
C—3

1890.
NEW ZEALAND.

GOLDFIELDS, ROADS, WATER-RACES, AND OTHER WORKS
IN CONNECTION WITH MINING.

(REPORT ON).

Presented to both Houses of the General Assembly by Command of His Excellency.

CONTENTS.
Page

Goldfields, Roads, Water-races, and other works in
connection with Mining, Report on, by H. A.
Gordon, Inspecting Engineer

Subsidised Roads and Tracks, —
North Island .. •• •■ ..1-2

Coromandel County .. .. ■ ■ 1-2
Road, Matarangi Goldfields
Road, Harbour View Extension
Track, Coromandel to Cabbage Bay
Track, Mercury Bay .. .. ■ • 1
Road, Mercury Bay toKuaotuna
Track, Wainaru to Kuaotuna .. .. 1
Road, Thames to Coromandel
Road to Tarewera Claim

Thames County
Road, Karaka Creek to Lucky Hit
Road, Waiomo Creek to Tapu
Road, Puriri to New Discovery
Road, Hikutaiatowards Maratoto
Track, Alabama Creek
Road, Rocky Point .. .. • • 2
Road, Sylvia Claim to Tararu
Road, Te Papa Gully
Road, Paeroa to Hikutaia
Track, Waitekauri to Maratoto
Repairs to Flood Damages
Road, Crushing Battery to Waihi Mines

Piako County
Track, Premier Mine to Katikati ..

Middle Island .. .. • • .. 2-4
Marlborough County

Road, Sounds to Cullensvillo
Track up MahakipawaCreek

Waimea County
Track, Baton to Karamea .. .. 3
Track, Baton to Table-land Diggings
Punt overMotueka River

Buller County .. .. ■. • • 3
Road, Waimangaroa to Sea-beach
Road, Addison's to Wilson's Lead..
Track, Cedar Creek to Coalbrookdale
Road, Addison's Flat to Caroline Terrace ..
Track, Oparara to Fenian Creek
Road, Conn's Creek to Beaeonsfield Mine ..

Inangahua County .. .. ■ ■ 3
Track, Globe Hill to Merrijigs
Road, Mangles Valley to McGregor's .. 3
Road, Horse Terrace to Hunter's Station ..
Track, Larry's Creek to L) ell
Boad, Devil's Creek to Globe Hill .. :

Westland County
Road, Hokitika to New Rush, .. .. 3
Road, Tucker's Flat to New Rush
Road, Christchurch Road to Bald Hill Range 3

Grey County .. • • ■ • • ■ 3-4,
Track, Deep Creek to Bell Hill .. .. 3
Track to Black Ball Diggings .. .. 4
Track, Baird's Terrace to Irishman's .. 4

Page
Subsidised Roads and Tracks—continued.

Middle Island—continued.
Gollingwood County

Track, Takaka Valley to Anatoki Diggings..
Taieri County

Road, Nenthorne Diggings
Lake County

Road to Morren Ferry .. .. .. 4
Roads wholly constructed by Mines Department ..Thamos-Coromande] Road .. .. . ■ 4

Karangahake through Gorge .. .. .. 4
Aorere Valley to Mokihinui .. .. .. 4
Grey Valleyto Teremakau .. .. • ■ 4
Jackson's Bay to Cascade River .. .. 4
Arthur's Point to Skipper's .. .. .. 4

Improving Roads and Tracks,—Collingwood, Takaka to Motueka .. ■. 4-5
Road, Garston to Nevis .. .. ■ ■ 5

Stewart Island .. .. .. .. 5
Road, Pegasus to the Remarkables .. .. 5

Waterworks .. .. .. .. .. 5
Laying new mains, Thames .. .. .. 5

Wharves .. .. .. .. .. 5
Coromandel .. .. .. .. 5
Anikiwa Jetty .. .. .. .. 5

Schools of Mines .. .. .. .. 5-11
Water-races .. .. .. .. .. 11-24

Waimea Water-race .. .. .. .. 11-12
Kumara Water-race .. .. .. .. 12-18
Kumara Sludge-channel .. .. .. 13—20
Waimea-Kumara Water-race and Sludge-channel 20-21
Nelson Creek Water-race .. .. .. 21-22
Argyle Water-race .. .. .. .. 22-23
Mikonui Water-race .. .. .. .. 23
Mount Ida Water-race .. .. .. 23-24
Summary of Water-races .. .. .. 24

Quartz-mining .. .. .. .. 25-2(i
Puhipuhi District .. .. .. .. 25-2G
Washoe Process .. .. .. .. 26-27
Coromandol District .. .. .. .. 27-31

Tokatea Range .. .. .. .. 27-28
West Tokatea Company .. .. .. 28
Kapanga Company .. .. .. 28
Coromandel Company .. .. .. 28-29
South Kapanga Company .. .. .. 29
North Kapanga Company .. .. .. 29
Lanigan's Claim, Whangapoua .. .. 29
Kuaotuna .. .. .. ..' 29-30

Try Fluke Claim .. ~ .. 29-30
Carbine Claim .. .. .. " .. 30
Otama Claim - .. .. .. .. 30
Waitaia Claim ... .. * .. .. 30

Mahakirau .. .. .. .. 30-31
Thames District .. .. .. .. 31-3G

Tapu .. .. '.. .. .. 32
Waiorrro .. .. .. .. .. 32
Tararu Creek .. .. .. .. 32-33



C—3.
Page

Quabtz-mining— continued.
Thames District —continued.

Tararii Creek—continued.
Sylvia Claim .. .. .. .. 32-33
NerfolkMine .. .. .. .. 33
Darrow and Company .. .. .. 33

Thames .. .. .. .. .. 33-36
Kuranui No. 2 .. .. .. ■.. 88
Kuranui No. 3 .. .. :. .. 39
New Moanataiari Company .. .. 34
Saxon Company .. .. .. .. 34
Waiotahi Mine .. .. .. .. 34
Cambria Mine .. .. .. .. 34-35
Trenton Mine .. .. .. .. 35
Fame and Fortune Mine .. .. .. 35
Lone Hand Company .. .. .. 35

Ohinemuri District .. .. .. .. 36-40
Maratoto .. .. .. .. .. 86
Maratoto Mine .. .. .. .. 36
Silver Queen Mine .. .. .. 36
Arizona Mine .. .. .. .. 36
Karangahake .. .. .. .. 30-48
Woodstock andKenilworth Companies .. 40
Ivanhoe and Truro Mine .. .. .. 40
Adeline Amalgamated Company • ■ .. 40
Cassel's Process, treatment of Ore by .. 38-40
Waihi .. .. .. ".. .. 40-42

Silverton Mine .. .. .. .. 42
Te Aroha District .. .. .. .. 42-49

Reduction Works .. .. .. .. 43-46
Ferguson Syndicate Company .. .. 40
Tui Creek.. .. .". .. .. 47-49

Middle Island .. .. .. .. 49-02
Collingwood District .. .. .. 49-52

Red Hill Company .. .. .. 49-51
Johnstone's United Gold Mining Company.. 51-52

Pelorus District .. .. .. .. 52-53
Mahakipawa .. .. .. .. 52
MahakipawaLicensed Holding .. .. 52
Kapai Licensed Holding .. .. .. 52
Waikakaho Licensed Holding .. .. 52
Southern Cross Licensed Holding.. .. 52-53

Wakamarina .. .. .. .. 53
Reefton District .. .. .. .. 54-56

Keep-It-Dark Company .. .. .. 54
No. 2 SouthKeep-It-Dark Company .. 54
Hercules Company .. .. .. 54
Wealth of Nations Company .. .. 54
InglewoodExtended Company .. .. 54-55
Golden Treasure Extended Company- .. 55
Venus Extended Company .. .. 55
Globe Company .. .. .. .. 55
Progress Company .. .. .. 55
Merrijigs Company .. .. .. 55
Sir Francis Drake Company .. .. 55
Happy Valley Company .. .. .. 55
Gallant Company .. .. .. 56
Inkerman Company .. .. .. 56
Golden Lead Company .. .. .. 56
Scotia Company .. .. .. .. 56
Big River Company .. .. .. 50
Energy Mine .. .. .. .. 50
Royal Quartz-mine .. .. .. 56

Boatman's District .. .. .. 50-57
Welcome Company .. .. .. 56
Fiery Cross Company .. .. .. 56
Lone Star Company .. .. .. 57

Nenthorne .. .. .. .. 57-60
Victoria Company .. .. .. 58
Blue State Company .. .. .. 58
Break ofDay Company .. .. .. 58
Zealandia Company .. .. .. 58-59
Reliance Company .. .. .. 59
Eureka Company .. .. .. 59
Home Rule Claim .. .. .. 59
Gladstone Company .. .. .. 59
Glenken's Claim.. .. .. .. 59
Prospectors' Claim .. .. .. 59
Consolidated Company .. .. 59-CO

Old Man Range .. .. .. .. 00
Bow and Bell Claim .. .. .. 00

Cromwell .. .. .. .. .. 60-61
Cromwell Quartz-mining Company .. 60-01

Skipper's .. .. .. .. .. 61
Phoenix Company .. i .. .. 61
Gallant Tipperary Company .. .. 61

Macetown Reefs .. .. .. .. 02
Sunrise Company .. .. .. 62
Tipperary Company .. .. .. 02

Page
Alluvial Mining .. .. -. • ■ 62-85

Collingwood District .. .. ■. • ■ 62-64
Adams and Logan's Claim .. .. . ■ 63
Glengyle Company.. .. .. .. 03-04
Washbourn Brothers' IT;ematite-paint Works 64
Appo's Gully .. .. .. .. 64

Pelorus District .. .. • • - ■ 64-67
Mahakipawa .. .. .. ■ ■ 64-67

Mahakipawa Claim .. ■ ■ • • 64
Alice Pell Claim.. .. .. .- 65
King Solomon's Mino .. .. . • 65
British Empire Claim .. .. - • 05
Hibernian Extended Company .. .. 65
Lucky Hit Claim .. .. .. 05
Te Oreore Claim.. .. .. .. 65
WairarapaClaim .. .. . • 65
Never Surrender Claim .. .. ■ • 65
Long Time .. .. .. • ■ 65
Nesbit and Party .. .. . ■ 65
Try Again Claim .. .. .. 65
Boys' Own Claim .. .. .. 65
O'Leary and Party .. .. • - 65
Broen and Party .. .. •. 65
Golden Hope Claim .. .. -. 66
Venture Claim .. .. .. . • 66
Homeward Bound Claim .. .. .. 66
Maori Girl Claim .. ■■■ •■ 66
Gallaway and Party .. .. .. 66
Grattan and Party .. .. .. 66
Waihi Claim .. .. .. • • 66
Greig and Party's Claim .. .. .. 66
Prospector's Claim .. .. .. 66
Right-hand Branch .. .. ■ ■ 06
Specimen Gully .. .. ■ ■ • • 66
Maori Gully .. .. . - .. 66
Prospectors' Gully .. .. ■ • 66
Waikakaho Creek .. .. .. 66
Davis and Carr's Claim .. .. ■ ■ 00-67

Koromiko .. .. .. . • 67
Wakaruarina .. .. • • • • 67

Westland District .. .. .. .. 07-68
Kumara .. .. .. .. • • 08
Arahura .. .. .. . ■ • ■ 69

Humphries' Gully Company .. .. 09
Kanieri .. .. .. . • ■ ■ 69

Kanieri Water-race and Mining Company .. 69
Boss .. .. .. ■• ■• 69

Mont dOr Company .. .. .. 69
Ross United Company .. .. .. 69

Tuapeka .. .. .. ■. • ■ 70-71
Gabriel's Gully Consolidated Gold-mining

Company .. .. .. • ■ 70-71
Clntha Valley .. .. -. . ■ 71-75

Kirkpatrick and Eddie's Claim .. .. 71-72
Island Block Company .. .. .. 72-73
Island Block Extended Company .. .. 73-74
Miller's Flat .. .. .. -. 74
Hercules Company .. .. .. 74
Roxburgh Amalgamated Company .. .. 74-75
Commissioner's Flat Company .. .. 75

Black's and Ida Valley .. .. .. 75-76
Tinker's .. .. .. -. .. 76-77

Mountain Race Company .. .. .. 70
Undaunted Company .. .. ■ . 70
Matakinui Company .. .. .. 77
Reid and Party .. .. .. .. 77
John Ewing's Claim .. .. .. 77
Syme's and Morgan's Claim .. .. 77

St. Bathan's .. .. .. .. 78
St. Bathan's Sludge-channel .. .. 78
Muddy Creek .. .. .. .. 78

Blackstone Hill .. .. .. .. 78
Naseby .. .. .. ■■ ■• 78-79
Hamilton's, Hyde, and Macrae's .. .. 79
Skipper's and Shotover .. .. .. 79-80

Davis and Moody's Claim .. .. .. 79-80
Aspinal's Claim .. .. .. .. 801
Davis Brothers' Claim .. .. .. 80
R. Johnston's Claim .. .. .. 80

Upper Shotover .. .. •. .. 80
Arrow .. .. .. -• ■• 80-81

Arrow Flat .. .. .. .. 81
Cardrona .. .. .. ■■ •• 81-82

Goldsborough and Party .. .. .. 82
Toney and Party .. .. - ■ ■. 82

Crifiel .. ... .. .. ..82
Cromwell .. .. .. .". .. 82-83
Orepuki .. .. .. •• •■ 83-84
Round Hill .. .. ... .. .. 84
Coal Island, Preservation Inlet .. .. 84-85

II



Pago
Dredging .. .. .. .. .. 85-92

Mataura .. .. .. .. .. 90
Waipapa .. .. .. .. .. 87-92

Sew Hoy Company .. .. .. 90-92
WaipapaDredge .. .. .. .. 87-90
Wakatipu and Kawarau Big Beach Companies 92

Antimony Mining .. .. .. .. 92-94
Endeavour Inlet Antimony Company .. .. 93
Dressing Works .. .. .. .. 93-94

Stewart Island .. .. .. .. 94-96
Tinfields .. .. .. .. .. 94-95

Tucker's Claim .. .. .. .. 95
Smith and Hunter's Claim .. .. .. 95
Smith and Black's Tunnel .. .. .. 95
Henderson's Claim .. .. .. 95-96
Nelson's Claim .. .. .. .. 96
Waddel's Claim .. .. .. .. 96
Gilroy's Claim .. .. ... .. 96
Prospectors' Claim .. .. .. 96

Explorations, South Westland .. .. .. 96-97
McQueen's Patent Pulverising and Amalgamating

Machine .. .. .. .. .. 97
Steam Pump for Hydraulic Purposes .. .. 98
Progress of Metallurgical Science .. 98-104
The Macarthur-Porest Process for the Treatment

ofRefractory Gold Ores .. .. 104-106
Milling of Gold Ores in California .. 106-122
Value of Works Constructed in Colony (Tables) 122-132
Water-races, Sales of Water,. &c. .. .. 132
Names of Certificated Mine Managers .. 133-134
Appendix I.—Wardens and Water-race Managers'

Reports .. .. .. .. 135-190
No. 1. Warden Clendon,Whangarei .. .. 135

~ 2. Inspector Wilson, Whangarei.. 135-136

C—3.
Page

No. 3. Warden Northcroft, Thames .. 136-141
~ 4. Inspector Wilson, Thames .. 142-150„ 5. Warden Allen,Blenheim .. 150-151
~ 6. Warden Gibbs, Collingwood .. .. 152„ 7. Warden Greenfield, Nelson .. 152-153„ 8. Warden Bird, Westport .. 153-154„ 9. Warden Bird, Reefton .. 154-158„ 10. Warden Keddell, Greymouth .. 158-160

~ 11. Warden Macfarlane, Hokitika 160-164„ 12. Warden Straiford, Oamaru .. .. 164„ 13. Warden Revell, Lawrence .. 164-107
~ 14. Warden Dalgliesh, Naseby .. 167-171
~ 15. Warden Oarew, Dunedin .. .. 171
~ 16. Warden Rawson, Tnvoreargill .. .. 172,', 17. J. Gow .. .. .. 172-174„ 18. 3. McNaughton .. .. 174„ 19. D. Doyle .. ' .. .. 174-175„ 20. Chairman Mount Ida Water-race Trust 175-17(>

Appendices to Wardens' Reports' (Stßitistical
Tables .. .. .. .. 177-190

| Appendix No. ll.—Goal-mines of New Zealand,
Inspector of Mines, Wellington, Report on 191-209

North Island .. .. .. 191-198
Kawakawa .. .. .. .. 191
Whangarei .. .. .. 191-192
Waikato .. .. .. .. 192-193

South Island .. .. .. 193-199
Inspector of Mines, Dunedin, Report by .. 193-199
Accidents .. .. .. .. 198-190
Accidents in the Westland Coalfields .. 199-200
Inspection of Quartz Mines .. .. 200-20)
Statistics of Workings in Coal-mines .. 202-208
Accidents in Coal-mines .. .. .. 20C

Pahleamentaky Paper C.-3a.
Tables relative to Gold and other Mineral Products exported.

PageNo. 1. Quantity and Value of |Gold exported to the
31st March, 1890 .. ' .. .. 1

~ 2. Showing Districts from which Gold exported
was produced .. .. .. .. 2~ 3. Quantity and Value of Mineral Ores exported
to the 31st December, 1890 .. .. 3„ 4. Comparison of Gold exported, 1888 and 1889 4~ 5. Production of Coa,l as compared with Impor-
tations .. .. .. .. 4

Page
No. 6. Output of Coal from the various Districts .. 4~ 7. Different Classes of Coal produced in the

Colony .. .. .. .. 5
~ 8. Coal-mines in Operation, and Number of Men

employed .. .. .. 5
~ 9. Coal imported and exported during 1889 .. 5
~ 10. Number of Miners employed during 1889 and

1890 .. .. .. .. ...6

III





C—3

1890.
NEW ZEALAND.

Presented to both Houses of the General Assembly by Command of His Excellency.

Mr. H. A. Goedon, F.G.S., Inspecting Engineer, to the Hon. T. Fergus, Minister of Mines.
Sm,— Mines Department, Wellington, Ist June, 1890.

I have the honour to submit my annualreport for the year ending the 31st of March last,
on the different works undertaken and constructed either wholly by the Mines Department or by
subsidies paid to local bodies, also on the water-races which are under the control of the depart-
ment, and generally on the development of the mining industry throughout thecolony.

The different subjects arc classified under the heads of "Subsidised Eoads and Tracks;"
"Grants for the Construction of Eoads;" "Schools of Mines;" "Quartz-mining;" "Alluvial
Mining, including Dredging;" "Antimony-mining;" "Tin-mining;" "Explorations, Southern
Westlaud;" "McQueen's Patent Amalgarnating-machiiie;" "The Progress of Metallurgical
Science;' " Macarthur-Forrest Process;" "Milling Gold-ores in California;" and statistical
tables snowing theexpenditure on works, and a list of the Mine Managers in the colony who have
certificates, &c.

SUBSIDISED EOADS AND TKACKS (NORTH ISLAND).
COEOMANDBL COUNTY.

Boad, Mataraugi.—This includes the road from the sea-beach to Kuaotuna, and gives facility
to get goods and machinery, which are landedin fine weatheron the ocean-beachat the mouth of the
Kuaotuua Creek, to be conveyed to the reefs at Kuaotuna. It is constructed as a dray-road for
about two miles, and afterwards as a horse-track. The estimated cost of completion is £600. Of this
amount a subsidy has been authorised to the extent of £300, of which £100 has been paid.

Harbour View Extension.—This is the continuation of a narrow dray-road that leads from the
Coromandel-Tokatea Eoad round the range to give facility to the claimholdersand tributers who
are working on this side of the range to get their quartz conveyed. Formerly they had to carry
it in small bags over the range to the road that is constructed from the Tokatea Saddle to the
Eoyal Oak Mine. The cost of this extension has been £222. Of this amount a subsidy of £111
was authorised, of which £105 has been paid.

Coroinandel to Cabbage Bay.—A horse-track has been constructed from Cabbage Bay, on the
east coast, to Paul's Creek, a distance of nine miles, and it only requires about five miles to
complete this track to Coromandel. The estimated cost of completion, together with an extension
which has recently been made, is £700. Of this amount £350 has been authorised, and payments
have been made to the extent of £150.

Mercury Bay Boad.—This is a horse-track leading from the Coromandel-Thames Eoad at Tiki
Bridge to Mercury Bay. It has been in course of construction for several years, and different
subsidies have been authorised from time to time; but the track is now nearly completed, the
distance being about twenty miles. The total cost of the work has been £2,780. Of this amount
subsidies have been authorised to the extent of £1,656 13s. 4d., of which payments have been made
to the extent of £1,426 13s. 4d. The Mercury Bay end of this road was known as " Makarau to
Waiau," and appears in the list of constructed works.

Mercury Bay to Kuaotuna.—As Mercury Bay is the place where all supplies will have to come
from to the Kuaotuna field, unless in very fine weather, when goods can be landed from small
steamers in boats on the ocean-beach at the mouth of Kuaotuna Creek, it is necessary to construct
a horse-track to afford facility to get the supplies delivered. The length of road to construct is
about five miles, which is estimated to cost £360. Of this amount a subsidy has been authorised to
the extent of £180.

Wainaru to Kuaotwna.-*-Tbis is a horse-track from the end of the track coming from
Coromandel to Opitonui. The total distance from Coromandel to Kuaotuna is about twenty-two
miles, and there is a horse-track constructed fer a distance of twelve miles, leaving ten miles to
construct. The estimated cost of the work is £450, and of this amount a subsidy has been
authorised to the extent of £225.
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Thames to Coromandel.—The road between Coromandel and the Thames is now almost com-
pleted, with theexception of one piece near Manaia, and another piece between Manaia and Tiki.
These portions are estimated to cost £300, and of this amount a subsidy has been authorised to the
extent of *£150.

Road to Taraicera Claim.—A syndicate has been prospecting for some time in the range above
the Corflmandel Hospital, and theyhave found sufficient inducements to getmachinery. This road
is for the purpose of allowing it to be brought on to the ground. It is estimated to cost £100, of
which amount a subsidy has been authorised to the extent of £50.

Thames County.
Karaka Creek to Lucky Hit.—This is for widening and improving the road up Karaka

Creek, to give better facilities to get the quartz from the mines conveyed to the crushing-batteries.
The estimated cost of the work is £600, of which a subsidy to the extent of £300 is authorised, and
out of this amount £170 has been paid.

Waiomo to Tapu.—This is for widening the horse-track between these two places into a dray-
road. This work is nearly completed, and. has cost £1,500, of which amount a subsidy was
authorised to the extent of £750, and out of this subsidy £659 Is. lOd. has been paid.

Puriri to New Discovery.—Several quartz claims have been taken up ;near Puriri, some of
which are proving payable for working. There is a road for some distance up the flat by which
machinery can be conveyed, but there is no road to connect the claim with the machine-site.
What was formerly known as the Ngawhakapoupou Claim has been acquired by another party,
which is erecting acrushing-battery at the foot of the range. To improve the road in theflat and
construct a dray-road to this claim is estimated to cost £200. Of this amount a subsidy to the
extent of £100 has been authorised.

Hikutaia towards Maratoto.—This is a dray-road up theflat from the Thames-Te Aroha Eoad
to the crossing of the HikutaiaEiver. A portion of this flat is very swampy, and there is another
portion where a road has to be constructed round the point of a small terrace. This work is
estimated to cost £400, and out of this a subsidy has been authorised to the extent of £200, of
which £73 17s. 7d. has been paid.

Alabama Creek.—This is a horse-track from the road leading up Hape Creek to some claims on
Alabama Creek where payable stone was reported to be found. The estimatedcost of the track is
£100, and of this amount a subsidy has been authorised to the extent of £50.

Bocky Point.—This is a portion of the main Thames-Coromandel Eoad within the Thames
Borough boundary. It has been widened and nearly completed. The estimated cost of the work
was £350, and of this amount a subsidy was authorised to the extent of £175.

Sylvia Claim to Tararu.—This is partly for constructing and improving the dray-road on the
upper portion, up Tararu Creek, and connecting it withthe Sylvia Mine, where some rich refractory
ore has been discovered. There are two crushing-plants and two aerial tramwaysbeing constructed
up this creek, and this work is necessary to enable machinery to be brought on the ground. Its
estimated cost is £250, of which amount £125 has been authorised as a subsidy.

Te Papa Gully.—This is for widening and metalling a dray-road from the mines in Te Papa
Gully, to enable the quartz to be conveyed to the crushiug-batteries on the flat. The estimated
cost of the work is £100, and of this amount a subsidy has been authorised to the extent
of £50.

Paeroa to Hikutaia.—This is for widening and metalling a portion of the main Thames Valley
Eoad through a swamp. The cost of the work was £400, and out of this a subsidy of £200 has
been paid.

Maratoto Track.—This is to construct a track through the ranges from Waitekauri to Maratoto.
It was estimated by the County Council to cost £100, and of this amount a subsidy was authorised
to the extent of £50.

Bcjjairs to FloodDamages.—A heavy flood occurred last year, and destroyed several portions of
the roads in the county. The County Council represented that these damages would cost £200 to
repair, and a subsidy was authorised to the extent of £100 ; but only £17 6s. lOd. of this has been
paid.

Crushing-battery to Waihi Mines.—This was for constructing a road from the crushing-battery
erected at the Ohinemuri Eiver to the mine at Waihi. It was estimated to cost £300, and of this
amount a subsidy was authorised to the extent of £150; but, as there is a new crushing-plant
erected at the Waihi Gold and Silver Company's mine, this road is not now required.

Piako County.

Premier Mine to Katikati.—This is for a horse-track over therange from theend of the bridle-
track at the Premier Mine, now belonging to Ferguson's syndicate, to Katikati. It is thought
this track will tend to open up moremines, besides being a short road overto the east coast. The
estimated cost of the work is £500, and of this amount a subsidy has been authorised to the extent
of £250.

MIDDLE ISLAND.
Mablboeough County.

Sounds Boad to Cullensvilh.—This is a dray-road to connect Gullensville with the Queen
Charlotte and Mahakipawa Souitds. The estimated cost of the work is £217 45., and out of this a
subsidy has been authorised to the extent of £108 12s.

Mahakipawa Creek.— This is a horse-track constructed from Cullensville up the side of the
Mahakipawa Creek for a distance of two miles. The cost of -the work was £450, and out of this
amount a subsidy of £225 has been paid.
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Waimea County.
Baton to Karamea.—This is for repairs to the track between the Baton River and Karamea,

which are*estimated to cost £100. Of this amount a subsidy has been authorised to the extent
of £50.

Punt over'Motueha Biver.—This punt was constructed last year, at a cost of £100, out of
which a subsidy of £50 was paid.

Baton to Table-land.—This is for repairing a track from the Baton to the Table-land Diggings.
The cost of the work was £40, out of which a subsidy was paid of £20.

Bullee County.
Waimangaroa to Sea-beach.—This is a road leadingfrom the Township of Waimangaroato the

sea-beach to open up a means of communication, and afford the miners who are working on the
ocean-beach access to the township to get their supplies. The estimated cost of the work is £240,
and out of this a subsidy has been authorised to the extent of £120.

Addison's to Wilson's Lead—This is for the construction of a dray-road from the Westport-
Charleston Boad to Wilson's Lead, where there are severalclaims being worked, and it is to afford
a means of getting sawn timberand other materialsbrought to those claims. The estimated cost
of the work is £400, and out of this amount a subsidy has been authorised to the extent of £200.

Cedar Creek to Coalbrookdale.—This is a track from the coal-workings at Coalbrookdale to
join the track coming from Denniston to Cedar Creek. The estimated cost of the work is £100,
and of this amount a subsidy has been authorisedto the extent of £50.

Addison's Flat to Caroline Terrace.—Some time ago ground was taken up at Caroline Terrace,
and a crushing-plant was proposed to be erected to crush the cement that is found here. The
estimated cost of the proposed road is £200. Of this amount a subsidy to the extent of £100 was
authorised.

Oparara to Fenian Greek.—This is for extending the horse-track that was constructed to
Oparara some years ago to give better access to the diggings at Fenian Creek. The cost of the
work was £100. Of this amount £50 was paid as subsidy.

Conn's Greek to Beaconsfield Mine.—This is for constructing a narrowroad from, the end of
the railway at Conn's Creek to theBeaconsfield Company's mine, in order to enable this company
to get machinery on the ground. The cost of the work was £80; of this amount a subsidy of
£40 was paid.

Inangahua County.

Globe Hill to Merrijigs.—This isa horse-track along the line of reefs from the range in which the
Globe Company's mine is situated to join the Eeefton-Big Biver Eoad at Merrijigs. This track is
one of the most useful in the district, as it opens up miles of country where auriferous lodes exist,
some of which are nowbeing worked. The estimated cost when completed is £1,560, and of this
amount a subsidy of £780 was authorised, of which £464 has been paid.

Mangles Valley to McGregor's.—This is a road up the valley of the Mangles Biver, and
gives access to the diggings in this locality, and it will give access to the Matakitaki when once
the road is completed on the other side of therange. The estimated cost of the work is £1,200,
and a subsidy has been authorisedto the extent of half this amount.

Horse Terrace to Hunter's Station.—A dray-road has been constructed for about five miles up
the valley of the Matakitaki Biver, and above this there is a horse-track for about eleven miles to
Horse Terrace, and it is proposed to extend this track up the valley to join the one coming up the
Mangles Biver, and thus open up a large extent of auriferous country. The estimated cost of the
work is £1,280, and a subsidy has been authorised to the extent of half this amount.

Larry's Creek to Lyell.—This is the continuation of the horse-track from Capleston to Larry's,
and it is nowextended as far as Coal Creek. It is proposed to extend it further, so that a connec-
tion can be made to the main Westport-Beefton Eoad near the punt on the Inangahua River. The
estimated cost of the workwas £1,080 : of this amount a subsidy of £430 10s. has been paid, and a
further subsidy of £116 10s. authorised.

Devil's Creek to Globe Hill.—This is a dray-road from the Eeefton-Big Biver Boad at Devil's
Creek to the Globe Mine, for the purpose of enabling machinery to be conveyed to the mine. The
cost of the work has been £917 6s. 2d., out of which a subsidy of £458 13s. Id. has been paid.

Westland County.

Hokitika to New Bush.—Some time ago gold was discovered on the south side of theHokitika
Biver, and thisroad is being constructed to give access to the mines working in this locality. The
estimated cost of the work is £100, of which amount a subsidy was authorised to the extent of £50,
and £18 19s. 3d. has been paid of this subsidy.

Tucker's Flat to New Bush.—This is the extension of the road up Commissioner's Flat,
Kanieri, to a place where gold has recently been discovered. The estimated cost of the work is
£500 : of this amounta subsidy was authorised to the extent of £250, of which £85 9s. 9d. has been
paid.

Ghristchurch Boad to Bald Hill Bange.—This is aroad to connect the Hokitika-Christchureh
Boad with the quartzreefs on the Bald Hill Bange. The cost of the work has been £500, and a
subsidy of half this amount has been paid.

Grey County.

Deep'Greek to Bell Hill.—This is the continuation of the horse-track from Notown which was
constructed some years ago to Deep Creek. This is now being extended to Bell Hill. The esti-
mated cost of the work is £1,400, and of this amount a subsidy was authorised to the extent of
£700, of which £401 has been paid.
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Black Ball Diggings.—Tins is a horse-track from the one leading up from Brunnerton, on the
north side of the GreyEiver, to the Black Ball Diggings, where there is a considerablemining popu-
lation. ,>The estimated cost of the work is £800, and of this amount a subsidy was authorised to the
extent of £400, of which £240 has been paid.

Baird's Terrace to Irishman's.—A horse-track from Dunganville, via Baird's Terrace, to Lake
Brunner, and also one from Irishman's to Lake Brunner, were constructed some years ago, and a
track is now being constructed to join Baird'sTerrace track with the one coming from Irishman's,
for thepurpose of opening up the country. The estimated cost of the work is £250, and of this
amount a subsidy of £125 was authorised, of which £76 has been paid.

Collingwood County.

Anatoki Diggings. —A horse-track was constructed some time ago from the Takaka Valley
towards Anatoki Diggings, and it is now proposed to extend this track. The estimated cost of the
work is £160, and of this amount a subsidy of £80 has been authorised.

Taieei County.

Nenthome Diggings.—This is a dray-road to connect the mines at Nenthorne with the main
road coming from Palmerston. The estimated cost of the work is £600, and of this amount a sub-
sidy has been authorised to the extent of £300.

Lake County.

Morven Ferry Road.—This is for widening and constructing the road on the south side of the
Kawarau Eiver, from the suspension bridge above Gibbstown to the old Morven Ferry, for the
purpose of getting coal conveyed to the dredges that are being constructed to work the bed and
banks of the Kawarau Eiver at this point. The cost of the workhas been £289, of which a subsidy
of £144 10s. has been paid.

EOADS WHOLLY CONSTBUCTED BY MINES DEPAETMENT.
Thames-Coromandel Boad.—The sections of this road where the money has been expended are

from Tapu to Waikawau in the Thames County, and from Waikawau to Mainaia in the Coro-
mandel County. There is a dray-road now constructed from the Thames to Waikawau, and from
thispoint to Coromandel there is a good bridle-track constructed (with the exception of two small
portions), about 6ft. in width, laid out with good dray-road grades. The total expenditureon this
road up to the end of March last from direct grants amounted to £1,025 2s. 6d., and the liabilities
on works in progress amount to £744 17s. 6d.

Karangahake through Gorge.—This is a deviation of a portion of the main road from Paeroa to
Tauranga. At present the road goes over a high hill, and is very costly to maintain during the
winter months,-as the ground is of a soft clayeynature and there is no metalin the vicinity; besides,
the road is constructed with very steep grades, and becomes almost impassable in winter. A road
is now being constructed through the gorge of the Ohinemuri Eiver, which, when completed, willbe
almostlevel. The expenditure on this work up to theend of March last was £503 3s. Id., and the
liabilitieson the works in progressamount to £494 16s. lid.

Aorere Valley to Mokihinui,—This is portion of a main road running along the west coast of
the Middle Island from Collingwood to Jackson's Bay. This road is completedfrom Collingwood
to the Gouland Downs on the north end, and from Mokihinui to Haast Eiver on the south end.
There isalso about twenty-fivemiles constructed between Mokihinui and the Gouland Downs. Very
little of this portion can be utilised until the bridge now in course of construction across the Moki-
hinui Eiver is completed. Contracts for ten miles of this road, leading from the Gouland Downs
towards Karamea, have recently been let for the sum of £1,492 45.; and when these are completed
there will still remain about thirty-four miles to be constructed to complete the whole of the road
along the coast-line. The total expenditure on this work between Mokihinui and Aorero Valley
has been £20,048 19s. Bd., and the liabilities on works in progress amount to £4,905 4s.

Grey Valley to Teremakau.—This is the continuation of theroad leading from Nelson Creek to
Bell Hill. The road on the Teremakau end has been constructed for several years to the Crooked
Eiver; but a portion in the centre still remained to be constructed (which has recently been
completed) before through-communication could be established. There is also a suspension bridge
for foot-traffic being constructed across the Crooked Eiver. The cost of making the connection
between these two roads was estimated at £900, out of which £633 6s. has been paid.

Jackson's Bay to Cascade River.—There is a bridle-track constructedfrom the Cascade Eiver to
the Duncan Eiver, and there is also a road from Jackson's Bay to the Jackson Eiver ; but there is
about ten miles of road to be constructed to connect the Cascade Eiver with theroad up the valley
of the Jackson Eiver. A survey of this road was undertaken last year under Mr. Mueller, the
Chief Surveyor of the district, who was authorised to have the timber felled along the line,'and
£138 16s. 6d. has been expended on this work.

Arthur's Point to Skipper's.—This is for the completion of the portion of the road from the
saddle between the Shotover and Arrow Flat to the bluff near Stapleton's Beach, on the Shotover
Eiver. This completes the dray-road from Queenstown to opposite Londonderry Terrace, near
Skipper's Point. The portion of the road lately completed is along a steep, rocky sidling for'about
two miles, on a gradient of 1 in 10; but some of thebends on this portion of the road are still too
sharp for wheel-traffic. The .expenditure on this road up to the end of March last amounted to
£11,167 4s. Id., and the liabilities on that date were £380 10s.

IMPROVING ROADS AND TRACKS,CO*LLINGWOOD, TAKAKA TO MOTUEKA.
This includes a number of roads and tracks which were completed in former years. The only

work done last year was clearing the slips from the dray-road between Upper Takaka and Eiwaka,
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This has now been completed, and the road taken over by the Waimea and Collingwood Counties,
about nine miles and a half being within the Waimea County, and sevenmiles within the Collingwood
County. 'It is aroad that is laid off with good gradesand is well constructed, and, with the exception
of a small portion on the Takaka side of the range, it will not be liable to any large slips taking
place. -When inspecting thisroad in April last I found the portion within the Waimea County in
very good order, but on theportion within the Collingwood County there were a number of small
slips, boulders, and logs lying on the road. The total expenditure under this head up to the
end of March last was £10,905 18s. lid., and the liabilities at that date amounted to £191 6s. 6d.

Garston to Nevis.—There is a dray-road up the valley from the railway-station towards the
Nevis for about two miles and a half, and from the end of this road to the end of the gorge on the
Nevis side of therange, where the flat valley commences, is about ten miles : the road-line has been
laid off overthe range (which is about 2,300ft. above the level of the end of the road coming from
Garston) on a gradient of 1 in 10, and instructions have been given to have plans and specifications
for this ten miles prepared to let by contract in the event of the work being authorised. The
high elevation at which this road willhave to be constructed will render it impassable for some time
during the wintermonths, and, although it is a much shorter route than by the Clutha Valley, it
can only be a summer road for wheel-traffic. The distance from the end of the gorge, where the,
survey ends, is about ten miles to the Upper Nevis township : this portion is down a flat valley,
which requires very little money expendedto make it apassable dray-road from the upper township
to the lower township, a distance of about six miles ; the present road goes over some highbluffs
with very steep gradients, neither suitable for dray-traffic, nor even for a passable bridle-track.

Stewart Island.
Pegasus to the Bemarhables.—A road-line has been laid off from Pegasus to the foot of the

Eemarkables, which, if constructed, would admit of supplies being taken into the country; but
when returning from a visit to Stewart Islanda deputation waited on me in Invercargill, and wished
me to represent to the Government that a bridle-track would be of little service to them, and that a
syndicate was formed to construct a tramway if the Government would give a subsidy of £300
towards its construction. The department communicated with one of the gentlemen comprising
the deputation, requesting him to make an application in writing; but this never came to hand.
The plans of the lineof road were handed to the syndicate who proposed to construct this tramway,
but no further action has been taken in reference to the construction of a horse-track or tramway.

WATEEWOEKS.
Laying new Mains, Thames.—The mains thathave been used since the constructionof the water-

supply were constructed of wrought-iron and were only 20in. diameter. This size was found to be
too small to deliver the quantity of waterrequired to supply motive-power for the crushing-batteries
and other machinery on the flat, and a new cast-iron main was laid down having pipes of 30in.
diameter. The County Council procured all the pipes in England, and, after theywere landed on the
ground, made application for a subsidy of £1 for £1 towards laying them in position, giving the
estimated cost of the work to be £1,500. A subsidy up to the extent of £750 was authorised, of
which £285 has been paid.

WHAEVBS.
Coromandel Wharf.—This wharf has been constructed for a number of years, and some of the

timber was getting greatly decayed; and, as the County Council represented that this wharf was
greatly required to land coal for the mining companies, a contribution of £150 was paid, on the
County Council paying a similaramount, towardsputting the wharf in good repair.

Anikiiva Jetty. —This is for the construction of a jetty at the head of Queen Charlotte
Sound, to enable small steamers to land passengers and goods for the Mahakipawa Diggings. The
jetty has been constructed and approaches made to it, and it is found to be of great convenience
to the people in this district; but, as there areno houses near this jetty, it requires a small shed to
be constructed, so that goods can be landed from the steamers and put under cover until they can
be taken away. The inhabitants complain greatly that at present they sometimes get perishable
goods destroyed. The estimated cost of the works, including the erection of a shed, is £289 19s. sd.
Of this amount £96 6s. has been paid.

SCHOOLS OP MINES.
The establishment of schools of mines is beginning to have a good effect on mining, and a very

large number of miners are now able to distinguish the differentores met with, and to ascertain the
percentage of metals they contain. An important discovery was made last year by one of the
advanced students of the School of Mines at Thames, Mr. E. Aitken, who has recently been
appointed Instructor to the School of Mines at Eeefton. He made an analysis of the water
flowing out of what isknown as the Moanataiari or Kuranui Tunnel. This tunnel or adit-level goes
back into the hill for 3,000ft., and cuts a number of auriferous lodes, from which large quantities
of gold have been got. Mr. Aitken first analysed a small quantity of the water, and was astonished
at getting a very small button of gold. He then got a gallonof waterby merely allowing the water
to flow into the vessel: he did not lift it out of the drain so as to disturb any sediment, but
only took the clear water, along with whatever sediment it contained. The result of the analysis
of this gallon of water showed that about thirty pounds' worth of bullion was flowing away
daily. On my visit to the Thames in October last I inspected this adit-level the view of
ascertaining the quantity of water flowing out of it, and estimated it at about forty-two gallons per
minute, or, say, 60,000 gallons per day; but Mr.. Aitken recently informed me that he based his
calculations on 100,000 gallons per day. This quantity may have been flowing out of the tunnel at
the time he made his experiments, but therewas not that quantity flowing at the time of my visit.
Allowing thereis 60,000 gallons per day, this would make the valueof the bullion flowing away daily
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to be £18; and, assuming that 80 per cent, of it could be collected by a cheap process, it would
mean that the proprietors of this tunnel are allowing bullion to the value of £14 Bs. to go into the
sea daily^or £5,236 per annum. There is no doubt there is a large percentage of iron in solution,
but it must be in the form of the higher salts, or else it would precipitate the gold. Further expe-
riments should be made not only with this water, but also with the water from the Big Pump
shaft and from other mines, so as to clearly ascertain whether those made by Mr. Aitken are
reliable. The following shows the way Mr. Aitken arrived at the value of bullion the water con-
tained:—

Sediment contained—Bullion = 00016 grammes, or 00246gr., per gallon — namely, gold,
0-0006 grammes, or 0-0092gr., per gallon ; silver, 0-0010 grammes, or 0-0154gr., per gallon.

Solution contained—Bullion=0-0025 grammes, or 0-0386gi\, per gallon— namely, gold,
0-0010 grammes,or 0-0154gr., per gallon; silver, 0-0015 grammes,or 0-0232gr., per gallon.

The value of the bullion was £2 ss. per oz.; and, taking 100,000 gallons as the quantity of
waterflowing in twenty-four hours, then the value was as follows :—

£ s. a.
Bullion in sediment ... ... ... ... 11 10 7* per day.
Bullion in solution ... ... ... ... 18 1 10-|

Total ... ... ... 30 11 6
If this quantity or value of bullion is found in solution amongst the water, it is possible that

80 per cent, of it could be collected by filtering the water either through granulated zinc or zinc-
turnings, on the same principle as that adopted by the Cassels Company ; or the gold could be col-
lected by filtering the water through charcoal. Neither of these would be an expensive method,
and, if successful, it would open up a new source of revenue from many of the mines.

The Thames School of Mines is largely patronised, and is now turning out young men who
are able to assay all descriptions of ores, with a good theoretical knowledge of mining, thechemistry
of metals and gases, underground surveying, and geology ; and it is also a great boon to mine-
managers and those who wish to obtain mine-managers' certificates, as classes areheld at night to
afford instruction to those wishing to qualify themselves to pass their examinations. It will be
seen by referring to Mr. Park's report that twenty men at the present time are attending the
mining class with this object.

The following is the report of Mr. James Park, F.G.S., Lecturer and Instructor in the Thames
School of Mines, for the year ending31st March, 1890:—■

"I have the honour to report that during the past year the usefulness and generalefficiency of
the school have been well maintained. The institution now affords a sound training in practical,
scientific, and mining subjects, the advantages of which are becoming more fully appreciated, as
shown by the goodresults at last annual examination and the steady increase of students.

" At the end of August Mr. A. Montgomery, M.A., left for an appointment in Tasmania, and at
the same time I was transferred from the Geological Survey Department to take his place. The
classes have been conducted since that date with but little change, except in the case of the mixed
class of geologyand mineralogy, which was divided into two distinct classes, and in that of the
surveying and miningclasses, in which the course of study was remodelled with a view to adapting
it more to the requirements of the mine-manager'sexaminationfor certificatesof competency under
theregulations of ' The Mining Act, 1886.'

" The course of study at the school includes the following subjects: (1) Practical assaying,
(2) practical chemistry, (3) mineralogy, (4) geology, (5) mining, (6) surveying, (7) mathematics,
(8) mechanical drawing, (9) Saturday science lectures.

" 1. Practical Assaying.—ln this class the students are instructed in the use and properties of
the different fluxes and reagents used in assaying ores of all kinds, both by the wet and dry
methods. Beginning with the assay of gold- and silver-bearing ores, the valuing and refining of
bullion, the student passes on to the assay of ores of lead, zinc, iron, copper, antimony, bismuth,
manganese, &c. Many of the attendants at this class are competent assayers, and capable of
performing reliable work. The advantages of aknowledge of assaying are becoming more apparent
every day, and already several valuable finds have resulted from instruction obtained at the school.
The students in this class comprise, at present, school-teachers, bank clerks, bank assayers, clerks,
engineers, jewellers, miners, battery-men and artisans.

" 2. Practical Chemistry.—The instruction in this class is of great value to those attending the
assaying class, as it explahls many chemical reactions which could not be understood without an
elementaryknowledge of chemistry. It embraces the study of the reactions of the metals and
acids, and the principles of qualitative and quantitativeanalysis, particularly of the ores of the
metals. Prom the determination of simple substances the student passes on to the separation and
analysis of mixed substances, including coals, limestones, rocks, soils, waters, and complex ores.
Some of the more advanced students have undertaken and successfully completed analyses of
extremely difficult svibstances.

" 3. Mineralogy.—ln this class the students are instructed first in the elements of crystallo-
graphy, the physical characters and blowpipe tests of the different ores, and then in descriptive
mineralogy, including the classification, occurrence, composition, and determination of mineral
substances. The text-books used are ' Dana ' and ' Collins.'

" 4. Geology.—ln this class the attention of the students is devoted principally to the study of
stratigraphical, physical, and dynamical geology, more especially as relates to New Zealand mining;
also to the occurrence and disposition of mineral deposits of all kinds, and the phenomena of slides,
faults, contortion, &c. This class is taken to the field once every week so as to enable the students
to acquire a practical knowledge of the principles of geological surveying and making original
observations for themselves. In this way most of the leading mines and the greater portion of the
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adjacent country have been visited and examinedwith very beneficial results. The text-booksused
are Geikie's ' Manual' and Davis's ' Geology.'

" 5. Doming.—The instruction in this class embraces the construction and timbering of shafts,
drives, chambers, &c,, in ordinary country and quicksand, the use of explosives, pumping and
pit-work, ventilation, strengths of materials, &ts. This is one of the most popular and best-attended
classes a! the school, and the progress made by the students during the two terms of its existence
has been highly satisfactory—a result which is mainly attributable to our admirable and excellent
text-book, Gordon's ' Miner's Guide,' which puts in a clear and graphic form most of the informa-
tion required from those qualifying forcertificatesof competencyas mine-managers. The attendants
at present include four mine-managers, sevenminers, two clerks, five regular students, an artisan,
and a mining surveyor. Most of these are studying with the object of qualifying themselves for
examination for certificates of competency as mine-managers.

" 6. Surveying.—The field-work of thisclass includesinstruction in theuse of the dial, theodolite,
level, and chain. The surface surveyswith the theodolite are conductedon truemeridian, and during
the last two quarters ten distinct surveys of large areas have been completed with very goodresults.
The broken country adjacent to Grahamstown has proved a most convenient training-ground during
the summer months, as it affords every description of physical feature, fromlevel ridges to steep decli-
vities. Few underground surveys have so far been attempted, chieflybecause the working minesare
generally engaged trucking during the day, whiletheold abandonedminesfall sorapidly into disuse as
to be dangerousto work in. The office-work embracesinstructionin theadjustments of the theodolite
and level, use of logarithms, solutionof triangles, thecalculationof areas and co-ordinates of traverses
of field-surveys, plotting of surveys to scale, and connecting surface with underground surveys.
The surveys are conducted, recorded, and plotted as far as practicable in accordance with theregula-
tions of the General SurveyDepartment. The rapid progressmade in this class gives promise of
good results in the future. This class is attendedby most of the students of the mining class.

" 7. Mathematics.—At the end of August the attendance in this class had fallen to two, in con-
sequence of which this study was discontinued during the next quarter. At the beginning of the
February quarter it was again revived under the able direction of Mr. E. D. Duxfield, M.A., with
twelvenames on the register. The instruction includes the study of higher arithmetic, algebra,
Euclid, and trigonometry, in which very satisfactory progress has been made; but the average
attendancehas not been so large as the importance of the subject would warrant.

"8. Mechanical Draioincj.—This class is conducted by Mr. A. J. Adams, a draughtsman of
well-known ability. It was started in February with an attendance of eight pupils. The instruc-
tion is invaluable to those engaged in mechanical or mining pursuits, embracing lettering and
drawing to scale of the differentparts of machinery and mining appliances. This class supplies an
important want at our school.

" 9. Saturday Science Lectures.—During the first two quarters of 1889 Mr. Montgomery gave
lectures on chemistry, illustrated by numerous experiments. Since that date I have conducted a
series of lectures on the physical geography and geology of New Zealand, aided by sketches and
specimens. Great interest is taken in this class, as may be judgedfrom the fact that no less than
ten separate first prizes had to be given for best attendance at the end of the year. The attendants
areprincipally high-school boys, and the Fifth and Sixth Standard pupils from the State schools.
The teachers and masters are also well represented.

" The following table shows the number of students attending the different classes in the four
quarters during the year ending 31st March :—

" School.—During the past season the school andplantbuildings were painted, and the grounds

enclosedby a substantial fence, therebyadding greatly to the external appearanceof the institution-
The internal fittings have been overhauled recently, and cupboards and drawers, with locks,
provided for each of the students attending the assaying and practical, chemistry classes. On the
arrival of the consignment of chemicals and apparatus daily o-xpected from England, the laboratory
will be fairly well equipped for conducting analysis and assay-work of all kinds. The Government

Class.
First

Quarter,
1889.

Second
Quarter,

1889.

Third
Quarter,

1889.

First
Quarter,

1890.

Practical assaying
Practical chemistry ...
Chemistry
Mineralogy ...
Geology
Mining
Surveying
Drawing (mechanical)
Mathematics
Saturday lectures

)
I

31
17
5

10

33
16
5

12

30
17

(11
Ul
20
20

20
13
6
6

20
'JO

8
12
46

14 17

5
41

5
56 58

Totals 123 144 167 151

Exclusive of Saturday lectures... 82 88 109 105

Total number of individuals 31 32 33 35-
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grant of £100 has relieved the committee of all existing liabilities,while the improvements referred
to above, and the chemicals to arrive from England, will place the school in a better position than
it has occupied for some time.

"Experimental Plant.—Since March, 1889, only two samples of ore have been treated at our
plant—one by Mr. Montgomery, in July, 1889, and oneby myself in January of this year. This is
very disappointing, and is no doubt attributable to the general falling-off of the mines in the up-
country goldfields, and the competition of the large reducing-works recently erected at Waioro-
ngomai, Waihi, and Karangahake. Six samples of tailings from previous tests were put through the
berdan by the students with a view of recovering aportion of the large amount of quicksilver lost
during the original experiments in 1888, and in this respect their efforts were very successful.

"No. 1. Particulars of Working-tests of Ore from Werahiko Mine.—This parcel of ore weighed
3,1231b., and contained 7'B per cent, of moisture, thus leaving 2,8791b. of dry ore. It was treated
by first crushing it wet, using quicksilver in the stamper-box, and then collecting all the tailings
and grinding them in the Eailley pan. The ore milled very freely, and yielded a good proportion of
its gold to thebattery-plates and ripples. The tailings passed through three large settling-pits, and
only a very small proportion escaped. After the tailings had settled the waterwas drawn off, and
the tailings conveyed to theEailley pan,in which they wereground and amalgamated. The first pan-
charge was worked cold, and without chemicals, for six hours. A test from this pan showed that
it still contained 17dwt. 15gr. of gold and loz. 7dwt. 18gr. of silver to the ton. To try and improve
this thenext charge was worked hot for six hours, with theaddition of copper-sulphate and salt. The
use of copper-sulphate was found to be a mistake, as the copper reduced in thepan coated all the
iron ground off the false bottom and muller, which then amalgamated with the quicksilver, forming
a sludgy mass of so-called 'iron-amalgam.' The tailings from this test contained loz. Odwt. 4gr. of
gold, and loz. 7dwt. 17gr. of silver to the ton, showing a larger loss than by the cold amalgamation
without chemicals. The next two charges were amalgamated hot, but without the addition of
copper-sulphate. The tailings from these were found to contain respectively 17dwt. 15gr. of gold
and 2oz. Odwt. Bgr. of silver, and loz. Odwt. 4gr. of gold and 2oz. lOdwt. 10gr. of silver, to
the ton. The tailings from the fifth charge contained loz. 2dwt. 16gr. of gold and loz. 7dwt.
17gr. of silver to the ton. The mean of all the assays of the tailings after pan-treatment
showed an average loss of 18dwt. 15gr. of gold and loz. 17dwt. 7gr. of silver to the ton. This
is a very unsatisfactory result, but it showed that cold amalgamation, without; chemicals,
gave a slightly better result than hot amalgamation, with or without chemicals. By bulk-
assay the ore contained 'Soy,. 6dwt. 9gr. of gold and 4oz. lOdwt. Bgr. of silver to the ton. The
total bullion saved from plates, pans, tailings ground in berdan, and iron-amalgam amounted to
2oz. sdwt. lgr. of gold and 2oz. 19dwt. 14gr. of silver to the ton, which is equal to a saving of 68
per cent, of the gold and 66 per cent, of the silver. The gold is so finely divided that probably
some wet process, such as chlorination, will be found indispensable to save it.

"No. 2. Ore from Prospectors' Claim, Puhipuhi, January, 1890.—This sample of ore weighed
2251b. It was composed of very hard amorphous quartz, generally white, greyish-white, or milky
in colour. It was often chalcedonic in character, and sometimes possessed a banded, wavy struc-
ture, due to the alternations of white, sterile, and mineralised quartz-lammas. Fine pseudomorphs
of quartz, apparently afterrhombohedral crystals of calcite, were common, occurring generally in
drusy cavities in the ore. Short interlacing crystals of stibnite were also present, but not so
plentifully as in the samples forwarded for assay in October and November. Small dark-red
crystals of ruby silver (pyrargyrite) were sometimes, but rarely, seen associated with the argentite,
which yields most of the silver, and imparted to the portions of the stone where it occurred
a bluish-grey colour. The ore contained less than 025 per cent, of sulphides, and did not
concentrate to advantage. The pulverised ore, after being dried, showed an assay-value of
£11 17s. 4d. per ton—gold, lldwt.Bgr.; silver, 630z. 19dwt. 9gr. Argentite being a free-milling
ore, 1101b. of pulp was treated by the ordinary pan-process—that is, four hours' hot amalgamation
with 201b. salt, 101b. copper-sulphate, 101b. iron-sulphate, and 51b. alum per 2,0001b. of ore. The
return from this charge was 2oz. ldwt. of bullion, which was 141 fine in gold and 958 fine in
silver. This represents a return of 64-7 per cent, of the bullion per ton, and 70-3 per cent, of the
assay-value, showing that the proportion of gold saved was larger than that of the silver. The
best results were obtained by subjecting the ore to achloridizing roasting, and then amalgamating in
an iron pan. Ninety pounds of the dry pulp wasroastedwith 6per cent, of salt, 51b. copper-sulphate,
51b. iron-sulphate, and 51b. alum per 2,0001b. As the ore was deficient in the quantity of sulphides
needed to create the sulphuric acid necessary to assist the chloridizing of the silver, it wasroasted
with the addition of 3 per cent, of iron-sulphate. The result from this test was 2oz. 4-sdwt. of
bullion, 0132 fine in gold and 986 fine in silver, representing 855 per cent, of the bullion and
93 per cent, of the assay-value. The proper method by which to treat ores of this class is to crush
dry, chloridize,roast, and then pan-amalgamate hot with the addition of chemicals. The bullion
extracted by these tests was refined, granulated, and forwarded to the secretary of the companyin
two sealed bottles.

"Laboratory.—The number of samples of ores, bullion, minerals, tailings, &c, sent by the
public for assay or analysis during the past year was 180, made up as follows: Gold and silver, 146;
bullion, 4; lead, 3; zinc, 1; antimony, 2; copper, 6; manganese, 6; nickel, 1; coal, 2: lime-
stone, 1; rocks, 1; waters, 2 ; miscellaneous, 5 : total, 180. Of theseno less than 155 have come
to hand during the last six months, leaving only 25 for the previous half-year. Samples are now
received from all parts of the Morth Island for assay and determination, showing that the Thames
School of Mines has established itself as a place where reliable results may be obtained. These
necessarily involve a large amount of work in addition to my ordinary duties, which occupyray time
to the fullest extent. I have, however, to acknowledge the valuable assistance of my laboratory
assistant, Mr. Edwin Banks, in tho assay of a large number'of samples.
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" Annual Examination. —This was held at the end of November last, and showed in the most
conclusive manner the steady progress made by the students during the past year. The examina-
tions wers conducted under strict supervision, and in accordance with the regulations of the Eoyal
School of Mines and Science and Art Department, London. The questions set in the different
subjects were all of a thoroughly practical character, being intended to bring out whatever know-
ledge the candidates actually possessed. The number of candidates who presented themselves for
examination was forty-seven, and of these twenty-nine secured first-class, thirteen second-class,
and four third-class certificates. Mr. E. M. Aitken was placed as first prizeman in practical
assaying, geology, and mineralogy, and became the winner of the silver medal offered by the
Geological Society of Australasia, with the high aggregate in geology and mineralogy of 975 per
cent. of the total number of marks. He lias recently received the appointment of lecturer to the
Eeefton School of Mines, which is gratifying to our school, and at the same time arecognition of his
industry and ability. Mr. William Harris headed the mining and surveying classes, and secured
the only first-class certificate granted under this head. He presented himself for examinationin
January for a certificate of competency as a mine-manager under 'The Mining Act, 1886,' and was
successful in gaining his certificate. Among the students who havereceived appointments from the
school is Mr. E. Banks, who has recently been appointed assayer to the large reducing-works at
Waihi.

" Coromandel.—In DecemberI visited this place, and held classes in practical assaying, mining,
and surveying. 'Lectures were delivered in mining and assaying, and in surveying instruction was
given in the field in the use of the theodolite and dial, and in the laboratory in the use of
logarithms, calculation of co-ordinates of traverses, and plotting surveys to scale. The average
attendance in these classes was about twelve. Most of the students evinced the deepest interest
in their studies, and the great progress which they made was an ample reward for their diligence.
At the end of the year twelve candidates presented themselves for examination, of whom four
secured second-class and three third-class certificates. Mr. J. D. Colebrook, who attended the
mining and surveying classes, succeeded in gaining a certificate of competency as a mine-manager
at the examinationheld in January."

It will be seen from the foregoing report that a mechanical-drawing class has been again
formed, under Mr. J. A. Adams, and a class for mathematics, which was discontinued for some time
after Mr. A. Montgomery's resignation, has again commenced, under Mr. E. D. Duxfield, M.A.
Previous to the end of August last this school was conducted by Mr. A. Montgomery, M.A., and
the able and efficient manner in which he discharged his duties and organized this institutionis
highly commendable. He left at his own request, having accepted the appointment of Geological
Surveyor to the Government of Tasmania, and Mr. JamesPark, F.G.S., formerly of the Geological
Department, was transferred to the Mines Department as his successor. The success attending
the Thames school is due in a great measure to theregularity with which the classes areheld. With
the exceptionof one month during which Mr. Park was at Coromandel, giving instruction at the
School of Mines there, the classes at the Thames have been regularly held during last year; and it is
only in schools where the classes are regularly held that a good attendance, and also students well
grounded in the theoretical principles of mining in all its branches, can be looked for. A few weeks'
instruction now and again by travellinginstructors has no real value beyond directing the attention
of the miners and others to the importance of becoming acquainted with the different ores met with
and of ascertaining the percentage of metalsthe ores contain. They have done good in this respect;
but it would be ultimately of more value to the colony if the instructors' services were confined
entirely to the two schools in the principal quartz-reefing districts—namely, Thames and Eeefton.
The School of Mines in connection with the University of Otago provides for full instruction on all
subjects in connection with mining for those who reside in the southern portion of the colony.

In reference to the Eeefton School of Mines a grant of £200 was given last year for additions
and improvements, and also for the purchase of chemicals and testing apparatus ; but Mr. Fenton,
the lecturer and instructor, complains of the apathy shown, inasmuch as he states the students do
not come as regularly as he would wish. This is, no doubt, in a measureaccounted for, as during
the months of June, August, September, and February he was away from Eeefton holding classes
elsewhere,and the interest that students take in the subjects taught dies away if instruction is not
regularly imparted. Both Eeefton and Thames are large quartz-reefing centres, and students have
an opportunity at each of these places to visit the mines and see the practical working of them, as
well as all the machinery and appliances connected with mining. This shows them the practical
effect of the theoretical teaching they receive, and leaves a far greater impression on their minds as
to the valueof the instruction imparted at the school.

The following is an extract of Mr. Fenton's report on the School of Mines, Eeefton, for the
year ending 31st March, 1890 :—

" I have the honour to submit a report of the work carried on in the schools of mines on the
West Coast under my charge for the last year.

" The grant of £200 for extension of Beefton school and purchase of chemicals and testing
apparatus (balance given by the Hon. Mr. Eichardson) was applied in following manner : £150
to erection of much-needed furnace- and melting-room and chimney to class-room, and the remain-
ing £50, with £20 extra, was spent in importing from England a balance and chemical appliances
requisite for instruction of students. These things we expect to arrive this week. They were a
long-standing want, as up to the present, if I wanted to do evenan assay, it was impossible for me to
do it only for the kindness of Messrs. Pickett and Lewis, of the New Zealand and National Banks,
who allowed me the use of their balances. ... It would be most desirable also if we could
procure a small roasting-furnace and grinding-panJEor test purposes, as in this district nearly all the
pyrites are worth from 3oz. gold per ton upwards; and I am sure if we had only one trialto roast
them, and afterwards amalgamate, which treatment,I think, would be successful and save perhaps
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90per cent, of the gold, it would save the place thousandsof pounds. At present, inmost instances,
the tailings are allowed to run away into the rivers.

" Glasses have been held during the year in the following subjects and at the following times,
at Beefton :—Mining and mathematics (for mine-managers' certificate): Tuesday and Thursday, at
10 a.m.; Monday and Friday, at 8 p.m. Assaying: Monday, at 10 a.m.; Thursday, at 8 p.m.
Laboratory and practical chemistry : Friday, at 10 a.m.; Thursday, at 8 p.m. General chemistry
(for advanced pupils from schools): Saturday, at 10 a.m.; Wednesday, 8 p.m. (Boatman's). During
the month of June, under your instruction, I held classes at Kumara, and part of August, Septem-
ber, and February at Denniston.

"In the mine-managers' class the surveying work taught up to the present has not been
thoroughly practical. It is impossible to do this without a theodolite, as the use and adjustment
of surveying-instruments and their application to mine-surveying cannot be shown. Mr. Caples
kindly lent us his theodolite for some time, but, requiring it himself, it had to be returned. The
Minister of Mines kindly promised to give a theodolitewhen in Eeefton some months ago, but we
have not received it yet. The subjects taught in this and the mathematical, mining, assaying, and
chemical classes include arithmetic, logarithms, trigonometry, calculationof areas and co-ordinates
of traverse,plotting the survey, mininggeology,practical mining ; how to timber, and sizes of timber
for shafts, drives, stopes, etc., andproper manner to place it in position ; strength of ropes, material
and hydraulics; how to assay and test gold, silver, copper, lead, zinc, tin, antimony, &c.

" The number of students attending thedifferent classes is about ten each ; but I am sorry to say
they do not come as regularly as I would wish. This is accounted for by their having to work on
different shifts, and they cannot get away. In July six members of the school went up for the
examination prescribed in the regulations attached to the Mining Act for certificates of under-
ground manager, and five of them were successful. I have several attending the classes now who
intend to go up next examination.

"My classes at Kumara were attended by about fifteen on an average. It seems a pity classes
in a place like this cannot be carried on while the Instructor is away at other schools. During
my visit they built an assaying-furnace; they have a nice little laboratory, and nearly all the
appliances necessary for assaying and testing ores. At Denniston the School of Mines has a
nice building, furnace, fair laboratory, &c. There are several students who are anxiousto pass the
examination necessary to qualify them for coal-mine managers, and I am certain if they had a little
more instruction some of them would be successful.

" At Boatman's school there are also several members who would like to receive the instruc-
tion necessary to pass for mine-managers. I held classes here for about twenty days in early
part ofyear. ... I have also made a considerablenumber of assays and analyses during the
year. The school is made use of to a large extent in this way, and it is always convenient for
miners to get samples of from lib. to 2001b. treated for them, and to learn the result, by amal-
gamation, the same as a battery-test. In assays the result is always so much larger, which
often leads people astray.

"In conclusion, as I leave the Government service at the end of the month, and know the
wants of theEeefton School, ... I would beg to recommend to thefavourable consideration of
the Hon. the Minister of Mines the question of helping it by subsidy, or supplying it with apparatus
and appliances we are at present without, but which are necessary for the future carrying-on of
classes.

Mr. Fenton draws attention to the want of a roasting-furnace and pans to treat pyrites in the
Eeefton district, some of which are rich in gold. Attention has been drawn in several of my
previous annual reports to the loss of goldby not using concentratorsand appliances to treat pyrites ;
but it is to be hoped the day is not far distant when this question will attract more attention, and
when mill-proprietors and battery-managers will see the necessity of using every means of extracting
the gold the pyrites contain, and will also look on the by-products as having a commercial value.
But a small plant, such as Mr. Fenton recommends in connection with the School of Mines, would
be of very little service to the district. The method of treatingpyrites being so wellknown, and so
largely used in the Victorian goldfields, many companies should in their own interest combine
together to have pyrites works erected in the district. The test plant erected in connection with
the Thames School of Mines has been utilised but very little by mining companies, only two
parcels having been tested during last year; and it is questionable if one at Eeefton school would
meetwith larger support. Such a plant would, however,be the means of instructing young students
in the practical treatment of pyrites.

Mr. Park gives the results of treatment of ore tested at the School of Mines plant, Thames,
by differentprocesses of amalgamation, in which both hot and cold water was used, and also with
and without chemicals; and draws attention to the use of copper-sulphate, which he states to be a
mistake. The chemical action produced by the use of copper-sulphate in amalgamation is a ques-
tion upon which neither chemists nor metallurgists are agreed ; and yet many of them show that
its use is an advantage. This subject is referred to in my remarks on mining in the Karangahake
district, showing the different opinions of chemists and metallurgists as to the effects produced by
the use of sulphate of copper and salt in amalgamation. The Thames School of Mines has developed
into a valuable institution, eliciting a recognition of the value of such institutions by the people
of the locality. That schools of mines are apprecioted in the adjacent colonies is evidenced by the
encouragementto prosecute their studies given to the students attending them. Last year a silver
medal was given by the Geological Society of Victoria to the student who had the highest marks in
geology and mineralogy. This was awarded to Mr. E. M. Aitken, the newly-appointed Instructor
in the Eeefton School of Mines, who got 975 per cent, of the aggregate number; and for the
present year Dr. Scheidel has offered a medal for the best student in chemistry and assaying.
This gives the students an incentive to work hard during the year.
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The following statement will show the expenditure by the department on the Schools of Mines
since their inauguration:—

The totalexpenditure on these schools for the five years they have been in existence has been
£9,094 3s. 6d., exclusive of an annual contribution of £500 which has been paid towards the
School of Mines in connection with the University of Otago, and last year an additional £200 was
given towardsproviding a Metallurgical Instructorat the same University; so that the total amount
paid to the University of Otago is £2,700. Adding this amount to the expenditure on other
schools, it shows the total cost of this class of technical education has been £11,794 3s. 6d. In
concluding my remarks on the schools of mines, it may be well to reiterate thatif the servics of
the Instructors were strictly confined to the two schools, Thames and Reefton, the progress
would be much greater, especially in the latter district, where the Instructor has been travelling
about from place to place, and when this is done the students can only learn the mere elementary
rudiments of the science taught.

WATEE-EACES.
Waimea Water-bace.

The construction of this water-race was commenced in the early part of 1874, and portions of
it havethereforebeen constructedfor sixteenyears. Someof theoriginal timbernowshows a state of
decay, but all the long legs in the fluming have been replaced as well as many other portions of the
timber structures, so that at the present timethe race is in a good state of repair, and can. be kept
up solong as water is required to work the ground it commands in sufficient quantity to pay the cost
of maintenance. There is still a great deal of ground in the wash-drift terraces in the vicinity of
Stafford and Goldsborough, but there is no doubt the ground is becoming less remunerative for
working, as far more drift-wash has to be removed to get the same amount of gold that was
obtained some years ago. The dump for tailings is also getting less, and the sluices have to be
constructed on a less gradient, which all tends to increase the cost of working the ground. Indeed,
it is only by improved systems of hydraulic sluicing, which require a plentiful supply of water,
that a great deal of thepoor ground can be made to pay.

The following table will show the sales of water, cash received for sales of water, expenditure,
outstanding moneysat end of each month, number of men employed, approximate amount of gold
obtained, and value of goldfor the year ending the 31st March, 1890 :—

The value of the sales of waterfor last year amounted to £1,240 9s. 7d., as against £1,416 6s. Bd.
for the previous year, which-shows a falling-off in the revenue of £175 17s. Id. The expenditure
for the past year has been £795 7s. 7d., as against £860 2s. sd. for the former year. Therefore,
although-the revenue has been falling off, the_ expenditure on maintenance has also decreased,
leaving the actual prof.c on the working the race to be £445 25., as against £556 4s. 3d, for the
year previous.

* Chemicals and
Apparatus,

also Mineralogical
Specimens,

supplied to Schools
of Mines.

Financial Years.
Subsidies towards
the Erection of

Schools of Mines,
and Maintenance.

Salaries of
Teachers, and
Travelling-

expenses, &o.

Total Sums paid
by the

Department
towards the

Schools of Mines.

885-86
.886-87
.887-88
.888-89
.889-90

£ s.
Nil

257 16
253 15

42 10
142 2

d.

6
9
0
0

£ s. d.
36 19 9

409 1 4
253 14 1

6 12 9
181 14 10

£
1,223
2,716
1,714
1,139

716

s. d.
9 10
9 3
9 6
4 1
3 10

£ s. d.
1,260 9 7
3,383 7 1
2,221 19 4
1,188 6 10
1,040 0 8

Total 696 4 3 888 2 9 9,094 3 67,509 16 6

Month. Salesof Water.
Cash received

for
Sales of Water.

Expenditure.
Outstanding
Moneys at

End of each
Month.

Number
of

Men em-
ployed.

Approxi- jmate
Amount
of Gold

obtained.

Value of Gold.

1889. £ s. a,
96 11 8

145 2 11
102 16 7
112 8 3
100 0 7
111 0 5
131 4 4
113 3 4
85 9 7

£ s. d.
223 13 6
126 12 6
105 16 10
102 7 10
114 7 9
111 3 4
141 5 4
103 0 8
45 18 0

£ s. d.
93 18 7
54 11 9
57 11 0
57 19 0
59 16 0
53 1 0
53 9 0
57 4 0
80 0 9

£ s. d.
58 11 0
61 5 2
56 16 5
57 5 9
56 13 11
59 17 8
57 7 1
60 0 10
62 2 1

Oz.
144
256
218
246
209
207
253
233
218

£ a. d.
547 4 0
972 16 0
828 8 0
934 16 0
794 4 0
786 12 0
961' 8 0
885 8 0
828 8 0

Ipril ..
rfay
Fune
fuly ..
Vugust
September
October..
November
3ecember

1890.

77
90
87
84
90
89
95
93
97

Fanuary
February
March

43 10 6
92 2 1

106 19 9

91 9 8
88 14 0
80 5 4

92 4 6
55 18 0
79 14 0

61 2 9
61 12 2
60 0 4

91
96
97

114
226
279

433 4 0
858 16 0

1,060 4 0

Totals .. 795 7 7 91 2,603 9,891 8 01,240 9 7 1,334 14 9
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The value of free water given to the miners from this race last year amounted to £96 10s. 4d.,
as against £183 10s. for the former year ; and the average number of men employed in claims
worked with water from this supply has been ninety-one. The approximate quantity of gold
obtained "from,these claims is about 2,6030tf., representing a value of £9,891 Bs. This will make the
average earnings of those employed, after deducting the value of the sales of water, to be £95 Is. 3d.
a man per annum, or about £1 16s. 7d. per week, which is 9s. 6d. a week less than the average wages
for the former year. The cost of constructing this work has been £118,762 11s. Bd., and, taking the
profit on the working last year, it pays about T% per cent, on the capital invested.

Kumaea Water-race.
This is the only one of the Government water-races that is worked that gives a fair profit for

the outlay on its construction ; but the sludge-channel in connection with it has been so costly to
maintain that theprofits have been curtailed to a large extent. The whole of the water-race is in
good repair ; the fluming, as it gets decayed, is being replaced with iron and steel piping, which is
not only less costly to maintain, but by removing the fluming where it was originally constructed,
and laying the piping on the worked-out ground, it allows a much larger area of thefield to be
worked. The managerestimates that the ground which the new deviations of the race has liberated
will take from ten to twelve years to work out.

One of the large deviations is being constructed by Palmer, Pascoe, and party, who have taken
a tunnel through the terracefrom the Larrikins' side of thehill to the Dillman's side, where there
is about 5 chains of ditching; the water is then taken in three lengths of steel pipes 30in. in
diameter. This will do away with 20 chains of the original water-race, which was constructed on
ground that was driven out in the earlydays of the field, and has been a continual source of trouble
by the ground caving in from the surface. A subsidy of £900 in water is to be given these parties
towards the cost of constructing the deviation—which will be equal to about one-thirdof the cost—
on condition that thepipes are the property of the Government. The original race was constructed
over the ground which these parties have taken up, and it was only by constructing this deviation
that they could work the ground.

Another line of pipes 30in. in diameter is being laid down for about 15J chains in length, to
do away with a flume which would have to be removed on the lower water-race coming through
Dillmanstown, and from the end of the pipe-line the water is conveyed in a ditch which has
recently been widened to a carrying-capacity of thirty heads of water, so as to supply water to
work the claims on the lower end of the field.

A new water-race has been constructed along the side of the Kapitea Hill, above Larrikins',
to supply water to work the claims at the upper end of theflat. This race is capable of carrying
about forty sluice-heads of water. The cost; of this work, when fully completed, will be about £500.
A by-wash is constructed from this race into Dawson Creek, which flows through the Long
Tunnel Company's claim; but the manager obtained a permit from the chairman of directors of
the Long Tunnel to use the creek as a by-wash. A by-wash has also been constructed near the
tank in Dunedin Flat, which is capable of carrying twenty sluice-heads of water, and the one from
the siphon of the high-level race has been repaired so as to carry thirty heads, and the by-wash
at Blake's old saw-mill is being repaired to carry forty heads. The whole of the water that is
used in the sludge-channel and water-race can now be turned off at a few minutes' notice if
required.

The following tablewill show the value of the sales of water, the cash received, the expenditure
on maintenance, the outstanding moneys at the end of each month, the number of men employed,
and the approximate quantity of gold obtained from claims worked with waterfrom therace, and
the value of same for the year ending the 31st March last:—

It will be seen from the foregoing statement that the value of the sales of water amounts to
£3,550 4s. 8c.., and the value of water given towards the construction of the channel-deviation
£1,492 2s. 10d., making a total of £5,042 7s. 6d., as against £6,716 6s. lOd. for the year previous;
but it has to be borne in mind that the breakage in the sludge-channel last year diminished the

Month.

Value of
Water given
towards the
Construction

of New
Deviation of

Channel.

Sales of
Water.

Cashreceivea
for Sales of

Water.

Outstanaing

&__._ Expenditure.
Month.

Number App-i-

Mpn em- Amount Value of Gold.
u_ov_ a. ot Gold

1889.
April ..
May ..
.Tune ..
July ..
August
September
October
November
December

1890.

£ s. a. ±- s. a.
401 13 4
495 16 4
256 16 8
377 16 3
353 4 2
237 7 11
318 10 10
293 8 4
159 18 9

£ s. a.
621 19 6
310 18 9
301 0 <_
354 4 9
524 1 7
230 7 (i
261 7 6
306 19 0
247 0 0

i_ s. a. ; _ s. a.
37 1 11 ! 82 5 11
63 13 8 87 12 10
60 13 6 131 3 10
42 17 9 ; 94 9 6
63 17 9 j 93 10 6
54 18 7 ■ 93 2 11
76 3 7 72 0 6
73 18 3 i 130 12 6
55 6 7 i 130 12 8

Oz. £ s. a.
180 766 I 2,910 16 0
182 746 2,834 16 0
182 383 1,455 8 0
182 550 2,090 0 0
189 864 3,283 4 0
176 804 3,055 4 0
179 879 3,340 4 0
178 883 3,355 8 0
178 383 1,455 8 0

180
182
182
182
189
176
179
178
178

Oz.
766
746
383
550
864
804
879
883
383

January
February
March

219 15 10
248 19 7
186 16 8

147 12 6
277 10 0
122 2 6

80 8 9 i 246 12 2
72 6 8 ! 108 5 2
81 10 4 j 154 4 9

156 292 1,109 12 0
162 742 2,819 12 0
156 251 953 16 0

156
162
156

292
742
251

Totals [l,492 2 10 3,550 4 8I I
3,705' 4 1II I 1,424 13 3 175* 7,543 28,663 8 0

* Average.
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total sales considerably, while the expenditure has been increased owing to the large amountof
repairs and construction of by-washes. The cost of maintenance last year was £1,424 13s. 3d., as
against £1^)24 Is. 9d. for theformer year. There are, however, other items to be taken into account
—namely, the value of water given towards the cost of constructing deviations, which amounts to
£465, and for constructing tail-races £238 ss. When these amounts are added to the sales of
water, as'theyrepresent cash-payments, the value of the sales would amount to £5,745 12s, 6d.,
and the profit on the working for the year would then be £4,320 19s. 3d. The total cost of this
work up to the end of March last was £37,706. The profit on the working of the race last year
would be equal to about 11-f per cent.

The value of free water given to open out claims, &c, last year was £157 17s. 6d., and the
average number of miners employed was 175, and the approximate value of gold obtainedby them
was £28,663 Bs.; so that, after deducting the value of thewaterused, their average earnings would be
equalto £130 19s. 2d. a man per annum, or £2 10s. 4d. per week, as against £3 6s. 4d. per week for
the year previous.

Kumaea Sludge-channel.

This channel has been a continual drag on the revenue from the water-race ever since it was
constructed, as well as a source of constant worry to the Government. It was shown in my report
last year that, up to the 31st March, the totalreceipts, including the value of gold-dust got from the
channel, amounted to about £12,240, while the expenditure in maintenance was £33,286, thus
showing a direct loss on the working of £21,045; and since then the loss has been considerably
augmented, as will be shown in the table of receipts and expenditure for the last year. The tailings-
site that this channel commands is completely rilled, and the working of the channel depends on
floods in the river washing a portion of the tailings away. This was foreseen some years ago,
and became so apparent last year that the miners using the channel could see that it would not be
the meansof allowing them to work out their claims, and they made application to the Government
to construct 34 chains of a new channel at less fall to join on to the upper end of the present
channel; but after making this application some dispute arose between those having private tail-
races and those using the channel: it was said that this length of new channel at the proposed
gradient—namely, 4in. to 12ft., or 2ft. lOin. in 100ft.—would bring the mouth of the new channel
about 22ft. higher than the mouth of the present one, and that this would interferewith the working
of the private tail-races. The Hon. the Minister of Mines deputed me to go to Kumara in July,
1889, to see the miners with reference to this subject; and satisfactory arrangements were come to
with all parties to construct a new deviation of channel for 30 chains on the gradient proposed, and
the minersusing the channel undertook to construct the new deviation onreceiving from the Govern-
ment water from the Kumara Water-race to the value of £3,200, and on its completion, or, at the
furthest, on the Ist April, 1890, to take over the channel and maintain it at their own expense.
This was agreed to by the Hon. the Minister of Mines, and an Act was passed last session to enable
this to be done.

The miners at once appointed trustees from amongst themselves to carry out this agreement,
and let a contract for the construction of the new deviation, binding down the contractors to have
the work completed within a certain time. .The contractors sublet two sections of the work, to be
carried on by connections with the present channel, and the workproceeded in a very satisfactory
manner up to the 18thDecember last,when one of the cap-pieces in the present channel broke down
at about 19 chains from the mouth, bringing down with it two sets of laths, and filling up the
channel with drift-gravel and large boulders from the roof. When this accident occurred there
were several parties sluicing into the channel, and from the evidence lately taken before Dr. Giles
there was from 50 to 60 sluice-heads of water in the channel. A connection had been made from
the channel to the upper section which was being constructed by the sub-contractors, and this con-
nection was a short distance above the place where the cap-piece broke, and the channel was filled
with debris coming down from the roof. This blockage dammed up the water in the channel, and
caused it to rise for some distance in the upper section of the new deviation, where five of the sub-
contractors were at work, when another break took place a little above the connection of the upper
section of the deviation with the channel. This break had the effect of damming back the water in
the channel above the outlet from the uppersection of the deviation,and no doubt was the means of
saving the men's lives who were in there at the time. The drainage coming through the upper
break got away through the lower one, so that the water did not rise any higher in the new
deviation. The men were, however, imprisoned in this unpleasant position for about twenty-
two hours, when an opening was made above the upper break into the new portion and the men
rescued.

On this accident being communicated to the Hon. the Minister of Mines, he despatched me to
Kumara to have the channel repaired with all possible speed, and the manager was instructed to
employ as many men to repair the break as could be set to work, working continuously, Sundays
included,until the repairs were effected; but, as there is always a certain drainage into the channel,
the repairs could only be carried on from the lower end, and they were not completed so as to allow
sluicing to be carried on in thechannel until the first day of February last. A certain length of
thechannel being blocked, it did not at that time admit of me making an examination of the whole
of the timber in the channel, but in the portion of the channel downwards there were only a few
caps that were wThat could be considered " dozed," and where these were intermediate sets had been
placed. Indeed, there were intermediate sets placed in between every second main set. The
manager was also instructed to have uprights placed under all the cap-pieces at each side of the
flume from the Dunedin shaft to its junction with the new deviation, as soon as the breaks were
repaired, so as to make sure that a similaraccident-would not occur.

The following is thereport of Dr. Giles, who was appointed by Eoyal Commission to inquire
into the cause of the accident:—
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" To His Excellency the Earl of Onslow.—May it please your Excellency,-—ln pursuance of
your Excellency's Commission, dated the 28th of March ultimo, appointing me to inquire into the
cause of>the break in No. 1 Government Sludge-channel at Kranara on the 18th of December, 1889,
I have now the honour to report the step3which I have taken in the matter, and the opinion which
I havejormed.

" I reachedKumara on the 2nd of April, and opened the inquiry on Thursday, the 3rd. On that
day I sat until late in the evening, and during the day made a visit to the sludge-channel, in com-
pany with Mr. Gow and Mr. Seddon, as well as Mr. Eogers, the overseerof the channel, and Mr.
Mansfield, one of those whose lives were in such imminent jeopardyby the accident. The inquiry
was then, in consequence of the Easter holidays, adjourned to Tuesday, the Bth of April. The
sittings were continued through that and the two following days, and were closed on theevening of
Thursday the 10th of April. On the first day Mr. Gow, and afterwards Mr. Purkiss, solicitor,
represented the managementof the sludge-channel, and Mr. Moss, and afterwards Mr. Guinness,
appeared as counsel, instructed by Mansfield and party. Mr. Seddon, M.H.E., also appeared, and
took much the most prominent part in the proceedings. I am at a loss to say what interest Mr.
Seddon may be considered to represent, and he did not seem able to give me any information on
the subject, except thatas one of those who had asked for an inquiry he represented himself. I,
however, made no difficulty in permitting Mr. Seddon to appear and to put questions to the wit-
nesses ; for, although he could not have been so recognised had the proceeding been a Coroner's
inquest, yet I thought that Mr. Seddon's minute and extensive knowledge of mining matters in the
Kumara district might be of much assistance, and, further, that it might be as well that the
memberfor the district should satisfy himself that the inquiry had been as complete as possible.

"I now proceed to give briefly an outline of the leading circumstances connected with the
accident, which occurred on the 18th of December last. On that morning, probably between 7
and 8 o'clock, the tunnel became blocked by a fall of the roof at a point about 18|- chains from the
mouth. At that time five men—viz., Mansfield, Morgan, Evans, Thomas, and Straight—were
employed on the upper section of No. 3 channel, the upper end of which was destined to open
into No. 1 about 30 chains above the mouth of the latter. To reach their work they had been
constructing a cross-drive, through which they got rid of their debris by sending it into the main
channel. At the time of the fall of earth a large quantity of water was coming down the channel,
and this water was so suddenly backed up in the tunnel that it entered the cross-drive before the
men could escape, and so shut them up in a cul de sac from which there was no egress. In that
position they would all have been drowned in a very few minutes had the water continued to rise,
but it ceased to do so before it was too late, and in the course of an hour or two it had drained off
sufficiently to allow steps to be taken for the extrication of the men, which was effected after they
had been confined in the drive about twenty-two hours. There is very little doubt that the cause
of the check given to the rising of the water in the drive was the occurrence of a secondbreak in
the tunnel, which took place about 5 chains above the first, and must have followed it almost imme-
diately. Mr. Seddon made some attempt to show that this upperbreak occurred first, but without
any success whatever, and the men concerned have no doubt that it was this upperbreak, and this
alone, that saved their lives when nothing else could have done so. The only motive thatI can
conceive for such a desire to show thefacts otherwise than they really were is to be found in the
circumstance that the upper break was probably due to the giving-way of some rotten laths, and
that if this could be shown to have been the first thing that occurred, it would have afforded some
foundation for a charge of neglect against those whose duty it was to inspect the channel.

" The question how this accident was caused admits of an answer perfectly clear and distinct.
It was caused by the giving-way of a cap-piece at the spot where the lower break occurred. This
cap-piece was observed by more than one witness to be broken and sagging in the middle within an
hour before the fall took place. The same cap was afterwards dug out from the debris, and the
fragments into which it was sawn or split in the process were produced in Court and examined by
various witnesses, who have given their opinion on the subject. The central part of this cap,
showing theprecise seat of the fracture, was preserved, and no reasonable doubt can remain that
this fracture was the immediate cause of the accident. The next question is how this fracture was
caused—that is to say, how did this cap become at that particular time unable to bear the weight
upon it ? The answer to this question given by Mr. Gow and the channel-managers generally is
that in all probability there was a cavity overhead, and that a fall of earth and large stones took
place, by the impact of which the cap was broken. On the other hand it was contended by Mr.
Guinness and Mr. Seddon that the cap had become by decay too brittle to support the accustomed
weight, or that if there was any increased weight at this time, it arose not from any fall from the
roof of a cavity, but merely from water getting in through a broken surface above, and causing a
greatertendency to subsidence (I suppose through diminished lateral cohesion of the earth), and
consequent increased pressure on the cap. They say that this state of things ought to have been
expected in the ordinary course of events; that the cap was unsound, and that its unsoundness
ought to have been discovered, and a remedy supplied by putting in props or an intermediate set.

"Either of these theories, so far as the state of the ground over theroof is concerned, might
be accepted asreasonable, and in the case of a tunnel ten or eleven years old it must be to a great
extent a matter of conjecture which is the true one, for if a cavity existed it could hardly be known,
in consequence of the probability that there would be a layer of earth resting on the laths and
forming the floor of the cavity, by which any examination would be rendered impossible. The
balance of probability, therefore, must be determined by any indirect evidence there may be, and
chiefly by the state of the cap-piece itself. Now, there is evidence that after the break some
remnants of scrub and rushes were found among the debris, such as arecommonly used in stuffing
over the laths when cavities overhead occur in driving. This establishes a probability that some
sort of cavity existed, although it gives no indication of its size; and this direct testimony cannot be
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invalidated by conjectural opinions that this was not thekind of ground whichrequired such stuffing,
or that the stuffing would not be found after so many years. The state of the cap itself is, however,
the principal feature to be considered. The cap-pieces are all described as of black-birch, a timber
spoken of in high terms in Mr. O'Connor's report on the sludge-channel, dated 16th September,
1880. But many witnesses have allegedpositively that this timber is not black-birch, and they say
there is no black-birch in the Blackwater Forest, from which the caps were obtained. They mostly
call it brown-birch. This is a question which I cannot determine. Perhaps the same thing may
be called by differentnames, and perhaps different things may be called by the same name; but the
attention of the Government department concerned may well be called to the statements made, and
particularly to Mr. Seddon's assertion that this timber has more recently been condemned by the
Minister and Under-Secretary for Public Works. The broken cap itself has knots in it, which are
considered a defect, and it was probably taken from a higher part of the tree than it should have
been. But it does not appear that the knots had anything to do with the fracture. Concerning
the quality of the timber itself, it is remarkable what different statements are made by different
witnesses, all having the same sample under their eyes. Some say it is good sound timber, capable
of doing ordinary duty as a cap for three or four years longer; others say it is unsound, decayed,

' dozed,' perished, dead, affectedwith dry-rot, &c.
" My own opinion, after examining the pieces, is that the woodis not affected with any decayof

akind which makes timber soft. If any molecular change has taken place in its fibres, it is of a
kind which produces brittleness and diminishes toughness. The wood is very hard indeed, but
evidently of a very short grain and very little toughness. The surface of fracture shows this
clearly, and the general character of the cap strongly supports the view that it was suddenly
cracked through by a fall from above,and that it shortly afterwards fell quite down, either by a
second fall of earth coming on it, orfrom the gradual pressure of what had already fallen. I cer-
tainly do not think this timber can be regarded as suitable for caps in a tunnel having a span of
10ft. between the props, and I think it leads to the inference that all such caps ought to have centre
props—i.e., at the sides of the channel—except where the ground is known to be safe and without
cavities overhead. But I cannot find any reason for imputing blame or neglect to the channel-
overseer, or any other person, for having failed to centre-prop this particular cap. I do not see
how he was to have ascertained that it required under-propping. It would assuredly have resisted
the thrust of a miner's candlestick, the usual instrument for this sort of testing. It would have
rung hard and sound to a blow with theback of a tomahawk; and there is no evidence to show
that the dust brought outby a borer would have indicated anything wrong. I believe therefore
that, whilst other timbers, presenting marks of what is commonly called decay, were from time to
time strengthened by centre props or intermediate sets, this particular one might have been
tested a score of times without any reason for interference becoming apparent. And I doubt if
there is a miner in Kumara who, after applying the usual tests, would have pointed out this as a
faultycap.

" My opinion, therefore, upon the question submitted to me by your Excellency's Commission
is that thebreak in the sludge-channel which occurred on the 18th December, 1889, was causedby
the snapping of a cap-piece by reason of a sudden subsidence or fall upon it of the earth and stones
overhead; that no officer concernedin the channel-management is chargeable with neglect in the
ordinary discharge of his duties, inasmuch as no examination such as it was his duty habitually to
make would have led him.to think anymeasures of protection necessary. But the evidence seems to
show that the timber employed is not of a suitable sort for horizontal weight-bearing beams, and
that in a tunnel having a span of 10ft. between the uprights, and after the lapse of several years, it
is safer to underprop all such beams, or to insert intermediate sets, wherever there is any doubt
about the ground.

" There are still one or two matters which require a brief notice before I conclude my report.
I have already said that the upper break occurred after the lower one, and therefore could have
had nothing to do with the cause of the accident. The fall at this spot probably occurred through
some rotten laths giving way, and this was caused by the water, which was backed by the lower
break, rising into the roof and disturbing the earth overhead. Undoubtedly, if this had been the
original seat of the accident, and it had occurred without the aid of the water, it would have been
said, and plausibly so, that the overseer was culpable in leaving the laths there. But this is a
hypothetical case, for the break did not occur here first, nor at all until the water got into the roof.
Attempts were made to show that the inspection and repairs of the channel had been generally
neglected, and particularly latterly, in view of the expected abandonment of the channel to the care
of trustees. Such charges might be relevant if the particular cause of the accident of the 18th
December were in any way doubtful; but they are not so in the present case. They could only be
substantiatedby a precise enumeration of all the repairs done in a given time, and by proof of
individual instances of repairs needed and neglected. The causeof the accidenthaving been exactly
ascertained, this part of the subject may be dismissed, the statements being irrelevant and
insufficientlyproved. A good deal of evidence has been given about the means in use for quickly
turning off the water. This, of course, can have nothing to do with the cause of the accident; but
if life had been lost the subject might have had immediaterelevance and importance. As a matter
of fact, if the water could have been stopped in time to prevent the second break—a matter of. im-
possibility by any means—it would inevitably have resulted in thedeath of five men. Nevertheless,"
it is unquestionably important that there should be as perfect a system of signalling as possible,
and means of stopping the watef in the shortest possible time when the signal is given. In these
respects some important deficiencies appear to me to have been proved; but, as they have no
bearing on the immediatesubject of my inquiry, they call for no further remark from me.

"In conclusion, I trust that your Excellency will be .of opinion that the question submitted to
me has been adequately investigated. I have appended to this report, in an appendix, a fewr notes
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of the points that have come under my notice in respect of the strength of beams, and the weights
that they have to bear. These arematters on which I am not competent to pronounce, and they
relate, moreover, to the original design and constructionof thetunnel, and not directly to my inquiry.
But I have thought it might be useful, and perhaps interesting to the officers of the Government
department concerned in such works, to throw togethercompendiously a few notes, showing some
of the points that have arisen, and the discrepancies of scientific opinion which appear to exist
in relation to the strength of the tunnel. I also forward my notes of the evidence taken.—l
have, &c,

" 17th April, 1890." "Joseph Giles.
" Appendix.

" Mr. C. Y. O'Connor has been good enough to lend me his report on the Kumara Sludge-
channel, dated 16th September, 1880 (P.W., Mid. Isl., No. 80, 1,492). In that report is a full
criticism of Mr. Wylde's opinion as to the weight which acap-piece would have to bear in the event
of any subsidence happening. Mr. Wylde, in his evidence given ten years ago, on the occasion of a
fatal accident occurring in the tunnel at the time of its construction, estimated the weight on each
cap as the amount of earth vertically over it to the surface; but in a letter to the Kumara Times of
the 30th July, 1880, Mr. Wylde explained thathe only meant that the caps would have to bear that
weight in the event of a subsidence. In answer to a question put by me at the late inquiry,
Mr. Wylde further explained that he meant, in the event of a subsidence reaching to the surface.
Mr. Wylde also said that he thought the theory set forth by Mr. O'Connor in his report, based upon
thesimilarity of the conicalcavities over tunnels of differentsizes, soundenough, but that there was
nothing to prevent such cavities in many cases from running to the surface. Mr. Wylde added that
in the event of a subsidence to the surface it would in some cases be impossible for any timbers to
bear the weight. Mr. Wylde says that the strength of the caps in the sludge-channel ought to be
nine times that of the caps in an ordinary miningdrive—thatis, that the strength should be inversely
as the square of the span, 122 being to 4'2 as 9to 1. (But, the caps being 10ft., and not 12ft., in the
span, the proportion would be 6-25 instead of 9to 1.) Mr. Wylde says the caps are in fact only 2J
times as strong. This seems to be founded onthe supposition that the strength of the beams of equal
length is as the area of surface of their transverse sections. I must presume that he means that
this is the case when the breadth and depth preserve the same relative proportions, for otherwise
it would be indifferent whether a board were set flat or edgewise. It would follow, therefore, from
Mr. Wylde's datum that the caps ought be of such a size as to give an area on transverse section of
64x9= 576in is, that each dimension ought to be a/576= 24in. !

" The formula used by the Government engineers for obtaining the strength of beams is
founded on Balfour's experiments on timbers, which gives the coefficient S for various kinds.
W = the ultimate strength of the beam; b and d the breadth and depth of cap in inches; I the
length in feet between the uprights : then W= the coefficient for birch being 202-5. This
gives a strength of 125 tons as weight distributed over a beam of 10ft. span and 12in. thickness :
B.><-12xli4x2^'5= 124-97 tons. Applying this formula to a cap of 10ft. span and Bin. thick, the
result would be about 37 tons, which is to 125 as about Ito 3£. In this formula it is clear that
when b= d, bd'^d", and therefore <£" is the varying factor, and notd2as Mr. Wylde seems to sup-
pose. This seems to be rather a serious error, unless Mr. Wylde can show that the formula used is
wrong.

" With regard to the general question of the strength of beams, I have referred to a littlebook
called 'Trautwine's Civil Engineers' Pocket-book,' where I find the following formula (adopting the
same letters as before) :W = —, where W will be pounds instead of tons, and represents the

v
centre-breaking weight; whereas the weight in the other case is distributed. Trautwine gives the
coefficient for English beech, sycamore, and yellow-pine at 500, and teak at 750. Applying this
formula to the sludge-channel caps, if they weremade of teak, the centre-breaking load would be
something under 58 tons, whereas the formula of the Government engineers gives 62-5 tons for
birch. Mr. Balfour gives for teak a coefficient of 205-17, which is a little more than birch. The
two formulae areeasily reconciled, so far as I am able to understand the matter from the explana-
tions which have been given me. But thefact that birch is regarded as at all comparable to teak
in weight-bearing powerrather surprised me. If the estimates made are approximately correct it
would seem to point to the conclusionthat, whilst birch may have a high power toresist dead weight,
it is yet likely to give way undera sudden impact.—j. G."

At the recent inquiry held by Dr. Giles as to the cause of the break in the sludge-channel the
evidence given by Mr. James Wylde ought not to pass without some remarks, as he stated he was a
civil engineer of forty-five years' experience, during twenty years of which he had been on the West
Coast, and therefore his evidence might be taken as that of an expert capable of giving a reliable
opinion as to the design of this work; whereas it can be clearly shown that the principle on wThich he
based his calculations was a fallacy and the results arrived at ertoneous. It is also due to those
whohad charge of the construction of this work and designed it, not to allow the assertions made
by Mr. Wylde to pass unchallenged. It is stated in the Kumara Times of the sth April that he
gave the following evidence : " The tunnel is only one-fourth the strength of an ordinary miner's
tunnel. I prove that in this w#y :Itis an ascertained and well-known fact that the strength of a
beam is inversely as the square of its length. An ordinary cap is 4ft. long, the square of which is
16. The channel caps are 12ft. long, the square of which is 144. As 16 will go 9 timesinto 144,
the caps should be nine times the strength of ordinary 4ft. ones. Caps used by miners in per-
manent tunnels are usually Bin., the square of which is 64. "The channel caps are 12in., the square
of which is 144. Sixty-four will only go 2J- times into 144; consequently, instead of being 9 times
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they are only 2J times the strength of miners' caps." Mr. Wylde states that it is well known that
the strength of beams should be inversely as the square of their length and the square of their
depth. T,his applies in a measureto tunnel-timber; but it is also well known that if Mr. Wylde's
theory were applied to beams the result arrived at would be perfectly erroneous, as will be shown
hereafter.

In calculating the strength of beams the distancebetween the supports, or actual span, is taken.
The span of the channel caps is 10ft.,and not, as stated by Mr. Wylde, 12ft. Also, the caps usually
in miners' tunnels are. of round timber, and in very few instances are square caps met with in small
tunnels, except it were an opening set, or some particular place where connections are made with
branch tunnels or suchlike ; and, moreover, in many instances the best description of timber is not
used, but generally timber growing iv the locality adjacent to the work. It is also laid down by all
authorities, such as Eankin, Stoney, Barlow, Molesworth, Trautwine, and others, that round beams
are not more than two-thirdsthe strength of square beams. Indeed, someof these authorities make
them to be less than this; but, assuming them to be two-thirds the strength, then there is another
element to be taken into account—namely, the sap-wood on small round timber, which decays in the
course of a couple of years ; and, at the least, the depth of sap-wood cannot be taken at less than -J-in.
It must also be remembered that the only authentic experiments on New Zealand timber at the time
this workwasdesignedwere those made by Mr. Balfour in 1865, which were published in the jurors'
report on the first exhibition held at Dunedin. The values of the constants there given had
to be taken, as there was no other data to work on. The averages of all the experiments of the
numberof pounds it required to break an inch square on the different classes of timber such as are
generally used on the West Coast were as follows: Black-birch, 202-5; black-pine, 190; red-pine
(rimu), 140-2; totara, 133-6; white-pine (kahikatea), 106; kamai (which at that time wasgenerally
termed red-birch), 158-2 ; kawaku, 75. These are thegeneral classes of timber growing on the West
Coast, and in many places, such as at Boss, the general class of timber used for main drives and
tunnels was red-pine and kamai (red-birch—or, at least, it was known by the nameof red-birch).

The question of the weight that is likely to come on timber in tunnels depends entirely on the
nature of the ground, and cannot be calculated to such a nicety as when the exact load isknown.
We find the strength of different materials by experiment, and by experiments made in timbering
tunnels it has been found that timber of certain dimensions was sufficient to keep up the ground.
The question of decidiug on the dimensions of the timber to be used in the construction of the
sludge-channel was not arrived at in a haphazard manner, as one might suppose from the evidence
given by Mr. Wylde at the inquiry, but was gone fully into after the first accident in 1880, as will
bo seen from a table of the relative strength of different caps used in underground workings, taken
from the office records as a means of arriving at the strength of caps for the sludge-channel:—

Caps.—Factors of safety, arrived at by dividing the ultimate strength by the probable
maximum actual loads deducedas above :—
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The second part of the foregoing table gives a higher factor of safety for round sticks than
should be taken, inasmuch as the whole diameter is included. The sap-wood becomes in a very
short time valueless; besides, it is customary in making sets of round timber to flatten the
upper side of the cap a little, for chocks or riders to be used so as to allow the next set of laths to
be entered. Therefore, in using round green saplings, or young trees newly cut, the sap-wood
should be deducted in calculating either their transverse orcrushing strength. Assuming, as before,
that the New Zealand water-race tunnels have a factor of safety of 5, then the relation of the
different caps in the table shows that the channel caps have their relative strength in comparison
to those used in other tunnels and drives. As regards the actual transverse strength and
durability of the timber used, far more is now known respecting it than when this work was
designed; but at that time the coefficients arrived at by Mr. Balfour as regards its transverse
strength had to be taken, and these coefficients are used in calculating the ultimate strength of the
different caps in the following table :—

It will be seen, therefore, that the strength of beams depends on the class of timber used, and
not inversely as the square of its cross-section, as stated by Mr. Wylde, regardless of anything
else. If the cross-section was taken as theelement of arriving at strength, then a beam would be
as strong laid on its side as one standing on edge. This would totally disregard all the known
formulae for arriving at the strength of beams to carry a given load—i.e., beams supported at both
ends—namely, —~ , where h is thebreadth of the beam in inches, d the depth in inches, s the
coefficent of the transverse strength of the different classes of timber, and I the span in feet
between the supports. Taking —=—, and omitting the other elements, we find the relative propor-
tions of strength. We will suppose a beam is 10ft. long between the supports, 12in. broad, and
6in. deep ; then we have - - = 43-2 ; but if its depth were 12in. and its breadth 6in., then we

6 x 12x 11should have - =864, which shows that it is twice as strong when set on edge as it would
be if laid on its side, although its cross-section is the same in both cases. It will be seen, there-
fore, that estimating its strength by the number of square inches in its cross-section is erroneous.

There are a number of tunnels and adit-levels which are 6ft. wide in the clear, timbered with
caps of red-pine (rimu) 9in. and lOin. in diameter, which have stood for more than ten years, and,
if the strength of these be compared with the sludge-channel caps, the latter will bear a favourable
comparison. Taking therelations of the squares of theirrespective lengths as their strength is to
each other, they are as 36 is to 100, or, the sludge-channel caps would have to be 2-77 times the
strength of the 6ft. caps; taking the channel caps to be of black-birch, and using the coefficients
arrived at by'the experiments of Mr. Balfour, their relative strengths are as follows:—„, , 8x12x12x12x202-5 nna 00 ..,Channel-caps = ic\~ = 279,9361b.

6ft. caps of rimu lOin. in diameter,allowing lin. for sap-wood = 9^!9J*JL*ii2^x#=90,8501b.

The strengths of these, therefore, areas 90,850 is to 279,936, or, thechannel caps are 3'oB times
the strength of the 6ft. caps, whereas according to the squares of their respective lengths they only
required to be 2-77 times. If the 6ft. caps were to be taken as being of the same, description of
timber as the channel caps, then the relative strength would be as 131,220 is to. 279,936, or, the
channel cap^ would be 2-13 times the strength of the other, in place of 277, but the caps in
ordinary miners' tunnels might beof any other description of timber, such askainai, totara, and even
in some instances white-pine, and in that case the channel caps would have more than their
proportionatestrength.

Tunnels, same as previous Table.
Span

of
Caps.

Diameter
of

Caps.

Diameter
of Caps

with
Sap-wood
deducted.

Class of Timber. Load. Ultimate
Strength.

Factor
of

Safety.

Ft. in. In. In. Tons. Tons.
Jew Zealandwater-race tunnels

where 6ft. wide
few Zealand archway tunnels ...
/lining-drivesat Eoss...

6 0
5 0
7 8
7 8

9
8

10
10

8
7
9
9

Eimu 5-70
3-96

12-41
12-40

28-49
22-90
31-74
24-00Kahikatea

5-0t
5-7i
1-9;a it • • •Sludge-channel as proposed by

Mr. Gow ...
/lining-chambers at Eoss

9 0
10 0
10 0

9
15
15

9
14
14

Eimu 17-1
10-55
10-55

17-00
91-60
69-25

0-9'
8-61
6-6tKahikateatt tr

Sludge-channel with sets 4ft.
apart from centre to centre ...

Sludge-channel where double-tim-
bered

10 0 12 x 12 12 x 12 Black-birch 21-11 124-97 5-9:

10 0 12 x 12 12 x 12 n 10-56 124-97 11-8'
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To take such a case as that stated by Mr. Wylde, of ordinary miners' tunnels, having 4ft. caps

Bin Sdtn^tei and compare the strength of these with that of the channel caps the shorter caps

ulfbr ngrioFportion to their length than the other,>t not to the extent which

is'to 279,936, or, the channel caps would be 4-3G tunes the strength of the others, m

place of 6£ times.
Tn evidence eiven by Mr. Wylde at an inquiry in July, 1880, and which was handed in by

him at the recent LquK he states, « In the event of a subsidence taking place each set would
We to teaa oalSted weight of 334 tons. From the fact that some of the props have crushed

mmm^mmmis in itself sufficient to show the fallacies adduced by him.

constructed m alluvial orires, i , * any one connected with its

studied this subject sufficiently.
The following table shows the amount received from channel-fees and goH-dußt obtained from

year ending the 31st March last:—

mfcia shows that the channel-fees previous to the construction of the new deviation of channel■ +VX AfiT qfad and the value of channel-fees paid towards the construction of new
TTHon Sl9 li 5d to "iking the total fees for the year £687 2s. 8d ; and the value of gold-
dev at on, £519 i6B-™-'™™T'^ to £541 15s. 6d., which added to the channel-fees amounts

supplies on hand at that time will be reduced to a minimum.

1 + i, ,A. notnnl loss to the revenue by the Government maintaining the sludge-
channelt is nJeZJt StScc^tne quantify of water supphed to the different parties

who are using it, which the following table will show ;—

Channel-fees
paid towards

the Construction
of New

Deviation.

Value of Gold-
dust obtained

from
the Channel.

Cash received
lor

Channel-fees.
Expenditure.

Outstanding
Moneys dueat

End ot
each Month.

Number of
Men using

the
Channel.Channel-fees.Month.

£ s. d.
27 3 6-
29 12 0
33 7 0
13 11 0
16 8 6
91 14 0
75 8 6
62 2 0

£ s. d.
93 8 6
58 1G 3

£ s. d.
390 4 9
356 2 5
203 18 1
360 17 2
213 3 5
192 1 1
236 10 1
212 6 5
189 14 0

£ s. d.
1889. £ S. d. £ s. a.

64 1 8
68 19 8

80
80
80
80
79
79
79
78
78

ipril ..
May ..
Tune ..
July ..
August
September
October
November
December

5G 7 5
116 17 2
107 13 6
94 0 10
35 8 10

21 15 5
12 12 6

9 5 9
13 0 11

013 4
18 4

1890.
2 0 0

75 17 0
31 8 8

47 2 0
145 12 0

302 12 7
342 17 0
213 8 11

78
78
7G

January
February
March

174 11 5 3,213 15 11 79
519 13 5 167 9 5 541 15 C
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It willbe seen from this statement that the value of the sales of water to the different parties
using the channel amounted to £2,003 10s. 10d., the channel-fees to £6873s. Bd., and the value of
gold-dust to £541 15s. 6d., making a total of £3,232 10s.; while the expenditure alone on the
maintenance of the channel was £3,213 15s. lid. This leaves only £18 14s. Id. for the value of the
water sold from the Kumara Water-race last year to those parties who are using the channel,
while those who have private tail-races have had to pay the full value for the water; and it is only
from those parties that any profits on the working of the water-race have accrued. This shows that
it is unjust for the Government to continue the maintenance of the channel in order to assist
seventy-nine men who are employed in claimsworked from the channel, whileninety-six men have
paid the full value for the water and maintained their own tail-races.

The following statement will show the results of working for the last seven years:—

It will be seen from the foregoing statement that the loss on working this channel has
amounted in seven years to £23,030 125., which is more than its original cost of construction : if
the original cost of construction—namely, £17,200 12s. 6d., and also the amount allowed for
construction of the new deviation—namely, £3,200—be added to the loss on working, it makes a
total loss of £48,431 4s. 6d.; for not one penny of this will ever be recouped. The only collateral
advantages that can possibly be gained arise from the duty on goods and gold-duty paid by those
who are working claims by means of the channel; and, taking the average number of men em-
employed in those claims last year, which was seventy-nine, and assuming that each of those
supported four individuals, the population that this channel is the means of supporting is 395 ;
and the Customs and other revenue derived from these individuals would never compensate the
colony for the outlay of maintaining this work.

Waimea-Kumaea Wateb-bace and Sludge-channel.

Having now given each branch of this work in detail, it is necessary to take it as a whole, since
it is only one work, and to show the results of working for the year.

The following table shows the value of the sales of water, the cash received, the value of gold-
dust obtained from the channel, the expenditure on maintenance, the outstanding moneys at the
end of each month, and the approximate quantity and value of gold obtained, for the year ending
the 31st March, 1890 ;—

4)

Month. Salesof
Water.

Gold-dust
Channel- obtained

fees. from the
Channel.

So
•2 3"h

SJij
IP"

So

m 3 qjIII
Pis

goo
aS-c

Value of
Gold. Expenditure.

1889. £ s. d.1
192 10 0;
209 10 8

£ s. d.
64 1 8
68 19 8

£ s. d.
3 11 1
8 17 0
0 8 4 j
1 4 3 !
3 12 5
0 17 7
6 5 0
5 10 8
1 14 2

£ s. a.
3 11 3
2 35 7

Oz.
332
184

9
70

218
338
392
3G8
124

£ s. d.
1,261 12 0

699 4 0
34 4 0

266 0 0
828 8 0

1,284 8 0
1,489 12 0
1,398 8 0

471 4 0

£ s. d
390 4 9
356 2 5
203 18 1
360 17 2
213 3 5
192 1 1
236 10 1
212 6 5
189 14 0

April ..
May ..
June ..
July ..
August
September
October
November
December

61 16 8
200 9 7
335 1 8
310 11 8
275 8 0
97 13 4

21 15 5
69 0 11

110 17 2
107 13 6
94 0 10
35 8 10

£ s. a. so :
27 3 6 80 |
29 12 0 80
33 7 0 80 '13 11 0 79 I
16 8 0 79
91 14 0 79
75 8 6 78
62 2 0 78

0 16 1
3 3 6
3 8 2
3 18 4
4 2 9
1 10 3

1890.
January
February
March ..

6 0 0
211 18 3:
102 11 6

2 0 0|
75 17 0:
31 8 8!

78
47 2 0 78

|145 12 0 76
j ;
541 15 6 79
i

0 2 0
4 5 10
8 13 7

3 10 3
1 14 3

9
378
222

34 4 0
1,417 8 0

843 12 0

302 12 7
342 17 0
213 8 11

Total 2,003 10 10!
; |

687 3 8 41 1 11 2 0 11 2,639 ,10,028 4 0 3,213 15 11

Year ended 31st March.
Value of Channel-

fees and Gold-
dust obtained from

the Channel.

Expenditureon
Maintenance.

Loss on Working
the Channel.

.883-84

.884-85

.885-86

.886-87

.887-88

.888-89

.889-90

£ s. a.
2,128 18 3
2,163 16 4
2,219 18 7
2,262 2 8
1,800 0 1
1,665 18 0
1,228 18 2

£ s. d.
6,405 10 8
6,161 14 7
6,215 13 0
5,957 11 5
4,260 12 4
4,285 6 2
3,213 15 11

£ s. d.
4,276 12 5
3,997 18 3
3,995 14 5
3,695 8 9
2,460 12 3
2,619 8 2
1,984 17 9

Total 13,469 12 1 36,500 4 1 23,030 12 0
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This shows that the value of the sales of water and gold-dust was £5,499 195., and the value
of water given towards the construction,of deviations and tail-races,£2,715 Is. 3d. ; making the total
value £8,215 Os. 3d., as against £9,798 lis. 6d., which shows a falling-off last year to the extent of
£1,583 lis. 3d. The cost of maintenancefor the yearwas £5,433 17s.4d., as against £6,169 10s.4d.
for the former year; thus showing a decrease in the expenditure last year of £735 13s. The profits
of last year would amount to £2,781 2s. lid. if the value of the water given towards the construc-
tion of deviations and tail-races were taken into account, but if this value were deducted, there is
only left a profit of £66 Is. Bd.; but, seeing that the value given awayrepresents a certain amount
of money, the larger amounthas to be taken to give a clear idea of the value of the work.

The outstanding moneys at the end of the previous year amounted to £128 15s. 4d., and at the
end of last year they amounted to £141 10s. Bd. The average number of men employed in claims
which areworked with water from this supply last year was 266, or one man less than for the year
previous. The approximate quantity of gold obtained from theclaims worked with waterfrom these
races was 10,1460z., representing a value of £38,554 16s. If the value of the water used be de-
ducted from this amount the totalearnings of the minersemployed are shown to be £30,339 15s. 9d.,
which is equal to about £113 18s. lid. a man per annum, or about £2 4s. per week, as against
£2 15s. 4cl. for the former year. Taking the total cost of the construction of the works, which
was £173, and theprofit on the working last year, it is equal to about If per cent.

In concluding my remarks on the differentwater-racesandsludge-channels which are in connec-
tion with this work, it is only fair to the manager to state that he has displayed considerableability
and energy in effecting the repairs and in combating with the differentobstacles he had to encounter
in connection with the sludge-channel, and in carrying on the work in the different deviations.

Nelson Greek Water-back.
The maintenance of this water-race is becoming so expensive in keeping up the bridges and

flumes that it is now impossible to do this from the revenue arising from sales of water. The
principal bridges are now in such a decayedconditionthatsome of them may collapse any day. To
renew thesebridges would entail an expenditure of about £25,000, and the present prospects of the
future sales of water do not warrant any such outlay. Most of the known auriferous drift-terraces
are washed away, and, unless water wererequired to work the flat, beds of the gullies, and also the
bed of Nelson Creek on the hydraulic elevating principle, there is no prospect of being able to sell
sufficient water to cover the cost of maintenance.

The length of bridges and flumes on the main race is 1 mile 17 chains, and a large number of
thebridges have long spans, varying from 40ft. to 150ft. These bridges have been erected for over
fourteen years, and, although some of them are strengthened andrepaired, and may be expected to
be good for another two years, they are so much decayed that they may collapse any day, and if
such an accident were to take place it would be much cheaper to substitute iron piping as siphons
across thegorges and gullies. There are likewise seven flumes andbridges on thebranch race, of an
aggregate length of 9 chains 10 links. One of these bridges has been down for two years, so that no
water can be supplied from the branch race. If there were sufficient ground proved payable for
workingnear the lower end of the race—such as the valley and bed of Nelson Creek—to justify the
race being put in good repair, the whole of the water should be brought down the branch race, and
conveyed across the valley of Gow's Creekby awrought-iron siphonto join the mainrace at 10 miles
6 chains. This would cut off that portion of the main race from the 6-mile peg to 10 mile 6 chains,
and shorten the distance 1 mile 68 chains; it would also cut off 32 chains of the worst bridges and
flumes on the race. The cost of substituting siphons for all the remaining bridges, including the
branch race and siphon across the valley of Gow's Creek, would be about £13,000.

This workup to the present time has cost in round numbers £90,723, and during the twelve
years that water has been soli, to the miners the sales of water have amounted to £16,766 15s. 7'd.,
and theexpenditure on maintenancefor the same period to £14,183 os. 7d., thus leaving a balance
of profit On the workings of £2,583 15s. The approximate quantity and value of gold extracted by
means of this water-race is 31,7330z., of a value of £121,143. The amount of revenue in the shape
of gold duty that the water has beeu the means of getting is £3,173 65.; adding this to the net pro-
fits on working, it amounts to £5,757 Is, ; while the approximate total value of the gold obtained is.

Month.

Value of Sa]es of+!__7wi_ l«_. Wat.r.'chan- Cashreceived
Oo.t_fDe.ia IleWees. and SovSales ofSon ana Con Vftlueof Gold Water and1. ,_._.. ... obtained Channel-fees.Struction Of f nhqnnel

Tail-races. tlom nanneJ-

! Outstanding Number A™at_ 1'

Expeiiaitui-e.j^S^t'f M-°f. m. Quantity Value of Gold.
Month. ployed. g™^
I ;

1889;
April
May
June
July
August
September
October
November
December

1890.
January-
February
March

_ s. d.
••

£ s. a.
589 9 9• 739 10 11

I 393 0 3
j 525 10 11• 482 5 9

440 2 4
524 18 8
4G8 13 8
245 8 4

£ s. a.
939 1 6
4.96 7 6
4.06 17 4
465 18 4
651 10 3
341 10 10
402 12 10
409 19 8
292 18 0

_ s. d.
566 9 3
498 7 7
392 12 11
513 5 8
366 9 11
338 5 0
361 19 7
400 2 11
400 7 5

_ s. d.
95 12 11

124 18 10
117 9 11
100 17 3
122 5 0
11.4 16 8
133 10 8
133 19 1
117 8 8

257
272
269
266
279
265
274
271
275

Oz,
910

1,002
601
796

1,073
1,011
1,132
1,116

601

_ s. d.
3,458 0 0
3,807 12 0
2,283 16 0
3,024 16 0
4,077 8 0
3,841 16 0
4,301 12 0
4,240 16 0
2,283 16 0

263 6 4
388 3 8
439 8 5

239 2 2
366 4 0
202 7 10

641 9 3
507 0 2
447 7 8

141 11 6
133 18 10
141 10 8

247
258
253

406
968
530

1,542 16 0
3,678 8 0
2,014 0 0

Totals 2,715 1 3 5,499 19 0 5,214 10 3 5,433 17 4 266* j 10,146 38,554 16 0
lI

*Average.
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only £30,656 more than the cost of the construction of the work. It is possible that the bridges
may bekept up another year,or even two, by incurring a heavy expenditure on maintenance, but
it is evident that before long either the wooden structures will have to berenewed or siphons sub-
stituted in lieu thereof, or else the whole must be allowed to collapse. It is therefore a question
which "requires mature consideration, and also minute examination of the locality as to whether
there is sufficient auriferous ground left that is likely to prove payable for working to justify the
large outlay. The dam and headworks are permanent structures, and the reservoir, which is Lake
Hochstetter, is capable of supplying a hundred sluice-heads of water continually for at least four
months without any supply coming into the reservoir.

The following table shows the results of the working of the water-race during last year:—■

This table shows thereceipts from sales of water to be £529 18s. 4d., whereas the receipts for
the previous year were £427 lis. Bd. ; this shows an increase of £102 6s. Bd., but in reality there
is no increase, 'the difference in the receipts of the two years being due to a break in the water-race
during the first year, which necessitated a new deviation being constructed, so that the year's
receipts were only for ten months' sales of water. The expenditureon maintenance last year was
£917 10s. 4d., as against £994 15s. 3d. for the yearprevious. This is very satisfactory, inasmuch
as the wooden structures on the race are gradually becoming mqje decayed every year, and
necessitate more repairs; nevertheless, there is a decrease in the expenditure last year of
£77 4s. lid., but it still leaves a loss on working for the year of £387 12s.

The value of free water givento open out claims last year was £128 155., as against £172 19s. 2d.
for the previous year. The average number of men at work in claims supplied with water from
this race is twenty-seven, and the approximate amount of gold obtained by them was 8400z.,
representing a value of £3,235 19s. After deducting the value of water sold from the total value
of the gold, the average earnings of the miners would be about £1 18s. 6d. a man per week, as
against £2 os. sd. for the previous year, thus showing the ground is every year getting less
remunerative for working.

Argyle Water-race.
The revenue derivedfrom sales of water from this water-race last year was not sufficient to

cover the cost of maintenance, owing to the very dry season, which caused a scarcity in the supply
of water. There are no permanent streams coming into the reservoir—the supply has to entirely
depend on catch-water; therefore in a dry season such as was experienced last summer the supply
soon becomes exhausted. There are only two sources from which a permanent supply could be
obtained—namely, from the Nile Eiver and from the Four-mile Creek.

A survey was made some twelve or fourteen years ago by the Public Works Department of a
water-race from the Pour-mile Creek, which is about 6 miles 26 chains in length, and at that time
theestimated cost of construction and of raising the Argyle Dam was £13,400; but since then the
dam has been raised, so that the cost of the water-racemight be set down at from £8,000 to £9,000.
The sales of water are, however, so lowthat there is no encouragementto make further expenditure
on this work at the present time. The ground the race commands in the vicinity of Candlelight
Plat is getting worked out, and, indeed, so is most of the ground along the race until it crosses
Ballarat Creek. There is a considerable area yet to be worked about Sardine Terrace and the
Back Lead, and also on theflat between this and Charleston ; but it is questionable if the whole of
this could be made payable for working even by the most improved methods. There is no doubt
but that the beds of some of the gullies and creeks will pay for workingon the hydraulic elevating
system. One party, Weir Brothers, have been working a claim in the bed of Ballarat Creek by
elevating the material, and this is said to be paying very well. A great deal of the auriferous
ground in this locality is of hard cemented sand, which cannot with the head of water available be
broken up sufficiently to liberate the particles of gold it contains. Solutions containing iron have
cemented the sand to such an extent that it comes out in large blocks of ferruginous brown soft
sandstone. Three parties of miners have erected crushing-batteries of four heads of stamps each to
work this cement, and it is said that their ventures are likely to be remunerative.

The liiain water-race is in good order, but the siphon across Ballarat Creek continues to give
a good deal of trouble by bursting occasionally. The construction of this portion was done under
the superintendence of the County Council, and the result is that the pipes comprising the siphon,
although of the thickness specified, were very badly constructed, and the material was not of the

Month. Sales of Water. Expenditure.
Number of

Men
employed.

Approximate
Amount of Gokl

obtainea.
Value of Gold.

April
May
June
July
August ..
September
October ..
November •
December

1889. _ s. a.
39 12 6
44 5 0
73 11 8
70 17 6
24 0 0
15 5 0
63 10 0
34 3 4
24 3 4

£ s. d.
71 12 0
77 19 0
71 18 0
77 18 0
77 17 0 •73 15 0
77 14 0
79 2 3
75 8 0

29
30
31
31
27
19
25
20
23

Oz.
75
84
98
92
49
13

' 66
51
57

£ s. d.
286 17 6
321 6 0
374 17 0
351 18 0
187 8 6
49 14 6

252 9 0
195 1 6
218 0 6

1890.
31 8 4
60 18 4
48 3 4

90 10 1
68 17 0
75 0 0

26
32
31

70
97
94

267 15 0
371 0 6
359 11 0

January..
February
March ..

Totals) 324* 846 3,235 19 0529 18 4 917 10 4

* The averaj;o number of menemployed being27.
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best description. There is a good deal of fluming and boxing on the supply-races which has
recently been partially renewed, so that they are now in a very fair state of repair.

The following table will show the value of the sales of water, the expenditure on maintenance,
the number of men employed in claims worked with water from this supply, and the approximate
quantity and value of gold obtained, for the year ending the 31st March, 1890 :—

It will be seen from the foregoing statement that the value of the sales of water for last year
was £326 10s. 10d., as against £497 ss. 2d. for the former year, which shows a falling-off in the
sales of £170 14s. 4d.: this is no doubt attributable in a great measureto the very dry season and
the scarcity of water. The expenditure on maintenancefor the past year has been £423 Bs. Id., as
against £396 19s. lOd. for the year previous ; thus showing an increase in the expenditure last year
of £26 Bs. 3d., while the direct loss on the working amounts to £160 14s. 4d. The average number
of men employed in claims worked with water from this race for the ten months that waterwas
available was eighteen, and the approximatequantity of gold obtained by them was 4210z., repre-
senting a value of £1,619 12s. Deducting from this amount the value of the sales of water, the
average earnings of the men employed will be about £71 16s. 9d. each man for the ten months they
were at work, or about £1 13s. Id. per week, which is 3s. 3d. per week less than the previous year.

Mikonui Wateb-eace.
The constructed portion of the Mikonui Water-race is still leased to the Mont dOr Company

at an annual rental of £50 per annum. The cost of construction up to the present timeis £25,644
9s. 6d., and to complete this supply would require an additional £60,000; but at present the
prospect of sales of water in this district does not warrant any further expenditure being made.

Mount Ida Wateb-bace.
The extraordinarily dry season last year has added considerably to the loss in working this

water-race. There is always a certain period in midwinter when the miners cannot work for frost;
and when the summer is dry and there is not sufficient waterto work theclaims on thefield it does not
give the miners an opportunity of making wages. The Trust which manages this water-race state
explicitly that it is impossible to make it pay unless there is a larger supply of water, and they are
urging on the Government the necessity of constructing the Eweburn Beservoir, as this work was
alwaysincluded as portion of the construction. The known auriferous ground that the race com-
mands in the immediate vicinity of Naseby is getting well worked out. The ground that the Trust
looks forward to being worked is in the vicinity of Spec Gully, and between this gully and the
Kyeburn Diggings; but even this does not hold out much prospect that the construction of the
reservoir would be a remunerative work.

The following is a statement showing the results of working this water-race for the year ending
the 31st December last:—

Month. Sales of Water. Expenditure.
Number of

Men
employed.

Approximate
Amount of Gold

obtained.
Value of Gold.

\.pril
May
Fune
fuly
Vugust ..
September
Dctober..
November
December

1889. £ s. a.
35 8 8
29 3 1
30 19 8
24 0 10
15 12 3
42 14 11
73 3 3
20 17 0
Nil

£ s. d.
29 18 0
32 8 0
32 2 0
G7 G 7
31 1 0
28 15 0
34 0 11
38 11 1
34 8 0

15
17
16
20
11
23
22
15

Nil

Oz.
35
30
32
31
16

100
80
35

Nil

£ s. a.
134 5 0
115 10 0
123 4 0
119 7 0
61 12 0

385 0 0
308 0 0
134 0 0
Nil

1890.
46 15 8
7 15 6
Nil

31 1 0
32 12 0
31 4 0

22
20

Nil

50
12

Nil

192 10 0
46 4 0
Nil

ianuary
February
Vlarch ..

Totals 181 1,619 12 0326 10 10 423 8 1 421

I Amount
Outstanding; Nui^r o(

Month.

'gSoS- Value of Gold.Months.
H i Cashreceived

Expenditure.

ranuary, 1889
February, „

„

rfay,
une, „
uly, „
August, „
!eptembei> „
)ctober, „
"Tovembor, „,
December, „

)
£ s. d. i £ s. el.
37 10 5 I 116 1 1
29 7 9 i 70 10 3
47 3 8 87 19 8
96 10 2 110 13 0
91 8 6 37 5 0
16 10 G 42 10 0

12 1 10 ' 18 1 6
47 16 4 4 42 7 1

170 5 9 6 11 8
160 i 3 127 18 1
92 1 10 i 130 12 5

£ s. a.
85 13 2

123 3 8
114 5 8
75 1 8
88 10 8
75 8 2
40 13 6
56 8 4

187 14 8
76 17 8
87 4 9
78 9- 9

3 £ us -p"i q

assail+J JO CO Jjj eh O w

■^^ a sing's

oa\a a=« So

oJ!<£-3

° Hi3 go•
■Sl> pIs*

HI! 8..
3 ©"■§ n-_9«w "Srj S d)

Oz.
250
180
110
170
200
100

20
300
300
250
370

a s. a.
937 10 0
675 0 0
412 10 0
637 10 0
750 0 0
375 0 0

75 0 0'
1,125 0 0
1,125 0 0

937 10 0
1,387 10 0

Totals .. 801 1 0 ■ 785 9 9 1,089 2 8 2,250 8,437 10 0P *_f ■ \m* *J l>
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This shows that the sales of water last year amounted to £801 Is., while those for thepreceding
year were £1,099 18s. 3d. ; thus showing a decrease in the sales last year to the extent of
£298 17* 3d. The expenditure last year was £1,089 2s. Bd., while for the previous year it
amounted to £1,687 los. 6d. The actual loss on the working of this water-racelast year amounted
to £28d Is. Bd.

There is always a large sum of moneyin outstanding accounts at the end of each year, and
the,re does not seem to be an effort made to reduce them. . The outstanding accounts at the end of
last year amounted to £1,346 4s. Id., while at the end of the previous year the amount was
£1,315 15s. lid. The average number of men to whom this water-supply is the means of giving
employmentwhen water is available is 130, and the approximate quantity of gold obtainedby them
last year was 2,2500z., representing a value of £8,437 10s. After deducting the value of the sales
of water from the value of the gold obtained the average annualearnings of the miners willbe about
£58 14s. lOd. a man, or about 7s. Bd. per week less than last year. The total cost of the work is
£65,766 3s. Bd.

Summary of Watee-baces.
In considering the collateral advantages in working these water-races, the duty paid on gold

has to be added to the direct profits of working, as these water-races have been the means of this
revenue accruing. In dealing, therefore, with the direct profits, the value of the duty paid on
gold is included, and the results of working are shown on this basis in the following table:—

Statement
showing

the
Profits

and
Losses

on
the
Working
of
the

Water-races
for

Twelve
Years.

The foregoing statement shows that the tojial cost of constructing these works was £844,837
16s. Bd., and also thatduring the twelve years they have been in operation-the total profits on the
working amounts to £58,757 ss. sd. Taking the profits last year on the working, there is only one
of these works which has paid for the expenditure ofkeeping it in repair—namely, the Wainiea-
Kumara, and that work paid about 2$ per cent, on the cost of construction.

Name
of

Water-race.
Value
of

Sale
of

Water, includingValue
of
any

Gold obtained.
Expenditure.

_ _
Profit

or
55.2

Loss.
ag-

on
A\

orking.
3
g

_"oII <

Value
of

Goia obtained.
Dutyreceived

on
Gold obtained.

Total
Profits

or
Losses,

with
Value
of

Gold
Duty added.

Total
Cost

ofConstruction.

.... Waimea-Kumara
Water-race

and
Sludge-channel.

Eleven
years
ending

the
31st

March,
1889

Year
ending

31st
March,

18.0
±-

s.
d.

£

s.
d.

£

s.
a..Oz.

£

s.
d

£

s.

_
s.
a.

£

s.

a.

93,536
5

7

8,215
0

3

63,457
9

7

5,433
17
4

30,078
16

0,405

2,781
2
11!266

32,859
18

11393
184,127 10,146

685,774
19
8

38,554
16
0

■•

Total

'101,751
5
10

68,991
6
11

194,273
724,329
15
3

19,427
6

52,287
4
ll
1

173,647
7

Nelson
Creek.

Eleven
years
ending

the
31st

March,
1889

Year
ending

31st
March,

1890
16,263
17

313,265
10
7

529
18
4

917
10
4

2,998
6

8
56

*387
12
0
27

2,610
14
8
53

566
4

2
17

*96
17
3
18

30,887 846
118,142
15
6

3,235
19
0

Total

16,793
15
7:

14,183
0
11

31,733
121,378
14
6!
3.173
6

5,784
0

8'

90,722
10

Argyle.

Eleven
years
ending

the
31st

March,
1889

Year
ending

31st
March,

1890

7,336 421

4,962
5

2

326
10
10

4,396
1

0

423
8

1

28,029
9

0

1,619
12
0

••

I

29,649
1

0

1,245
0
11

14,701
15

Total

5,288
16
0;

4,819
9

1

469
6
11
3
7

*3,197
1
10
99

*288
1

3130
7,757

775
14

Mount
Ida.

Eleven
years

ending
the
31st

March,
1889

Year
ending

31st
March,

1890
15,915
7

2

801
1

0

i

19,112
9

0

1,089
2

8

27,011 2,250
102,

368
0

0

8,437
10
0

*559
1

1

65,766
3

Total

16,716
8

2

20,201
11
8

3,485
3

1J101
29,261

110,805
10
0|

2,926
2

Grand
Totals

140,550
5

7
108,195
8
7

39,425
3

7
564

263,024
986,163
0

9

26,302
8

58,757
5

5:344,837
16

I

*
Shows
a

loss
on

the
working.
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quartz-mining.

Puhipuhi Distkict.
This field is situate about twenty-two miles from Whangarei, and sixteen miles from Kawa-

kawa, and is about ten miles eastward from the main Whangarei-Kawakawa Eoad at Hikerenui.
The present track to the field leaves the main road near Mr. Easmussen's store, going past Mr.
Garsted's homestead, and following the valley of the Waiotu Creek to Mr. Parsons's homestead;
thence through the Puhipuhi State Forest to near the head of the Tangiapakura Creek, where the
prospectors' claim is situated.

A discovery of auriferous and argentiferous quartz lodes was made in this locality in October,
1888, by two brothers, William and Charles Wilson, aud J. D. Collins, who were engaged at that
time gum-digging. This party got Mr. John Connyngham, a storekeeper at Whangarei, to take
out a prospecting-license, when John Fraser, C. E. Smith, and George Walker joined them to
prospect the lodes which they had found. Up to October last very little was done to test the lodes
beyond scratching thecaps of the reefs and forwarding samples for assay. The first lodes discovered
are situated alongside a small branch of the Tangiapakura Creek, about 12 chains above its
junction with the main creek. The cap of one of these lodes is exposed in the bed of the small
stream—it shows about Bft. in width, and is runningin a north-west and south-east direction. The
quartz is of a bluish-white appearance, with small streaks resembling silver-glance. A small
parcel of 2101b. of stone from the cap of this lode was forwarded to Messrs. Fraser and Sons, of
Auckland, and tested in the ordinary way in their pans, and gave bullion—principally silver—at
the rate of 18s. 6d. per ton of ore. Another sample of 4601b. of stone was taken from what is
termed the Black Eeef, which runs parallel with the other and about 3 chains further to the
northward. This lode is from 2ffc. to 3ft. in thickness, and contains a good deal of the oxides of iron
and manganese mixed amongst the quartz, and presents the appearance of a lodewhere iron-pyrites
has become decomposed. This sample was also tested by Messrs. Fraser and Sons, and gave
bullion—principally gold—at the rate of £1 6s. per ton.

Siuce the discovery of the two first lodes sixotherreefs have been discovered in theprospectors'
ground, and in two of them—the Silver Eeef and Wilson's Eeef—there were fair samples of
pyrargyrite and proustite (ruby silver). Mr. Whitaker, of the Bank of New Zealand, Auckland,
got as high assays from Wilson's Eeef as Boz. of gold and 2540z. of silver to the ton, and Mr.
Burns, of the same bank, made assays from stonefound outside the prospectors' claim, which gave
the following results :—

No. 1 sample—l9dwt. 14gr. gold and Boz. 3dwt. silver per ton.
No. 2 sample—l6dwt. Bgr. gold and 230z. 16dwt. silver per ton.
No. 3 sample—4oz. gold and 530z. silver per ton.
At the time of my last visit to this field the prospectors had sunk a winze on the Silver Eeef to

the depth of Bft. The lode at this depth was about 2ft. 9in. in width, and showed a little ruby
silver disseminatedthrough the stone for the whole width of the lode. An adit was commenced at
the creek-level, and at the time of my visit in January was constructed for 60ft., but about 200ft.
further had to be driven before they expected to cut the lode. When this adit is completed it will
give 100ft. of backs. The construction of this adit was at that time the only legitimate prospecting
work that had been done as regards testing the value of the lodes at areasonable depth below the
surface. Wilson's Eeef is situate alongside the mainbranch of the TangiapakuraCreek. It is about
18in. in thickness, but there has been no work done on it to test its value beyond breaking out a
little of the lode-stuff near the outcrop. Mr. G. Wilson, Inspector of Mines, Thames, inspected this
field in December, aud took what he considered average samples from the different reefs then dis-
covered, and had these samples assayed by Mr. C. Eodes, of the Bank of New Zealand, Paeroa,
with the followingresults :—

A sample from Sir. Connyngham, from lode in most northern portion ofPuhipiihi State Fyrest, contained neither
gold nor silver.

4—C. 3,

d
Desc: ■iption of leefs, &o. Value per Ton of 2,2401b.

1
"S
6

!<5

Name of Beef. Zf *»«*■ Underlie. 1 Kemarks. Gold. Silver. Value.

1 Black Reef
Wilson's Reef

Ft. in.
1 9 N.-S.
1 6 N.-S.

lJtolE.
Slightly
to W.

Brown oxidized quartz
Reef hanging on wall of precipice

Oz. d, g.,Trace j
0 1 15,

,Oz.a. g.
i Trace

7 8 5

£ s. d.
Nil

1 8 10

18
SilverReef 1 in 3 bJ Quartz,veryhard, from two places ..

Hard whitish ore, with bluish streaks
of sulphide, and probably antimonide
of silver

Sample from northern workings,
rubble

Sample from solid stone
Sample from middle workings, face ..
Sample taken from paddock
Sample from southern end of paddock
Selected ore, picked by prospectors ..
Hard whitish quartz, rubbly

Trace 4 11 11 0 18 102"o j N.-S.

2 0 .. * Trace 1 12 6 0 5 03

3
C

14
15
16
13
5

12
4

Mary Reef
Fraser's Reef
Ditto, No. 2
Nickel Reef

2-'e '.'.
2"o '.'.
2 6 i N.-S.
1 4 N.W.
1 0 N.W.
1 0 N.-S.

1 in 2 E.i
1 in 3 E.1
1 in 3 E.i
Slightly!
to W.

1 in 3 W.
1 inl
N.E.

1 in 3 W.I
1 in 3 E.

0 2 0
0 3 0'
Trace

0 1 15
0 1 15
0 1 15,
0 1 15!
Trace
Trace

21 9 4
32 10 2
5 11 1

21 9 13
97 18 9, 8 14 18

8 18 1
2 12 6
0 16 8

3 12 6
5 10 8
0 16 10
3 11 0

15 0 6
1 12 10
1 13 6
0 8 0
0 2 8Very hard agatised laminated quartz

7
10

Snowdrift Reef ..
Blue Reef

2 6 [ N.N.W.
6 0 j WW,

White mullocky soft quartz
Quartz brown and flinty, also white

mixed with blue streaks

Trace
Nil '

0 16 8
Nil

0 2 8
Nil

11
9

Barton Reef
Connyngham Reef

I 1 0 N.N.W.
■10 N.-S. South-west corner of ground, hard

white quartz
Brown oxidized quartz

Trace j
Trace

! 4 18 0
1 15 22

0 7 0
0 5 6

9a Easterbrook Reef 5 0 N.N.W. Slightly
to E.

Vertical
1 in 3 E.i

Trace 0 9 19 0 1 6

8
8a

Christie Reef
Ditto, No. 2

1 0 jE.-W.; 3 0 [N.W,
Has hard bluish slate walls .. Nil

Trace
Nil

0 6 12
Nil

0 10
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These sample assays, with the exception of one which was made from stone selected by the
prospectors, do not appear to show that the lodes are payable for working, but they prove that
auriferous and argentiferous lodes exist,and, moreover, hold out inducementfor further prospecting.
On myrecent visit to this field in January last the prospects of theplace had considerably improved.
A number of new lodes had been discovered, some of these showing ruby silver, which was not
found on my former visit. The whole of the assays, however, show that there is vevy little gold
in the lodes, and that silver will be the main product to be looked for. The following assays
were made at the Colonial Laboratory from samples of ore selected by me promiscuously out of
different reefs—namely :—

No. 1 sample, Kaimanaku Creek—Stibnite found, but no silver.
No. 2 sample, Mary's Reef—Traces of bullion.
No. 3 sample, Blue Eeef—Bullion, soz. Odwt. 20gr.
No. 4 sample, Wilson's Eeef—Bullion, 107oz. 18dwt.
No. 5 sample, .Silver Eeef—Bullion, 102oz. 19dwt. 7gr.
Samples of the same stone' were handed by me to Mr. Park, of the School of Mines, Thames,

who assayed them and got somewhat similar results. According to some of the assays made from
stone forwarded by the prospectors and others from the field, very high results have been obtained;
but it is well known that it is very seldom that a stone is selected from new discoveries for assay
unless it has the appearance of containing metallic substance, and the piece operated on is so small
that unless great care is taken in selecting average samples for assay it gives very little criterion as
to the value of the lode. Where assays have to be made to ascertain the value of the ore, a hundred
or more samples are taken and all mixed up together. They are then divided and redivided
until the quantity left is only sufficient for assay purposes. But, even when an average assay has
been made, although it will give the assay-value per ton, the question of getting a fair percentage
of the value of such assay when the ore is treated in bulk is a matter which remains yet to be
decided.

These auriferous and argentiferous lodes have been discovered within the boundary of a State
forest where it is estimated that there is 129,000,000ft. of valuablekauri timber standing, and where
regulations have been madefor gum-diggingbeing carried on within its boundaries whichprohibit any
person being in the forest during the six summer months, so as to guard against the forest being set
on fire. These regulations caused heartburnings amongst those who were prospecting for gold and
silver, as it prohibited them from working during the best season of the year. After repeated
applications for mining leases, and urgent protestations of thepeople of the district against the
closing of the forest during the summer months, the Government proclaimed the district a goldfield
on the 6th March last.

It is yet premature to say whether the field will become a payable one for working or not.
There area large number of quartz lodes in the Puhipuhi Forest, and between it and Cape Brett, but
there is not sufficient work done to prove whether any of these lodes will be payablefor working.
The distance of the field from any place where reduction-plants are erected retards its rapid
development, and will lead to reduction-works being erected near the vicinity of the mining
operations. When once this is done the question of the permanency of the field will soon be
decided.

One of the most important questions in connection with this field is the erection of a suitable
plant for theproper treatment of the ore. If the ore were in the form of chloride it would be easily
dealt with, but when the silver occurs in sulphides a chloridizing process willhave to be adopted.
A somewhat similar character of ore is found in the Owhyhee District, Idaho, on thePacific Slope.
The process adoptedthere for the treatment of the ore is what is known as the Washoe process ; but
if the orecontains a very large percentage of sulphides it would have to be crushed dry and roasted
with a little salt, to chloridize the metal, before putting it in the pans, as it is almost impossible to
get the sulphide of silver to settle in tanks such as are used in the Washoe process, the sulphur
being so light a metal and having so great an affinity for other metals that it is carried awayby the
water. It may, however, be of some benefit to the proprietors of mines in the Puhipuhi district to
briefly describe the Washoe process.

Washoe Pkocess.
This process is somewhatsimilarto that wThich was used by Mr. Eailey at Karangahake. The

oreas it cornea from the mine is first put through rock-breakers with the jaws set very close, so as
to break up the ore as fine as possible. From the rock-breaker the ore is fed into a stamp-
battery having screens from thirty- to forty-mesh, according to the character of the ore. No
more water is used in the stamp-mortar than is actually necessary to keep the'screens clear. As
the pulverised ore comes from the mortar it falls into a launder, which conveys it to a series of
settling-tanks, with the water flowing through them, and on the first one becoming full of crushed
pulp it is shut off and emptied. These tanks or vats are placed in front of the stamp-battery, and
are so arranged that the waste water has to pass through the whole series before getting away.
Each tank, as it is filled, becomes the final one of the series, and as soon as emptied receives all
the muddy andpartly-clarifiedwater afterpassing through the other vats.

From these vats thepulp isremoved, and taken to the grinding and amalgamating pans. These
pans are of different designs, according to the ideas of the millmen who use them, but the principal
pans used are the Wheeler, the Wheeler and Randall's, the Varney, Hepburn and Peterson's,
McCon's, Jlorn's, and Fountain's combination pan. The quantity of ore with which the pans are
charged depends on their size,and variesfrom 6001b. to 5,0001b., but the ordinarycharge in the pans
most generally in use is from 1,5001b. to 2,5001b. In charging the pans the muller is raised a little
from the bottom, so as to revolve freely at first. Water is supplied by a hose-pipe, and at thesame
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time sand is throwninto the pan with a shovel. Steam is either admitted into the steam.chamber
below thejpanS or directly into the pulp ; some pans are covered to assist in retaining the heat.
When properly managed the temperature may be kept up to 200° Fahrenheit. The exhaust
steam from an engine should never be admitted directly into the pulp, on account of it being-
charged "to some extent with oil, which is highly injurious to amalgamation. The muller is
gradually lowered after the commencement of the grinding operation, and is allowed to make
from sixty to seventy revolutions per minute, and the grinding operation is continued for about two
hours, after which the muller is raised and quicksilver is added. The quantity of quicksilver
used for a charge of 1,5001b. of ore varies, according to the ideas of different millmen, from 2001b.
to 2501b. When the quicksilver has been added the muller is again set in motion, and kept
revolving for about two hours. It may be well to add that in about half an hour after charging
the pans a quantity of salt and sulphate of copper is added—about 101b. of the former and 21b. of
the latter, but this varies accordingto the character of the ore.

The muller is kept revolving for two hours after the quicksilver is added, after which the pulp is
drawn off into a settler, andplenty of clean water is used to rinse out the pans previous to adding
another charge. Generally two of these pans are discharged into one settler. When the charge
is drawn off it should not fill the settler, but there should be plenty of room to allow a spray of
clean water to fall into the settler like a shower of rain. The arms of the settler are kept revolv-
ing slowly for about four hours, and the water is gradually drained off the settler from the upper
discharge, until at last the quicksilver and amalgam are drained off', and the residue in the
settler is drained into an agitator having a constant stream of waterflowing into it.

The diluted pulp from the agitators is sometimessiphoned off into concentrators, and after the
pulp and slimes leave the concentrator the tailings are run over a great length of blanket-sluices
from 200ft. to 300ft. long. These blanket-sluices are washed about once a week, but only very
little is saved on them.

There are, however, silver-ores found in Puhipuhi that are too rebellious to work by the
Washoe: these will require to be roasted to drive awaythe sulphur, antimony, arsenic, and other
volatile products. The dry process was first practised in Washoe on rich ores, when they were
crushed dry androasted with a little salt in reverberatory furnaces, and afterwards treated by the
Freiberg barrel-amalgamation.

In roasting these ores they are at first subjected to a very dull heat, when the sulphur takes
fire, and goes off in sulphurous acid or oxidized sulphur during thefirst stage of roasting. Some of
the oxidized sulphur will combine with other metals, which, under the influence of heat and air,
have been converted into oxides, to form metal sulphates. The silver is also converted into a
sulphate. Antimony and arsenic are oxidized,and pass into theflue orup the chimney; but certain
proportions may combine with othermetallic oxides and form antimoniatesand arsenates. In the
first stage of roasting, the oxygen in the air plays an important part. Dead roasting is scarcely
necessary with silver-ores. In the next stage"the ore is mixed with a certain proportion of salt
and subjected to a greater heat, when theremaining sulphur in the sulphates combines with the salt,
and chlorine is liberated, and the silver-sulphates willbe converted into silver-chlorides,and will be
in the best condition for amalgamation.

Coeomandel District.
The yield of goldfrom this district last year is not so large as for the former one; nevertheless

mining ventures on the wholepresenta morehealthy aspect than they have presentedforsome years.
This is in a great measure due to the introduction of English capital, which has been expended on
mineswith the view of working them on acommercial basis. This is a district which is remarkable
for rich auriferous veins, leaders, and lodes ;at the same time itmay be termed very patchy. A rich
block of stone maybe found, and very rich specimens obtained, but it is very seldom that the run
of gold continues for any great distance. A block of good stone, and rich veins and leaders, maybe
found almost in any place; but there is nothing regular—it may cut out any day. Still, it is man}'
times found again as suddenly as it cut out. It is afield that is likely to afford profitable employ-
ment to individual miners in the high ranges for many years to come—at least, for the present
generation.

Tokateaßange.—This range has been workedon since 1862, andexceedingly rich patches of gold-
bearing stone have from time to time been found. Claims have been repeatedly given up as worked
out, and other parties have again taken them up and done remarkably well. The same thing takes
place yet. Men may work for a few months and get nothing, and leave the ground, and another
party "take it up and get wellpaid for their labour. The whole of this rangeis anetworkof stringers
and leadersrunning in every direction,and, although therange is completely burrowed with adits and
drives, it still continues to give goodresultsforworking. The minersarenow quite accustomedto this
system of following the small thread-like veins of quartz, which occasionally widenout to two and
three inches thick, and generally where this takes place rich stone is found. There is no otherplace
in the colony where quartz-mining can be carriedon with more success by individual miners than
on the Tokatea Eange. They have not a large output, and do not require expensivecrushing-
plant. If they get three or four tons of quartz during the year, it pays them for their labour. If the
quartz does not yield lOoz. of gold per ton it is considered poor stone. It is a question well worth
consideringwhether thisrange wouldnot pay for quarrying it in aface and transmitting the material
by tramways to the flat, an3putting it through a crushi>ig-plant erected on the.most approved
principle. At present there is not a plant on the field that extracts anything like a fair percentage
of the gold". Indeed, except in the case of veryrich specimen-stone, it is questionable if 60 per cent,
of the gold is obtained.

The following statement will show the quantity of quartz crushed from some of the claimson
the range during the past year, and the yield of gold therefrom;—
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This shows the averageyield of gold out of the quartz crushed from those claimsto be equal to a
littleover7oz. 17dwt. perton, or nearly40oz. 16dwt. of goldper man for thenumber employed. There
are several other claims on this range from which noreturns have been obtained, and probably these
did not turn out much gold ; but the above statement is sufficient to show that the range is still
worth working.

West Tokatea Company.—This company holds one of the claims mentioned in the foregoing
statement. It is formedwith English capital, and before going to any expense in erecting ma-
chinery it is their intention to construct several adit-levels and test the ground, especially the main
Tokatea Beef, which runs through their claim. This reef is known to be auriferous, but the quartz
that has hitherto been tested has proved to be of very low grade ; still,there is a great thickness of
stone, and probably the lode will yet be proved payable for working with a large and efficient
crushing-plant on the ground. It is only by carrying on mining in this manner, and prospecting the
ground thoroughly before going to any expense in erecting expensive machinery, that mining ven-
tures are likely to prove remunerative investments.

Kapanga Company.—This company holds a claim comprising 60 acres. It is formed entirely
with English capital, and the mine is worked on purely a commercial basis. No expense has
been spared in putting the mine and plant in thorough working-order, while rigid economy is ob-
served in carrying on their operations. If the venture does not recoup the shareholders for the
capital invested, they will at least have the satisfaction of knowing that their money has not been
unnecessarily expended. At the time of my visit, in December last, 3,000 tons of quartz had been
crushed since this company commenced operations, which yielded 7,2230z. of gold, representing a
value of £21,239; and for the twelvemonthsending the 24th of November last 2,291 tons of quartz
had been crushed, which yielded 5,4220z. of gold, representing a value of £15,959. This shows
that only l,Boloz. of gold was obtained by the company prior to the 24th November, 1888. In
addition to the yield of gold mentioned, 401V>. of specimen-stone was obtained from Scotty's Lode,
which wasvalued by the assayerof the Bank of New Zealand at Auckland at £400. These speci-
mens were sent to the Melbourne Exhibition, and afterwards exhibitedat Paris. Taking the last
general annual balance-sheet of the company, theirreceipts from gold obtained amounted to £12,286,
and their expenditure on mine and plant to £10,630 ; thus leaving aprofit on the workings of £1,656.
Por the twelve months ending the 31st March last they crushed 1,334 tons of quartz, which
yielded 3,1530z. of gold, representing a value of £9,065. This would show that the return has of
late been fallingoff.

The principal workings are on Scotty's Lode, which is about 2ft. in thickness. These have
been carried on from the 225ft., 300ft., 34.0ft., 420ft., and 500ft. levels respectively. The run or
shot of gold on this lode is from 75ft. to 80ft. in length. The main shaft at the time of my visit
was down to a depth of 540ft., and up to the end of March last it was down to a depth of 565ft.,
and they intend to carry on sinking until a depth of 600ft. is reached. There has been an average
number of seventy menemployed in the mine and about the works.

There is not a great deal of water in this mine. The plungers, which are 12in. in diameter in
the upper lifts and 9in. in diameter at the bottom, are sufficient tokeep the waterdown, working with
a 6ft. stroke, and making 3| strokes per minute. The crushing-plant is one of the very old type,
and does not do the same duty that a more modern plant would, nor is it one that is likely to save
a large percentage of the gold. However, this is a subject on which there is still a great deal to
earn. The loss of gold through defective crushing-plants is something almost incredible; but more
attention is now being directed to remedy this evil.

Coromandel Company.—This company is formed principally with English capital, and is under
the same management as theKapanga Company. It holds the same ground that was formerly
held by the Union Beach Company, comprising an area of about thirty-nine acres. At the time
this company purchased the property, about two years ago, there was a shaft down to a depth of
180ft., and three lodes stoped out in places from this level to near the surface. A wi.nze was also
sunk on oneof the lodes for 60ft. below the 180ft. level, and some stoping done ; but the water was
too much for thepump then used to lift.

This companyhave sunk a new shaft on theface of the terrace, about 300ft. distant from the
old shaft, and it is down 100ft. below the 180ft. leyel. The old shaft was sunk on the ocean-beach,
alongside the edge of the water, and the distance to drive levels from this shaft at a greater depth
was so great that it was less expensive to sink a new shaft f besides, the old one was toosmall for
pumping and winding. They have also erected a direct-acting Cornish beam steam-engine, with a

...Nameof Claim. Quartz crushed. Yield of Gold.
Average Number
of Men employed

in Claim.

Tokatea
Queen of the North
Eoyal Oak ...
Bachelor's
Eob Eoy . .
Bismarck
West Tokatea

Lb.

300*

Tons.
233*
20

7
2_
3
2+
4"

Oz.
433
132

1,029
52
25

160
45

16
6

12
2
2
6
2

Total 300 272J- 1,876 46

* Speci: .ens.
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40in. cylinder and 9ft. stroke, to do the pumping. The oldpump formerly used, which was 9in. in
diameter, was taken out and replaced with a 12in. plunger-pump, and the 9in. lift placed in the new
shaft to Ifft the water from the bottom up to the 180ft. level. These pumps, working three strokes
per minute, are now sufficient to drain the mine. Since the new pumping-engine has been erected
the saving in fuel amounts to about 50 tons of coal per month, which means a saving of £600 per
annum.

The two shafts are connected at the 180ft. level, and the water from the new shaft is led along
this level in boxes to the old shaft. A commencement has been made to construct a level at
280ft. in the new shaft. It is expected to cut the Green Harp lode at about 25ft. in an eastward
direction from the shaft, and the Black Eeef at about 80ft. north, and after driving on this reef for
230ft. westward, the level will intersect the Cross Eeef, which is a parallel one to the. Green Harp.
Taking the underlie of the lodes, this level will give about 120ft. of backs. Until these lodes
are cut nothing can be said in regard to the future prospects of this mine. The average number
of men employed has been about thirty.

The company had expended on the mine and plant at the, time of my visit, including the
machinery on the ground, about £19,000, the machinery costing about £10,000.

The management of the Kapanga and Goromandel Companies has been under Mr. Francis
Hodge, who was sent out from England to take charge of these companies' works ; and it maybe
said thathe is the only onewhohas come outdirect from the Home-countrywho has carriedon quartz-
workings in a systematic and successful manner. He has now resigned his charge and is returning
to England, Mr. Argal having been appointed to fill his place.

SouthKapanga Company,—A shaft was sunk down to a depth of about 100ft., and a level put
in from the shaft for a considerable distance, some three years ago ; but at that time the company
was not successful in finding payable stone. Operations were suspended for a long time, but
working has again been resumed. They are driving for Scotty's Lode, which is supposed to come
through their ground, and occasionally get small blocks of auriferous stone ; but so far the workings
have not proved to be remunerative. There are ten menemployed in the mine.

North Kapanga Company. —This company has a claim of 60 acres. They have six men
employed prospecting for the same lode on which theKapanga Company is getting gold ; but so far
have not been successful in finding any stone of a payable character for working.

In the Tiki, Matawai, and Manaia districts there has been very little work done. The most of
those formerlyemployed here have left for the Kuaotuna field. Mr. Vizard, at Castle Bock, is still
working his claim, and last year he got 1001b. of specimen-stone, which yielded lSOoz. of gold.

Lanigan's Claim, Whangapoua.—A new discovery of an auriferous quartz was made last year
on the Kauri Syndicate Company's property, near one of the branches of the Opitonui River, about
four miles up from Whangapoua Harbour. The discovery was made in September last. The pro-
spectors, Messrs. Lanigan and Mclsaac, found quartz cropping out on the surface, and saw a little
gold in the stone. They commenced and opened out a cut or trench on the lode, which is about
3ft. in thickness, andblotches of gold were seen in different parts of the lode. Thirty tons of quartz
was taken out and forwarded to the Thames for treatment, which gave a return of 61oz. 3dwt. of
gold. Since then an adit-level has been constructed, which cut the lode at 60ft. below the surface,
where it is from 6ft. to Bft. in thickness, and gold is seen in the lode. This is likely to prove a
valuable discovery. The whole of the country between Matawai and Kuaotuna is less or more
auriferous, and this claim lies at the back of Castle Eock and on the line or belt of country leading
towardsKuaotuna. There is a good site for a crushing-battery on the side of the Opitonui River,
where water can be got at a sufficient elevation to drive the machinery.

Kuaotuna.
This is an entirely newfield, and one which promises to yield a large quantity of gold. There

are numerous quartz lodes cropping out here and there, and prospecting has been carried on for a
number of years within one mileof where the present workings are situate. On my visit to the
Waitaia district about four years ago there were two men prospecting at the head of the Waitaia
Greek, looking for a reef. The creek-bed had been worked in places and rich specimens had been
found, evidently come from a reef. On ascertaining from these men the place where the gold was
traced to the head of the gully, my impression then was that an auriferous lode wouldbe found in
the range on the opposite side of the creek to that on which they were working, as the gold seemed
to have come from that direction; and apparently a payable auriferous lode has now been found
within about a mile of where these prospectors were at work. Some of the claims promises to
containvery rich stone, but the gold is of a fine character. In some of the lodes it appears in
blotches here and there in the quartz, and in other lodes it is difficult to see a trace of gold without
crushing the stone in a mortar and panning off the crushed material. A large number of claims
have been taken up; but, as there is no crushing-plant erected on the field, very little of the stone
has been tested. The land where the auriferous lodes have been discovered is partially Crown
land, partially Native land—Kuaotuna Blocks Nos. Ib, 2, and 3—and partially freehold land,
belonging to Mr. McPherson, of Mercury Bay.

Try Fluke Claim.—This is one of the richest claims yet discovered. The lode was first dis-
covered cropping out on the surface. An adit-level has been constructed from the side of the'range
facing the Kuaotuna Creek, and has cat the lode, which is about sft. in width, and contains a large
percentage of the oxides of manganese and iron. The quartz is very porous, containing numerous
small disc-like cavities,with thin wafer-like silica walls betweeneach cavity, presenting the appearance
of sinter. . There is very little gold to be seen in the stone ; yet, when it is crushed in a mortar and
panned off in a tin dish, a large prospect of golfl is obtained. On my visit to this mine a piece
of stone in which no gold was visible was pounded up in a mortar, and the pounded material
panned off into a tin dish full of water, when a splendid prospect of very fine floury gold was
obtained. The muddy water, but none of the crushed material, was then emptied into another
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tin dish and mixed with clean water, and allowed to settle for a short time, and the sediment
panned off a second time into a dishful of water, and nearly as much gold was obtained from the
muddy water as that got in the first panning. The same operation was gone through four times,
and still there was a fair prospect of gold left. The panning operation was carefully performed,
and showed conclusively that the gold from this lode cannot be saved by the ordinary wet-crushing
process. The gold is disseminated through the stone in thefinest dust-like particles, and the muddy
water will carry away more than half the gold the stone contains. It resembles the character
of the gold found at Mount Morgan. The same obstacle was found there when crushing the quartz.
According to the assay-value of the Mount Morgan stone, it contained over lOoz. of goldper ton ;
but not more than 2oz. of gold could be got by the ordinary battery process.

The manager of theTry Fluke claim informed me that a sample of the lode-stuff was tested by
the Cassel-Company, atKarangahake, and was shown to contain gold at the rate of 40oz. to the ton ;
but a trial of one small sample is no criterion of the average value of the lode. Thirty tons of lode-
stuff was sent to the Thames for treatment, which yielded 3510z. of gold, being an average
of lloz. 14dwt. per ton ; and there is little doubt that had the slimes and tailings been saved they
contained far more gold than that obtained from the battery-tables. There is on every field a
considerable loss of gold by its being carried away in muddy water, and not lodging amongst the
tailings, and the loss of gold on this field will be very considerable if the ordinaryprocess of wet
crushing is resorted to. It is afield where the chlorination process could be successfully carried on,
or, if the Cassel process can extract as large a percentage of the gold as it did in the ton samples
tested at Karangahake, it would be the most economical method of saving the gold.

The proprietors of this claim have purchased a crushing-battery of ten heads of stamps, which
formerly was erected at the Tiki, and are now erecting it on the side of the Kuaotuna Creek. It
will be driven by steam-power. As soon as this plant is completed the other claims on the field
will be able to get their stone tested, although it is questionable if such aplant will give a very
high result. Still, if the quartz be rich in gold, the claimholdersmay be satisfied with thereturns
without taking the means of ascertaining the amount of gold lost.

Carbine Claim. —This claim adjoins the Try Fluke, and the adit-level,which has cut the lode,
is close to the place where rich stone is being got in the latter claim. About 50ft. has been driven
along the lode, which is about 4ft. in thickness, and 20 tons of stone have been crushed, which
yielded nearly 220z. of gold. This shows that, although they have got the same lode as the
Try Fluke, they have not got the same shot of gold; and possibly the gold in the Try Fluke claim
may not be carried to. any great depth. However, nothing can be said in reference to this until
more work is done.

The Mariposa, John Bull, Eed Mercury, and Great Mercury claims are supposed to be on the
Try Fluke line of reef ; but some of these have more than one lode in which fair prospects of gold
are got. The Great Mercury is known as the prospectors' claim : here a considerable amount of
work has been done, and twelve different lodes and leaders have been found, varying from 6in.
to 10ft. in thickness. Five hundredweight of quartz has been crushed from this claim, which
yielded lldwt.9gr. of gold, which is equal to 2oz. sdwt. 12gr. of, gold to the ton.

Otama Claim.—This claim is on Native land, and lies to the westward of the Great Mercury.
There are two quartz leaders in this claim—one 6in. and the other loin, in width—from which
31 tons of quartz was forwarded to the Thames for treatment; and the result was 181oz. of gold,
or nearly 6oz. of gold to the ton. A considerable amount of work has been done in this claim,
where nine men are employed, and where there is a considerablestack of quartz at the mouth of
the adit lying ready for treatment.

Waitaia Claim.—This is a claim on Mr. McPherson's land, near the place where prospecting
was carried on for several years at the head of the Waitaia Creek, but this is on the opposite side
of the range. There is a quartz lode cropping out here and there in the face of the range, from
which some very fair specdmen-stone has been got ; but at the time of my visit they were pro-
specting on a narrow ridge, in a lode about 18in. in width, the quartz being to a certain extent
mixed with mullock, but on breaking up the stone several large blotches of gold could be seen.
There was not sufficient work done on this claim to prove whether the lode would be payable for
working or not. Some of the owners accompaniedme, and stated that they had found a lode 4ft.
wide further along the range ; but as it was nearly nightfall we had not time to visit these
outcrops.

There are a number of other claims on this field which are referred to in Mr. Wilson's—the
Inspector of Mines—report, and detail of workings given. Suffice it to say that there are numerous
quartz reefs in this district which contain gold ; but, as there is no crushing-plant on the field, very
few of the claims are sufficiently tested. At the same time, the present indications lead one to
suppose that rich patches of auriferous stone willbe found, although possibly many of the present
claims may be after a time abandoned. This is only what might be expected on any new field
where claims are pegged off on supposed lines of reefs without any knowledge whether the lode
continues through the ground or that it contains sufficient gold to pay for working.

A small township is being formed on Native land not far above the mouth of Kuaotuna Creek.
There is a small bay here in which steamers can come and lie in good weather, and where the goods
are landed on the ocean-beach. It is also from this place that the quartz is shipped to the Thames
for treatment.

Mahakikau .
Auriferous-quartz leaders have been found on the range on thewest side of the left branch of the

Mahakirau Eiver, going up the stream. The place, where this discovery was made is twelve miles
from Mercury Bay and five miles up the river, where the track leaves the main Coromandel-
Mercury Bay Eoad. There were at the time of my visit three men employed in prospecting a
leader which was in places not more than 3in, in thickness, but widens out in other places to nearly
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£ft. When the leader was first found about 9cwt. of stone was sent to Goromaudel for treatment,
and yielded 89oz. of gold. Since then quartz has been taken out and stacked, and prospecting
carried on.* Several people have been prospecting in this range, but have so far failed to make any
further discoveries. The country here is thickly timbered and very broken, and it is therefore
difficult t® carry on prospecting ; but, now thatit is known that auriferous quartz has been found,
there islittle doubt but that further discoveries of auriferous lodes will be made in this district.

Thames District.
The yield of gold from this district for the past year shows a slight decrease on the previous

year's return. Although the mines on the whole look more promising, a great deal of dead-work
has been done, and better appliances arebeing got, which will curtail the expenditure, or, at least,
will be the means of the ore being brought to the crushing-plants at acheaper rate. Twocompanies
are erecting aerial tramways, and when once these are in use other companies will likely follow in
their neighbours' footsteps. About two years ago greathopeswereentertainedwith reference to the
discovery of auriferous lodes at Mata Creek, but so far the golden anticipations have not been
realised. The lodes are small and very patchy, and the value of work done in this portion of the
district for the past year has not been recouped from the returns from the claims. There is still a
small population at Tapu, but theyield of gold is very small. The reefs here are very patchy, and
those patches containingrich auriferous stone are very small. There is, however,plenty of virgin
ground on the HaurakiPeninsula that never has been prospected, and wherepossibly rich auriferous
lodes are likely to be discovered. The whole of the peninsula is less or more auriferous, and the
time will come when very low-grade material will be made to pay for working with improved
appliances.

The following returns will show the quantity of mullock and quartz crushed from the principal
claims in the Thames district, with the average number of men employed on wages, and also
working the claims referred to on tribute :—

Name of Claim or Company.

Quantity of
Mullock

crushed, in-
cluding

Specimens.

Quantity
of

Quartz
crushed.

Yield of
Gold.

Yield
of Gold per

Ton.

Average
Yield

of Gold per
Ton.

Number
of

Wages-men
employed.

Number
of

Tributers
employed.

McMahon's, Tapu
Centennial, Tapu ...
Draffin's, Tapu
Hawke's, Tapu
McCormack's, Tapu
Manuel and Hendricks's, Tapu
Sheridan's, Tapu ...
Broken Hill, Tapu
Nevis, Tapu
Paroquet, Waiomo
Golden Gem, Waiomo
Nymph and Mermaid
Hansen's, Kuranui No. 3 ...
Comer's, Kuranui No. 2

Turtle's, Kuranui No. 1
Moanataiari
Caliban ...
Orlando ...

Tons.

15,755

10,550

3.065

Tons.
395

26
2

72
10
19

Specimens
24
12

226
62

_A

60

873
292
495

1,238
76

Oz.
51
16
6
7
8
Qo

36
5
6

38
17
4

1,014
57

617
934
116
615

2,346
24

115
99

105
196
418

60
121
235

55
905

8,171
395
238

3,218
287
144

1,018
41

j
i

Oz. dwt. gr.
0 2 13
0 12 7
3 0 0
0 1 22|-
0 6 0
0 3 3

0 "l 4
0 10 0
0 3 6
0 5 11
1 12 0
0 1 6
0 19 0
0 14
119
0 7 22
0 3 10
1 17 21
0 6 7
0 10 5
2 11 10
0 17 12
0 18 16
1 19 19
0 12 0
10 4
0 15 22
0 17 4
2 0 5
0 11 5
0 1 21
0 7 16
1 6 11
1 7 11
1 1 19
1 18 6
0 10 22

rI
J

20*

3
3
2
2

10
2

17

20

56

3

3

35
6

59

'_25
35

120
'210
210
100
120
295

64
450

14,550
4,128

619
2,431

209
132
532

75

3
4

6

Whau
8

Alburnia 18

5
6

Dixon's No. 1
4

New Prince Imperial "5
115
17

10
Saxon
Caledonian

8,, ... ...
Waiotahi
New Manukau

40
6

30
27

2
Cambria
Trenton ... I

* Estimated average numberof men.
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This statement is compiled fromthe detailreturns givenby Mr. G. Wilson, Inspector of Mines:
these returns do not coincide entirely with the returns given by the battery-managers, but they
may be taken as approximatelycorrect for the claims included in the statement. In addition to
the number of men shown in this statement, there have been about 126 men emplpyed on wages,
and eleven tributers, in claims not included in this return.

Tapu.

There are about twenty-six men employed in claims in this portion of the district; and, as far
as can be ascertained, about 568 tons of quartz has been crushed, which yielded about 1470z. of
gold ; but 21oz. of this was obtained as free gold by sluicing, which has been discontinued on
account of the ground being too poor to workby this means. If the whole of the gold be taken as
the result of twenty-six men's labour, it only gives themabout soz. 13dwt. per man for the year's
work. It has, however, to be borne in mind thatmany of the men who have claims here have also
homesteads and pieces of land, which they employ portions of their time in cultivating. A good
deal of gold was obtainedhere in the early days of the field, but it was always known to be very-
patchy. A very oldresident, Mr. I). Sheridan, at the time of my visit struck a small lode, from
which some good specimen-stone was obtained. From 351b. of stone he got 350z. of gold, and he
is stacking the rest of the quartz, waiting for a road to be constructed, so as to get it taken to the
crushing-battery. A new claim was taken up last year by C. Bull, who formerly worked the
Bullion Mine. He erected a small crushing-battery of four stamps ; but so far he has not met
with much reward for his expenditure and labour. Mr. Kelly has discoveredpayable stone in an
old mine, which had been worked in the early days of the field, and is now in one of the home-
stead sections.

Waiomo.
The large auriferous lode discovered here some years ago by Lawry Brothers, and which gave

good returns of gold near the cap, is now abandoned. The Paroquet Company purchased this
mine from Lawry Brothers, and erected a crushing-battery of twenty stamps, and an aerial tramway
to convey the quartz from the mine to the battery; but this company have suspended operations,
and sold their battery and tramway, which arenowremoved. The only companyat work here now
is the Golden Gem, who areworking on a different lode from that worked by the Paroquet Com-
pany ; but the returns from their mine have not been very encouraging. They suspended opera-
tions for a time, but have resumed work again, and it is said that they have discovered a valuable
lode, on which several othercla/ms have been taken up.

Taeaeu Cbeek.
Sylvia Company.—A new discovery of ore, containing gold, silver, galena, zinc-blende, and

copper, was made by the Sylvia Company in the early part of last year. It is said that about
thirteen years ago 5 tons of stone from the cap of the reef yielded 15oz. of gold; but the run of

Name ofrClaim or Company.

Quantity of
Mullock

crushed, in-
cluding

Specimens, j

Quantity
of

Quartz
crushed.

Yield of
GoW.

Average
Yield

of Gold per
Ton.

Number i Number
of of

Wages-men Tributert
employed. employed

Fame and Fortune
Calliope ...
,f ... ...
Craford's Special Claim
Adelaide„ ...
Lone Hand

E. and M. Claim ...
Claremont
Hokianga
Lucky Hit
Dives
Occidental
Little Edwin

Tons. Tons.
1,146

10
84

221
249

70
551

20
10

i Specimens
18

115
142

16
29
18

115
30

124
20

351
188

Oz.
1,809

7
61

254
780

61
i,090

68
30
78

124
290
275
471

50
20

296
22
91
27

230
89

Oz. dwt. gr. (
1 11 13
0 14 0
0 14 12
1 2 23
3 2 15
0 17 10
1 19 13
3 8 0
3 0 0

6 17 18
2 10 10
1 18 17

29 8 18
1 14 11
12 5

2 11 11
0 14 16
0 14 16
17 0
0 13 2
0 9 11 I

53
1

20
6

16

2
2
2

11
8
3

2

6
6
6

I

I

i

i
|

j
|

|

!

6

o

5

13

2
9

9

North Star
Consols ...

Old Prospectors', Puriri
Bedford's, Puriri ...
Decido, Tairua

Totals ...
From other claims

29,595 31,691* 28,059
5,758

552 193

33,817
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gold could not be traced far into the bill. However, prospecting has been done on the lode from
time to time without anything being found that was deemed payable for working. A syndicate of
Auckland>and Melbourne gentlemen took up the mine, and constructed a lowT-level adit for a
distance of 1,027ft. When the lode was cut they drove 100ft. on it, and found that about
85ft. of-it contained rich stone according to assay, but of a very complex and refractory cha-
racter. Very high assays have been obtained, of both silver and gold, from the ore. The lode
varies from 4ft. to 7ft. in thickness, and at my visit they were constructing an uprise which showed
the lode to continue up for 107ft., that being the distance constructed. This uprise will connect
with the upper level that was partly constructed by the present company andpartly by the original
holders of the claim, the distance between the levels being 126ft.

The low-leveladit was ventilated by means of a Pelton wheel Sin. in diameter, driving a small
fan, and the air was conveyed into the face by galvanised-iron pipes. These had not been long in use,
but the action of the mineral watercoming out of the ground showed that thin-iron pipes are of very
little service, the water being highlycharged with sulphurous acid. This Pelton wheeland fan, with
supply-pipes, erected at the mine, only cost £25, and it produces a large current of air for its size,
and also gives a much greater useful effect for the head and quantity of water used than the
common method of forcing a current of air into a mine by water falling down a,pipe.

The company have about 400 tons of ore stackedready for treatment as soon as their crushing-
plant is erected on the machine-site, which is near the junction of the Ohio and Tararu Creeks,
about 35 chains distant from the mine. An aerialtramway is in course of construction ; but, as the
fall from the mine to the machine-site is only about 175ft., or an average gradient of 1 in 12, it will
not be self-acting, but will require to be worked by motive-power. It is intended to erect a Pelton
hurdy-gurdy water-wheel to work this tramway, and also the reduction plant. The latter is to
consist of a stamp-battery of the American type, with concentrators and other appliances for the
treatment of this peculiar class of ore. A water-race 37 chains in length has been con-
structed from the Tararu Creek, to supply w7ater for the Pelton wheel and battery. Since the
syndicate acquired this mine they are said to have spent about £2,500, and they have £2,000 in
hand for the erection of the plant. There is some very rich ore in the mine, and if they erect a
plant capable of treating the ore successfully their property is likely to prove a valuable one.

Norfolk Mine.—Thismine is situate on the same sideof therange as the Sylvia, but considerably
nearer the mouth of the creek. During last yearrich stone was said to have been discovered in this
mine, but on my visit here in October last the lode did not look promising. The manager, however,
assured me that the stone containeda good deal of gold, although it was not visible. On representa-
tions being made that the mine contained plenty of good stone, the company purchased a crushing-
battery belonging to Messrs. Brown and Campbell, of Auckland, which was erected near the mouth
of Tararu Creek. They then put the plant and water-race in repair, and crushed about 70 tons of
the stone, which only gave areturn of something like 2oz. of gold. The managerof this mine called
my attention to the hardship it was for him not to be able to obtain a manager's certificate, and
spoke of his past experiences in connection with the management of mines; and no doubt at that
time his employers would have entertained the same views of his abilities as a manager as he
did himself: but such glaring cases as these point to the necessity of having really competent
men in charge of mines, so that the shareholders may have some chance of getting their money
returned. A manager ought to have some knowledge of thereal value of the ore in a lode before
recommending a large expenditure, as failure means not only a loss to those directly interested,
but also a loss to the colony, as it deters people from investing money in mining properties, and
retards the development of the mining industry. They have been prospecting the mine recently,
and have discovered what appears to be a payable lode, and it is to be hoped they will yet be
rewarded for their outlay.

Several parties areprospecting in the Tararu district, and it is said some of them obtain fair
prospects from the reefs and leaders they have discovered. If lodes that provepayable for \vork-
ing are found higher up than the Sylvia Company's mine, the road wallhave to be continued higher
up the creek, so as to afford facility to get the quartz brought to a crushing-plant.

Durrow and Company.—This company are erecting a crushing-battery of twenty heads of
stamps near the junctionof Tinker's Gully and Tararu Creek. They have acquired theright from
the owners of Dixon's Mine to wTork all the ground betweenthe surface and their lowlevel, a depth
of about 200ft. ; and they propose erecting a self-acting aerial tramway, 60 chains in length, from
near the head of Tinker's Gully, and transmitting to the battery a large quantity of material that
is on and near the surface, as well as any quartz they find, and putting it through in a wholesale
manner, on the same principle as Messrs. Hansen and Comer are working on in the Kuranui Nos.
2 and 3.

Thames.
Kuranui No. 2.—The mine is the property of Mr. E. Comer, who erected acrushing-battery of

twenty heads of stamps, and is carrying on his mining operations principally by quarryingthe hill
in a face. Last year he crushed 10,550 tons of material from this cutting for a return of 6170z.
of gold, or an averageyield of ldwt. 4gr. of goldper ton. Portion of his mine is let on tribute, and
from the quartz obtained by the tributers 873 tons was crushed, which yielded nearly 9550z. of
gold.

Kuranui No. 3.—This mine is chiefly worked in an open face, and the material all put through
the crushing-battery. A few fiien are working on tribute on the reefs and leaders, but theseare
not getting a great return for their labour. Last year 15,755 tons of material went through the
crushing-battery, which yielded 1,0140z. of gold, being an average yield of about ldwt. 6gr. of gold
per ton. About 60 tons of quartz was also crushed for a yield of 560z. of gold. The yield of gold
from this quantity of mullock appears to be very small, but if the value of the gold be taken at
£2 15s. per ounce it would amount to £2,788 10s. The average number of men employed in

5—C. 3.
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obtaining this gold was sixteen, and, taking the average wages at 9s. per day, and allowing four
weeks in the year for holidays and repairs to machinery, the wages would then amount to
£2,073 life., thus leaving £714 18s. to pay for wear-and-tear of plant.

The Neiv Moanataiari Company.—This company was formed some two years ago to take over
the property of the Moanataiari Company, and since, then theyhave acquired the Don Pedro, Moon-
light, and Reuben Parr holdings; these, together with ground held by the MoanataiariCompany,
comprises an area of 93 acres. The present company is formed with 50,000 shares, of 10s. each,
of which 49,906 have been issued, and the balance is held by the compauy. During the year
ending the 31st of October last they expended £3,622 on opening out and working the mine, and
£1,481 on the battery and incidentals, thus making the total expenditure £5,103; while the value
of gold obtained from the mine, and moneys received for crushing, amounted to £2,175 95.; thus
showing a loss for the year of £2,928 : but this loss is easily accounted for by the large amount of
dead-work in prospecting and opening out the mine, and also in repairs to the main adits, travelliug-
roads, crushing-plant, &c. This company holds, as it were, the key to the back country,
inasmuch that the main low adit-level—what is known as the Kuranui Tunnel—is constructedsome
20ft. above sea-level, and extends straight back into the range for a distance of over 3,000ft , having
a double line of rails for the greater part of the distance, and high enough to admit of horses being
used to haul out the trucks. Everything is now in good working-order, and great hopes are enter-
tained that it will prove a successful venture. For the year ending the 31st of March last they
crushed 3,065 tons of mullockand 1,733 tons of quartz, which yielded 2,9610z. of gold. They have
a crushing-battery of thirty heads of stamps, with ordinary quicksilver- and blanket-tables, and
twenty-one berdans, which are driven by two Pelton water-wheels. There is also an air-compressor
for workingrock-drills.

Saxon Company.—For the past year this has been the most successful company on the
Thames field. During the last year they crushed 14,550 tons of quartz, which yielded 8,1710z.
of gold. The capital of this company is £25,000, in 50,000 shares of 10s. each. Of the capital,
2s. 6d. per share was paid up on 6,000 shares at the time of formation of the company,and since then
Is. lOd. has been paid up on 44,000 shares, amounting to £4,033 6s. Bd., as working capital. During
last year the value of gold obtained from the mine amounted to £23,851 6s. 6d., and the expendi-
ture on the working of the mine, crushing-plant, and general managementwas £16,463 12s. 2d.;
leaving the actual profit on the working for the year £7,387 14s. 4d. Since this company com-
menced operations they have paid £12,916 13s. 4d. in dividends to the shareholders.

The principal workings in the mine during the last year were carried on from the fourth and
fifth levels, but they are constructing another level at a depth of about 460ft. below the surface.
The lodes in this mine are large, but are subjected to numerous breaks. In some of the levels they
take a jump to one side for a distance of 40ft., but the whole of the stone is of a payable character
for working. The gold still continues to go down, but to what depth it has notbeen yet ascertained.
The workings in the mine are carried on in a systematic manner, and every care taken so as to
provide for the safetyof those employed therein.

The winding is done by a steam-engine, but the air-compressor is worked by a Pelton water-
wheel, and is capable of supplying compressed air for two rock-drills. The drills are the Little
Giant and the Slugger-Band's Nos. 2 and 3. The compressor is also one manufactured by the
Rand Drill Company. The compressor and rock-drills give great satisfaction, especially the drill
known as the " Slugger." The building where the crushing-battery is erected (consisting of thirty-
three heads of stamps and sixteen berdans), as well as the surface workings, are lighted with
electricity supplied from a dynamo which is driven by a small Pelton wheel.

Waiotahi Mine.—This is one of the best-worked mines m the Thames district. Every part
of the workings clearly shows that care and order have been observed. The network of string-
like veins of quartz intersecting the tufaceous sandstone is all prospected, and the veins followed
wherever they show gold, and it is from these veins that the most of the gold is obtained. It is
indeed a pleasure tovisit this mine, to observe the orderly system on which the workings are carried
on. It is a company in which the shares scarcely ever change hands, and the directors have the
fullest confidence in the ability of their manager, and they never interfere with him in any way as
regards the working of the mine. The result is that this mining venture is conducted on a purely
commercial basis. There are a certain number of men employed in prospecting and on dead-work,
while others are working on the leaders and lodes which contain gold. At the time of my visit
the workings were carried on from the third and fourth levels, 310ft. and 380ft. respectivelybelow7
the surface ; but the surface of the ground where their shaft is sunk is much higher than the flat,
consequently theBig Pump, whichdrains the ground to a depthof 500ft. below the surface,keeps the
workings in this mine always completely dry. There are six main lodes in the ground held by the
company, some of which run at about right-angles to others, and all are less or more auriferous ;
but it is in what is termed the No. 5 lode,—about from lft. to lft. 6in. in thickness,—that the most
of the thread-like veins of quartz and leaders exist, all containing sufficient gold to make them
payable for working.

The returns from this mine for the year are not so large as those from some of the other mines,
but they are moreuniform, the manager stating that the average quantity of gold obtained monthly
for a period of seven years was about 2500z. This company purchased ground six years ago
which had been previously worked by three different companies, who consideredit valueless, but
since this company has been working it it has been paying dividends. None of the ground in this
mine is worked on tribute, only wages-menbeing employed, as the greatest care has to.be observed
in carrying on prospecting operations in the numerous veins and stringers met with. The quantity
of gold obtained during the past year was 3,21802?, from 2,431 tons of quartz..

Cambria Mine.—Some years ago this was considered the most valuablemining property on the
field. Only £1,181 have been paid in calls, while dividends to the extentof £79,357 has been paid to
the shareholders. During the past year the returns have not been great. From 532 tons of quartz
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crushed, and 1811b. of specimen stone, l,olßoz. of gold was obtained. According to the balance-
sheet in December last the receipts from gold obtained and moneyreceived for crushing, haul-
age, and-^ale of tailings amounted to £5,008 3s. LOd., and the expenditure on working the mine,
crushing-plant, and incidental charges, £5,047 4s. Id. ; but, as they had acash balance from the year
previous of £200 135., they had still a small balance left on the year's transactions. This mine is
situated in such a position on the field that there is no telling the day when another rich block of
auriferous stone may be discovered, and there are also numerous smallquartz veins, similar to those
found in the Waiotahi Mine, carrying gold.

Trenton Mine.—This mine adjoins the Cambria and Saxon Mines, and, judging from its posi-
tion on the field, it can hardly fail from gettinggold. The company who own this minehave expended
over £6,000 in prospecting the ground, and until recently have failed to get anything likely to
become payable for working. They have sunk a shaft to a depth of 557ft. through very hard close-
grainedrock, having the strata dipping into the hill, and adjoining this hard belt of country the
soft tufaceous sandstone lies against it at the high levels; therefore this hard rock overlies the soft
sandstone where the lodes are, found in the Saxon Company's ground payable for working. In the
latter company's mine the lodes on the higher levels became broken and branched off in leaders
before coming against this hard country, and when this took place the gold ran out. The Trenton
have nowconstructed a level from near the bottom of their shaft towards the Saxon boundary for
a distance of 440ft. At 400ft. they struck the hanging-wallof one of the branches from the Saxon
lode, which is being worked in the Saxon Mine from the No. 5 level, and at 440ft. they struck the
foot-wall of the other branch. The first branch of the lode met with is about 2ft. in thickness,
but broken up into several small veins; but the other branch is more solid, and from lft. to
lft. 6in. in thickness. At the time of my visit theywere driving towards the Saxon boundary, which
was only about 50ft. distant, and gold was visible in some of the stone.

On examining the strata of the hard rock met with in the Trenton shaft, and for some distance
in the low level, there is a hard band of close-grained indurated tufaceous sandstone at about 120ft.
from the shaft, running in a north-west and south-east direction, and dipping into the range, which
has a very marked discoloration, and to the east of this the country rock becomes altered in a
slight degree, getting softer, until the soft brown tufaeeous sandstone is met with. Judging from
the angle at which this rock is dipping, the shaft will have to go through from 300ft. to 400ft. of
hard country until it strikes the soft sandstones where the payable lodes in this district are usually
found ; but in sinking through this hard rock they will have the advantage of not being liable to a
large quantity of water unless open seams are met with, which is not at all. likely; and this may
compensate in a measure for the extra expense in sinking through hard rock. They are not likely
to have a great extent of a payable lode on the present levels; but if the gold continues to go down
they are likely to find it on the deeper levels. The same run of soft country goes into the
Old Queen of Beauty ground, where gold was got below the level of the bottom of the Big Pump
shaft, which is 640ft. below the level of the flat; whereas the Trenton Company's shaft is sunk on
the face of the range, the surface of which is considerably above the level of the flat where the
Big Pump shaft is put down. During last year they crushed 75 tons of quartz from the branches
of the Saxon lode, which yielded 41oz. of gold. The shareholders in this mine deserve to be well
rewarded for their perseverance and energy in prospecting the ground.

Fame, and Fortune Aline.—This comprises ground that had been previously worked and
abandoned as valueless. A special claim was granted to Mr. E. Kersey Cooper, of 55 acres,
in November, 1887, and soon after obtaining the grant he formed a syndicate to take the claim up
and work it. Operations were commenced in August, 1888, and since then 1,146 tons of quartz
has been crushed, which yielded 1,8090z. of gold. The whole of the ground is full of string-like
veins and leaders of auriferous quartz, similar to those found in the Waiotahi Mine, and Mr. Cooper
has been working on a number of these. There is a large lode from 6ft. to 7ft. in thickness going
through this claim, and from a trial-crushing of 25 loads of quartz from this lode 13oz. sdwt. of gold
was obtained, being an average yield of lOdwt. 14gr. to the load, the value of the gold being about
£2 15s. per ounce. This would be equal to £1 Bs. lid. per ton, which ought to pay for working
a lode of this dimension. A large amount of workhas recently been done in this mine in repairing
old adit-levels and extending them, and a low level is in course of construction to open up the mine
at 150ft. below the present workings. The syndicate are so thoroughly satisfied with the value of
their property that they have purchased from the Caledonian Company a crushing-battery of twenty
head of stamps, and propose to construct an aerial tramway of 60 chains in length, to connect the
mine wdth the crushing-plant.

Lone Hand Company.—This company's mine is in the vicinity of Karaka Creek. Prom the
annual balance-sheet the followingresults of the working are caken : namely, 576 loads of quartz
crushed for a yield of 1,1410z. 4dwt. of gold, representing a value of £2,990 7s. 9d., and tailings
sold £1 lls. Bd., this making the total receipts £2,991 19s. od.; while their expenditure was
£2,691 19s. 5d., including the cost of a low-level adit; thus leaving a clear profit for the year of
£300. If the cost of constructing the lowlevel were deducted—namely, £547 10s. 3d.—it would
leave the profits on the working of the mine for the year £847 10s. 3d. ; but all dead-work should
be included in the cost of working the mine. The construction of a low7 adit has occupied
some considerable time. It is constructed for a distance of about 960ft. :of this distance' only
about 60ft. is in the ground the company have been working. They propose extending it for
a further distance of 65ft. on the lode, which is about 12in. in thickness, and then making a
cross-cut to the Adelaidereef.'5 This level will give about 90ft. of backs on the Adelaideand other
reefs, and allow them to work about 900ft. in length on the lodes if they continue to prove payable
through the ground for the whole distance. According to the returns from this mine for the year
ending the 31st March last,there wxas 571 tons of quartzcrushed, which yielded 1,1580z. ldwt. of gold.

Other Claims on the Field.—It is needless to enumeratethe whole of the claims on this field,
as they areall fully described in thereport of Ml', Wilson, the Inspector of Mines, Suffice it to state
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that generally the mining ventures present a more favourable aspect than they did last year,
and, moreover, more improved appliances are beginning to come into use, which will cheapen the
cost of working to some extent, and therefore enable ground to be worked that has been formerly
abandoned as valueless. The proprietors of mining ventures are beginning to realise the fact that
the day£ are fast passing away when they may make money by simply trafficking in shares, and the
sooner this is done away with the soonerwill the mining industry be placed on a more solid founda-
tion, and be workedon such abasis as to induce capital to develop the hiddenwealth that liesbeneath
the surface. The discoveries made by Mr. Cooper in ground which was for years considered
to be worked out cannot fail to attract attention and cause mining to be carried on with more
energy, and in a more systematic manner. The large area of auriferous lands in the Hauraki
Peninsula where scarcely any prospecting has been done will some day be worked, and many
auriferous lodes found that will give returns for the capital invested. Mining ventures have in
the past been looked on by many as simply gambling transactions, and many unprincipled
people have been connectedwith mining who had no consideration for the consequences so long as
they made a few pounds, their great object being to make money, even if it was acquired by
fraudulent representations. And no doubt this particular industry affords a large field for
unscrupulous adventurers. Nevertheless, it is an industry that, if carried on in a systematic
manner and onpurely commercial principles, will gain supporters, and capital will be forthcoming
to develop it.

Ohinemuei District.
Marototo.

This field has not turned out according to expectations. There are only three claims being
worked, and the prospects of these becoming payable investments are not very encouraging at the
present time. There is, however, now a small grinding-plant on the field, where any ore can be
taken to be tested, and this may be the means of prospecting being more energetically carried on.
There is rich ore in this district,but so far it has been in thin veins, and it takes a long time to get
a quantity of it. Some oreforwarded me by Mr. Moore, the manager for the Dunedin Exhibition,
assayed as high as 4,3500z. of bullion to the ton—about 50oz. of gold, and the remainder silver.
When such rich ore as this is found it gives encouragement to carry on prospecting, and it is likely
that somerich finds will yet be discovered in this part of the district.

Marototo Mine.—A large amount of work has been donein this mine, and some very rich ores
have been obtained. In former years the rich ore was picked out of the lode-stuff, and sold by
assay at the mine. During last year the proprietors of this mine erected two McKay or Eraser
pans and one settler, and these have recently been started to crush the ore from the mine. They
are driven by a Pelton water-wheel 3ft. Gin. in diameter, supplied with water from a head-race
from Mcßrinn's Creek. This race is only 5-J- chains in length, and it gives a head of
water at the machine-site of 110ft. The head-race is constructed of boxing, and the water is
brought from the end of this race to the wheel with 210ft. of wrought-iron pipes. At the time of
my visit in February last they had a considerable quantity of oreon hand. This oreat the mine is
estimated at about 150 tons, and it is graded in three classes. There is about 4 tons of first-class
ore, similar to that tested at the School of Mines at the Thames in 1888, which gave bullion to the
value of about £600 per ton; about 100 tons gives an assay-value of about £20 per ton; and the
balance about £10 per ton. This mine is carefully and economically worked ; indeed, the company
has been fortunate in securing a first-class man for their manager. Although the lode is from 4ft.
to sft. in thickness, there is not more than about 15 per cent, of this saved. The stuff has to be
carefully selected ; it is only the fine material that is worth saving. As the ore is taken out it
is screened, and what does not pass through a -|in. mesh is packed away in the stopes. The lode
is richer as it gets near the surface; but the gold and silver does not seem to be found in payable
quantities at any great depth. However, now, when they have a plant near the mine, they will be
in a better position to test the value of any lode-stuff they find.

Silver Queen Mine.—This mine has lately been acquired by a Sydney company, who are
driving on the course of the reef, and are said to be obtaining fair prospects. Some rich stone has
been found in this mine, containingprincipally sulphide of silver.

Arizona Mine.—This mine has recently been taken up again, and two men are engaged in
sinking a winze on the lode; but very little is yet known respecting the quality of the ore. A
good deal of prospectingwill have to be done in this and the other claims before any of them may
be consideredvaluableproperties.

Kakangahake.

This is a field where there are large bodies of quartz containing both gold and silver; but so
far these lodes have not proved highly remunerative. Some rich auriferous quartz was obtained
from the Adeline Mine ; but the lode did not carry the gold down for any great distance, and very
little prospecting has been done to try and pick up the shot of gold-bearing stone again. A good
deal of work has been done in prospecting the Woodstock and Kenilworth Mines, and also the
Crown Mine, and occasionally ore is found that pays for working; but, to take this field on the
whole, it has been very disappointing to all those who have embarked capital for its development.
When the second rush set in to this field, seven years ago, great expectations were formed as to its
richness—the only thing necessary to make the claims payable was said to be a gpod crushing-
plant. When Mr. La Monte visited this field at the time be erected the smelting-furnace at
the Thames, he caused quite a reaction in mining by drawing attention to argentiferousore which
gave high assays being thrown over the waste-tip as mullock. Indeed, theenthusiam of the people
connected with mining properties on this field induced parties to erect a La Monte furnace at
Karangahake even before the one at the Thames was tried; but this furnace completely failed to
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treat the ore economically, on account of the large percentage of silica there was in the ore. The
expense of fluxes was so great that the richest of the ores could not be made to pay by this method
of treatment.

After the failure of the La Monte furnace, Mr. Bailey erected a crushing-battery on the side
of the Waitawheta Creek, consisting of ordinary stamps and the wet-crushing process, the crushed
orpulverised ore being run into a series of tailings-tanks, twelve in number, eleven of which were
used as settling-pits, the tank which had been emptied forming always the end of the series, and
as one got filled up with tailings the stuff from the full tank was removed and reground-up in pans,
such as Mr. Bailey had been accustomed to use years previously in Mexico. Sulphate of copper
and salt were used in the pans, alongwith mercury and hot water ; but this system of treatment
also proved a failure : afair percentage of the bullion could notbe saved, and the cost of treatment—
—£1 10s. perton—was considered too high for the results obtained. Bailey's companythen stopped
their operations and sold their plant.

It may be premised that where sulphide-of-silver ores exist, such as are found in many of the
mines at Karangahake, any system where wet crushing is resorted to will prove a failure to extract
all the silver, as a large percentage of the sulphides will not settle, but will float away on the
surface of the water. The chemical action of sulphate of copper and salt in amalgamation, although
these are used largely in America, and are said to produce good results, has not been satisfactorily
determined : it is supposed to effect the decomposition of the sulphides and facilitate amalgamation,
but the real chemical action is but imperfectly understood. Sonnenschmidt, a Germanchemist, and
Bowering, an English metallurgist,have different theories as to itschemical action. Sonnenschmidt
claims that the salt and sulphate of copper react upon each other, and produce sulphate of soda—
which is neutral in its action—and chloride of copper. The latter salt acts upon the argentiferous
sulphide, and yields chloride of silver, subchloride of copper, and free sulphur. The subchloride
reduces a second portion of the sulphide of silver, and causes the formation of an additional amount
of silver-chloride, and subsulphide of copper. The silver salt is then attacked by the mercury,
and calomel, or subchloride of mercury, is produced, while metallic silver is set free, which combines
with the second portion of the mercury as amalgam.

On the other hand, Bowering deniesthatany of the sulphideof silver is chloridized, and asserts
that before amalgamation takes place metallic silver is first produced. He claims that chloride of
copper in contact with mercury forms the subchloride of both metals. The subchloride of copper
in contact with the oxygen of the air is converted into an oxychloride, which in turn acts on the
sulphide of silver, and liberates the metal in a free state by oxidizingthe combined sulphur.

Again, M. Bissler, in his " Metallurgy of Silver," statesthat,although oxychloride of copper may
possibly be found at times, there does not appear to be any decided evidence that such is the case
in practical operations, or that it decomposes the sulphide of silver, while other experiments show
conclusively that both the chlorides of copper, under favourable circumstances, do chloridize the
argentiferous sulphurets. The experiments, however, seem to indicate that the action of the
chloride of copper was much more intense than that of the subchloride. The action exertedby
these two reagents in thepan would appearclearly to indicate that thebenefits derived from their
use are partly to aid in convertingthe sulphide into chloride of silver, and partly to decompose such
mineralsas are slightly attacked by mercury. The large quantity of ironproduced by grinding in a
pan tends greatly to produce subchloride of copper almost as soon as the chemical agents are
thrown into the pulp.

The quantity of salt used by rnillmen in America varies from Jib. to 71b. or 81b. per ton of ore,
scarcely any twoestablishments having the samerule. The quantity of sulphate of copper also varies,
according to the ideas of the millman, from Jib. to 31b. per ton of ore. The addition of sulphate
without salt has also become a common practice. The opinion of those who work their ore in this
wayis that it gives abetter yield than when mercuryalone is employed,particularly when the ore
indicates the presence of galena, in which case it is said to quicken the mercury and render it more
energetic.

Continued experienceappears to determine that in working ores containing only a small per-
centage of lead the quicksilver very soon becomes dull and inactive, or, as it is technically termed,
it sickens, and the yield from thepan is consequently low. Sulphate of copper possesses to a certain
extent the property of expelling lead from mercury, but not the power of completely driving out
the lead, copper being amalgamated, and sulphate of lead formed at the expense of the sulphuric
acid of the copper salt. If a concentrated solution of copper-sulphate be allowed to stand on
lead-amalgam the action takes place quite rapidly, mercury containing lead acting much more
energeticallyupon the copper solution than when perfectly pure. Another advantage derived from
the addition of a small quantity of sulphate of copper is, that mercury under certain conditions,
when exposed to the solution, forms a minute amount of copper-amalgam, which causes the metal
to act with a greater intensity in the decomposition of the silver-sulphide than when perfectly
pure.

The wholeof this goes to show that the treatment used by Mr. Bailey in his pans was justifi-
able, and thathe possibly would have saved a fair percentage of the bullion if he had crushed the ore
dry and then treatedit in his pans, the same as is now done by the Waihi Gold- and Silver-mining
Company. At all events, it is well known he lost a considerable portion of the bullion by the water,
carrying it off, and to this may be attributed the failure.

Becently another plant has been erected on the same site where Mr. Bailey's battery stood, at
the side of the Waitawheta Creek, by the Crown Company, which is partiaßy formed with English
capital. .This plant consists of a stone-breaker and a Lamberton mill, together with Bailey pans
and settlers, as well as a large plant erected by^he Cassel Company to extract the bullion from the
pulverised oreby dissolving the precious metals in a solution of potassium-cyanide and precipitating
them-by zinc,
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The Lamberton mills are quite a new reducing-machine in this colony, but, as the principle is
fully described in the description of the plant belonging to the Mr. Ferguson's Syndicate Company,
at Te Arofea, afurther description is not required here. The only difference in themill used here
was that a forty-mesh grating was used for a screen, and the ore crushed wet. The manager, Mr.
Coward,, who came out from England a couple of years ago for a home syndicate to report on some
of the mines in Coromandel, seems to have had no experience with the working of these mills,
which wereneverintended to be used for wet crushing; and the consequence was that the wear-and-
tearon the balls with wet crushing was very great, and they did not last any time. He also made
the same mistake as Mr. Eailey in using water to pulverise the ore, as a large percentage of the
sulphides was carried away with the water, and, moreover, the plant first erected by the Cassel
Company could not treat the pulverised ore in a wet condition, consequently the pulverised material
was treated in the Eailey pans, which proved a complete failure to extract a fair percentage of the
average assay-value of the ore. The Cassel Company then constructed a plant to treat the ore in
a wet state, but this was not completed when Mr. Coward resigned the managership; but the new
manager is to crush the ore in a dry state, and get it treated in thefirst plant erected by the Cassel
Company.

Cassel's Process.
Tanks.—The ore, after being dried and crushed so as to pass through a fine screen, is conveyed

to the percolation-tanks, which are made of kauri timber 4in. thick, each tank being 9ft. wide by
12ft. long and 3ft. Bin. in depth. The planks in the bottom, sides, and ends of the tanks are held
together by screw-bolts passing through the timber, forming, as it were, wide slabs. Afterwards the
bottom and sides are rebated about -Jin. in depth, to take the sides and ends, and are held
together with screw-boltsof lin. in diameter.

Filter-bed.—A filter-bed is formed in the bottom of each tank. This bedis made by first putting
on a coating of coarsepebbles over the bottom, then a layer of smaller ones, sizing them down to
about Jin. or -Jin. in diameter. On the top of this battens of 1-Jin. in thickness and 2-|in. in width
are laid on theflat about lft. apart, having the spaces between them filled up with clean sharp
river-sand, smoothed off on the top. The filter-bedis about 6in. in thickness.

Charging the Tanks.—To insure the best possible percolation, the ore is carefully charged so
that there shall not be any lumps amongst it, and when a depth of from 4in. to sin. has been put
in and evenly spread overthe tank, it is thoroughly wetted, by means of a watering-can, with a
solution of cyanide of potassium; afterwards another layer of ore is put on and sprayed the same
as before, and so on with each successive layer until the tank has received its full charge, a
sufficient space being left between the last layer of ore and the top of the tank to receive the whole
of the potassium-cyanide solution necessary for dissolving the whole of the gold and silver.

Potassium-cyanide Solution.—The quantity of solution necessary is about one-half the weight
of theore to be operated on, and theamount ofpotassium-cyanidevaries,accordingto the composition,
from one-quarter to three-quarters of 1 per cent. That is, for every ton ofore 112 gallonsof solution is
required, which means that from 2'Blb. to 8-21b. of potassium-cyanide is required, according to the
composition of the ore, to make the necessary strength of the solution to one con of ore. This
solution, after being filtered through the ore, is made up to the necessary strength and used again ;
so that, although the first tank requires this amount of potassium-cyanide, very little is required for
the next tank.

Filtering.—During the charging of the tank the discharge-pipe is closed, but on the charge
being completed it is opened, when generally the liquor flows freely for a short time. The first
liquor discharged, which may amount to twenty or thirty gallons, is returned back to the tank, as
it had not sufficient time to act on the gold and silver. The tap in the discharge-pipe is so
regulated that the solution shall not pass through the ore in less than thirty-six hours, as it
has been found by experiments that it takes this time to get the gold and silver in solution. When
the whole of the solution has passed through, it is deprived of the gold and silver it contains, as
will be shown further on, and then used a second time; and when this has all been filtered from
the ore a washing of pure water is made. The last two washings may be allowed to pass
through as quickly as possible, and may be assisted by artificial suction. Indeed, the faster
these two pass through, the more perfect the operation. After these washings, the tailings should
be practically free from gold and silver,and are removed from the tank. Unless with very free-
percolating ore, tne filter-bed has to be removed after each charge, as the sand gets impregnated
with slimes to such an extent as to render it unfit for filtration.

Precipitation of the Gold and Silver.—The precipitation of the gold and silver from the
potassium-cyanide solution is effected by means of metallic zinc, which should be used in such a
state as to expose the greatestamount of surface to the solution. This is bestgained by granulated
zinc, or zinc reduced to the state of fine ribbons, such as zinc-turnings. To obtain the best granu-
latedzinc for this purpose the metal is melted at a low temperature, and pouredfrom a height of
from 10ft. to 12ft. into a tub of cold water. It is then sifted with a sieve having holes of about
Jin. square, and only that which will not pass through the sieve is used, the finer portion being
remelted.

The solution from the percolating-tank may, if thought fit, be directly passed through the
towers containing the zinc, or it may be run into an intermediate tank, which is considered the
betterplan.

Precipitating-towers.—Th%precipitating-towers willbe betterunderstood byreferring to the an-
nexed sketch. There may be any number, but eight or ten are found sufficient. These towers are
made of weod. They are slightly barrel-shaped, ajid stand about 17in. high, and are sin. in diameter
at the ends. Each tower is fitted with a false bottom, B, which is of thin "perforated sheet-iron,
having small holes. The inject-pipe leading from the tank" which is a fin. gaspipe, passes .under
the false bottom. The towers are filled with granulated zinc, or zinc-turnings, above the false
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bottom to within lin. of the eject-pipe, E, and the liquor passes up through the zinc and goesfrom
the top of the first tower to the bottom of the second, and so on through the whole of the series.
All the to"p and bottom pipes which are in the towers are joined together by an indiarubber tube,
D, so that any one of the towers may be removed from the series and bereplaced by another by
simply slipping back the indiarubberover C and E on both sides of the tower to be removed.

When once the flow is regulated the operation goes on day and night uninterruptedly, and
requires little or no attention. If the ore operated on be rich in either gold or silver the precipi-
tate will form rapidly in the first tower, and will retard the flow of the solution. When this
happens to be the case the first tower is removed, in the manner already described, and the whole
series movecWorward, so that the second tower now becomes the first, and another tower is placed
at or near the end of the series. The exhausted solution is tested periodically by boiling down a
known quantity to dryness and assaying the residue. Mr. Napier, who has been conducting experi-
ments with thisprocess for the Cassel Company, and whokindly supplied me with theparticulars in
connection with this mode of treatment, informed me that in analysing the exhausted solutions he
never found more than a few grains of gold to the ton of solution. By boiling down a known
quantity and assaying theresidue the strength of the exhausted solution is ascertained, and it is
made up to the necessary strength by a fresh solution of potassium-cyanide, to be used on fresh ore.
The loss in this way is said to be very little.

Recovering the Bullion from the Towers.—The contents of the charged towers are washed into
a small tank. They are then emptied on to a sieve of about xjin. mesh and washed : the fine
precipitate, which has the appearanceof black mud, passes through, and the unconsumed metallic
zinc remaining in the sieve is returned to the towers to be used again for precipitation. When the
fine metallic mudhas sufficiently settled the greaterportion of the wash-water is decantedor siphoned
off. Sulphuric or muriatic acid is then added to the residue, which dissolves any zinc which may
have passed through the sieve. This is then well diluted with water and allowed to stand for some
hours, then filtered through a calico filter and washed with hot water untilall the zinc salts are
washed out. The residue is then dried, and melted with suitable flux into bullion. The following
table shows theresults obtained by the Cassel process at the Karangahake trial plant :—

Each of the ahove tests was made on one ton of ore. It will therefore be seen from the fore-
going table that the quantity of potassium-cyanide required is not large, and that one-quarter of
1 per cent, in the solution gives nearly as good results as the larger percentage; and, as this is
not all consumed in the operation, the expense of the reagent is not great. Admitting that every
ton of ore requires 41b. of potassium-cyanide, the cost of thereagent is about 6s. per ton.

The onlyplant of this description in the colony is erected at Karangahake in conjunction with
the Crown Company's mine. It seems this company entered into an agreement with the Cassel
Company to supply a certain quantity of pulverised ore regularly, and of a certain minimum value,
and the Cassel Company on their part were to give the Crown Company a certain percentage of the
assay-value. The ore was to be delivered in a dry state; but, as Mr. Coward, the manager,
deemed it more advisable to crush the ore in a wet state, the process proved a failure. They
had to construct another plant to treat the wet material, as they found the amount of slime in the
wet-crushed ore destroyed its porosity, so that the solution in the vats they had previously con-
structed would notpermeate through it. To obviate this another method was adopted.

A plant was constructed having circular vats, with a vertical shaft and a number of arms
placed in the centre of the vats. These shafts were set in motion, and acted as agitators as soon as
the charge and the cyanogen solution was placed in them. After these agitators had been working
amongst the ore and solution for a sufficient time to allow all the precious metals in the ore to bo
dissolved, the pulp was drawn off and forced into afilter-press by a force-pump, thepress being similar
to that used in breweriesfor pressing the liquor out of hops after they ha,ve been boiled in water. The
liquor coming from the filter-press passed through the zinc-towers, as already described, and the
ore was taken out of the press and again charged into a second circular vat with a cyanogen solu-
tion, which had to undergo a similar operation with the agitators, and was then forced through a
second filter-press, and the liquor sent through the zinc-towers. The ore was again taken out of
the press and put into a third vat with agitators ; but in this operation nothing but clean water

Assay-value of Ore -,., . .
per Ton. Bxtraote. per Ton. Percentage

Extracted. : Percentage
ofPotassium-

cyanide
used on Ore

treated.

Date. Locality of Ore treated.

Gold. Silver.
i

Gold. Silver. Gold. Silver.

1889.
July 6„ 13
Sept. 23
Oct. 9

„ 19
Aug. 1

a 3
8

„ 26
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3ept. 13„ 16

Oz. at. gr.
0 19 4
0 19 14
1 12 16
1 12 16
1 12 16
1 17 13
1 17 13:
2 2 4
2 2 11
0 11 10
1 12 16
1 19 4

Oz. dt. gr.
10 1 17
10 1 17
14 14 0
17 12 0
16 6 16
1 17 13

; 1 17 13
2 4 2
2 4 2
3 11 20
5 14 8
6 4 3
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0 16 14
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L 11 1
1 7 9
1 6 4
1 14 7
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2 0 20
0 9 10|
1 7 19
1 15 22
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7 2 0
7 9 1111 7 0

111 9 3
9 6 1
1 4 12
1 2 21
1 12 16
1 1 6
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i 4 3 8
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86-52
91-7
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83-9
80-1
91-2
874
94-2
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82-4
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91-8

70-4
73-8
77-2
62-2
56-9
65-1
60-6
74-3
47-7
54-4
72-8
79'0

0'50
0-50
0-50
0-40
0-25
0-50
0-50
0-25
0-25
0-25
0-25)
0-40/

iKenilworth, Karangahake
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Silverton, Waihi.
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was used to wash the ore thoroughly, after which it was again put through a filter-press and the
zinc-towers, and both the liquor and ore was then thrown to waste.

Thi&.newplant has not been tried to see how it will do, and, as the intention is to pulverise the
ore in a dry state, the original method will be adopted. The new method may be capable of
extracting a good percentage of the gold and silver if the ore is crushed dry; but it will he found
that, crushing the ore in a wet state, the pulp will not give the same assay-value as the raw ore
coming from the mine, on account of the water carrying away a portion of the sulphides. The
Cassel process for the treatment of complex ores coining from Spain to Glasgow is said to prove a
great success in extracting a large percentage of the precious metals, but it has not been sufficiently
tested here to establish its value on the ores found in the North Island.

Woodstock and Kenilworth Companies.—These companies have agreed to amalgamate their
properties and form a new company, with 55,000 shares of 10s. each, on the following basis : The
Woodstock shareholdersto receive 28,750 shares; the Kenilworth shareholders 23,818 shares fully
paid up, and 2,432 shares to be held in reserve, to be afterwards disposed of by the directors of
the new company as they may deem most advantageous. This amalgamation will be the means
of forming a good company, as the amalgamated mine can be worked more advantageously than
by the previous system. During last year scarcely any work was done in the Woodstock Mine,
but seven tributers have been employed in the Kenilworth Mine, and 45 tonsof ore was sold on
assay-value for £1,660, and 45 tons are stacked which is said to be worthfrom £30 to £40 per ton.
The ore in these mines contains a. large percentage of silver in proportion to the gold.

Ivanhoe and Truro Mine.—There have been twelve men employed in this mine, and aconsider-
able amount of prospecting has been done. From the different lodes and leaders 449 tons of
stone has been crushed, which yielded 3740z. of gold.

Adeline Amalgamated Company.—This company hold the ground formerly belonging to the
Adeline, Dubbo, and Diamond Companies, and, although not doing a great deal of work, they are
carrying on prospecting, and so long as this is legitimately done every encouragementshould be
given them. According to their annual balance-sheet for the year ending the 7th of August last,
the expenditure amounted to £633, of which £218 was for wages, but whether the balance of the
expenditure was in working the mine the balance-sheet does not show.

Waihi.
There has not been a great deal of work done in the mines since my last visit. The claim-

holders are anxiously looking forward to see if the plant erected by the Waihi Gold- and Silver-
mining Company is going to be a success. The first plant erected by this company has been
partially dismantled—that is, the rolls and Globe mills have been taken down, and a thirty-
head stamping-battery erected instead. The battery is of American pattern ; the stamps are 9001b.
each, and work remarkably well. The process now adopted is as follows ;—

Drying-kilns.—The oreas it comes from the mine is dumpedinto the drying-kilns. These kilns
are excavated in the ground, and made in the shape of a kiln for burning lime. Before putting
any quartz into the kiln, firewood is placed in the bottom, and set on end around the sides; a
layer of ore is then dumped on top of the firewood, and on top of this layer more firewood is put
in, and so on until the kiln is full. Judgingfrom the amount of firewood used in the kilns, the
object is to partially roast the ore, as well as have it thoroughly dry. As soon as the kiln is burnt
the ore is drawn out, andrun in trucks to the bottom of the poppet-legs, and from there lifted by
the winding-engine and dumped on the grizzly in front of the rock-breaker.

Grizzly.—The grizzly is made of round iron bars 1-J-in. diameter, lift, long, and set 1-jin.
apart. The coarse particles that do not pass through this grizzly go down to the rock-breaker,
and are there reduced to a maximum of liin. diameter. The stuff then passes down into a hopper
orbin, and thenceinto a Challenge ore-feeder, which feeds the stamps.

Battery.—The crushing-battery consists of thirty heads of American stamps, 9001b. each, with
cast-steel discs and cams. Only ten heads of stamps were at work at the time of my visit; the
other batteries were not completed. These have a lift of about Bin., and make about ninety drops
per minute. The ore is fed into the mortar by the Challenge ore-feeder, and crushed dry through a
forty-mesh grating; but Mr. Russell, the manager, informed me that he intended to use a sixty-mesh
grating. The crushed material, on coming through the grating, falls into a longitudinal trough in
front of the grating, into which an archimedean screw is fixed, and as the screw revolves the dust
is moved along into a chamber, from which it is lifted by means of an elevator aud delivered into
trucks, and is then dumped into the combination-pans. The mortars of the crushing-battery, and,
for some distance up, the stamp-shanks, are all housed in with tongued-and-grooved lining-boards,
and there arepipes comingfrom this housing to convey any of the very fine particles of dust into a
room constructed to receive them, which is also constructed of tongued-and-grooved lining-boards.
Notwithstanding that everything is done to collect the dust, the quantity floating about in the
battery-house was, at the timeof my visit, very considerable : even the outside of the walls androof
had all the same whitish-grey colour, denoting that dry crushing was going on inside the
building.

Combination-pans and settlers.—There were eight combination-pans and three settlers erected
in position at the time of my visit. Each pan holds achargeof about 1 ton of pulverised ore. W7hen.
the pans are charged a little sulphate of copper and salt are added, and also the requisite amount of
water tokeep thecharge in a state of fine pulp ; acharge of4001b. of mercuryis thenadded, and each
pan is worked for about four hours, the water being heated by a jet of steam from aboiler. The
inullers of-theso pans are driven at a speed of from seventy to eighty revolutions per minute, and
after working each charge for about four hours the slime is drawn off into the settler, and there
worked for a similar period, with a continuous stream of~ clean water falling on the top. The
revolving arm of the settlermakes about seventeenrevolutions per minute, and is kept working
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until another charge is ready to be run offfrom the combination-pan. The slime is gradually drawn
off from the settler, and the quicksilver and amalgam collects in the bottom of the pan, and is
drawn ofFinto a canvas straining-bag, where the amalgam is finallycollected.

In addition to these appliances there is arevolving Howell roasting-furnace ; but they werenot
using this at the time of my visit. Mr. Russell informed me that they found no benefit in chlori-
dizing the ore before amalgamation ; at the same time, he admitted he was only saving about 60
per cent, of the silver in the ore. He was erecting a Frue vanner to try experiments with concen-
trating the ore. The operationsat this company'sworks have consisted in nothingbut experimenting
as to the best class of machinery to adopt. For the past twelve months machinery has been erected
and pulled to pieces again and again, and another class of machinery tried. Explosives have even
been used to break up some of the original plant, without any other apparent reason than to
prevent its remaining a memento of the experiments. There is, however, a good plant now erected,
and it is to be hoped that there will be an abundance of payable ore to refund the shareholders for
the largeoutlay and money spent in foolish blundering, which wouldnot have been toleratedhad it
belonged to local proprietors; but, unfortunately, the money spent is foreign capital, and unless the
mine possesses somerich ore to recoup the outlay it will be the meansof retarding the introduction
of capital into the colony for mining ventures.

The whole of the machinery was at the time of my visit driven by a horizontal under-type
semi-portable steam-engine; but the company were erecting two Pelton water-wheels of 7ft.
diameter and 15in. face, and intended to utilise the water from the Ohinemuri River as a motive-
power. An underground tail-race has been constructed from the Ohinemuri River to the battery-
house, to carry off the waste water from the Pelton wheels. A large shaft or paddock is sunk at
the head of the tail-race and strongly timbered. In the bottom of this shaft or paddock the
wheels are erected, where they are under an available head of waterof 50ft., which will give about
four and a half effective horse-power for every sluice-head of water they use on the wheels.

A dam has been constructed in the Ohinemuri River, and also another dam has been con-
structed in one of thebranch creeks, as a supplementary supply. The water-race from the main dam
to thebattery is about 212 chains in length, and thedimensions of the ditch are, 3ft. 6in. on thebottom,
9ft. across the top, and 2ft. 9in. in depth. Assuming that it is capable of conveying water to the
depth of 2ft. 6in., this would be equal to about twenty sluice-heads ; the fall or gradient of the
ditch being 1 in 2,000.

A pumping and winding shaft is sunk to adepth of about 130ft., and all necessary gear erected,
but no workings had been carried on from the shaft at the time of my visit. There were eight
men employed in breaking out ore from the adit-level,and twelve men employed in the construc-
tion or completionof the underground tail-race,as well as a number of mechanics engaged in the
erection of the plant. A large quantity of ore was on the surface ready for treatment.

Since writing the above description of this plant, Mr. J, W. Walker, at the request of the
Inspector of Mines, Thames, supplied him with a full description of the reduction plant and gold-
saving appliances used by the company of which he is manager; and, as his remarks thereon are
interesting to those engaged in the treatment of auriferous and argentiferous ores, and worthy of
notice, the following is his reply to Mr. Wilson's letter:—
" Sm,— " Waihi Gold-mining Company, Bth April, 1890.

" Agreeable to your request dated 21st March, I send the following description of our
reduciion and gold-saving plant:—

" Engines.—One semi-portable compound forty-horse power; and one horizontal with Cornish
boiler—diameter of cylinders 16in., stroke 3ft. The former is used for operating the rock-breaker
and as much of our milling-gear as it is equal to on occasions when we run short of water. The
latter is used for winding and pumping and furnishing steam for ore-treatment.

" Water-power.—By means of two large dams on the head branches of the Ohinemuri River
we have raised these streams at that point 16ft., and by means of fluming and open channels the
water is conveyed to the .works, two miles and a half. The race is capable of bringing twenty-five
sluice-heads. The power is obtained from two Pelton wheels placed at the bottom of apit 52ft.
deep, whence the waste water is conveyed again into the river at the lowest available point by a
tunnel 1,200ft. long. The Peltons are 7ft. diameter over all, and are fed by a column 42in. in
diameter, supplied with double nozzles for each wheel and with regulating-valves. The power is
conveyed from these wheels to the gear on the surface by arubber belt 20in. wide.

" Reduction Gear.—We have two large rock-breakers, but use only oue. This is capable of
reducing 40 to 50 tons in eight hours fine enough for our stamps.

" Stamps. —Thirty stamps, each Ocwt., run ninety-two to ninety-five beats per minute, fed
automatically, and stamping through steel-wire gauze, 3,600 perforations each square inch, reduce
in twenty-four hours 45 to 50 tons of ore to finest pulp, which falls into a trough carrying a special
conveyor, which passes it along to the elevator; thence it is raised to the rotary roaster or, option-
ally, to an ore-bin capable of containing 50 tons.

" Amalgamating-paus.—These are known as the ' Combination mills,' similar to the old
' Wheeler '—sft. diameter. We have eight of these pans, and treat about one ton as a charge for
each pan. As ourpulp has already been fined sufficiently, no pan-grinding is necessary, and there-
fore from three to four hours' agitation with 4001b. of mercury and chemicals, with steam, com-
pletes amalgamation, when the charge is allowed to flow into the settling-pans—Bft. diameter—
where the mercury and amalgam are separated by gravitation, the pulp being gradually floated off,
while the metal finds its way into cast-iron tanks, after being self-strained through inverted conical
canvas bags. „

" Clean-up Pan.—The crude amalgam in due course is periodically taken from the canvas
bag and dressed in a 4ft.-diameter pan, and again squeezed—this time into balls, ready for the
retort.

6—C. 3.
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" General Bemarks. —Ours being a dry-crushing process.it is necessary to have the ore quite
free from moisture before treatment,and therefore it is dumped direct from the mine into kilns—
of which-jwe have ten—where it is not only dried but calcined. As we sink on ourreefs doubtless
more perfect calcination will be necessary to deal with the base ore usually found under water-
level. JvVe shall then use the rotary roasting-furnace on the ore when pulped by the stamps ;
meantimeour rock is ' free-milling,' and we rind thatkiln-roasting suits our purpose.

" One ton of firewood treats one ton of ore ; consequently fuel costs Is. 3d. per ton. This
expense, however, is more than balanced inrendering the ore brittle, and thus saving tear-and-wear
of shoes and dies; and I mayhere state that Ido not think a pulp so fine as weare milling is other-
wise obtainable than by preliminary roasting of the ore.

" Two things in this connection stand out incontrovertible—first, that without fine grinding a
large proportion of gold must pass off unliberated in the tailings; and, second, that the oftener and
finer tailings are ground and reground the oftener you continue to add to the gross extraction.

" The wear-and-tearper ton on our stamps is less than that on wet stamps, as stamping is
generally done elsewhere, and the actual cost is certainly not much greater.

" The duty performed comparatively by each process may perhaps be best judgedof when I
place figures side by side : thus, the finest gratings used on the Thames have 196 perforations in
each square inch,—i.e., 14 x 14. We are using mesh with 3,600 holes per inch—i.e., 60 x 60.

" It has been said that fine stamping of the matrix means also necessarily fine pulverising of
the individual particles of gold, and thereby adding to the difficulty of saving. This is true if
gravitation is depended on principally, and it may also hold good in berdan or any such treat-
ment, where the feed and discharge are continuous ; but gravitation plays no part in our pans-—
fine particles have no extra chance of escape.

" From each charge of pulp put into our pans is taken a measured sample every morning. All
these samples are mixed, quartered, and assayed. We thereby know what proportion of assay-
value the process is giving. If it is not satisfactory it must be varied, at the discretion of the
mill-manager, until results improve.

" Certain oresrequire more time in the pans, others less ; and so also with the quantities re-
spectively of salt, copperas, &c, in orderto get perfect amalgamation. These are details I need not
dwell on, and Iwill sum up by stating my opinion that five years hence there will be found more
dry-crushing mills on this peninsula than wet ones. This I am certain of—namely, that, applied to
the general classes of up-country ore, our process will produce from 50 to 100 per cent, more gold
than any old-style mill now in use in the district.—I am, &c,

" The Inspector of Mines." " J. W. Walker.
Silverton Mine.—All the workings in this mine were suspended at the time of my visit: the

shareholders are waiting anxiously to see the Waihi Gold and Silver Company's reduction plant
properly tested before forwarding any ore for treatment. They have a considerablequantity of low-
grade stacked at the mine.

I have to expressmy thanks to Mr. McDonald Scott, who forwarded the balance-sheets of the
different companies he is connected with in the Thames 'and Ohinemuri districts, which offered
information in respect to the mines which cannot otherwise be obtained.

Te Akoha.
In my last annualreport attentionwas directed to the new reduction-works which were erected

by the Te Aroha Silver- and Gold-mining Company at Waiorongomai, and which were expected to
quite revolutionise the systems adopted for the treatment of auriferous and argentiferous ores; but
the venture has resulted in a disappointment to the company who erected the works, inasmuch as
they spent their capital on the erection of a plant without ascertaining whether the quantity of ore
necessary to keep it going could be procuredfrom their mine. It will be recollected that the nucleus
of this plant was purchased by an Australian syndicate from Messrs. Firth and Clark, of Auckland,
who sent their manager, Mr. H. Adams, overto thePacific Slope a few years ago, to get a know-
ledge as to thebest appliances for the reduction and treatment of complex auriferous and argenti-
ferous ores. On his return from America Mr. Adams was a fellow-passengerwith Mr. W. E. Wilson,
whohas been successful in miningenterprises at Broken Hill, in New South Wales. The description
of the lodes at Te Aroha given by Mr. Adams to Mr. Wilson induced him to form the Te Aroha
Silver- and Gold-mining Company, to purchase the property, and to erect one of thebest plants in
the whole of the Australasian Colonies for the reduction and treatment of the auriferous and argenti-
ferous ores which were said to be almost inexhaustible; but no sooner was the plant erected than
the company found out that the quality of ore they were led to expect was in the lode did not
exist in sufficient quantity to keep the plantat work. Indeed, it is the same old story—instead of
spending several thousands of pounds in prospecting and testing the mine, the company had full
confidence in the information they received, and spent their capital in the erection of aplant.

From a recent examination of this company's property one cannot help being impressed as to
its value ; but a largecapital is required to develop it. There is what is termed the Main, or Buck
Eeef running along the backbone of therange for over three milesin length, with good shots of
auriferous stone occurring here and there. In fact, it is the largest quartz lode in New Zealand,
being from 10ft. to 20ft. in width; and the greater portion of the gold extracted from the Te Aroha
field has been taken from the NewFind Mine, which is onportion of this Buck Eeef, and which now
forms portion of the syndicate's property. Also, at the northern end of this property Mr. Fergu-
son's Glasgow syndicate have opened out this reef, and have got a valuableauriferous deposit on the
outcrop, which is likely to yield several thousand ounces of gold. The natural facilities afforded
for opening up and prospecting this mine cannot be excelled in any part of the world, as it can be
worked giving as much as 2,000ft. of backs by adit-levels. In addition to this large Buck Eeef there
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are several other lodes in the property which have been proved to be payable^ for working by a
properprocess of treatment, such as this syndicate is now in aposition to apply.

It cargiot, however,be expected that the whole of this main lodewill payfor working, for it is well
known in everycountry wherequartz-mining is carried on that the goldruns in shots and ledges, and
nowhere is this shown more than in New Zealand. A shot of payable stone may be found for
400ft. inlength, and possibly for not more than 70ft., and then comes, as it were, ablank in the lode ;
afterwards another shot may be found further along its course. Sometimes even in these shots
there will be ledges where there is far more gold in the stone than in other places. For instance,
on or near the outcrop a rich patch of gold may be found, and after going down for a few feet the
stone gets poor; then another rich patch may be got deeper down. This is characteristic of the
auriferous lodes that have hitherto been worked in the North Island, and it is not to be expected
that the lodes in the Te Aroha district will prove an exception to the general rule. There is no
gainsaying the fact that comparatively little prospecting has been done on this Buck Beef or main
lode, unless in the New Find Mine, and here the shot of gold has been carried down to a depth of
over 300ft.

The company now proposes to construct a low-level adit from the side [of a creek near the
Fern Spur, to cut the main lode at a depth of 900ft. below the outcrop, and then continue the same
level along the lode to under the workings in the New Find Mine, which would necessitate about
5,600ft. of driving; and they also propose to construct uprises on the lode at different intervals.
By this means the lode would be prospected systematically, and there is fair reason to believe that
a valuable mine would be opened up. With the plant now erected very low-grade ore could be
made to pay for working. From the point the adit commences to the lode is 1,800ft., and from the
place where it cuts the lode to under the workings of the New Find Mine, 3,800ft. The construction
of this adit is estimated to cost about £30,000. In constructing this adit it would cut the Silver
King reef at about 1,030ft. from the mouth, the Werahiko reef at 1,340ft., and the Welcome reef
at about 1,570ft. The whole of these reefs are auriferous and of a good thickness. When the adit
was under the New Find workings there would be about I,lßoft. of backs. The proposed adit is a
bold project, but it is one where success is likely to attend the undertaking.

Although the Te Aroha field has been opened for seven years, the amount of prospecting done
is very limited. Auriferous quartz has been discovered on both sides of the main lode, and the
direction of all the lodes on each side of the main one tends to show that they are only branches,
or, at least, that the whole of them join the main reef.

The amount of gold got from this field, according to thebattery returns, up to the end of 1888,
was 26,3130z., the number of tons crushed being 35,146; thus giving an average yield of 14dwt.
23gr. of gold per ton. Since the present company commenced treating the ore—that is, from the
Ist March, 1889, up to the 18th January, 1890, 4,045 tons of ore have been treated, which has
yielded bullion to the value of £5,094 : this gives an average yield of about £1per ton. In addition
to the original purchase, the present company have expended—

£
On plant and machinery, exclusive of concentrating plant ... ... 15,599
On concentrating appliances ... ... ... ... 3,248
On tramway ... ... ... ... ... 1,788
On water-races ... ... ... ... ... 2,145

Total ... ... ... ... ... 32,780
The area of ground held by this company includes a special claim of 130 acres, and five

licensed holdings, comprising in all 213f acres.

Beduction-works.
The present system of working is described by Mr. John Howell, a mining expert from

America who was engaged by the company to erect their reduction-works, and who is now engaged
by the Broken Hill proprietary to conduct their operations during the absence of Mr. Patten, the
general manager, who has had to leave on account of ill-health.

The quartz is conveyed in trucks from different mines by branch lines to the ground-tramway,
constructed by thePiako County Council at a cost of over£18,000, of which amount the Government
contributed £9,000. This line of tramway extends for a distance of three milesfrom theplace where
the reduction-works are erected, following round the face of therange on three different levels, and
having three steep self-acting gradients.

The ore when it arrives at the battery-platform is discharged direct from the trucks on to the
grizzlies or gratings, the bars of which are fixed 2in. apart, and all the small material amongst the
ore drops through the gratings into hoppers, and is thence fed direct into the stamp-mortars by
means of automatic self-feeding machines, known as the Challenge ore-feeder. The coarse ore
passes down over the gratings to the rock-breaker platform, and is thence fed into Blake's patent
rock-breaker, three of these machines being erected. The ore, after being reduced in the rock-
breaker, is discharged into chutes, which conveys it into the Challenge ore-feeder. The rock-breakers
are driven from a shaft by means of an independent Pelton water-wheel of thirty-horse power, and
they are each capable of breaking 50 tons of quartzper day of twenty-four hours.

There are sixty heads of stamps erected, forty of which are of the pattern generally used
throughout the colony. Each .of these stamps weighs about 8501b. -The stamps of the old pattern
have a drop of about 10in., ans generally run at about sixty-five strokes per minute. Mr. Howell
states that, these forty stamps have a crushing-capacity of only about 40 tons per day, or about
1 ton to each stamp. This seems to be a small average, considering that the quartz has been
through the rock-breaker; but some allowance has to be made for this statement when it is taken
nto account that Mr. Howell is making acomparison with the crushing-capacity of a new battery
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which he had constructed on the American principle, the stamp-mortars of which werepatented by
himself in America. While admitting that the American battery is superior to the ones in general
use in the colony, the difference in their crushing-capacity is not so much as Mr. Howell claims
for them> The newbattery consists of twenty head of stamps of the same weight as those of the old
pattern, with a drop of 7-J-in., and run at a speed of ninety-fivestrokes per minute. Thesp stamps are
said to be capable of reducing 40 tons of quartz per day, being 2 tons for each stamp. This battery
is furnished with steel cams, which are constructed in the form of an involute curve, and are much
superior to the cams in general use in the batteries throughout the colony. The stamp-shanks are
also provided with steel discs, which are held to the shank by means of vertical concavekeys, the
concavity being slightly less in radius than the shank of the stamp, and this key is held against the
side of the shank by two cross-keys, one near the top end of the disc or tappet, and the other
near the bottom. At the back of each stamp—that is, the side opposite the cam-shaft—there is a
hinged wooden bar to hold up the stamp whenrequired. When any or all the stamps are required
to be hung up a thin piece of wood is placed on the top of the cam, and this raises the stamp
sufficiently high to admit of the wooden bar being placed under the disc, which also allows the cam
to revolve withoutcoming in contact with the tappet. By this means any of the stamps can be
hung up at a moment's notice without affecting the speed of the adjoining battery. The stamps
are drivenby two Pelton water-wheels of fifty-horse power each, one of these wheels being used to
each thirty head of stamps.

The pulverised material is forced through the gratings, and passes directly over quicksilvered-
copper plates, and which are about 4ft. in length, upon which the most of the free goldis said to be
retained (this is, however, very doubtful, as it will depend on conditions to a great extent), while
the coarserparticles, and all the sulphides containing either gold or silver, escaping over those
copper plates, are conveyed direct to theconcentrating plant through iron pipes by means of a
current of water. The gold and silver caught on the plates is cleaned up at intervals and treated in
the ordinary way.

The concentrating plant consists of twenty Frue vanners, twelve of which are used for treating
the material from the forty head of old stamps, and eight are used in treating the material from the
twenty head of newstamps. The concentratorsperform amost important work—namely, the separa-
tion of all base sulphides from the valuelessquartzand gangue ; and this result is attainedby means
of a simple arrangement, giving a lateral and side motion to the machines. Each machine is
provided with an endless indiarubber belt 3ft. 6in. wide and 28ft. long, overwhich the pulverised
material passes. The belt has an inclination of about Bin. to 12ft., and travels at the rale of about
2ft. per minute, while the vibratory motions sideways are about 200 per minute. The crushed
material, as it is discharged from the pipe that conveys it from the copper-plated tables, drops on
to the concentratordistributor, wThich distributes the materialevenly across the whole width of the
belt as it movesround. A spray of water from a perforated pipe is continually playing on the ore
as it falls on the belt, and washes away the light particles, which are termed tailings, while the
uphill travel of the belt against the stream carries over the denser metallic grains into a receiver
underneath which is filled with water. The travel of the belt through this receiver washes all the
particles off it, and leaves it clean to receive a fresh deposit as it comes round on top again.

The general all-round assay-value of the Waiorongomai ores crushed at the company's battery
since its present proprietors commenced operations has averaged about £1 15s.per ton for gold and
silver. The quality has of course greatly varied, a considerable quantity obtained from the NewFind
portion of thecompany's property having averaged £3 to £4 per ton. About 60 per cent, of the gold
and silver contained in the ore is associated with base-metal sulphides which forms about 3 per
cent, of the weight of the crude ore; so that by means of the quicksilvered-copper tables and the
Frue vannersfrom 75 to 85 per cent, of the assay-value of the crude ore is saved.

Analysis of the concentrates show that they contain the following :—
Per Gent.

Sulphide of lead ... ... ... ... ... 8-44
Sulphide of copper ... ... ... ... ... 3-35
Sulphide of zinc ... ... ... ... ... 12-80
Bisulphide of iron ... ... ... ... ... 48-50
Tersulphide of arsenic ... ... ... ... ... 0-17
Silica and silicates ... ... ... ... ... 26-05

These concentratesare removed from the receivers underneath the vanners, and fed into an
elevator which discharges them direct into a Howell patent revolving-cylinder furnace, sft. in
diameterat the widest end. This furnace revolves at a speed of five revolutions per minute, and
has an inclinationfrom thefeed- to the discharge-end of Bin., the length of the furnace being 24ft.
The result attained by passing the concentrates through this furnace is that fully 90 per cent, of
the sulphur, together with all other volatile matter, is driven off by the action of the heat and
atmospheric air passing through the furnace. As the roasted ore is discharged from the furnace it
passes into a receiver, and is thence conveyed to the reverberatory or slagging furnace, where it is
mixed with apercentage of lead-ores and subjected to a strong heat: the result is that it is raked
out at the discharge-end in the form of slag, partially fused, and is then ready for smelting. The
revolving cylinder-furnace is capable of treating 40 tons of concentrates per day of twenty-four
hours, and the slagging-furnace half that quantity (20 tons) in the same time. The fuel used for
heating the furnaces is partially wood and partially coal.

The slagged ore, and also the fuel and any other materialrequired, is conveyed direct from the
battery to the water-jacket furnace by means of a tramway and trucks. The latter are discharged
direct on to the feeding and mixing floor, immediately above the furnace. Here the ore is mixed
with the necessary fluxes—such as limestone, iron-ore, iron-filings, lead, &c.-—and is then fed into
the blast-furnace in layers with coke fuel.
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The blast for the furnace is supplied by a Baker's No. 4-J blower, having six air-pipes, into the
side of the furnace, driven by aPelton water-wheel of about fifteen-horse power. The orepassing in
through the smelter is subjected to a heat of about 4,000° Fahr., which reduces the whole of the
contents of the furnace to a thin fluid. By the action of this intense heat the gold, silver, and
lead are completely liberatedfrom the ore, and, from chemical affinity and by their specific gravity,
combinetogether and sink down through the molten liquid into the bottomof the furnace, known as
the lead-well. The contents of the well are dipped out at intervals by means of ladles. The well
here referred to is outside the furnace, and connected with thebath in the bottom of the furnace,
and shows the height of the molten metal. The metal is taken from this well and poured into
moulds, from which it is subsequently turned out in the form of bar-bullion, and stacked ready for
shipment to the refineries. There is an opening in the water-jacket above the lead-well, which is
stopped up, but is tapped at intervals to allow the residue or waste substance to run into slag-pots,
where it is allowed to cool before being turned out.

It is not essential that all ores should be concentrated prior to smelting, as there are raw
ores that are suitable to be mixed with the necessary fluxes and fed directinto the furnace, just in
the same way that concentrates are, and smelted. It has been clearlydemonstrated, however, with
regard to the generalrun of oremined at Waiorongomai, that it is suitable for concentration, and
more cheaply treatedby this method ; whilst ores from other portions of the goldfield—Karangahake
—have been found unsuitablefor concentration owing to the low specific gravity of the sulphides
contained therein—namely, that portion which covers theprecious metals.

The water-jacket furnace is capable of smelting from 20 to 30 tons per day, exclusive of
fuel and fluxes, the quantity varying according to the character of the ore under treatment. The
general value of the bullion obtained has been about £60 per ton.

For the treatment of ores which cannot be satisfactorilydealt with by meansof crushing and
concentration, &c, the "Boss" plant is used. This plant consists of three grinding-pans, sixamal-
gamating-pans, and two settlers, which are driven joy a Pelton water-wheel, and are capable of
treating about 30 tons of ore per day. The precious metals saved by this plant are found in
the form of amalgam. The ore, previous to being treated in the plant, is crushed, and, if found
necessary after assay, chloridized in the White-Howell revolving furnace, which is capable of
roasting and chloridizing about 30 tons of ore per day. When the ore requires roasting after
crushing, it is crushed in a dry state.

The present plant erected by this company is capable of treating about 100 tons of ore per
day of twenty-four hours, and the cost of crushing and concentrating is said by Mr. Adams, the
present manager, to be 3s. per ton. In connection with the works there is a very complete labora-
tory, fitted up with all the necessary appliances for making elaborate assays of the ore.

The following tables, supplied by Mr. Adams to the proprietor of the Te Aroha and Ohine-
muri Netos of 30th November, 1889, show the cost of treatment of the ore at this company's
works:—

Treatment of Siliceous Custom-ores and Company's Concentrates.
£ s. d. £. s. d.

To Labour .. .. .. .. 643 011 By Value of 155J tons concentrates pro-
Four flasks quicksilver.. .. .. 40 010 duced from 4,586j tons ore—assay-
Freight on supplies .. .. .. 16 6 9 value .. .. .. .. 3,221 14 10
Miscellaneous supplies .. .. .. 42 5 5
Blacksmith's slack .. .. .. 6 9 11
Oil, screens, &c. .. .. .. 43 8 0

791 11 10
Less charges for treating ous-

tom-ores .. .. .. £28 12 7
Supplies on hand .. .. 60 0 0

88 12 7

£702 19 3 £3,221 14 10

This shows the cost of crushing and concentrating to be about 3s. Id. per ton of crude ore, or,
the cost of producing the concentrates was £4 9s. 2d. per ton.

Boasting and desulphurising the concentrates in the Howell revolving furnace :—
£ s. d.

Labour ... ... 11 16 11
44 tons of firewood ... 1220

Total .., ... 23 18 11=to about 3s. per ton of concentrates.
Cindering of concentrates, lead, and siliceous custom-ores in the reverberatory furnace :—

£ s. d. ,
Labour ... ... ... ... ... 252 5 7
Furnace-tools ... ... ... ... ... 1 15 9
15 tons fine coal ... ... ... ... ... 18.10 2
89 tons ordinary coal ... ... ... ... 86 15 9
245 J tons firewood ... —.. ... ... 81 12 0

Total ... ... "... ... 440 19 3
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Tons owt. Ore-treatment Memorandum.
156 12 concentrates

.257 0 Broken Hill lead-ores
103 19 siliceous custom-ores

517 11 ore and concentratestreated in the reverberatory furnace at a cost of
£440 19s. 3d., or about 17s. per ton.

Smelting of cindered concentratesand siliceous custom-ores in the water-jacket furnace :—
£ s. d.

To Limestone (72 tons) .... ... ... ... 55 8 11
Fluor-spar (11J- tons) ... ... ... ... 906
Labour ... ... ... ... ... 359 10 7
Scrap-iron ... ... ... ... ... 64 15 7
Miscellaneous freights and supplies ... .'.. ... 817 6
Coke (139 tons) ... ... ... ... 288 6 7

785 19 8
Less products of custom-concentrates ... ... ... 317

Total ... ... ... ... 782 18 1
This shows the net cost of smelting 517 tons llcwt. of concentrates to be about £1 10s. per

ton.
Summary of Expenditure.

£ s. d.
To Crushing and concentrating ... ... ... 702 19 3

Desulphurising androasting ... ... ... 23 18 11
Cindering in reverberatory furnace ... ... ... 440 19 3
Smelting in water-jacket furnace ... ... ... 782 18 1

Total ... ... ... ... 1,950 15 6
This is equal to about £3 15s. sd. per ton for crushing, roasting, cindering, and smelting.
The water-jacket furnace was charged on the 18th September, 1889, and continued running at

intervals until the Ist November, during which period the furnace was under charge and tap for
thirty days, treating an average of 20^- tons per day of twenty-four hours. The highest assay of
slag from the tap was—Gold, nil; silver, loz. 12dwt. 16gr.per ton ; and lead, 10per cent.

Records of Water-jacket Smelter.
£ s. d.

To 156 tons llcwt. concentrates, assay-value ... ... 3,405 16 10
257 tons lead-ore, assay-value ... ... ... 1,985 11 7
103 tons 19cwt. siliceous custom-ores at assay-value ... 2,440 17 6
Base bullion from tailings plant ... ... ... 622 19 2
Base bullion purchased from old battery company ... 15 0 0

8,470 5 1

By 125 tons lOcwt. auriferous silver -lead bullion shipped to
London ... ... ... ... ... 8,258 3 11

Estimatedvalue of lead-well, &c, on hand ... ... 100 0 0.
8,358 3 11

This is equal to 99-J- per cent, of the assay-value of the concentrates and base bullion treated.
Or, suppose the £100 added as the estimated value of the lead-well, &c, were deducted, then
the saving would be equal to about 97-J- per cent, of the assay-value.

Although the present plant at Waiorongomai is the most complete there is in the whole of the
Australasian Colonies, it must not be supposed that it is suitable for every class of auriferous and
argentiferousore that is met with in the North Isla.nd. For instance, Mr. Comes, manager of the
Champion Mine, at Tui Creek, informed me that his company got 23 tons of ore treatedat these
works, and only got about 46 per cent, of the assay-value of the ore; but it must be borne in mind
that the ore from the Champion Mine is the most complex and refractory ore found in the colony,
and none of the plants in Europe have as yet been able to treat it satisfactorilyowing to the large
quantity of zinc-blende the ore contains. There are also large bodies of ore containing sulphides,
selenides, and tellurides of silver, which are not suitable for concentration; and it is very questionable
if theBoss plant is capable of extracting a large percentage of the silver in this class of ores. Each
class of ore has to be treated on its merits, and this means that it requires at each reduction-
works an experienced metallurgist to conduct the operations in connection with the treatment of
the various ores that come to hand.

Ferguson Syndicate Company.—This company's mine, or special claim, adjoins the northern
end of the Te Aroha Silver and Gold Company's properties. It will be remembered that some two
years ago Mr. Ferguson went Home to try and float a company to work this ground, and succeeded
in getting a Glasgow syndicate to take the propertyup. Mr, Ferguson has lately discovered arich
shot of gold in the Buck, or Main, Eeef a few chains further to the northward than where the gold
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was first discovered in the Premier Company's ground. The reef at this place is about Bft. in
thickness, but the very rich run of stone is only about 12in. wide. A winze is being sunk on the
lode, ancLsßtone stacked ready to send down to the battery as soon as it is completed. This dis-
covery is from I,Booft. to 1,900ft. above sea-level. Adits and winzes are being constructed so that
the storie can be sent down in passes from one level to another to the hoppers at the head of the
tramway. About a ton of picked stone has been bagged and taken down to the battery-house,
which, according to assay, will realise £100, and there were about 50 tons of ordinary ore, which
would give about 2oz. of goldperton, stacked alongside the new discovery. The quartz will be taken
from the hopper near the mine to the battery which is erected at the side of Waiorongomai Creek
by a self-acting inclined tramway, having two separate grades and being worked with brakes at the
top of each incline.

Reduction Plant.—The ore is dumped into an ore-bin at the bottom of the inclined tramway.
Thence it is led by gravitation overa grizzly, and what passes over this is led into a hopper, which
feeds aBlake stone-breaker, where the ore is reduced to about l-|in. in diameter. The fine material
that passes through the grizzly, and also the material from the stone-breaker, falls into a hopper,
and from this hopper thebroken ore passes into a drying-furnace.

Drying-furnace.—This furnace is built withbrick on an inclination of about 1 in 1, being 20ft. in
length on the slope, having a widthof about 3ft. and a depth of 6m., and in its length it has thirteen
steps, which prevents the ore from running down too fast. On theback of the steps there is a
flue coming up from the furnace-box, which is placed at the bottom, and on the top end of the flue
there is an iron chimney or funnel to carry away the smoke, in which a damper is placed to regu-
late the draught. On the front side of the drying-furnace there are as many cross-plates of iron as
there are steps, and these cross-plates stand on edge and keep the ore in position while drying.
When the ore is sufficiently dried the door at the bottom of the furnace is opened, and the material
is run over a second grizzly, and all that does not pass through falls into a hopper, and passes
through a second stone-breakerand is reduced to about the size of walnuts; thence it passes into
a hopper, which feeds the Lamberton mill.

Lamberton Mill.—This consists of a cast-iron pan, having a convex circular top. It is about
3ft. 6in. in diameter, and about 2ft. Gin. deep. The convex top is bolted to the sides as well as
thebottom of the pan. All the joints are made air-tight. In the inside of the pan there is a
cast-steel false bottom with a circular groove for cast-steel balls to rotate in. These balls are
lOin. in diameter, and there are ten of them in each pan. On the top of these balls there is a
cast-steel disc-plate having a shallow groove on the under-side, which has the effect of keeping the
balls steadily in their course while revolving. There is a hollow vertical shaft which passes
through the cover of the pan and also through the disc-ring, and it is through the centreof this
shaft that all the ore is fed into themill. Above the disc-ring there are circular plates of cast-
iron, which are merely used as weights so as to have a weight equal to 2 tonspressing on the
balls. On the top end of the shaft there is a bevelled pinion, which is driven by another bevelled
pinion placed on a short horizontal shaft having a fast-and-loose pulley on the outer end, and
driven by a belt from an intermediate shaft. The disc-ring is made to rotate at the rate of from
100 to 110 revolutions per minute. The effect of this is that it sets all the balls rotating,
and the centrifugal force causes the balls to press hard on the side of the groove in the false bottom
next to the periphery, and no doubt will form a very effective grinding-machine ; but it is question-
able if the wear-and-tear on the balls will not be too great to justify their adoption. This has
proved to be the case with the same class of mills at the Crown Claim, Karangahake, when wet
crushing was carried on, where some six sets of balls were worn out in crushing 60 tons of ore ;
but Mr. B. Ferguson states that in crushing dry there is very little wear-and-tear. However,
this has yet to be proved in dealing with the hard New Zealand ores.

The gratingsproposed to be used with these mills are made of Jin. mesh. Each grating is
2ft. long by about Ift. deep. Four of these are used in each mill. The reason assigned for
using such coarse gratings is that a large quantity of the material getspulverised fine enough to
pass through a sixty-mesh screen, and it is better to get clearof all thefine material as soon as pos-
sible, and whenever coarse grains come through the gratings they are caught on the shaking-table
and lifted with elevators back to the mill to be regroimd.

Shaking-tables.—As soon as the crushed material comes from the mill it passes on to two
shaking-tables, which are 6ft. long and 2ft. wide, having bottoms of fine wire, gauge thirty-
mesh. These tables make 250 shakes per minute, with a 2-J-in. stroke. The fine dust, going
through the screen, is then in a fit condition to be either amalgamated or treated by the Cassel
process.

Amalgamating-pans.—There are eight Mackay orFraserpans, and four settlers,for treating the
ore that is suitable for amalgamation. Where pulverised ore has to bereduced to afine state the
Mackay or Fraser pans have no equal as grinding-pans, but they are not good amalgamators, as
they flour the mercuryconsiderably. The plant for the treatmentof the pulverised ore by Cassel's
process was not constructed at the time of my visit.

Tui Cheek.
There is very little workbeing done in the mines in this district. There were only three men

employed in the Champion Mine at the time of my visit. A good deal of stonehas been taken out
near the surface along the cap of the reef from the saddle downwards, or to what is known as the
"blow," where cinnabar is found in the centre of the lode. Two adit-levels have been put in from
the side of the range, and stone taken from the lode. In the lower adit-level the lode cut out going
northwards, but coming southwards it was from"sft. to 7ft. in thickness, and contained a good deal
of galena, zinc-blende, and a little copper. A parcel of 23 tons of ore was forwarded to Waiorongo-
mai for treatment;. Average assays were made from this parcel with the following result:—



C—3. 48

No. 1 sample—6dwt. 12gr. goldper ton ;
31oz. 7dwt. 4gr. silver per ton.

No.-3 sample—3dwt. 6gr. goldper ton ;
13oz. 7dwt. 4gr. silver per ton.

The ore"was crushed wet and was then concentrated,but only 46 percent, of thebullion was saved by
this process, which gave the Champion Company £16 net alter the expense of treatment, which was
not sufficient to justifythem forwarding any more for similar treatment at the Waiorongomai Works.
The manager, Mr. Comes, informed me that the English directorsof the company hadgiven instruc-
tion for 500 tons of ore, assaying to the value of £9 per ton, to be forwarded to England for treat-
ment, in order to see if a process can be got to dealsatisfactorilywith this class of ore, which is very
refractory and complex, owing to the large quantity of zinc-blende it contains.

The company have erected an aerialtramway one and a half miles in length to convey the ore
from the mine to the flat. This will cheapen the cost of transit of the ore considerably. They
estimate the expense of working the tramway, including wear-and-tear, to be equal to about 9d. per
ton. This tramway was constructed by Mr. B. J. Johnstone, who was for some years at Eeefton,
where these tramways have been used, and it works very satisfactorily; the cost of erection and
material being about £1,500. The same gentleman is now engaged in superintending the erection
of two similartramways at Tararu Creek ; and no doubt, when once introduced at the Thames, the
mine-proprietorswill find them moreeconomical for conveying the ore from the miryss to the battery
than by using horses and drays as they do at present.

In concluding my report on the quartz-mines in the North Island, they are gradually getting
more developed yearby year, and, although the rich finds of auriferous ore arenot so generally met
with as in the early days of the fields, the improvements in mining appliances, as well as the
knowledge gained in regard to the occurrence of auriferous and argentiferous lodes, and also the
special attention that is now being given to the treatment of the different ores, are tending to place
mining on a better basis, and this will ultimately result in being able to make poorer lode-stuff pay
for working. Many of the lodes that arenow considered of too low grade to workwillbe taken up and
maderemunerative ventures, and in developing them other discoverieswill be made. The whole of
the Hauraki Peninsula is full of auriferous and argentiferous lodes, many of which may not prove
payable for working ; but a great many of them will be made remunerative with improved appli-
ances. The timewill come when there will be large reduction-works on the different fields where
ores will be purchased according to their assay-value ; and, instead of each company spending its
capital in the erection of small inefficient plants, the moneywill go towards developing the mines
and prospecting the ground. The system of each company having a crushing plant of their
own is fraught with many difficulties. There is no one system that is suitable for the treat-
ment of all the ores found in the North Island, and small companies have not the capital to erect
expensive works to treat the ore properly, neither does the extent of their mines warrant a large
expenditure on plants of this description. If the present companieson such a field as the Thames
were to combine together and erect a central reduction plant for the field,where experienced metal-
lurgists were employed, and to get from 90 to 95 per cent, of the value of the bullion in the ore, less
the cost of treatment, there is many a claim that would pay for working that does not at
present.

The total quantity of material crushed last year in the North Island districts, according to the
returns from the several crushing-batteries, was 42,513 tons of quartz, 2-1- tons of picked specimens,
29,595 tons of mullock, and 7,856 tons of tailings; which yielded67,3230z., representing a value of
£130,961. This value includes £3,000 for ore exported from Karangahake, and, as the value of the
bullion last year from this field was £1 7s. 6d. per ounce, it would be equal to 2,1820z. This is not
added to the above total of gold obtained, but it is added in the following table.

The following table shows the number of tons of stone and mullock crushed and the yield of
gold from the northern goldfields since the returns have been supplied to the Mines Department.
The Thames returns include the Ohinemuri district up to 1886-87:—

District.
Number of Tons
of Quartz and

Mullock crushed.
Yield of GoH.

Average Yield
of Goldper

Ton.

'oromandel—1st April, 1880, to 31st March, 1881
1881, „ 1882
1882, „ 1883
1883, „ 1884
1884, „ 1885
1885, „ 1886
1886, „ 1887
1887, „ 1888
1888, „ 1889
1889, „ 1890

720
3,358
2,907
1,043

456
550
305

1,923
2,149
1,690

Qz.
4,960
7,351
7,577
4,018
3,201
3,382
4,170
6,774
8,090
6,708

Oz. dwt. gr.
6 18 0
2 4 0
2 12 0
3 17 0
7 0 0
6 3 0

13 13 0
3 10 5
8 15 7
3 19 9

Totals 15,101 56,231 3 14 11
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Collingwood.

Bed Hill Company.—This companywasfloated in England with acapital of £150,000, in 150,000
shares of £1 each; but out of this 34,450 shares were not issued, thus leaving 115,550 shares actually
issued. The company have acquired properties in the vicinity of the Bed Hill, Collingwood, for
which theypaid £100,000, of which amount £2,000 was paid in. cash, and the balance was given in
98,000 shares fully paid up. Such is theposition of this company as stated in the Nelson Colonist
of the 19th February last, which adds: "The company thus started with an available capital of
something under £18,000, and had the fond dreams which were indulged in turned into veritable
facts, the sapient business people of London who so willingly joined in the speculation would have
had about one-fifth of theprofits to divide amongst them, while those from whom they purchased,
and who are nameless, would have pocketed £80 out of every £100, made without any risk."

In three years it appears that £11,764 7s. lOd. was spent in New Zealand, of which amount
£4,695 had been expended on a water-race, £2,117 on plant, £1,012 on contracts, £1,164 on
wages, £808on salaries and honorarium, £119 on cablegrams, and, amongst otheritems, no less than
£410on travelling and miscellaneous expenses. Machinery was purchased in London for £2,401
05.6d.; but thiswasreduced to the extent of £690 by £600 claimed by the Hydrogen Amalgam Com-
pany and £90 formachinery sold. Current expenditure, including £4,416 brought forward from 1888,
is set down as £6,083, the largest items for the year being £1,200 for directors' fees, and £1,144 in
connection with office-expenses and interest on debentures, &c. These figures are taken from the
annual balance-sheet made up to 31st August, 1889.

According to the report published in the Money Review of the 7th December, the chair-
man stated at the meeting that, as serious dissensions had broken out among the local board of
management, the directors sent out the secretary of the company, Mr. Cousins, who is a Fellow of
the Chemical Society, and was at one time one of the instructors in the Boyal School of Mines, to
examine and report on their ''property; and on his arrival in the colony he found affairs in
almost a hopeless condition-— work at the mine suspended, creditors clamouring for pay-
ment of their accounts, miners for their wages, law-suits impending, leases not kept up—in
fact, the companywere in serious danger of losing their property, and the local managersat daggers-
drawn with one another. Mr. Cousins, in his report to the directors, states that the companv has

7—C. 3.

District.
Number of Tons
'of Quartz and

Mullock crushed.
Yield of Gold.

Average Yield
of Gold per

Ton..>•

Thames—
1st April, 1878, to 31st March, 1879

1879, „ 1880
1880, „ 1881
1881, „ 1882
1882, „ 1883
1883, „ 1884
1884, „ 1885
1885, „ 1886
1886, „ 1887
1887, „ 1888
1888, „ 1889„ *1889, „ 1890

41,917
33,017
32,405
30,698
25,867
,34,228
31,496
35,998
34,827
32,819
47,363
60,753

Oz.
57,207
59,576
53,154
45,803
43,311
54,878
37,705
61,540
38,142
35,949
35,796
33,817

Oz. dwt. grs.
17 7
1 16 2
1 12 19
1 9 20
1 13 12
1 12 2
14 4
1 14 4
1 1 22
1 1 11
0 15 3
0 11 14

Totals 441,388 556,878 1 5 6

Ohinemuri—
1st April, 1887, to 31st March, 1888

1888, „ 1889
1889, „ 1890

2,388
3,795
4,773

3,406
3,679

18,564

1
0
1

8
19
15

13
9

21

Totals 10,956 15,649 8 14

Te Aroha—
1st April, 1883, to 31st March, 1884

1884, „ 1885
1885, „ 1886
1886, „ 1887
1887, „ 1888
1888, „ 1889
1889, „ 1890

4,262
11,042
6,552
4,743
7,166
1,381
4,894

4,629
9,506
4,489
3,658
2,918
1,113

120,416

1
0
0
0
0
0
4

1
17
13
15
8

16
3

17
5

17
10
3
3

10

Totals 40,040 46,729 1 3 8

Grand totals from North Island 507,485 675,487 1 6 16

* This includes 29,595 tons of mullock cru:
t The gold obtained includes £3,000,value
{ The value of the bullion obtained from T

shed last year.
of ore exported, at
'e Aroha was lis. 6c

£1 7s. 6d. per ounce.
I per ounce.



C—3 50

a quartz-mine of undoubted value (which is, indeed, questionable),and regrets that nothing has been
done to open it out since it was owned by the company, and goes on to state the thickness of the
four leaders which have been previously worked in the claim, &c. The manager, Mr. Johnston,
informed me that this company holds mineral leases of 640 acres and 570 acres respectively;
also 44 acres as a quartz claim, and 30 acres of alluvial ground; thus making a total of
1,284 acres: and at the time of my visit there were four men employed in the alluvial claim,
and two men prospecting in the quartz-mine. These were the total number of men employed by
the company.

Quartz Claim. —The workings, with the exception of a low-level adit, are confined to the upper
level. This is carried into the hill for a distance of 411ft., going at about right-angles to the leaders
of quartz that have been worked. There are four leaders cut in this adit-level,varying from 2in. to
sin. in thickness, all of which are apparently auriferous. The quartz from theseleaders also con-
tains large quantities of copper-pyrites. They seem to have been worked from this level to the
surface, but whether they will prove payable for working downwardsis a question yet remainingto
be proved. At the end of the upper adit-level the present company are constructing a winze, which
was down at the time of my visit to a depth of 28ft. The No. 4 leader was cut in this winze—or,
rather, it may be termed a monkey-shaft, since it was sunk vertically with the view of cutting No. 3
leader, which is about 15ft. to thewestwardof this shaft. There arealso severalsmallstring-like veins
of fine quartz running here and there in the sandstone, which the manager informed me carried
gold ; but theseveins would require to be extremelyrich to pay for working. The same maybe said
of the leaders. There is noregular quartz lode yet found in this company's ground,but it resembles
to some extent the small leaders found in the Tokatea Eange, at Coromandel; but, unfortunately,
they do not appear to carry so large a percentageof gold.

The low-level adit is constructed from the side of the range facing Appo's Gully, at something
like 300ft. above the level of the machine-site. This adit-level was subsidised to the extent of £300
by Government. At a little over 600ft. in from the mouth a small leader was cut which is supposed
to be a continuation of the No. 2 leader found on the upper level. The quartz from this leader in
the low-level is highly mineralised, and has every appearance of being auriferous; but the cost of
working all these leaders will be very considerable, as a large quantity of the country rock has to
be taken out before a ton of quartz can be obtained. Scarcely any work has been done in
the quartz-mine since this company acquired the property; indeed, it may be said they are only
beginning to prospect the mine with the two men they have employed in the construction of the
monkey-shaftbefore referred to. The manager showed me amullocky reef which he said containeda
little gold, and it seems to be the same as that mentioned in Mr. Cousins's report, which states
that Mr. Price Williams originally reported it to the company after his visit to this district as
being 9ft. in thickness. There are, however, grave doubts whether this mullock will pay for
working.

Head-race and Dam.—A weir is constructed across the Parapara Biver to raise the water
sufficiently to enter theboxing that has been constructed to convey the water along the side of the
range. This boxing or flume is a mile and a quarter in length, and terminates at the mouth of a
tunnel leading from the Parapara side of the range into the head of Appo's Gully. The boxing is
3ft. wideby lft. 7in. in the clear, having the bottom 2in. and the sides lfin. in thickness, and
strapped with scantling every 3ft. All the boards have been close-jointed, so that battens overthe
joints are dispensed with. There are several inverted queen-truss bridges overbreaks and gullies,
having wire-ropes under the queen truss, made fast at each side of the gully, to support the
bridge. The whole of the head-race is constructed on a gradient of lin 528, or 1-J-in. to every 12ft.
in length, and at the time of my visit was conveying about six sluice-heads of water.

The tunnel betweenthe Parapara side of therange and Appo's Gully was constructed at both
ends for a certain distance, but it still requires about 200ft. to be drivenbefore it is completed. From
the lower end of this tunnel the ground is benched ready to lay stringers and boxing, which will
convey the water to a point on the side of the range at an elevation of about 160ft. above the level
of the machine-site.

Alluvial Claim.—The company, at the time of my visit, was utilising the water from the head-
race on the upper side of the tunnel to sluice away a deep run of alluvial ground which appears to
run through into Appo's Gully. They have constructed a line of tail-boxes to the Parapara Eiver,
a distance of 1,100ft., on afall or gradient of 3-Jin. to 12ft., the boxes being 20in. wide, with sides
lft. high, all of timber 1-Jin. in thickness. The water for sluicing is taken from the head-race for a
certain distanceby a wrought-ironpipe llin. in diameter, the end of which is at an elevation of about
35ft. above thebottom of the tail-race. There is aconnection at the end of this pipe whereby the water
is conveyed in two separate canvas hose sin. in diameter, at the ends of which arebrass nozzles
2in. in diameter. The total elevation of the head-race above the tail-race is 80ft.; but the most
of thepressure due to this head is absorbed in friction in the canvas hose, so that it is of little
service for breaking up the mullock-bars in the ground. This portion of the workings is carried
on in a very primitive style, all the stones above or about 6in. in diameter being picked out and
thrown into a small iron truck, and carried some distance by a tramway to the stone-tip.

This run of deep ground or gut going through the hill has been worked for many years at a
high level, and a large quantity of gold has been taken from it. Now this company are working it
at a much deeper level, but are not yet on the bed-rock. The gold seems to be distributedin
layers amongst thewash. There are four men employed here working the ground, and the manager
informed me he can get sufficient gold from these workings to pay all other expenses, including the
expenses in prospecting the quartz-mine. Previous to commencing to work this deep ground they
had made a commencement to sluice the ground in Parapara Flat, which was taken up by Mr.
Keep for the company; but Mr. Cousins states that the company willbe fortunate if theyget back
the money—namely, about £2,000—they have expendedon this claim. Healso states that there is 20
acres in Appo's Gully that is reported to berich ground.
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Crushing-plant.—A crushing-plant has been partially erected in Appo's Gully, which consists

of a Blake-Marsden rock-breaker, one of Askam's patent centrifugal pulverisers, size H, two of
Mumford*and Moodie's separators, two vertical mixing-machines, and six of the Askam-Malloy
hydrogen amalgamating-pans ; the whole of which is to be driven by a Pelton hurdy-gurdy wheel
of sft. diameter. There is also a large brick furnace built for assaying, smelting the bullion, and
retorting the amalgam. This is entirely a different description of reduction plant from any yet
erected in the colony, and a description of it may be of some interest to those engaged in the treat-
ment of auriferous quartz.

Blake-Marsden Bock-breaker.—This machine has been already fully described in myprevious re-
ports on machinery at the Melbourne Exhibition. It is only necessary to state that the machine is
placed on the floor where the ore coining from the mine willbe dumped. The quartz is fed into
the machine by hand-labour, and the material, after passing through the rock-breaker, falls into a
chute which conveys it to the pulveriser.

Pulveriser.—This machine consists of a strong circular cast-iron casing about from 2ft. 6in. to
3ft. in diameter,and 4ft. in length, having awire mesh screen on the end, through which all the fine
pulverised material passes into a recess in the cast-iron casing, and then into a bin below. A
horizontal shaft passes through the centre of this casing, on which heavy cast-iron beaters or arms are
placed. These areset at certainanglesto drive the material to be pulverised from one arm to another,
and, as the shaft on which these arms are placed makes 250 revolutions per minute, the material,
after going through the stone-breaker, getspulverised to fine dust and passes through the screen at
the end. It is almost impossible to describe this machine without a diagram or plan, but the time
at my disposal at this company's works would not admit of this being made. As stated previously,
it is a pulverising-machine not known in the colony, and it would be premature to condemn it before
it had a proper trial; but, judging from its construction, there will be a great wear-and-tear on the
arms and casing, and to all appearances it is a machine which does not commend itself as a grinder
for quartz ores.

Separators.—These machines have a wrought-iron casing, which is about sft. in diameter on
the top, with vertical sides for a foot or fifteen inches, then the rest of the casing resembles an
inverted cone, having an opening in the bottom of about 4in. Inside the casing on the top there is a
cast-iron circular trough, with tubes and openings, whichrevolves, and there is a hopper placed out-
side the casing for receiving the pulverised material from the bin where it is deposited from the
pulveriser. It is lifted from thisbin by small buckets placed on an elevating-belt, and discharged
into the hopper, and thence passes inside the casing, wherea current of air separates the fine from
the coarse particles and places them in separate divisions, the fine material passing into a chute
which conveys it to the mixers, and the coarse particles pass into another chute, which conveys
them into a bin below, where they are again lifted by an elevator-belt and discharged into a chute
leading to the stone-breaker, and again passes through into the pulveriser.

Mixers.—These are circular tubs or drumsabout3ft. in diameter and 4ft. deep, made of wrought-
iron. In the inside of these there is a vertical shaft from which arms project, resembling the shaft
and arms of a pug-mill. As this shaft revolves, the fine material, along with a small stream of
water coming in, is converted into pulp, or in a condition suitable for amalgamation.

Askam-Malloy Pans.—These are the same description of pans that were tried at the Thames,
and the results of their trial there was far from satisfactory. Each of these pans is said to be
capable of treating 4 tons of pulverised ore in twenty-four hours, so that, although the pulveriser is
said to have a grinding-capacity of 40 tonsper day, the amalgamatingplant has only acapacity of
24 tons.

This plant is meant for dry crushing; but if the English shareholders sent out this description
of quartz-mill as an economical machine, it would have been better that their mill could be either
used for wet or dry crushing, according to the character of the ore to be treated. Indeed, the whole
plant looks like something sent from England as an experiment to test its capabilities. If so, it
would have been well had the patentees sent out a man who understands the working of it, or else
the millmen here are likely to condemn it without giving it a fair trial.

In concluding my remarks on this company's quartz-mine the present prospects are not very
encouraging. It is a locality which justifiesthe expenditure of money in prospecting, as probably a
lode of moderate thickness will be found ; but there is very little hope from what is found in the
mine yet of the company being repaid the capital they have expended on machinery and plant and
for the purchase of the property. The manager informed me that the expenditure on the works,
machinery and plant, &c, by this company up to the time of my visit was a little over £20,000.
This sum corresponds in a measure with the company's last balance-sheet, which shows that in
addition to the capital paid up £4,565 was raised on debentures, and the amount owing sundry
creditors was £3,665. It is almostimpossible for this company everto be recouped for their outlay.
The large amount given away in paid-up shares for the property, and the expenses of management,
which is exclusive of the manager's salary—according to their balance-sheet for the year ending
31st August, 1889, £2,485 15s. 6d., but including £440 for interest on debentures—requires a
large profit to pay interest on. the capital. Whenever a company is handicapped in this manner
it requires a very rich mine to pay any interest on the outlay. The only hope of this company
being enabled to repay the shareholders who advanced the capital is to write off a large number
of shares and re-form it on a more economicalbasis.

Johnstones United Gold-irdning Company.—This company holds a quartz claim at the head of
Bedstead Gully, and the workings show the most peculiarly lying quartz lode in the colony. The
lode to a certain extent may be termed in many places a quartzconglomerate, lyingnearlyhorizontal,
and varies in thickness from sft. to 10ft, which the manager, Mr. Johnstone, informed me averaged
about sdwt. of gold per ton. The mode of taking out the quartz resembles that of working a deep
alluvial mine ; and it can be safelyworked onthis principle if properly openedout, sothat the ground
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can be cut into blocks, and the worked ground either filled up with rock or with plenty of crib-work.
But the workings are neither one thing nor the other, and the manager has been served with notice
that it i&-essential for the safety of those employed underground to work the ground on a different
method from that now adopted. Several falls have already taken place from the roof; but whe c
these have occurred the workings were abandoned. Large excavations are made by stoping out the
wholeof thequartz and leaving theroof supported withprops, or whataretermed"sodgers,"placedhere
and there, with no stone fillings. The travelling-roads are carriedin alongside the solid, but through
the worked ground, which is in some instances taken out for a chain in width. If the roof were
to give way (and the sodgers are very little support) whilst the men are at work, there is no escape
for them. At the time of my visit the workmen had to go up an uprise for 78ft. from the main adit-
level into the stopes ; but the manager had menemployed in constructing a secondtravelling-road in
case of anything occurring to damage the uprise. There is a good adit-level constructed in solid
ground for 880ft., and also goodventilation in the workings ; but the lode, being horizontal or nearly
so, requires a different method to be used in stoping it out.

The quartzis conveyed in trucks along a tramway from the mouthof the adit to ahopper, which
is constructed directly above the machine-site. The crushing-plant consists of twentyheads of
stamps, with the ordinary quicksilver- and blanket-tables and two berdans, and the managerstated
the crushing-capacity of the plant was about 150 tons of stone per week.

Mahakipawa.
There has notbeen a greatdeal of workdone on the quartzreefs in this district since my last visit.

Still, prospecting has been steadily carried on, and a greatdeal morenowisknown respecting thereefs.
Three of the claims—namely, the Mahakipawa, Kapai, and Waikakaho—have been acquired by the
Eavenswood Gold-mining Company, London, which is represented here by Mr. Turner. They
formerly held the quartz-mine at Jackson's Head now belonging to the Endeavour Inlet Antimony
Company, and they also had a claim in the Maori Gorge, at Wakamarina. It has not transpired
yet what is to be paid for these properties; but provision has been made for £25,000 of working
capital, and this company will shortly takepossession of these properties and work them.

Mahaki^awa Licensed Holding.—The reef here has been sunk on for some distance from the
outcrop, and the stone proved to be payable for working. A low level is being constructed, and is
nowin for 180ft., but requires to be driven another 120ft. before it will cut the reef, when there
will be 160ft. of backs. There have been two men employed constructing this level.

Kapai Licensed Holding.—This is situate near the top of the saddle between the right
branch of the Mahakipawa Creek and the Waikakaho Creek. There havebeen two men employed
on this holding, constructing an adit-level on the lode from the side of the range. This level is
constructed for a distance of 155ft. along the lode, which gives about 145ft. backs. The lode varies
in thickness from 2ft. to Bft., but would, average 4ft. to sft. for the whole of the distance. Samples
of quartz sent Home, which were said to be taken from the heap as it came out of the lode,
went at the rate of 2oz. 15dwt. of goldper ton ; while similar samples sent from the Mahakipawa
Claim went at the rate of 1-J-oz. of gold to the ton. There is some really good specimen-stone
to be found in the Kapai lode, and the gold is in some of it very coarse, while in other por-
tions of the stone it is of a tolerably fine character; and the lode-stuff carries a great deal of
pyrites, which appears to be rich in gold. It is estimated that there is 4 percent, of pyrites in the ore,
so that concentrators will be required here in the treatment, or else a large percentageof the gold
in the ore will be lost.

Waikakaho Licensed Holding.—This holding is situated on the Waikakaho side of the range,
and adjoins the Kapai near the saddle. There have been five men employed in prospecting this
claim. An upper adit-level was driven along the lode for 250ft., when it pinched nearly out, still
leavingclearly-definedwalls, with indications that it will widen out again some distance ahead.
This lode is 6ft. wide at the mouth of the adit, but in the 250ft. in length it varies considerably in
thickness, but would average for the whole distance from 2ft. 6in. to 3ft. The stone from this lode
is highly mineralised, and contains gold all through the lode. The manager has tested many
samplesby crushing them in a commonmortar and panning them off in a tin dish, and then weighing
the gold. He estimates the whole of the stone to contain about 2oz. of gold per ton. This level
gives 255ft. of backs.

Another adit is constructed at about 145ft. below the upper one. This adit is taken in at
nearlyright-angles to the line of reef, and it cuts a lode about 3ft. 6in. in thickness, containing a
fair amount of gold, and highly mineralised. This lode is supposed to be the same as that first
discovered in the Kapai Claim, which runs parallel with the Waikakaho and main Kapai lode, and
about 120ft. distant.

There is about 1,000 tons of stone from these claims on the surface, ready for crushing, and
there seems little doubt but that these are good mining properties. There is a large body of ore
in sight, but what isbetween the levels and the surface no one yet knows : the natural supposition is
that, where the lode carries gold at the surface, and also at lower levels, that it is auriferous
between, and will not vary a great deal in the quantity of gold the lode-stuffcontains.

The company intend to construct an aerial tramway from the Waikakaho adit to the flat below,
when therewill be about 1,520ft. of fall in two miles, which is the proposed length of tramway.
This means that the average gradient willbe about lin 7 from the mine to the battery-site. They
also propose erecting a crushing-battery of ten heads of stamps, in the first instance, with pro-
vision for an additional ten heads, and to have stone-breakers, concentrators, and amalgamating-
pans, which will be driven by a Pelton hurdy-gui?dy wheel. There will be about five sluice-heads
of water to be got from the creek in ordinarily dry weather,, and this can be brought in at an eleva-
tion of 320ft. above the machine-site.

Southern Cross Licensed Holding.—This holding adjoins tjie Waikakaho's lower boundary,
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and has the same line of reef going through the ground as that found in the Kapai and Waikakaho
holdings; only the lode in this claim is greatly broken up, and looks more like decomposed quartz,
whereas the quartz in the other claims is of a solid, hard character. However, the lode-stuff in
the Southern Cross claim contains a good deal of gold near the cap of the reef. At present there
are foui* men employed in driving an adit-level, which was constructed at the time of my visit
to this field for a distance of 160ft., but it requires to be driven for another 130ft. before they
expect to cut the lode which they found on the surface, but they expect to cut the second Kaipai
lode in a few feet further. This adit will give them 160ft. of backs. Before commencing to con-
struct this adit they sank a winze for 35ft. on the lode, which is from 3ft. to 4ft. in thickness, all
of the same decomposed nature, which could be broken out with a pick, without any blasting.

The lodes in this district are generally running in a north-westerly and south-easterly direction,
and dipping south-westerly at an inclination of about 1 in 2, while the general dip of the adjoining
rock is north-easterly. The lodes therefore cut through the strata. With the exception of these'
claims there has been no prospecting done on any of the other holdings taken up. It would appear
from the gold being found at the head of the Prospectors Greek that other reefs will yet be found in
this district, and probably richer than those yet discovered.

Wakamabina.
A good deal of prospecting was done in bygone years for quartz reefs in this district, but none

were found that promised to prove payable for working. Some of the creeks and gullies leadinginto
the Wakamarina Eiver have contained very rich deposits of auriferous wash-drift, and the gold
was intersected with quartz. This induced the miners to look for an auriferous-quartz reef on the
range between the heads of two of the richest creeks that leadinto the river—namely, Deep Creek
and Dead Horse Creek. There is a large quartz lode projecting above the surface on the face of
the range on the fall into Dead Horse Creek, which resembles at a distance the Buck Eeef
which runs along the Te Aroha Eange. The foot-wall projects in places above the surface on
the lower side as much as 30ft., with the quartz standing up against it in places. This out-
crop seems to have been prospected without finding anything payable for working. About six
years ago a company was formed, known as the Golden Bar Gold-mining Company, to prospect
this lode. They constructed an adit-level a littlebelow the outcrop, and drove for some distance
on each side of this level on the lode, which was about Bft. in width of quartz, but contained a horse
of mullock in the centre, so that it formed two lodes, each 4ft. wide. The lode-stuff contained a
little gold, but was considered too poor to pay for working. On visiting these workings six years
ago my opinion then was that the lode should be prospected from a lower level (vide annual report,
1884) ; but the company suspended operations, and have only recently constructed an adit-level
about 160ft. below the former one, and cut the lode at about 250ft. from the mouth.

The quartz lode in the low level is well defined, and is about from sft. to 6ft. in thickness, con-
taining a good deal of pyrites. The quartz in the lode has a foliated appearance,resembling the
quartz-schists in Otago, only the foliations arewider apart. Some of the seams contain pure-white
quartz, which, to use a miner's phrase, has a very hungry appearance. There are other seams of
bluish quarts having different-coloured veins, which have every indication of being auriferous, and
from these seams one would expect to come on specimen-stone here and there. There was no one
at the mine at the time of my visit, but I inspected the workings and examined the lode and the
quartz lying at the mouth of the adit; but failed to see much gold. The appearanceof the lode
would lead one'to suppose that patches of gold will be found in some of the narrow seams, but not
generally distributed through the whole width. It is a quartz reef, however, which carries gold,
and, although it may not prove payable for working in places, there is little doubt but that por-
tions of it will be payable. It is well-known that gold occurs in shots and ledges in the reef, and
these shots in New Zealand do not run for long distances along the lode, only occurring here and
there, and there is no reason to suppose thab this one will prove an exception to the general rule.
It maybe termed atrue fissure-lode, as it cuts through the strata of the adjoining rock; but it requires
further prospecting before anything definitely is known respecting it.

There is a great drawback to prospecting in this district, as there is no crushing-batter)' where
the quartz can be from time to time tested: the mere fact of finding specimen-stone here and there
is no criterion that a lode will pay for working. A small crushing-battery is wanted on the field,
where bulk-tests can be made ; and a plant in this particular place should be erected so that it can
at any future time be added to, as the lode is large, and willbe foundto contain a great deal of low-
grade ore, which requires a large quantity to be treated to make it a profitable venture.

Another adit-level is being constructed higher up the creek than the Golden Bar Company's
workings, and also at a lower level. The country rock at this place is not of so hard a character,
nor will the adit require to be constructedfor a great distance before it cuts the line of reef. A little
above this, again, prospecting is beingcarried on in thebed of the creek, apparently with the view
of discoveringthe reef where it crosses, but so far the prospectors have not been successful in find-
ing it.

The miners who worked the alluvial drift-wash in the creek in the early days state that the
goldhere was greatly mixed with quartz, and numbers of very pretty specimens of quartz contain-
ing gold were found. This all goes to prove that the gold in the creek-bed originally came from a
reef either crossing the creekjer alongside it, and that by landslips, decomposition of the rocks and
denudation, the water in the creek carried away the particles of less density, 'the more heavy
substances were left behind and deposited in the bed of the creek, which formed a ground-sluice.
Small lodes of quartz are also found on the range between this creek and Deep Creek, some of
which were prospected years ago without anything being found payable for working. Some of
these have again been applied for as licensed holdings.
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Beefton District.
The state of the quartz-mining industry in this district is equally as good as it was at the end

of the previous year. Still, there is nothing discovered to lead one to anticipate a larger return of
gold than there was last year. Some of the gold-producing claims have almost suspended opera-
tions, such as the Welcome Company, at Boatman's ; and, unless a new lodebe struck, there is little
hope of this being for the future a remunerative venture. Still, there is some chance of getting a
payable lode to the south of the shaft or at a lower level, or anentirely new lode maybe discovered.
There has been a falling-off in the yield of goldfrom this district during the year to the extentof about
2,3080z. from what it was for theprevious year. During last year32,394 tons of quartz was crushed,
which yielded 17,7800z. of gold, and the approximate quantity obtained from the alluvial workings
was 2,7150z.; thus making a total of 20,4950z. of gold, representing a value of £79,991, as against
22,8030z., representing a value of £88,585, for theprevious year.

When visiting this district last year the time at my disposal was tooshort to admit of inspecting
the whole of the mines, and I have to thank the managers and others for sending me thebalance-
sheets of the different companies, which afford useful information, and show the value of the
mining property in the district better than by any othermeans.

Keep It Dark Company.—This has been one of the most regular dividend-paying companies on
the field, but during the last year the returns of gold from the mine have not been so large as in
former years. Their main shaft is 500ft. in depth, and a monkey-shaft has been sunk in the No. 3
level about 500ft. from thebottom of the main shaft, and No. 4 level has been opened out from this
second or subsidiary shaft. The winding is done from the No. 4 level, by attaching arope to the wind-
ing-rope in the main shaft, leading it under apulley at the main shaft, and alongthe No. 3 level on
small pulleys to the shaft sunk down to No. 4 level, where there are low poppet-heads erected in an
excavated chamber, and the winding is done the same as from the mainshaft. The stone from No. 4
level has proved to be of very lowgrade and of very limited dimensions, theblock being only about
35ft. in length. They have still a considerable quantity of stone betweenthe No. 2 and No. 3 levels
that is expected to give good returns; but the directors were anxiousto continue prospecting opera-
tions on No. 4 level with the hope of discovering another block of stone. Their annual statement
for the year ending December last shows that 7,170 tons of quartz have been crushed during
the year, which yielded 4,0560z. of melted gold, representing a value of £15,835, out of which
dividends were paid to the extent of £9,000; thus making the total dividends paid by this company
£104,166 13s. 4d. The total quantity of gold obtained from this mine has been 57,1680z., repre-
senting a value of £221,636, and the total expenditurehas been £125,194. There was 104,299 tons
of quartz crushed, which gave an average yield of about lOdwt. 23gr. of gold per ton; but if the
returns be taken for the year ending March last there were5,757 tons ofstonecrushed, whichyielded
2,5380z. of gold, representing a value of £9,899, out of which £6,500 was paid in dividends.

No. 2 South Keep It Dark Company.—This company's mine is adjoining the Pandora, and their
shaft is used by the latter company, it having been sunk on the boundary by the two companies
conjointly. The main shaft is down to a depth of 280ft., and a level has been driven on the
reef from the bottom of the shaft, and at the end of this level there is a second shaft put down to
a further depth of 160ft., and from this the workings of the mine are carried on. During the six
months ending the end of March last 392 tons of quartz was crushed, which yielded 2850z. of gold,
representing a value of £1,117, out of which dividends were paid to the extent of £600. According
to theexpenditure of the company for this period, which amounted to £988 18s. 10d., the actual
profit on the working of the mine for the six months has been £127 17s. lid.

Hercules Company. — This company have acquired the property belonging to the Nil Des-
perandum Company, and have been prospecting the mine, and are extending the No. 6 level. Up
to the end of February last 31£ tons of quartz was crushed, which yielded nearly 58oz. of gold.
This was obtained from between the sth and 6th levels ; but on sinking a winze from the 6th
level they found the lode pinch out. The total expenditure of this company in prospecting and
working the mine has been £654 ss. Id., and the value of the gold obtained £224 11s. 9d.

Wealth of Nations Company.—This company has been carrying on prospecting operationsfor
some years without finding much encouragement. Nevertheless, their perseverance has enabled
them to discover what is thought to be a payable lode. Their main shaft was sunk at the endof an
adit-level which is 800ft. in length, and the shaft is 200ft. in depth below this level. From the
bottom of the main shaft a prospecting-drive was put in for a distance of 540ft., when a broken lode
was met with, and on following this lode for a further distance of 150ft. it formed into solid stone
about sft. in thickness. About 50ft. of this lode has been driven on, and the quartz is considered
to be of a fairly payable character. During last year they crushed about 85 tons of quartz, which
yielded 270z. of gold, and 2060z. of gold was obtained from the quantity of tailings crushed, the
total value of the gold obtained being £902.

Inglawood Extended Company.—This company, conjointly with the Phoenix Company, con-
structed a deep adit-level about 600ft. below the outcrop of the lode on the surface, and they are
now working between this and the intermediatelevel. They have also a block of stonewith 150ft.
backs above the intermediatelevel, which has not beentouched yet. There are two lodes in this mine,
with only about Bft. between them, which will probably yet join: both the lodes are of about
equal value. These lodes are stoped out by contract, the contractors getting £1 per cubic
yard for the quartz delivered in the paddock, and finding all the material. Some wages-men
have been employed in prospecting, but no new discoveries havebeen made. For the year ending
the 31st of January last 2,297 loads of quartz were crushed, which yielded 1,3290z. of gold,
representing a value of £5,108 19s. 3d.; while the actual expenditure during this period was
£3,583 os. 5d.: thus showing a profit on the working of the mine of £1,525 18s. lOd. Of this
amount £600 was paid in dividends and all debts previously contracted, still leaving about £493
in hand to pay current accounts and to carry on future operations. This shows that thiscompany's
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affairs are in a healthy condition. Since the formationof the companygold has been obtained from
this mine to the value of £16,742 ; and the total expenditure on the mine, plant (including a
crushing-Aattery of ten heads of stamps), and all taxes and charges has amounted to £22,918.

Golden Treasure Extended Company.—This company took up the ground originally held by the
Golden.Treasure Company, who expended a large amount of money in prospecting and also in
working it, but were never reimbursed for the outlay. The present company have constructed
an adit-level from the Murray CreekEoad for a distance of about 700ft., and from this level they
have sunk a winze 100ft., also constructed a level from the bottom of this winze, and are stoping
out the lode from this level. About 700ft. to the northward of the adit they discovered a lode con-
taining a good deal of antimony, and they intend to send a quantity of this ore to England and
Germany to be treated, in order to ascertain its value. About 5 tons of this ore is nowon hand.
The total value of the gold obtained since this company acquired ihis property up to the end of
November last was £1,611; and the expenditure up to the same dateamounted to £3,205.

Venus Extended Company.—This company have stoped all the main lode in their mine above
the No. 3 adit-level,and at about 900ft. in from the mouth of this adit a shaft has been sunk to
a depth of 110ft., and a cross-cut put in for 40ft., but this is not yet up to the lode. A new lode
has been discovered at about 250ft. above No. 3 adit-level,and they are at present getting out
stone from this newfind, to test it as soon as their crushing-battery is put in repair. According
to their balance-sheet, up to July, 1889, the total value of the gold obtained from this mine was
£17,638, and moneys received for crushing for otherparties £1,653 ; thus making their total receipts
£19,291 : while their expenditure amounted to £19,943. But they have acrushing-plant and aerial
tramway connecting the mine with the crushing-battery, so all the heavy expenditure is now made,
and if the stone recently found be proved of a payable character they will soonberecouped for their
original outlay with good interest; but during the year ending March last only 70 tons of
stuff have been crushed, which yielded 30oz. of gold, representing a value of £111, while calls
have been made to the extent of £800.

Globe Company.—This company's mine still continues to givefair returns. There were 8,274
tons of quartz crushed last year, which yielded 4,0410z. of gold, representing a value of £15,962,
out of which dividends have been paid to the extent of £4,950. The shaft from which the workings
are carried on is 385ft. in depth, and a No. 3 level is constructed from this shaft, and stoping is
being carried on between this and No. 2 level. The winding was formerly done by an overshot
water-wheel erected at their crushing-battery on the side of the Inangahua Eiver, and about
a mile and a quarter distant from the winding-shaft, the power being transmitted by wire-
rope ; but they have now discontinued this winding-appliance, and have erected a steam-engine
of twenty-horse power alongside the shaft to do the winding. This company has a crushing-
battery of twenty heads of stamps and a concentrating plant of six Triumph concentrators.
The stone is brought from the mine by a self-acting aerial tramway. The crushing-capacity of
theplant is said to be about 200 tons a week, working twenty-four hours a day, while some of
the improved batteriesrecently erected in the North Island districts, with the same number of
stamps, can pulverise 240 tons clean quartz, such as that coming from this mine, fine enough to
pass through a grating with 3,600 holes to the square inch, whereas the gratings used by this
company have no more than 400 holes to the inch. The total quantity of gold obtained from this
mine up to the Ist of June, 1889, was 13,0770z., representing a value of £51,414, and the total
expenditure to that date was £38,116; thus showing a profit on the working of the mine of
£13,298.

Progress Company.—This company's mine is near the junction of the Oriental and Devil's
Creek. It was formerly held by the Oriental Company, and worked on the upper levels. Since
this company acquired the property they have constructed a low adit-level for 1,470ft. from the
face of the range to thepoint where it cut the lode, and afterwards droveabout 150ft. on the lode
eastward, and connectedit with the upper workings, which are about 200ft. above this level, the
lode proving of a payable character for working for the whole distance between the levels.
According to the annual statement of this company's affairs, it shows that up to July, 1889, the
total value of gold obtained from the mine since this company took possession was £11,227, while
the expenditureup to that period amounted to £17,006. During the year ending March last there
was 5,000 tons of quartz crushed, which yielded 1,6490z. of gold, representing a value of £6,559.

Merrijigs Company.—This company's mine was considered at one time by a good many to be
likely to develop into a valuable property. There is a band or belt of sandstone about 60ft. in
width full of auriferous-quartz stringers, and the whole of this belt is thought to be payable for
working. The company has constructed an adit-level for 700ft., and has sunk two shafts, one 45ft.
and the other 84ft.; but the workings are being carried on at present from the adit-level, where the
lode or belt of auriferous sandstone is about 38ft. wide. They are breaking out the material from
this belt of country, and intend to have a trial-crushing to test its value as soon as the road
now in course of construction is completed.

Sir Francis Drake Company.—Great expectations were formed respecting the value of this
company's mine which have neveryet been realised. The stone found in the lode contains sufficient
gold to pay for working, but leaves very little over to go to the shareholders. A low adit-level was
constructed two years ago, and the lode has been stoped out from this to the surface. A winze has
been sunk to a depth of 180ft. below the adit-level, carrying a lode of about sft. in thickness.
During last year 2,119 tons of quartz was crushed, which yielded 4260z. of gold, representing a
value of £1,543.

Happy Valley Company.—This company's mine adjoins the southern boundary of the Sir
Francis Drake. Although a considerable amount of prospecting has been done, very little gold
has been obtained. Up to the end of November last 127 tpns of stone was crushed, which yielded
28oz. 12dwt. of gold, representing a value of £111; and the expenditure up to the same date
amounted to £2,493.
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Gallant Company.—This company's mine is on the northern boundary of the Sir Francis
Drake. They have constructed an adit-level for 525ft., and then followed on the lode, which is
about iitfrin thickness. It is about three years since this ground was taken up, and up to the
end of November last no gold had been obtained, while the expenditure of the company amounted
to £1,208. It is said that recently 300 tons of stone from near the surface was taken out and
crushed, but the result of this is not exactly ascertained; still, it is known to be somewhereabout
lOOoz. of gold.

Inherman Company.—A considerableamount of work has been done in this company's mine.
A new shaft has been sunk to a depth of 138ft., over which poppet-heads have been erected.
There is a new portable steam-engine erected for winding, with new winding-rope, cages with
covers, and safety-catches. The lode is stoped out from the 68ft. level in the shaft, and a new
chamber has been constructed at 118ft. level, and they are nowdriving to cut the lode. The lode
in the upper level was about sft. in thickness, and, according to the quality of the stone crushed
last year—namely, 1,658 tons, which yielded 2,1950z. of gold, being an average yield of loz. 6dwt.
per ton—this property should be highly remunerative for working. The total receipts of this
company last year were £8,641, out of which they declared£2,000 in dividends.

Golden Lead Company.—This company's property is on the same line of country as the Merri-
jigs claim. An adit-level has been constructedforabout 200ft. hi some quartz leaders in sandstone,
in which gold is found. Eecently 100 tons of this sandstonewith quartz stringers has been crushed,
but theresult showed that the material was not payable for working. Up to theend of February
last the company had expended £70 16s. 2d.

In the claimadjoining the Golden Lead Company's ground a thin leader of quartz has been
traced for about 300ft. in iength along the surface, and from the crushings made here with a hand-
stamp the yield would average 40oz. of goldper ton.

Scotia Company.—This company has obtained very good returns from their mine last year.
The lode they are working on does not run regular for any long distance, but runs out in places and
comes in again. A winze was sunk to a depth of 80ft. from No. 1 level in the centre of the
block of stone they had been working on : the stonepinched out at about 25ft. down the winze, but
on driving into the foot-wall in the winze at a depth of 45ft. the lode was found about lft. in thick-
ness, showing gold freely. During last year they crushed 593 tons of stove, which yielded 1,2720z.
of gold, representing a value of £5,017, out of which dividends to the extent of £3,000 have been
paid.

Big River Company.—This company has passed through many vicissitudes, the shareholders
being elated at one time with the prospects obtained from the mine, and at other times the shares
have been unsaleable. The lodes in this district do not seem to continue for either any great
length or depth. At timesthe appearanceof the lode-stuff is very encouraging, and in a distance
of a few feet it seems to change its character. Great expectations were formed in regard to the
value of this mine several years ago, before the road was completed to Eeefton, but none of these
have yet been realised. During last year 700 tons of stone was crushed, which yielded 3500z. of
gold, representing a value of £1,363, while calls have been made to the extent of £1,700.

Other Claims at the Big River,—There are prospecting operations being carried on in the
Alexandra, Prima Donna, and National Mines. At the latter mine about 50 tons of stone is
stacked ready to send to the crushing-battery as soon as aroad now in course of construction is com-
pleted ; but in the other two claims the workings are all of aprospecting nature.

Energy Mine.—This is the mine that was worked for many years by the Energetic Company.
It was acquired by a company under the title of the Energy Company, who let the mine to a party
of tributers. They crushed last year 2,071 tons of quartz, which yielded 800oz. of gold, represent-
ing a value of £3,100. These tributers have now purchased the mine.

Royal Quartz-mine. —An adit is being constructed from the Murray Creek side of the range to
cut the same lode which was worked in the Golden Fleece ground. The adit is now constructed
for a distance of 1,181ft., and there is still a further 200ft. to construct before it strikes the Golden
Fleece boundary.

Boatman's.
Welcome Company.—This company has paid more dividends to the shareholders than any other

company in the district, but the lode is now about worked out at the lower levels, which will be
about at least 1,500ft. below the surface at the boundary of the Homeward Bound Mine. The lode
in the lower level is greatly broken up, and not of a payable character for working. The company
has been carrying on prospecting and getting out stone to the south of their shaft. The total value
of gold obtained from this mine amounts to £238,258, and the total expenditure has been £137,022.
The paid-up capital of the company is £8,211, while the amount of dividends paid to the share-
holders has been £110,250. Only 249 tons of stone was crushed last year, which yielded 7310z. of
gold.

Fiery Cross Company.—This company's main shaft is down to a depth of 450ft., and from the
level going awayfrom the bottom of the shaft a monkey or subsidiary shaft has been sunk down to a
depth of 150ft. The reason of this mode of working being adopted is that, the shaft being sunk on
the foot-wall side of the lode, the level at 600ft. would have required to be a considerable length;
they therefore sank a shaft in the 450ft. level, and have erected winding-gearin this shaft, so that the
winding canbe done from the winding-appliancesin themain shaft. This principle of carrying on the
workings is a questionable oner.as regards economy. The element of " penny-wise.and pound-fool-
ish " enters largely into this style of working. This mine has been worked by the present company
for the last eight years, and the total quantity of,gold obtained in this period amounts to 15,3130z.,
representing a value of £69,172; while the expenditure for the same period was £57,480. The
amount of capital actually paid up was £13,169, and the amount of dividends paid to the share-
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holders lias been £15,300. During last year, ending 31st March, there were 1,522 tons of stone
crushed, which yielded l,ooooz. of gold, representing a value of £3,953.

Lon^.Star Company.—This company's mine doesnot hold out any encouraging hopes that it will
become a remunerative one for working. Up to the end of March last all the gold obtained was
about 420z., while the expenditure on the mine, aerial tramway, and other charges, have amounted
to £5,081. Eecently a level has been constructed for a distance of 170ft., and about 40ft. of cross-
cut. An uprise was also constructed for 40ft. to cut the reef, but the reef found here was very small
and irregular, and also containing low-grade ore.

Other Claims at Boatman's.—There has not been a great deal of work done in other claims in
the Boatman's district. Prospectinghas been carried on in the Homeward Bound, Specimen Hill,
Just in Time, and Reform Mines ; but no quartz has been crushed from anyof them except from the
Reform, and this was only a small parcel of 70 tons, which yielded 50oz. of gold, representing a
value of £194. The Homeward Bound Claim should be worked more energetically, as the Welcome
Company got good gold in the lode right on the boundary of this claim, and this is likely to continue
for some distance, at least, beyond theboundary.

Nenthobne.
This place presents quite a different appearancefrom what it did on my first visit some twelve

months ago. A small township has now sprung into existence, with commodious hotels, stores,
and other places of business, besides the large number of corrugated-iron cottages which are
dotted here and there overtheplace, giving it an important appearance. The population of the
field is said to be about four hundred.

The workings are confined wholly to quartz, and the number of lines of reefs or lodes that has
been found in the district may be termed Legion, running almost parallel in an easterly and westerly
direction, and underlying to the northward. Gold has been found in a large number of these lodes,
or what may be termed more like gash-veins, and no doubt a considerable quantity of the precious
metal will be found near the surface, but the question of these lodes or veins carrying gold down to
any great depth is a problem still remaining to be solved. So far the best prospects have been
obtained near the outcrops. The whole of the workings are confined to within about 60ft. from the
surface. That is where the lode or veins have been stoped out, and it is ouly in a few instances
where this depth has been reached, with the exception of a few low-level adits which are being
constructed a few feet above the level of Deighton Creek. But in none of these adits at the time
of my visit was the lode-stuff of a character payable for working.

It would be premature to pass a decided opinion at the present stage of the workings on the
permanency of the field, as there is little work, comparatively, done beyond constructing cross-
trenches on the surface, looking for the caps of the reefs ; but the general impression one has after
examining the field is that, although there will be a considerable amount of gold obtained from
many of the lodes near the surface, the character of the country and the way in which the lodes
occur leave aconsiderable doubt as to whether they will not cut out as they go down. Indications
of this arealready to be observed in some of the claims. The country, however, is traversed by
& network of auriferous-quartz leaders and veins, and prospecting is being carried, on which may
result in discovering lodes of much greater dimensions than heretofore found : even some of
those already discoveredmay prove to be of a permanent character.

Crwsus Company.—This company holds three licensed holdings of 30 acres each, which were
formerly known as the Hibernian, Croesus, and Old Ireland; but their workings are confined to
one of these holdings. Still, they have done more work than any other company on the field. The
reef or lode is from 9iu. to 18in. in width, and has been proved to.be payable for working down to a
depth of about 50ft. At the time of my visit about 300ft. of the lode had been stoped out to a depth
of 40ft., and 700 tons of stone had been crushed, which yielded about loz. of gold per ton. The
hanging- and foot-walls of thelode areof moderatelyhard schistrock, which stands in manyinstances
whilst stoping is carried on, without timber ; and where the ground does not stand without timber
the stopes are filled in directly they are taken out, and whatever timber has been used is generally
drawn and used again. All the stone that has been stoped out has been hauled up by manual
labour ; but the company is sinking a shaft lift, by 4ft. in the clear, having three compartments—
namely, two for winding, and one for pumping and also for a ladder-shaft. This shaft was, at the
time of my visit, down to a depth of 100ft. A cross-cut from the shaft to thereef was constructed,
and the reef driven on for a considerable distance on each side of the cross-cut—in all, about 212ft.;
but at this depth the manager informed me there was little or no gold, and the lodepinched out in
places. •

The material from the shaft is hauled by a small vertical engine, which also works apump ;
but the pumping- and winding-gear is constructed in a very primitive manner. The style of engine
is not suitable for the work, so that the whole appliance may be termed aperfect rattletrap. The
prospects of this company's mine at the present time do not appear very encouraging—they
cannotprospect it to a greater depthwith the present machinery. The best way to prospect this
ground would be for the two adjoining companies—namely, the Blue Slate and the Victoria—to
combine with the Croesus Company to sink in some portion of the ground a shaft from which
each company could work its claim, or, failing this, to sink the shaft on the Crcesus ground and
test it at low levels, and, in the event of payable stone being discovered, the Croesus Company
to refund to the other two companies the amount of money they had contributed. Unless the
reefs on this field areproved-to go down carrying gold none of the mining ventures will be worth
much as a commercial transaction.

Almost as soon as the Crcesus Company discovered the outcrop of the reef in their ground they
made arrangements to erect a crushing-battery to crush the stone. This battery is erected at
Deighton Creek, about two miles and a half from their mine, and consists of ten heads of stamps
of the very old "type, and the ordinary quicksilver-tables. The battery is driven by a traction-
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engine, and, judging from the manner the battery was working, the company will be fortunate to
get 50 per cent, of the gold the quartz contains. It is said that the pyrites, of which there is a
considerable quantity in the stone, contains a good deal of gold. There is, however, no appliance
for saving the pyrites. Since the company have commenced crushing they have got about 700oz.
of gold, representing a value of about £2,700. They were employing at the time of my visit about
thirteen men.

Victoria Company.—This company's ground adjoins the southern boundary of the Orcesus.
The reef or lode is running about 5 chains to the southward of the Croesus line, and has a north-
westerly and south-easterly direction, and seems likely to join the Crossus line in the Blue Slate
Company's claim. The ground has been stoped out for 130ft. in length, and to a depth of 40ft. on
one end and 54ft. on the other, and there is about 400 tons of stone on the surface ready to send
to the crushing-battery, which is now in course of erection. The lode varies considerably in size,
from Bin. to 2ft., consisting of similar crystalline quartz to that in the Crossus lode, and contains a
good percentage of iron-pyrites, the joints and seams in the stonebeingcoated with oxide of iron and
manganese. A trial-crushing of 2 tons was taken from the cap of the reef, which went nearly 3oz. to
the ton ; but, judging from the appearance of the stone on the surface, the bulk crushing will fall
far short of this yield. The company are sinking a new shaft, and erecting a horse-whim to wind
the quartz from the mine. They hold an area of 60 acres, and have ten men employed. The
mining-timber for this district comes from Waikouaiti, and costs delivered on the ground £10 per
100 pieces of manuka, 6ft. 6in. long and from 6in. to 7in. in thickness, whilelaths cost £3 10s.
per 100.

Blue Slate Company.—This company is held by a few individuals. The registered capital is
£12,000; but £9,000 of this amount is declared paid, so that the available capital is £3,000. A
considerable amount of work has been done in this ground, which is 30 acres in extent. At
the time of my visit there were twenty men employed in sinking a main shaft and in stoping out
quartz. The lode they areworkingon is the same lineof reef that goes through the Croesus ground;
but they expect to cut the junction of the Victoria and Crossus reefs in their ground. They were
working thereefs from two shafts at a depth of about 45ft., and have about 120 tons of stone on
the surface ready to send to their crushing-plant. The lode varies in size from 4ft. wide to 2in.
In places it almost pinches out, leaving nothing but a thin seam of pug to mark the division between
the hanging- and foot-wall. On the 45ft. level the lode is very small, and the indications show that
it will either cut out as they go down, or occur here and there in bunches. There is, however,
too little work yet done to form a decided opinion respecting it.

This company have erected one of the Huntingdon centrifugal roller-mills sft. in diameter,
having a stone-breaker and Challenge ore-feeder attached, at the side of Deighton Creek, about 60
chains from their claim. These areworked by a steam-engine. The goldis to be collectedon copper
plates and in quicksilver-wells, and finally the material is to pass over blanket-tables; but there
is no appliance to collect thepyrites that the ore contains. This mill is estimated to crush about
from 18 to 20 tons of stone in the twenty-four hours. Mr. Kitchener, the manager and part pro-
prietor, informed me that the whole cost of the crushing-plant and opening out the mine at the
time of my visit was not over £2,000.

The engine employed to drive themill is one of Park andLacey's—of San Francisco—horizontal
high-pressure engines, and certainly one of the cheapest-got-up engines that can be manufactured.
It has a lOin.cylinder and 16in. stroke, and is to run at a speedof 140 revolutions per minute, which
the manufacturers estimate will give thirty-five-horsepower. The cost of coal on this field will be
considerable, and the question of " penny-wise and pound-foolish" enters largely into the class of
engine to be worked with the greatest economy. No doubt a compound condensing-engine would
cost more in thefirst instance, but it would saveit itself in a few months. This class of engine
would not consume more than one-half of the fuel required to supply steam for a high-pressure
engine.

On my second visit to this company's reduction-works in March last, the mill was being kept
steadily at work. The pulverised material from the mill has to pass through a No. 10 slot screen,
which is equal to about 1,400 holes to the square inch. Judging from the muddy water that passes
over the quicksilver-tables, it is impossible that this companycan save a fair percentage of the gold
in the quartz. The fine gold will be carried away in slimes into the creek.

Break of Day Company.—This companyholds an area of 90 acres, which includes three licensed
holdings,known by the names of the Close of Day, Break of Day, and the Jubilee. There was no
work being done on this ground at the time of visit. A trial-crushing was taken from the cap of
the reef, which gave 6oz. 6dwt. per ton; but there is not much work done to prove the payable
character of the lode. It is the same line of reef that the Victoria Company is working on, and
similar in size, and lies to theeastward of that company's ground.

Zealandia Company.-—This company is working on two lines of reef further south than the
Victoria line. They have three winzes down on the lode, themain one being 62ft. in depth. The
reef varies in thickness from lft. to 2ft., and a little gold can be seen in the stone. There were
eight men employed in opening out the ground, and getting stone ready for crushing as soon as the
public crushing-battery is erected. They had a trial-crushing of 2 tons, which went 2oz. to
the ton.

This public battery is being erected at the side of Deighton Creek, and consists of tworock-
breakers, with Challenge ore-feeders, and two Huntingdon centrifugal roller-mills sft. in diameter,
which areproposed to be worked by a fifty-horse-powerhigh-pressure engine. This plant and engine
was purchased some time ago; but since the arrival of Mr. Peterson, who came over from San
Francisco with a plant for the Consolidated Company, and has been appointed consulting engineer
for this company, they are trying to dispose of this engine, and get either one or two compound
condensing-engines ; and, insteadofhaving theirtwomills at one place, it is deemed moresuitable and
convenient for theclaimholders to have each mill erected separately in different places. Of course,
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this will entail more expense in working the plants, but some of the companies which use the mills
will save a considerable item in the cost of transit of the stone. A commencement has been made
in the erection of theplant, but it is not yet finally decided whether the company will have the
mills separate or not. There will be, when thisplant is erected, four Huntingdon mills on the field,
which will give avery good trial to thisclass of crushing machinery. It is the first time that it has
been usedin this colony, and from the mannerin which the small mill is working at the Prospectors'
Claim they are likely to be used in future, especially where the cost of transit forms a heavy item
in a crushing-plant. This public crushing-plant will accommodate theEeliance, Golden Chariot,
Eureka, Crystal Cave, Home Eule, Glenkeris, Gladstone, and ZealandiaCompanies, as wellas several
other private parties who have claims in this neighbourhood. The site of the plant is about two
miles in a south-east direction from the township of Neuthorne.

Beliance Company.—This company holds an areaof 90acres, comprising three licensed holdings,
known by the names of the Otago, Eenown, and Eeliance. A winze has been sunk on the lode
which is said to be 50ft. in depth, but no one was at work here at the time of my visit, and the
winze was full of water, so that there was no opportunity of examiningthe reef. There is a few
tons of stone on the surface. This line of reef is further south than that on which the Zealandia
is at work.

Eureka Company. —This company holds an area of 60 acres, comprising the licensed holdings
of the Premierand the Eureka. A considerableamount of trenching has been done on this com-
pany's ground, a winzehas been sunk to a depth of 50ft., and a level opened out at 40ft. The lode
is from lft. to 2ft. wide, and at the time of my visit some very rich specimen-stone was being
obtained near the cap of the reef. About 60 tons of stone was stacked on the surface, and eight
men were employed in the mine. Preparations were being made to commence sinking a main
shaft for winding and pumping.

Home Rule Claim.—This claim belongs to a private party, eight shareholders. They hold 60
acres, which includes the Parnell and Home Eule licensed holdings. The reef has lately been
discovered, and is about 400 yards south of the Eureka line, and about a mile and a half from
the township of Nenthorne. The party which discovered it had been prospecting for some time
with the view of cutting the Gladstoneline of reef, and were about givingup when they discovered
the lode, which is about lft. in thickness, carrying very rich specimen-stone near the cap. In one
place on the foot-wall of the lode there is a vein of antimony from which Mr. Peterson informed
me he had made several assays, and had found it to contain a good deal of gold, and also a little
bismuth. Very little work has yet been done on the lode beyond opening a trench on the surface,
but from the appearance of it in the trench it is likely to have very little underlie. There were
three men employed getting out stone from the trench at the time of my visit.

Gladstone Company.—This company's ground, which comprises 60 acres, adjoins the western
boundary of the Home Eule, and has a somewhat similar lode passing through it, carrying fair gold.
They have a shaft down for about 40ft., and were arranging to sink it to a further distance of 40ft.
Until such time as the public crushing-plant is erected there will be no opportunity to test the
value of the stone.

Glenken's Claim. —This claim appears to be on the same line of reef that passed through the
Eureka Company's ground. It has been found at a small gorge; but, instead of constructing an
adit on the lode, there are two men employed in sinking holes and trenching the surface here and
there to try and discover the cap of the reef

Prospectors Claim.—When the reef in this claim was discovered about 2 tons was taken
from the cap of the reef and forwarded to Melbourne for treatment, and theresult gavenearly 3oz.
to the ton. Since then they have erected one of the Huntingdon centrifugalroller-mills, 3ft. 6in. in
diameter,with rock-breaker and Challenge ore-feeder, and have been crushing stone from the mine
for a considerable time; but so far the returns have been disappointing. The orehas not given
more than lOdwt. of gold to the ton. They have stoped out a considerablelength on the lode where
the trial-crushing was taken from, and also have sunk a winze on the next terrace on the lode to a
depth of 30ft., and are at present stoping out the lode from this winze. The lode varies consider-
ably in thickness, being from 2in. to 2ft. They are constructing a low-level adit from Deighton
Creek, where the crushmg-mill is erected. It was at the time of my visit 130ft. in, and had to be
constructed for a further distance of 170ft. to get under where thefirst shot of gold was discovered.
The adit is being constructed on the lode, but it shows only a thin vein of quartz. This adit will
give about 110ft. of backs if the lode proves payable for working from this depth, which, from the
indications, is really very questionable. However, it will be a means of the upperstone being
taken out more cheaply, as it can be sent down in passes and taken by trucks to the paddocks at
the crushing-mill.

Consolidated Company.—This company's ground extends on both sides of Deighton Creek, but
chiefly on the eastern side. They got gold in the lode where it crops out on the terrace, and have
done a good deal of prospecting. At the time of my visit they wereconstructing low-level adits ; but
the appearanceof the lodes in these adits does not give very encouraginghopes that they will con-
tinue to go down to any great depth,or that the lode willpay for working.

The Consolidated, Break of Day, and Victoria Companies have combined together, and are
erecting a crushing-battery on the side of Deighton Creek, which will consist of ten heads of
American stamps, one of the Gates crushers (third size),with two Challenge ore-feeders, two combi-
nation-pans 4ft. in diameter, one settler, and three Frue vanners. The whole of this plant was
made at the Pacific Ironworks* San Francisco, and differs considerably from the crushing-batteries
now used in this colony. The mortars have recesses cast to receive the dies, which are held in
position by a small dovetail. After the dies are- set in and given a slight turn into the dovetail
groove, sand is thrown into the mortar, which keeps the dies firm in their places. The gratings or
screens aremade so that they can be lowered as the dies wear, and be by this means always
kept at nearly a uniform height above the top of the dies. The stamps are each 8501b., with the
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faces Bin. in diameter. The discs arecross-keyed on to the shank of the stamp, and not screwed on
and keyed in the ordinary way. Mr. Peterson, the engineer sent out by the Pacific Ironworks
Compan^to erect this plant, states that this plant will crush 150 tons of quartz per week if worked
continuously.

The Gates crusher is said to be capable of reducing 8 tons of ore to lin. in diameterper
hour, and it is principally by using this crusher that the stamps are made to do so much work.
After the crushed material leaves the battery it passes over a table 20ft. long, which is covered with
silvered-copper plates; and thence the material passes through an amalgam-trap, which pre-
vents any mercury escaping. This trap is made in the form of theletter \J, havinga silvered-copper
plate on one side and a zinc plate on the other, with a.division in the centre, which comes downto
near the bottom. There is a certain quantity of mercury in the bottom of this trap, and the whole
of the material must pass through and over this mercury. The fine particles of mercury escaping
from the copper plates on the tables are caught by the copper plate in the trap, or, if they
do not adhere to this, the zinc plate catches them on the other side before getting out of the
trap. The material then passes over the concentrators ; afterwards the material goes into the
combination-pans, where it is ground up and amalgamated, with salt added, having a jet of
steam sent into the pans to heac the water and material to a certain temperature. The reason
for heating the water is, that when the mercury is heated it gets into a porous condition, and is in
a much better state for adhering to the gold. Mr. Peterson intends to use only rock-salt if he can
get it; but, failing to gee rock-salt, he will use common salt with a little sulphate of copper in the
pans. After working the charge in the combination-pans for about four hours they are discharged
into a settler, 6ft. in diameter, where the mercury and amalgam is collected, and the waste material
from the settler then passes through a second amalgam-trap to collect any particles of mercury
escaping from the settler; afterwards it passes through sluice-boxes, or achute with ripples, and
thence into the creek.

This plant is very complete, and, although it may be more costly in the first instance than any
other plant in the field, there is no doubt it will soon pay for itself if the lodes contain sufficient
gold to pay for working. It will be the most complete crushing-plant, when erected, in the Middle
Island, and will save a much higher percentage of gold than has been saved heretofore. The intro-
duction of a new class of machinery on this field will have a beneficial effect on the miningindustry
in the colony, and will no doubt be the means of dispelling some of the old conservative ideas of
mill-men and mill-proprietors, and of directing their attention to different methods of saving gold
from those they have hitherto been employing.

There are several other claimson the field in which gold has been got, amongstwhich are the
Justice, Golden Chariot, Buster, Tip, Jacob, Enterprise, and GoldenCauseway; but thework done is
purely of aprospecting character.

In concluding my remarks on this field, it is one where there are a good number of
small shots of gold-bearing stone near the surface which will pay for working, and a country
where there are a large numberof small auriferous lodes ; but these may be more properly termed
quartz leaders running through the schistose rock, cutting through the strata in places, which is a
good indication for the lodes continuing to go down. Still, judgingfrom the mannerin which these
lodes pinch at the depths they have already been proved to, it leaves an impression that theywill
generally cut out at a comparatively shallow depth. Some of them may be found to go down and
prove payable for working; but the whole of the workyet done on the field is purely of a preliminay
nature, and until such time as the lodes have been tested and proved to a depthof at least 200ft.
very little can be said concerning them.

To prospect this district willrequire a good deal of capital; and many of the present holders of
claims would do well to hold out good inducements for people with capital to join them in the
undertaking. There are large areas held by those who have not the means to prospect them, but are
merely holding them with the view of selling.

Old Man Eange.

The reefs heredo not appear to carry a sufficient quantity of gold to pay for working on a large
scale. So far there have been patches of loose rubbly quartz in bunches here and there, apparently
slips from the mainrange; but they are not of any great extent. White's Eeef Company are extend-
ing the adit-levelwith a view of further prospecting the ground; but, with the crushing-battery and
appliances they have for saving the gold, they require to get rich stone before it can be made to
pay for working. The quartz is full of mullock, and contains a good deal of iron-pyrites. The
thick muddy water coming out of the mortar on to the quicksilver-tables must carry away a large
percentage of the fine gold. Indeed, when such imperfect appliances are used and no steps taken to
test the bulk by constant assays, the company have no idea what gold they are really losing.

Bow and Bell Claim. —Messrs. Kemp and Symes discovered a reef at the side of Butcher's
Gully which showed a fair prospect on the cap, but on sinking down it did not prove to be payable
for working. There was a considerable quantity of water to contendwith, and the appliances they
had for keeping down the water proved inadequate, so that they suspended operations.

Ceomwell.
Cromioell Quartz-mining Company,—This company or syndicate was formed in London, and

acquired this property, from which very rich auriferous quartz was obtained some years ago, but
from the state of the old workings, and the quantity of water in the old mine, the original company
whoheld this ground could not carry on prospecting operations. Since this syndicate acquired the
property tkey have commenced sinking a shaft to the northward of the old workings, and it was
down at the time of my visit in March last to a depth of 420ft., but they intend sinking it to 530ft.
before commencing to open out. From the old shaft there was a level constructed at 430ft., and
the lode driven on for over 1,000ft.; on this level a winze was sunk for 22ft., when it came upon a
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new lode of stone about 18in. in thickness, which yielded nearly 3oz. of gold to the ton. It is this
block of stone, or new lode, that they intend to open out on.

The jinkingof the shaft was suspended at the time of my visit, on account of therebeing no water
to drivethepumping and winding machinery. The managerstated that he had only been able to work
in the shaft four clays and a half from the beginning of January to the 21st March, the date of my
visit, and was engaged in erectinga small steam-engineto connectwith thepumping-shaft, so thathe
could use steam to work the pumps when water was not available, or could use both water-wheel
and steam-engine, as the case might be, when a small supply of water was available. This engine
was being connected to the pump-shaft in such a manner as it appeared to me very questionable if
it would work the pumps, as the gearing of the engine to the pump-shaft limited the travel of the
piston to about 180ft. per minute, and therefore, unless the steam was kept at a very high pressure
the engine would not do the work, the cylinder being only either lOin. or llin. in diameter.

The shaft is 12ft. by sft., and close-timbered with 2-Jin. planking. A plunger-pump Din. in
diameter is fixed at 250ft. from the surface, and below this there is a common lift-pump which has
a bucket of the same diameter as the plunger, and the quantity of water to lift at the depth the
shaft was sunk to at the time of my visit averaged about sixty gallons per minute. The works are
lighted at night with the electric light. The pumping machinery is well constructed—all the
framing for foundations is substantially put together; but the winding-plant is merely a makeshift,
being constructed from old-castings and gear on the ground at the time this syndicate acquired the
property.

There is also one of Ford's air-compressors for working rock-drills; but the managerdoes not
seem to think that rock-drills are any advantage. The rock is very hard, and he stated that
the rate of sinking when, in full work averaged from sft. to 7ft. 6in. per week. He expected to get
down the shaft to therequired depth in about five months from the time of my visit.

Considering the large quantity of gold thathas come from the lode running through this syndi-
cate's property, and that the lode can be traced in a northerly direction for a long distance here and
there on the surface, there appears to be a reasonable prospect of the syndicate getting well paid
for their venture; at all events, it is a mine well worthy of spending moneyto prospect, even if the
new lode that they intend working proves unremunerative. By constructing a level alongthe course
of the lode in a northerly direction, with uprises some distance apart, they are likely to come across
another shot of gold in the lode.

Skipper's.
There has been comparatively little work done in the quartz-mines in this district during last

year. The only mine where the workings have been carried on with remunerative results is the
Gallant Tipperary. Mr. Evans has clone a considerable amount of prospecting on the Butcher's
Gully reef, but the stone did not prove remunerative for working. Although this district has
been very rich in alluvial auriferous deposits, the quartz lodes have been, as a rule, very dis-
appointing. No sooner is a rich patch of stone got, and the hopes of the claimholders buoyant
with great expectations, than it is found to either cut out, or the percentage of gold in the stone
becomes less: at all events the returns from the quartz-workings in this district show that the
amount of gold extracted from the quartz lodes is very small in comparison to that obtained
from the alluvial drifts.

Phosnix Company.—Prospecting has been carried on in this company's mine for the last two
years without finding any body of auriferous stone that wouldpay for working. Indeed, the prospects
of finding another patch of stone were beginning to appear hopeless. It will be remembered that
the Phcenix Extended Company took up a special claim on the north-west side of the Phoenix
Company's ground, and sunk a shaft at the side of the creek to a depth of 150ft. After con-
structing a cross-cut to the southward for about 100ft. the company suspended operations and
subsequently went into liquidation, when the Phcenix Company purchased the ground, and have
put in a cross-cut in a northerly direction from the shaft for a distance of 90ft., and cut what is
considered a continuation of the middle lode. The reef here is about 9ft. wide, and shows a
good deal of gold in the stone, the richest portion of the lode being close to the hanging-wall;
and, judging from the manner in which the principal gold-bearing stone is found in the lode, there
is a probability of it getting richer as it goes down.

The company were at the time of my visit erecting a small winding-plant, which is to be
worked by compressed air. The air is to be stored in a receiver, and the compressor is to be
worked by means of electrical power derived from their plant, which is erected in the right branch
of Skipper's Creek. The engine used for winding is very small, and, indeed, the whole of the
winding appliances are of a temporary character. They are also constructing a quartz-paddock,
and a tramway to convey the stone to the- crushing-battery. This new discovery was only struck
on the 6th March last. None of the stone had been tested at the time of my visit, but it was
expected to give an average yield of nearly loz. of goldper ton.

Gallant Tipperary Company.—This company have got their mine into much better order than
it presented on my former visit. They have extended the intermediate level for about 70ft., and
are now engaged in stoping out above this, where they have about 175ft. of backs to the surface.
The passes, stopes, and main level are in good order as far as the safety of workmen is concerned,
but great carelessnessis displayed in having detonators lying loosely about at the side of the main
level. The attention of the .manager has been directed to this; with a request for remedy.The lode on the north end in. the intermediate level is split up in two sections,' with a horse of
mullock in. between them; but each of these sections is about 4ft. wide, and both containpayable
stone. About 1,500 tons of stone have been crushed during the year, which has yielded 9610z. of
gold. The extremely dry season has necessitated the crnshing-rnill being stopped for want of
water, so that the company at the time of my visit had only five men employed in their mine,
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Macetown Eeefs.

The only quartz companies at work in this district are the Surprise, the Advance Peak,
and the Premier Companies. Indeed, very little work is being carried on in the Premier Mine :
they have understojDed as much of the lode as they conveniently can, and are now workingfrom the
main adj,t-level on aleader about 20ft. south of themain lode. This leader is from lft. to lft. 3in. in
width. It has been carrying gold for about 12ft. in length, and they have stoped it out to a height
of about 40ft. About 80 tons of quartz has been crushed during the year, which has given an
average yield of about loz. of gold per ton. There were only four men employedin the mine at
the time of my visit. About twelve months ago one of the directors went to London, with a view
of re-forming the company with a larger capital, so that they could work the mine systematically:
but no word has yet been received as to whether the company has been floated on the London
market or not; so that it may be said the legitimate working of the mine is held in abeyance,
pending the re-formation of the company. As soon as satisfactory accounts are received from
London, it is intended to construct a low-level adit and open out the mine systematically, when
the quartz can be delivered at the crushing-battery at a far less cost than has been done in former
years. Ever since this mine was opened it has been worked in a primitive manner, adopting
all manner of makeshifts to get the quartz stoped out at any cost, and had it not been that
there was a good percentage of gold in the stone the company would have been in difficulties
long ago.

Sunrise Company.—This company's workings are on Advance Peak, about 5,400ft. above sea-
level. An adit is constructed for 248ft. to cut the reef, and then the reef is driven on for 170ft.,
and stoped out to an average height of 30ft., where the quartz cuts out. The reef is from lft. 3in. to
2ft. in width, running in a west-north-west direction, and underlyingto the north-west on an inclina-
tion of about 6in. to the foot. The hanging-wall is clearly denned in places, but the foot-wall is
not well defined, the quartz and country rock merging intoone another in many places without
showing the least sign of a clean parting. The appearance of the hanging-wall in places shows
signs that the lode is portion of a slip, or, at least, that a slide has taken place at some time. The
mine has been well opened out and carefully worked so far, but, being at a high elevation, work
cannot be carried on during the midwintermonths.

A winze has been sunk from the main adit-level to a depth of 38ft., carrying down the lode,
which averages about 2ft. 6in. They have nowcommenced, on the opposite side of the peak, to
construct a lower adit, which will give 160ft. of backs. During last season 148 tons of quartz has
been crushed from this mine, which yielded 3240z. of gold, being an average yield of nearly 2oz.
4dwt. to the ton. The company have erected comfortable huts and a snow-shed at the mouth of
their adit-level; but, notwithstanding this, they could not work last w7inter for about ten weeks,
everything being completely snowed up. The mining-timber, delivered on the ground, costs about
16s. per set, the props and caps being about 7in. in diameter.

Tipperary Company.—The directors, having failed to re-form the company, have suspended
operations in the mine, and before any further stone can be got a considerable capital will have to
be expended, both in permanent works and also in prospecting.

ALLUVIAL MINING.

COLLINGWOOD DISTKICT.
Although Collingwood may be said to be the oldest goldfield in the colony, comparatively little

work has been done for the thirty-two years that mining has been carried on. Tin's may be
accounted for by the discovery of rich alluvial deposits of gold in the drifts in Otago, which caused
the most of the mining population to leave this portion of the colony to search for treasures at the
new El Dorado. Notwithstanding all therich fields thatwere discovered from time totime, thisplace
has always maintained a small miningpopulation, and, being in a great measureisolated from all the
other goklfields, the primitive methods of mining are to acertain extent still adhered to. There are
still large areas of auriferous-drift terraces that would pay well for working by hydraulic sluicing if
a good supply of water were brought on to the ground, and there are large supplies of water that
could be utilised for sluicing purposes.

There is a large area of auriferous drift-wash on what is known as the Quartz Ranges, about
sixteen miles back from the sea-coast, on the eastern side of the Aorere Eiver, where water could be
brought on at a high elevation from theBoulderLake, and the same run of drift-wash seems to come
down to the sea-coast near the Parapara tidal lagoon. The cost of bringing water on to these
terraces would be small in comparison to the cost of the water-supplies constructed in Otago and on
the West Coast by private individuals, and in most instances there is an excellent fall for tailings,
and, with the exception of a few places, there arenot many large boulders in the wash-drift. The
claims that are being worked on this run of groundat Eichmond Hill and Glengyle Gully seemingly
give very fair returns for working, although they are worked in a very primitive manner. Still, the
shareholders are satisfied with the proceeds, which could be largely augmented by working with
modern appliances.

There are great complaints amongst the miners and business people in this district about the
large areasgranted by the Nelson Waste Lands Board as mineral leases and prospecting areas ;
also, my attentionwas called to the coal leases that were held from year to year without any work
being done,,but more especially to the mineral leases which were apparently held for speculative
purposes, and on which there is auriferous drift-wash, which the miners state would be prospected
were the lands not locked up. The following are the areas held as leases on which no work, or, at
least, very little work, has been done;—
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The mineral leases have been held from four to sevenyears without being worked, and, as
these are granted with no conditions to keep a certain number of men employed, so long as the
rent is paid no notice is taken with reference to the output of any mineral. " The Mining Act
Amendment Act, 1887," provides for mineral leases being granted by the Warden, to the extent of
320 acres, at a minimumrental of 2s. 6d. per annum, and also provides for a certain number of men
being employed. The latter condition being wanting in the leases granted by the Nelson Waste
Lands Board is the cause of the complaint amongst the inhabitants of this district.

Adams and Logan's Claim.—This claim was recently taken up, and a company is being formed
to work the ground, which comprises a special claim of 100 acres, and they have also got the right
to mine on Mr. Travers's freehold. The ground is situate directly above the head of the Parapara
tidal lagoon, and takes in portions of the slopes and foot of the ranges adjacent to Messrs. Wash-
bourn Bros.' paint-works. No workhas been done with theexception of prospecting-holes being
sunk here and there all over the claim. There seems to be a deep run of quartz-gravel wash
going from the Parapara River towards Messrs. Washbourn Bros.' paint-works, on which a
little working was done several years ago; and, on inquiry, one of the parties who worked here
—H. Washbourn—stated that agood deal of gold was obtained, but the supply of water wasfar too
small to be of any utility for working the ground systematically. Mr. Logan showed me a large
number of prospects he obtained while sinking the prospecting-holes. Each prospect or small
quantity of gold he had in separate parcels, being the results of washing a tin-dishful of stuff.
The character of the ground makes it specially adapted for hydraulic sluicing, and to all appearance
these parties have a property which willprove remunerative for working with a modern plant and a
good supply of water. Mr. Washbourn stated that when he left off working the ground it paid him
12s. a day, and the reason of giving up his claim was that he started the lisernatite-paint works, and
could not attend to both; and also, that the supply of waterhe had was too small, and at too low an
elevation to work the ground advantageously. This company intends to construct a water-race
from the Parapara River, where they will be able to bring in the water at an elevation of about
280ft. above the level of the flat, or 240ft. above the saddle where the horse-track crosses into the
valley of the Parapara River, and to work the flat with hydraulic elevators, and the slopes and foot
of the ranges by hydraulic sluicing. Judging from theformation of the country and the character of
the wash-drift, there is at least a large portion of their claim that will payfor working along the low
slopes and foot of the ranges, if a sufficient supply of water can be obtained at the proposed
elevation and a good modern plant put on the ground, with a man in charge who thoroughly
understands the modern methods of hydraulic sluicing. The quantity of water available for this
company in the Parapara River at the time of my visit was about seven sluice-heads; but a good
supply could be obtained for at least eight months in the year.

Olengyle Company.—This is a private company, consisting of four working shareholders. Their
claim is situate in GlengyleGully, on the western side of theParapara River, about a mile and a half
up from its mouth. The claim also takes in a portion of Appo's Gully. The ground is worked by
ground-sluicing—that is, the whole of the water comes overthe face, and the fine materialis carried
away in sluice-boxes, which are 2ft. wide, and have a gradient of Sin. to 12ft. The large
boulders are partly built up in the paddock andpartly carried awayon a truck by a tramway along-
side the sluice. This company have been five years at work, including the time they were engaged
in bringing in a water-supply. This supply is taken from the Parapara River in boxing for the
whole of the distance, which Is a mile and a half. The boxing is laidon a bench, in most instances
cut out of rock through a narrow gorge ; it is 2ft. wide and lft. 4in. deep, laid on a gradient of 1 in
144, or 36ft. Bin. to the mile, the depth of water-flowing in this box being llin., which would be
equal to about seven sluice-heads. This supply is brought in at an elevation of about 110ft. above
the head of their sluice, or level at which they are working. Their present workings are confined
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led Hill Gold-mining
Company

Aorere .. 571 0 6| 2 y 1st January, 1887.

Total
I
i

1,951

Coal Leases.
£err and Adams Pakawau

.
640 First two years, £16 ; next

three years,£32; remain-
der, £64

First two years, £16 ; next
three years, £32 ; remain-
der, £64

First two years, £22 10s.;
next four years, £45; re-
mainder, £112 10s.

1st January,1886.0 6 2 0

£err and Adams Pakavvau 450 0 8£ 2 10 1st January, 1888,

l\ Marshall Pakawau 320 1 5 7 0 1st January, 1888,

Total 1,410
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to a narrow gut, the sides of which are from 60ft. to 70ft. in height, with loose rock and boulders
among the surface wash, very liable to slide into the workings in wet weather. Indeed, they
informed me. that a recent slip had taken them a long time to clear away. The ground in
this gully in the early days had been driven out from an adit-level, but the present bottom they
are working on is about oft. above the old workings. They informed me that the quantity of gold
from the gut they are at present working averages about 40oz. for every 12ft. in length. If the
water were taken down in iron pipes from their head-race, and a derrick erected, with a small
Pelton hurdy-gurdy wheel, to lift the stones and boulders, they could have worked the same
amount of ground in eight months that has taken them about two years and a half. They have a
Sin. pipe from the head-race for supplying water for a small nozzle, but the most of the pressure or
head is absorbed in friction, so that it is of very little use. The shareholders in this company are
satisfied that they are working theirclaim in a disadvantageous manner; but, having expended their
money in the construction of the head-race, they want to get sufficient gold out of the ground to
enable them to put a proper hydraulic plant on their claim. But hydraulic sluicing will neverbe
carried on here systematically until some new company commence extensive operations, and show
by actual demonstration the large amount of ground that can be sluiced away with very little
manual labour.

Washbourn Bros.' Ilcmnatile-paint Works.—The same plant that was in use on my former
visit three years ago is still kept working, and turning out several shades of haematite paint. The
proprietors have commenced a new industry in connection with their works—namely, manufac-
turing knife-polish from a felspathic porphyry stone which they find in the neighbourhood, and
which, when ground up and dried, forms an excellent knife-polish. This is sold in lib. tins, and
costs 4s. per dozen. Theproprietors expect to be able to create a considerable trade in this as soon
as they get it properly introduced. They have also erected a one-stamp quartz-mill—Washbourn's
patent—to test any parcels of auriferous quartz found in theneighbourhood. They have also a small
hand-mortar, which is used to test 141b. or 281b. of stone, as the case may be, which would be
useful to those prospecting quartz reefs, as this small machine would enable the miners to ascertain
the quantity of gold in the stone, such as they might expect from an ordinary crushing-battery,
and therefore would be a more authentic way of getting at the actual returns than by making
assays from small pieces of stone, as the assay value is never fully realised when treating the
lode-stuff in bulk. This small machine is not more than three times the weight of an ordinary
pestle-and-mortar which is at present used in connection with prospecting.

Appo's Gully.—Very rich patches of gold were found in this gully in former years, but the
workings are now limited to about three men, who have claims in different parts of the gully. One
of these—F. West—has a claim at the lower end of the gully, where it widens out into the flat.
He has traced a run of deep ground going down the Hat, but has not been successful in finding a
rich lead of gold. It appears to have been a deep gut, at one time forming the channel of the
creek, but slips have come down from the side of the range and filled it completely up, changing the
course of the creek from a deep channel to the terrace alongside, and therefore a rich lead of gold is
not likely to be found in this gut with the exception of the wash-drift on the bottom. Mr. West is
working his claim by an inclined tramway, the wash-dire being landed up in a truck by a small
overshot water-wheel, and emptied into apaddock alongside the creek, where it is washed in sluice-
boxes. On the end of the shaft of the water-wheel there is a small crank which works a pump
3in. in diameter, which is distant from the wheel about 2 chains, and by a very simple
and effective method lie works the pump from the wheel by a connecting-rod of common telegraph-
wire, the wire being made fast to the T-bob and run along on the top of wooden posts driven into
the ground, havinga staple driven in overthe wire. The spear, or rods, of the pump are weighted
so as to keep a tension on the wire. On the end of the wire at the wheel there is a common link
which slips over the pin or crank, and the wire always beingkept in tension by the weighted rods
makes this simple arrangement work the pump very smoothly.

Mahakipawa.
The field still continues to support a large population for the small area of payable ground that

has been discovered. There are about a hundred and fifty miners at work in the main creek, and
about twenty-five in the right branch. There are also about thirty-three men employed in the
different gullies—namely, in Maori Gully, seven; Waikakaho, seven; Prospectors' Greek, ten; and on
thereefs nine men—making a total of about two hundred and eight menactually employed in claims.
This would mean that thefield is the meansof supporting a population—including business people,
women, and children —of about at least eight hundred and fifty persons. The claims in the right
branch are getting pretty well workedout, and there are afew claims abandoned in the main creek ;
but many of those working at the lower end of the main creekwill take threeyears yet to work out,
while theclaims on the flat near the township, if the lead of gold be discovered, will last for many
years to work. The ground on the flat will be very deep and will contain a good dealof water, and
will require expensive plant to work it. A good deal of money has already been spent here in
prospecting for the deep ground, and small pumps have been used to lift the water, which have been
found useless ; but the holders of those claims are now beginning to erect more substantial plants,
which are likely to enable the flat to be prospected.

The following are the principal claims at work on the field:—
Mahakipaioa Claim.—This claim is the lowest down on the flat, about 30 chains below the

township. It is held by a company who have sunk a shaft to the depth of 40ft. and have erected
a water-wheel and pumping-gear to work a pump 9in. in diameter, the whole of which had just
been completed at the time of my visit, and they were ready to commence sinking again. There
are six men employed in the claim.
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Alice Fell Claim.—The owners of this claim have sunk a shaft to a depth of 80ft. on a

sidling reef, but they went through the reef for some distance and put in a drive from near the
bottom of the shaft towards the flat, and struck the wash drift at about 110ft., where they got
a few cofours of gold. They have continued this drive for another 60ft., but have lost the
reef on the bottom, showing that the deep run of ground lies further to the eastward. They
intend bo drive across the flat until they come on the reef on the opposite side, and then to
sink monkey-shafts in the drive to prospect for the lead of gold which so far has been found in the
deep ground in the creek claims. There are six men employed in this claim. The shaft is 9ft.
by 4ft., well timbered, and they have an overshot water-wheel 18ft. in diameter, which works a
pump 9in. in diameter. At the time of my visit this pump had a stroke of 6ft., and was working
ten strokes per minute, and had to be kept pumping full to keep down the water. Although this is
the best plant at present on the field, it is questionable if it will be powerful enough to contend
with the water when once the ground is opened out. They have erected a flume 20 chains long
to bring water from the creek to work their wheel, and have constructed the whole of their works
in a strong and substantial manner.

King Solomon's Mine.—The company who hold this claim, which adjoins the Alice Fell higher
up the creek, are constructing a flume, water-wheel, and pumping-gear before commencing to sink.
There werefour men at work here at the time of my visit.

British 'Empire Claim. —This claim is in the township, and joins the eastern boundary of King
Solomon's Mine. A shaft has been sunk for about 18ft., and a commencement made to construct
an overshot water-wheeland pumping-gear ; but, as the ownersof this claim are dependingon water
from the side creeks to work their machinery, it seems very questionable if they will get a sufficient
supply except in wet weather. There were four men employed in this claim, but at the time of my
visit the works were suspended.

Hibernian Extended Company.—This company's claim adjoins the upper boundary of King
Solomon's Mine, in the mouth of the gorge in the Mahakipawa Creek. They first tried to workthe
ground by paddocking, but found that it was too deep to work by this means. They have sunk a
shaft to a depth of 51ft., and have a pump Bin. in diameter, worked by an overshot water-wheel
10ft. in diameter; but this wheel is not sufficiently powerful to keep down the water. They are
going to erect a larger wheel before doing any more work. Every flood in the creek stops their
workings for some time by causing more water to percolate through the ground than their pump is
able to lift. There are six men employed in thisclaim, and they have got about 70oz. of gold out
of the ground.

Lucky Hit Claim. —There are four men working in this claim, driving out the ground from a
shaft which is 44ft. deep. They have an Sin. pump worked by a water-wheel, and are now in afair
way of working the ground. Although they have held this claim for eighteen months, it is only
recently that they have got down theirshaft, and since they have commencedto drive out the ground
they have got about 50oz. of gold.

Te Oreore Claim.—There are three men working here and getting very fair gold. Their
shaft is about 40ft. in depth, and the ground is drained by a Gin. pump worked by a small water-
wheel. .

Wairarapa Claim.—This is one of the best claims on the field. It is held by three men, who
have other three wages-menemployed in working the ground, which is about 30ft. in depth, and is
drained by a pump worked by a water-wheel. The claim has been held since the first of the field ;
but it is only since May, 1889, that they commenced to drive out the ground, and since then the
shareholders informed me they have got about 800oz. of gold. The width of the run of goldup the
creek varies from 14ft. to 30ft.

Never Surrender Claim.—There are six men employed in this claim, which is worked from a
shaft about 35ft. in depth, and the wash-drift taken out to a height of about sft. The ground is
drainedby a 7in. pump, worked by a small overshot water-wheel. They have been working about
eighteen months, but it is only recently that they have got gold. On bottoming theirshaft theytook
out 40oz. of gold in one day. The shareholders stated that they had got about 200oz. of gold out
of the claim.

Long Time.—This claim is worked from a shaft 35ft. in depth, and the ground is drained by a
water-wheel working a small wooden pump. There are eight men employed, who are said to be
getting over 20oz. of gold per week.

Nesbit and Party.—This party consists of six men, who are driving out the ground from a shaft,
the water being drainedby a pump worked by a small water-wheel. The groundis about 30ft. in
depth, and during the last twelve months they have got about 280oz. of gold.

Try Again Claim.—This is what is termed a terrace claim, but, nevertheless, it is in the bed of
the creek. The creek claims are only supposed to have a width in the creek-bed of 30ft., and where
it widens out to over 30ft. the ground is taken up as terrace claims. In some of the so-called
terrace claimsit has been found that the original bed of the creek went through them. There are
eight menemployed in thisclaim, whohave got out of the ground about 150oz. of gold. The shaft
they are working from is 40ft. in depth, and they are driving out the ground.

Boys' Own Claim.—There are four men employed in this claim. They work the groundfrom a
shaft which is about 34ft. in depth. It is only recently that they commenced to get gold. They
informedme thatin one day they got 470z. of gold, and that they have taken out of the claim
altogether about 130oz.

O'Leary and Party. —This is a terrace claim, which is worked by two men from a shaft about
38ft. in depth. The ground is drained by a pump worked by a small overshot water-wheel, and it
is said to pay good wages for working.

Breen and Party.—This is a terrace claimwhere three men are employed, and it is said to have
paid very well for working. It is a difficult matter to ascertain the actual amount of gold got, but
one of the shareholders informed me that they had taken out about 200oz.

9—C. 3.
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Golden Hope Claim. —There are six men employed in this claim. They are driving out the1

ground, which is drainedby a tail-race, and have taken out about 2500z. of gold for the last four
months. vThey average the value of their ground to be about £9 per lineal foot in length of
the lead.

Venture Claim. —This claim is worked by a tail-race, the ground being about 14ft. deep.
There are four men employed, and they state that dining twenty months they have been at work
he"re and in a terrace claim they have got goldto the value of £2,500. Of this amount gold to the
value of £800 has been taken out of theirpresent claim, and £1,700 from the terrace claim, where
there were six men employed.

Homeward Bound Claim. —There are eight men employed in this claim, working it by the aid
of a tail-race, and it is said to have paid very wellfor working.

Maori Girl Claim.—This claimis held by three men, and is worked with a tail-race, but there
has neverbeen much gold got here.

Galloway and Party.—This party consists of six mcii; who are working the ground from a tail-
race. They were a long time before they got much gold, but the claim was said to be paying very
well for working at the time of my visit.

Grattan and Party.—This is a terrace and creek claim. The ground is about 30ft. in depth,
the wash-drift being driven out from a shaft. There are three men employed, who aresaid to have
obtained a great deal of gold from this claim.

Waihi Claim.—There are seven men employed in this claim, which is worked by the aid of a
tail-race, the ground being about 12ft. in depth ; but they have nevergot a great deal of gold out of
the ground, although it has paid them small wages for working.

GreAg and Party's Claim.—There are four menemployed in this claim. The ground is from
Bft. to 12ft. in depth, and is worked by the aid of a tail-race, and a large quantity of gold has
been taken out. It is reported to have been one of the best on the field, as they have been getting
gold from the time that it was taken up.

Prospectors' Claim.—This claim has never produced a large quantity of gold. It is said that
the prospectors of the field have never made wages during the whole time they have been at work,
and they consider it a hardship that they are not paid a bonus for the discovery of the field, which,
according to the quantity of gold obtained that has been enteredfor duty for exportation to theend
of March last, amounts to somewhere about 7,0000z. The best of the gold has been found lower
down the creek than the Prospectors' Claim. The claims in the main creek above the Prospectors'
—namely, the Whalers' Claim, withfour men; Scott andparty, four men ; andMacintoshand party,
four men—have not got large deposits of rich auriferous wash. The two latter claims may be
said to pay wages for working, but the Whalers' Claim has been very poor.

liight-hand Branch.—A great many heavy pieces of gold have been found in this branch,
and generally combined with quartz ; but the greater number of the claims that were originally
held in this branch have been worked out. There are still five claims being worked here
—namely, Pulman and party, four men ; Hen and Chickens Claim, eight men ; the Egmont Claim,
four men; Watson and party, four men ; and a sluicing claim where two men are employed—but
none of these are said to be paying more than wages, and some of them are getting very poor for
working. The depth of the ground is from 20ft. to 40ft.

Specimen Gully.—There are two parties ox miners working in this gully, both of which are said
to be doing very well. The gold is very coarse, generally what may be termed specimen-gold—that
is, intersected with quartz—which apparently has come from the cap of the reefs at a higher
elevation.

Maori Gully.—There are three parties of miners working in this gully—altogether about seven
men—all of whom are doing fairly well. This gully runs up partly through the licensed holding
known as the Kapai Quartz-claim, and one of those parties—namely, Corley and two others—is
working the alluvial ground in the gully on the licensed holding, and is said to be making good
wages.

Prospectors' Gaily.—This is asmall creekcoming out of therange and joining the main Mahaki-
pawa Creek at the Prospectors' Claim. Some parties have tried to work this creek near the lower
end, but have never been able to get to the bottom of the alluvial ground. An adit-level was com-
menced at the side of the creek where the track crosses, to drive into the side of the range and get
under the bed of the gully higher up; but it was found that the side of the range where this adit was
commenced was a slip, and the adit, notbeing properly timbered, collapsed, and no further attempts
were made to work this portion of the gully. There are ten men altogether working in the upper
portion of the gully, but, with the exception of the upper claim, which is paying very well for work-
ing, the others have not yet been bottomed.

Waikalcaho Creek.—At the time of my former visit to this creek there were several claims
being worked, and steam-engines were being used on the flat to prospect the ground; but all of
these claims are either abandonedor protected. There are only about seven men at work in the
Waikakaho Creek and branches, and none of them are getting much gold.

Davis and Carr's Claim.—This was one of the first terrace claims taken up on the field. It is
situated on a terrace on the west side of the Mahakipawa Creek directly opposite the township.
The terrace on which they are working appears to have been a slip from the main range at some
period, and not to be connected with the run of gold coining down the main creek. They have
recently formed a company, and have brought in a water-race to work the ground by hydraulic
sluicing, and arenow carrying .§>n sluicing operations.

The tailings coming from the workings up the creek are beginning to fill up the bed of the
creek opposite the township, and as the creek claims get worked out there is no doubt but that
alluvial drifts willbe found on the side of the range that will pay for working by sluicing. At
present all the water is required in the creek-bedto drive the water-wheels used, for pumping and
washing purposes, but the day is not far distant when the whole of the creek-bed in the flat will be
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filled with tailings from sluicing claims, and the question of an outlet for these tailings will most
undoubtedly crop up. The whole of the gold got in the creek is of a coarse character—plenty of
pieces like peas and beans, and without any of that fine scaly gold that is got elsewhere. It is all
greatly waterworn, but evidently has not travelled a long distance or else it would be more ground
up than, it is. At the head of the gullies it is very little water-worn, as many of the corners and
projections are quite sharp and angular, showing that it has come a very short distance, and
indicating that rich quartz reefs are likely to be met with on the range, or, at least, the indications
show that there was a time when the caps of the reefs have either been broken off by slips taking
place or by the atmospheric action disintegrating the exposed rocks on the range, causing the high
ranges to be denuded, and filling the gullies and creeks with debris which water has swept away,
leaving a golden harvest for the present reapers.

Koromiko.—There are about seven menworking in thevalley leading down from the head of
the left branch of the Mahakipawa Creek towards the Koromiko Eailway-station, and getting a
little gold, and it is said there are some large reefs on this side range. A little gold is also found in
White Pine Gully, which is a similarformationto that; of Mahakipawa—namely, the olderquartzose-
schist rocks that occur in Otago. This sameformation seems to run past the head of the Kenepuru
Sound, and underlies the more recent formation found on Mount Stoke, and passes into the sea at
Jackson's Head. The country between Mahakipawa and Twofold Bay is well worthy of being
prospected, and, judging from the formation of the country, it is likely that auriferous drift-gravel
will be discovered in the belt of country which will pay.for working.

Wakamarina.
There is very little alluvial milling being carried on here, and what little there is maybe

termed fossicking, with the exception of the work recently done in the gorge of the Wakamarina
River, at thefoot of Deep Creek. Three different companies have tried, to work this gorge, two
of which failed entirely, and the present one has suspended operations after expending £1,880 of
capital, and incurring liabilities to the extent of £550, which makes the total cost of their works
£2,430. The former companies are said to have expended nearly £6,000, and never could get the
waterpumped out. The present companyhas been more successful. They have constructed new
and substantial dams at both ends of the gorge, and have cut a channel for the water in the river
through solid rock for a distance of about 3 chains. The dams are all made on the solid rock,
having squared logs and sheet-piles scribed down to the rock on each side of a puddle-wall. The
top of the puddle-wall is covered with bags and planked over, so that the water in the river can
flow overthe top without damaging the dams. The logs and sheet-piles are all held down to the
bed-rock by iron bolts. By this means the dams have been made practically watertight, and the
gorge has been pumped dry in about three days.

The present company have two steam-engines, one of which is- connected with a centrifugal
pump whose outlet and intake pipes are 9in. in diameter. The centrifugal pump and engine are
fixed on a cast-iron bed and placed in apunt, with a vertical steam-boiler for supplying steam for the
engine. The other engine is a double-cylinder portable steam-engineand boiler. The vertical boiler
that stands on the punt is not capable of supplying sufficient steam to work the pump at its proper
speed, and a steam-pipe is connected to the steam-cylinder attachedto the pump from the boiler of
the portable engine on the bank, to supplement the steam from the vertical boiler. This enables
the pump to be worked at a speed which takes the whole of thewater out of the gorge in three days,
and when once the water is out a hand-pump is said to be able to keep it dry. As soon as the
dams were completed and the punt carrying the pump placed in position, they commenced opera-
tions at the upper end of the gorge, and go); about 20ft. to 30ft. of the bed clear of shingle, and
obtained about lOoz. of gold out of the crevices of the rock. They also stripped a considerable
quantity of shingle from another bench, when a flood occurred, a few weeks prior to my visit,
which stopped theirworkings. The whole of their capital being expended, theysuspended opera-
tions during the winter months, and intend raising fresh capital to prosecute the work next summer.

This company deserves credit for the substantial manner in which they have constructed their
works; but they seem not to have carried on their operations in the bed of the gorge, after the
works were completed, with as much energy as they should have displayed. Where mining is
carried on in river-beds liable to be flooded, work should be carried on with as many hands as can
profitably be employed, and working carried on continually day and night. There is a large
quantity of shingle in the bed of the gorge in which there is not sufficient gold to pay for washing.
This is filled into trucks and hauled up an inclined tramway by a horse, and the shingle deposited
in theriver-bed. The gold seems to lie on the bed-rock and in the crevices. They expect to get
the richest deposits in the centre of the gorge, where they say there is a bar of rock, and also at
the lower end. The depth of the deepest portion as yet ascertained is about 30ft. below ordinary
water-level. Assuming thatthey have expended £2,430, and that they will require another £570
to prosecute the work, exclusive of actual working-expenses in connection with lifting the shingle,
theywill require to.get at least l,ooooz. of gold to reimburse the capital expended.

Westland District.
There is still a large population in this portion of the West Coast, and a great many of the

alluvial mines here are doing-very well. There is no gainsaying the- fact that the gold is becoming
more difficult to get. The shallow placer-workings are getting worked out, and", although there
may be equally as much gold on the drift near the bed-rock, there is a large quantity of superin-
cumbent drift to remove before the auriferous wash-drift is reached, which greatly increases the
cost of obtaining the gold. The most economical method of working ground, wherever dump can
be got for tailings, is by hydraulic sluicing and a plentiful supply of water. This method is getting,
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year by year, more fully recognised. The miners now arc using far more water than they were
some years ago, and find it is the most profitable method of getting away the ground. All the
known payable terraces to which water can be brought are taken up, and the water-rights from
every available stream adjacent to alluvial workings are secured.

The, whole of the available sea-beaches, as well as some of the river-beds, are taken up in
dredging claims, and, although many of them may prove unremunerative for working, there willbe
a good proportion of them that willpay with having good appliances for working. The dredging is
likely to become a large industry, affording employment to a considerable population. Each of the
dredges now working in Otago employs about twelve men—that is, when they are working con-
tinuously for twenty-four hours. There is a very large area of auriferous beaches andback-leads in
lagoons in Westland which can be profitably worked with good dredging appliances, and offers a
good field for the investment of money in dredging ventures.

Kumaba.
This is by far the largest field wherehydraulic-sluicing operations are carried on in the colony •

The most of the ground is held in ordinary and extended claims, although there are some special
claims and licensed holdings. Some of the latter have been cut up and sold in small blocks to
parties of individual miners at very high figures. Indeed, large areas of ground should not be
granted in this locality, as the whole of it can be profitably worked in smallclaims, and the granting
of large areas on this field is only encouraging a system of blackmail to be levied on the individual
miner, which, to say the least, is very objectionable, and only putting the money into the pockets of
a few speculators, who do not work the ground themselves, at the expense of the large majority
of the miners on the field, as the money they have to pay in purchasing blocks of ground as their
claims get worked out ought to go towards the further development and opening-out of the field.
The whole of the available water-rights are taken up and held by Mr. Holmes, the-Government,
and the Long Tunnel Company, and the ground can only be profitably worked by a large supply of
water, and, as parties having claims on this field are dependent on a supply of water from Mr.
Holmes's and the Government water-races, there is no necessity for granting large areas of ground
to lie idle for years, waiting until such time as water is available, or to allow the holders to sell the
ground to otherpeople.

The flat where the workings are situate has no doubt been at one time the bed of a large river;
thewhole of the boulders and stones in the ground are rounded and smooth, and the goldis flattened
out and ground up by the action of these boulders being forced onwards and rolling overby the
action of a strong rapid current. Some of the large boulders found in this flatareofsuch dimensions
that no current in any of the rivers at the present day could move them, and apparently they have
been brought from some distance by ice, as the same description of rock is not found in situ in
the vicinity. The workings have so far been carried on in a very coarse boulder drift-wash, and
the gold is found in layers through this wash-drift. The bed-rock has never been reached in the
flat, neither is there sufficient fall to allow the ground to be worked on the present system to the
main bottom.

The Blue Eeef is found near the front of the terrace facing theTeremakauRiver, and it is again
found on the foot of the Kapitea Hill; but where the principal gold has been obtained, and the
richest claims, are between these points, which have all been worked on false bottoms. There is a
great similarity between this place and the ground in Boss Flat, with the exception that the drift-
wash is much coarser at Kumara; but the different layers of stuff in which the gold is found have a
great similarity. The lead of gold-bearing drifthas been tracedfor a certain distanceup the flat, and
lost, and it cannot, so far, be traced on the opposite side- of the terrace from Larrikins', neither can it
be traced for a great distance down the flat; at the sajne time, there is every indication that this
lead will yet be found to extendfor a long distance. A shaft was put down near the head of Larri-
kins' for about JOOft. in depth, without finding any bed-rock; but the quantity of water to contend
with was so great that it could not be overcome by manual labour, and the shaft was abandoned.

Judging from the formation of this flat, there is a likelihoodof a good deal of goldbeing found at
a greater depth, and, if so, it is likely to extend for a considerabledistance, and, moreover, be much
richer than the gold-bearing layers that have been worked; at the same time, the expense of work-
ing would be considerably greater, as motive-power and machinery would have to be used to work
the ground from a shaft. It would enhance the value of mining and other property in this district if
payable gold were found at the deep levels, and, where so many men are employed, all of whom
are principally interested in the claims on the flat, it wouldnot come to much each to sink a shaft
and erect machinery to test the ground, as there is a probability of their being well rewarded for
this outlay. The whole of the ground that is known to be payable for working is held in claims, so
that no one can take up a claimto test the deep ground unless by going a good distance awayfrom
where gold has been found.

The present known ground at the high levels will yet take a large number of years to sluice
away, and before this can be all worked the bed of the Teremakau River will be raised by tailings
to a considerableextent; indeed, it will become a difficult question where to find room to stack the
tailings before the present known auriferous ground is washed away. The day is not far distant
when the bed of the river will be raised to such an extent that a flood will carry away the bridge on
the Hokitika-Greymouth Road, and the whole of the flat that was formerly grass paddocks will be-
come one bed of shingle.

On the opposite side of theriver from Kumara there are a few sluicing claims being worked, but
the ground on this, side has neverbeen so good as that on Dunedin and Larrikins' Mats. Some new-
ground has been opened on the terrace close to the Teremakau River, below the Kumara, but there
is not sufficient water on the field to admit of much new ground being opened; indeed, the owners
of thepresent claims would take more water than there is on the field,
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Akahuma .
Humphries' Gully Company.—This company has been struggling against difficulties ever since

they stafted operations. They have expended over £70,000 on the claims and plant, and yet, with
all this expenditure, they have not a sufficient quantity of water to work the ground. When they
were constructing their head-race they employed what they considered practical miners to gauge the
water in the creeks they intended to bring in, and the reports of these were so favourable that
the companywas satisfied that they would obtain a good supply; but if the areaof the watersheds
of these creeks had been taken it would have clearly proved the utter fallacy of obtaininga steady
supply. The company are now well aware of this, but, unfortunately, all their available capital
is called up, and to extend their head-race to the Arahura Eiver, where a large supply could always
be got, is estimated to cost about £25,000.

The extraordinary dry season last year told very severely on the returns of gold from the
company's ground. They have let it on tribute, the tributerpaying the company somewhereabout
60 or 66 per cent, of .the gross yield of gold. During the year ending the 9th February last the
value of the gold obtained only amounted to £1,916 Bs. Of this sum the company's share
amounted to £1,277 125., while their working expenses, including the expenses of management,
amounted to £1,277 18s. This shows that the venture aboutcleared itself last year ; but there is no
possible means of it paying the shareholders unless a largeand constant supply of water be obtained,
and that can only be got by extending the head-race to the Arahura. There is a great depth of
auriferous drift in this company's ground, but there do not appear to be any rich deposits: it is
only by being able to get through, a large quantity of drift that it can be made to pay.

Kanieei.
Kanieri Water-race and Mining Company.—This company has recently been registered, and

acquired the oldKanieri Lake Water-race, which they are diverting from about the three-milepeg
from Kanieri Lake to bring it on to the ground near the Kanieri Forks. The three miles of old
race has been cleaned out and repaired, and there is about two miles and a half of deviation to con-
struct to bring the water to the Forks. This work is in course of construction.

There are a few miners employed at Tucker's Flat, the Eight-mile, Woodstock, and Eimu; but
their average earnings do not come up to what theydid someyears ago. At Back Creek Terrace the
claims extend for about two and a half miles. Some of the claims here are said to be paying£10 a
man per week, but the general value of the drift is said to be from 6gr. to 12gr. of gold to the
load. There are about one hundred miners employed.

A lead of gold was traced some time ago on the south side of the Hokitika Eiver into freehold
land belonging to Mr. James Craig, whois now carrying on mining operationswithin his own land,
and has expended something hke £1,000 in the construction of water-races, dams, tramways, &c, to
work the ground systematically.

Eoss.
This place still' maintains a fair population, and some of those engaged in sluicing claims are

making fair wages ; but^the quartz claimshave been very disappointing. Neither the William Tell,
at Cedar Creek, nor the Donnelly Creek Quartz Company, after getting crushing-batteries erected
can find quartz of a payable character to keep them employed. The latter company represented
to the Government that the quartz from this mine contained gold to the extent of about Boz. to the
ton, when making a claim for quartz forwarded to the Melbourne Exhibition; but, after getting a
crushing-plant of their own, they find the golden anticipations in regard to the richness of the
quartz vanish, and can now fully realise that"all that glitters is not gold."

Mont dOr Company.—This company hold at present the best mining property in this district.
Theyrecently acquired the property of the Greenland Company, so that they have now all the
available water in the district, and no one can take up any of the ground near them, as there is no
water to be got to workit; indeed this company was short of water last season. Still they have
managed to pay £3,600 in dividends.

Eoss United Company.—This company let all their ground on tribute. They can only get the
ground workedthat is above the level of the tail-race leading from theflat to the ocean-beach. In
Eoss's and Donoghue's Flats there are elevators erected to lift all the shingle and tailings from a
well into which the wThole of the ground is sluiced, and the muddy water passes down the under-
ground tail-race. The value of the gold obtained from the tributers during last year was £1,638 175.,
and the value of the sales of water from their water-race amounted to £127 45., thus making the
total receipts £1,766 Is., while their expenditure wTas £1,701 os. 7d. This company has been
strugglingfor years to get sufficient capital to erect a powerful drainage plant to enable them to
work the deep levels. They have expendedabout £60,000, and succeeded in finding payable ground
for working at the deep levels, being over200ft. below sea-level ; but the quantity of water was too
great for the pumping-plant the company erected.

There was a large quantity of gold obtained from the deep levels some eighteen years ago by
M. Cassius, the Morning Star, and Excelsior Companies ; but the cost of drainage at that time,
which was accomplished by steam-power, and the difficulty of getting any one to contribute was
so great, that the drainage-plantwas sold, and purchased by M. Cassius and the Morning Star
Company, who had arranged to amalgamate their claims and form a new company to work the flat;
but after stopping the drainage-plant, the newcompany could not be formed, and finally the ground
was abandoned, until the present company came on the scene and got the whole of theprincipal
ground on the flat securedias a special claim. The manager of this company has recently
found out that the company has never been working on the same layer of auriferous wash-drift
that the former companies got their gold from,_but on another layer some 32ft. below the other.
Be this as it may, one thing is certain, that they never were working on the same run of brown
sandstone wash-drift that was worked from the Cassius' shaft, but in a bluish wash-drift resembling
the auriferous layer found at thebottom of the Morning Star Company's shaft.
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There has been a great deal of gold got from this district since it was first opened in 1861, and
for manf years it afforded profitable employment.to a large mining population; but the easily-
worked alluvial deposits have nowbecome exhausted, and more scientific methods are now adopted
to work the ground, which in the early stage of gold-mining were not thought of. Gabriel's Gully,
Weatherstone's, and Waitahuna wereplaces that weredotted overwith workmen well satisfied with
the earnings they were getting by working their claims in the primitive style then adopted; but
the scene now is entirely changed. Only a few miners are to be seen here and there, principally
Chinese, turning overgroundwhich has been worked and reworked, and is covered overwith tailings,
and yet there is sufficient gold left to afford them a livelihood. In Gabriel's Gully no trace of the
shafts and paddocks are left. All the surface of the gully is covered over with tailings, and a few
years ago many of the old residents, who had known the place from its earliest days, were
astounded when J. E. Perry took up a claim in these old workings, covered with 30ft. to 50ft. of
tailings from the Blue Spur and other claims, and they predicted that the proposed venture would
prove afailure.

Notwithstanding these predictions, Mr. Perry commenced operations, and worked the ground
on the hydraulic-elevating principle, which has now become the favourite method of working the
lowflats where the fall for tailings could not be got by ordinary sluicing. The system he adopted
was not a new one ; it had been used for years previously in working the drift-flats in America, but
the principle there adopted was far from giving satisfactory results. Mr. Perry had, therefore, to
contend with many difficulties, and to make experiments to perfect his plant to surmount the
obstacles he encountered; at last, however, he was able to prove that his venture was a payable
one, and to utilise the pressure of water to do the work that formerly had to be done by manual
labour, and therefore invented a new system of mining, which is nowadopted in many parts of the
colony.

Gabriel's Gully Consolidated Gold-mining Company.—This is known locally as the Blue Spur
Company, and is the only company with extensive workings in or near Gabriel's Gully. They pur-
chased the properties of Mr. Perry's Tailings Company, the Nelson, Otago, Perseverance, Morrison,
andBhie Duck Cement Companies, and also the Tuapeka and Waipori Water-race Companies, with
the view of erecting extensive machinery to treat the cement in the Blue Spur; but since they com-
menced working in April, 1888, their operationshave been confinedentirely to the ground originally
held by the Tailings Company, which is worked on the hydraulic elevating principle. Judging
from the manner in which the cement has been worked, having therichest portions drivenbut and
the ground burrowed in every direction like a rabbit-warren, it is questionable if their present
operationsare not carried on in theportion of their claim that will prove most remunerative.

At the time of my visit there was a scarcity of water, and only two nozzles were at work. One
of these nozzleswas in apaddock near the side of theroad leadingup from. Lawrence to the Blue
Spur. The bottom, elevating-pipelifted the material 14ft. into a flume 84ft. long and 3ft. wide, and
then there was another elevating-pipe at the end of this flume, which lifted the material 60ft. into
another line of boxes, which carried the tailings clear of the paddock and workings and deposited
them in the bed of the gully. The second nozzle was working in a paddock where it was expected
that thebest of the ground was,—at least, what was pointed out to me on my former visit as the
place on which their calculations were based as to the anticipated returns when the company was
floated; but, alas ! like many of these returns, the calculations had not been carefully made, as
the place is one mass of stones from the old tips coming from one of the original companies'
workings, which either have to be removed by manual labour, or broken up small enough to send
through the elevating-pipe. The latter plan was adopted to get clear of these stones, but this
adds materially to the cost of working, and theprofits are nothing like what was anticipated.

There are t\vo elevating-pipes at the upper paddock : the lowerone lifts thematerialabout 12ft.,
and the upper one 25ft.; and the tailings are depositedin the old worked ground, the tail-water going
down the underground tail-race that was being carried up the bed of the gully on the bed-rock.
Mr. Jackson, thecompany'?; general manager, informed me that he only got 7oz. of gold for a week's
work in what was shown him as the, best ground.

In reference to the quantity of material lifted, the managerstated that when he was lifting the
material 87ft. Biri. in two lifts—namely, one 62ft. Sin. and one 25ft.—in 85 shifts, comprising 680
hours, he moved 26,920 cubic yards, which would be equal to 40,380 tons; and the goldobtained
was 115oz, lldwt. 16gr.,representing a value of £433 Bs. 9d., and the expenditure in connection
with this work was £198 18s. This, therefore, shows that the quantity lifted to the height men-
tionedwTa,s equal to about 59-4 tons per hour, and that the value of the material was equal to about
2-58d. per ton, and the cost of the work was equal to about l-18d.per ton. The quantity of water
used was 350in—8f sluice-heads—with a head of 450ft., on the 62ft. Sin. elevating-pipe, and4ooin.
—ten sluice-heads—with a head of 375ft., on the 25ft. pipe. The quantity of water used on the
nozzle for bringing the material to the well where the bottom elevating-pipe was placed was 150in.
—3f sluice-heads—with a head of 375ft.

In regard to the amount of work done with the quantity of water used it appears doubtful if
the data supplied arereliable, inasmuch as there is no comparison between the percentage of power
employed to lift the material in the 25ft. elevating-pipe and that used to lift the material in the
pipe 62ft. Bin. To analyse this, it means that in the bottom 25ft. pipe 10 sluice-heads of water was
used under a head of 37dft., which, disregarding friction entirely, would-be equal to 426 theoretical
horse-power, and the quantity^of material lifted, being 59-4 tons per hour, is equal to 2,2181b. lifted
to a height of 25ft. per minute, or 55,4501b. a foot high per minute. The quantity of water lifted
is equal to the quantity used for elevating plus-the quantity used in nozzle for breaking-down,
namely, 10+3| = 13-| sluice-heads, or 1,289,0621b. lifted a foot high per minute, thus
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making the total weight to be lifted 1,344,4901b., which is equal to 407 theoretical
horse-power, and shows that 946 per cent, of the power is absorbed in friction. Again,
the quantity of water used in lifting the material in the upper elevating-pipe is 8f sluice-heads
under a head of 450ft., which is equal to 447 theoretical horse-power. The weight lifted equals the
quantity of water formerlyused in the lower pipe plus the quantity used in the pipe in question,
namely, 10+3f+B|-= 22J sluice-heads, or 84,3751b., together with the weight of the solidmaterial,
namely, 2,2181b., lifted to a height of 62ft. Bin., or 5,429,3721b. lifted a foot high per minute, which
is equal to 164-5 theoreticalhorse-powTer, and shows that in this case only 171per cent, of the power
is absorbed in friction.' Taking into consideration the loss of head due to friction of water in pipes,
the quantity of water given for the work done by the upper elevator is too small or else the quan-
tity given for working the low7er elevator is too great.

Clutha Valley.
No onecan visit the Clutha Valley and see the large areas of auriferous alluvial drifts without

being strongly impressed that it contains veryrich deposits of gold. The bed and banks of the Clutha
Eiver have yielded up a large quantity of gold since its auriferous character was discoveredin 1862
by Hartley and Eiley. Twenty-seven years have passed away since then, and still its auriferous
deposits are being worked, affordingremunerative employment to a considerable population. This
valley is nothing but the remains of an immense ground-sluice that has for ages been triturating
and washing away the slips from the mountains, carrying all the lighter materials on the
bosom of the powerful current of water in the river out to the ocean, and leaving the denser
materials behind, depositing them on the beaches and in the beds of the stream until it became
so raised as to cause the river to change its course time after time, hence the large deposits of
gold that have been found in this valley, and that still remain to be extracted. The present bed
of theriver has been erodedby the constant action of the stream carrying down gravel and sharp
quartz pebbles, wearing down the bed-rock wherever it lies bare into a narrow channel, which
nowkeeps the water of theriver within certain bounds.

There is sufficient evidence to show that a period existed when the land on each side of
the river rose more abruptly than it does at present, and the high lands and mountains were at
greater elevations, and have been worn down by glacial action and denudation. The striations
found in many rocks in this valley show that they have been carried some distance by ice.
This action, together with the atmospheric influence on the rocks effecting their decomposition,
and the immense slips 'that time after time come from the sides of the ranges into this valley,
(which is the outlet for draining a large tract of country,) the immense volume of water that
flows through this outlet, and the velocity of the current (which is said to be greater than that of
any other river in the world), has separated the light materialfrom the heavier substances which
now lie deposited on the flats, low terraces, and in the present bed. Nature has accomplished
on a gigantic scale that which those engaged in ground-sluicing are doing at the present day.

The Clutha Eiver, from its source to near the ocean, as well as all its tributaries, passes
through an auriferous old quartzose-schist formation, and belongs, apparently, to an older age
than the schist rocks in many other portions of the colony. (The same class of rocks occurs at
Mahakipawa, and runs from there to Jackson's Head.) The large quantities of gold thathave been
taken out of the Shotover, Arrow, Kawarau, Nevis, Bannockburn, Lindis, Manuherikia, Teviot,
and TuapekaEivers show that the whole of the country is auriferous, and that the natural agencies
at wrork for ages prior to man inhabiting the country have left untold treasures to be unearthed and
collectedby the present and future generations.

In the early days of gold-mining only very primitive appliances were required to collect
sufficient of the precious metal to enable those who followed the avocation of gold-mining to
earn a livelihood. The gold was found in shallow deposits, and especially so in the beds of the
Clutha and its tributaries. The beaches in many places were literally lined with golden sand,
the gold being collected by means of the primitive cradle : but so long as shallow-placer deposits
could be found no attention was paid to any ground difficult to work. But great changes have
taken place in mining within the last ten years. Attention has been more directed to
labour-saving appliances, and the old conservative ideas that the gold-miners, as a general
rule, adhere to, have, by force of circumstances, been dispelled, as it has been proved conclusively
that with the present appliances ground can be made to give good returns for working that
formerly, as the miners termed it, " would not pay for salt." There is no douht that far more
gold willbe taken out of the Clutha than ever has been got, and there is scarcely a place in this
valley but would pay for working if a good supply of water were availableat a sufficient elevation ;
and, even where that cannot be obtained, the current of the river could be utilised to pump and
force the water with an equal pressure to what it would have under a head at a high eleva-
tion. This is simply a question between the cost of constructing water-races and reservoirs and
machinery to lift the water. In the latter case, a constant supply of water could be obtained, and,
although it would vary slightly according to the volume of. water in the river affecting its velocity,
and thereby affecting the motive-power, it would not be affected to the same extent that the
streams, especially at a high elevation,would be in dry weather.

Kirhpatrich and Eddie's Claim.—This claim is situate about four miles above thebridge overthe
.Molyneux Eiver, on the main road from Lawrence to Eoxburgh, on the southern side of the river,
on what is known as the Horse-shoe Bend. The water is taken from one of the streams on the
northern side of the river at an elevation of nearly 300ft., and brought across the river in wrought-
iron pipes, suspended on wire-rope cables on the same principle as a suspension-bridge, and their
claimis worked by hydraulic sluicing, there being, sufficient fall for the tailings into the river. This
claim is said to pay its proprietors very well for working. It is, however, questionable if the supply
of water is constant and sufficient to carry on their operations on a large scale. The whole of
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their works are substantially constructed, and must have cost a considerable sum of money, and
they deserve to be well compensated for their venture.

Island Block Company.--Thin company's workings are situate about two miles higher up the
river thai) Kirkpatrick and Eddie's claim. The reason of it being termed the Island Block is that
the surface indications show that the river at some former period had a different course from the
present-one. There is a low depression in the ground on the west side of the river opposite Miller's
Mat, and it follows down the valley, leaving high ground between this hollow and the present river-
bed, and this joins the present river-bed at or near the place where they have commenced to work.
The whole of this land was purchased some years ago by Mr. Joseph Clarke, a Victorian capitalist,
and a companywas formed in London, which made arrangements with the proprietor to workabout
five miles of the low valley which is supposed to have been the ancient river-bed, and from where
there is a likelihoodof their obtaininga very large amount of gold.

One of the best hydraujic plants that has ever been used in the colony has been erected here.
No expense has been spared in making all the works of a substantial nature. Mr. C. E. Eawlings,
the company's engineer and superintendent, informed me that the companyhadexpended, up to the
time of my visit, about £21,000. x\ description of this plant and the company's workings are as
follows :—

Dam.—A dam is constructed on the Eruidburn, at a gorgeat the east end of a large flat, in the
form of a weir, and when full covers an area of about fiftyacres. In ordinary weather, such as is
generally found in the spring, autumn, and winter, the water in the Fruidburn is expected to keep
up a supply of water in the dam to give about twenty sluice-heads. The dam is built of cement
masonry on a solid rock-foundation, and is 17ft. high. The top portion is formed of double timber,
and braced to 401b. rails. There are two bays of timber, with a centre pillar. Each opening in the
masonry is double-planked with totara timber, and bolted to the iron. The extreme length of the
damis 66ft., with a base of 14ft., and Bft. wide on top ; and it is calculated by Mr. Eawlings that it
can.be raised another 4ft. on the top if required.

Gate-openings.—There are three gate-openings, one on thebottom, sft. by 2ft., with an iron door,
which can be used to empty the dam. The other two openings are into the flume, the lower one
being on a level with the main level of the reservoir, so thatnearly the whole of the water stored is
availablefor the race. The third opening is situate immediately above the second, and will only be
used in the event of morewater beingrequired than the second openingis capable of supplying. If at
any timeit is found necessary to bring in an additionalsupply from the Tallaburn, theupper opening
will then be used. The overflow7 in flood-time goes over the top of the dam.

Main Flume.—The main, or weir, flume, which commences at the dam, is laid for 6 chains on
the edge of a gorge on a dry-masonry wall. The flume is made of kauri timber, 4ft. wide and 2ft.
deep, and tarred throughout, having a fall or gradient of about Sfiii. to the chain. There are two
by-washes in this flume for letting out the water when necessary.

Water-race.—At the end of the flume comingfrom the clam there is a solid-rock cutting, and,
after crossing a small break where there is 36ft. of boxes sft. wide by 2ft. deep, it crosses the Fruid-
burn by aflume 144ft. long, of same dimensions as the previous boxes, with a fall of 2-fin. to the
chain, the flume being 60ft. above level of thebottom of the creek. The race is then constructed
for 98 chains in earth and rock cutting, with the exception of three short flumes, two of which are
over gullies, having a length of 50ft. each, and one along arocky ledge which is 140ft. long. These
flumes are all sft. by 2ft. and have a fall of 2fin. to the chain. The conduit in earth and rock
cuttings is sft. wide by 3ft. deep, with a fall of lin. in the chain.

At the end of the 98 chains of conduit there is a fall of 140ft. over solid rock, then 3 chains of
ditching, afterwards a flume 40ft. high and 108ft. long over a creek, thence 50 chains of ditching,
which brings the water to the penstock where the pipes are fixed. The carrying-capacity of the
conduit when three-quarters full is said by the engineer to be thirty-three and one-third sluice-
heads ; but, judging from the carrying-capacity of the water-races constructed by the Government,
and from experiments made as to their carrying-capacity by actually measuring the water in gauge-
boxes, this race when running full would only carry about thirty sluice-heads. The company hold
the right to twenty-eight sluice-heads from the Fruidburn and twelve sluice-heads from the Talla-
burn ; but other previous rights exist from the Tallaburn to the extent of ninety sluice-heads.

Penstock.—The penstock at the end of the water-race is 10ft. square, constructed of totara
timber, and lined with pine. There are twobell-mouthedpipes fixed into this, which communicate
with two mains, one 16§in. in diameter and the other 15in. These mains run side by side for 17
chains, when they joinone 16-J-iu. main in a three-way piece. The fall in the double length is 105ft.
The fall in the single main is 600ft. in 27 chains. At thispoint there is a second three-waypiece, when
the water is conveyed in two lines of 15in. pipes for 46 chains, where the one crosses the Clutha Eiver
by suspension wire-cables,and the other is dividedintotwo llin.pipes, which have been for prospect-
ing, on the east side of the river. But it is contemplated to also take the second main across the
river if more water is required there.

Taking Pipes across Clutha Rivet.—There are masonry piers built at each side of the river,
and trestles erected on the top of these to the height of 40ft., the timber used being ironbark and
kauri. The masonry is built on a solid foundation and laid in cement. Over the top of the piers
there are four wire-rope cables, two ropes in each cable, the span between the piers being 462ft.
The cables on the east side of the river are anchored in solid rock; but on the west side of theriver
the ground is alluvial-drift ground. The mode of anchoring the cable here was to sink a heavy log
for a considerable distance in the ground, having aplatform on the top and covered over to a great
depth with shingle. The total dip in the centre of the cables is 20ft., or about one^-twenty-third of
the span, and the pipe is suspended by suspension-rods from the cables on the same principle as the
roadway of a suspension-bridge. The temperature affects the length of the. cables every day, and
this, together with the slight oscillation of the pipe, makes it difficult to keep the joints of the
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pipe completely tight. The total length of pipes from the penstock to the claim on the west side
of the river is 180 chains, and the total head of water in thebottom of the paddock is about 760ft.

Elevating-yipe.—The elevating-pipe is 15in. in diameter, with a heavy hsematite cast-iron liner
at the bottom 3in. in thickness : this reduces the inside diameter at the bottom to 9in. The water
is led to the elevator-nozzle, which is 2£in. in diameter, by a 9in. pipe. The quantity of water the
nozzlewould discharge undera head of 760ft. would be about seven sluice-heads. This would exert
a force equal to about 604 theoretical horse-power. The pipes are all made of steel, having lap-
welded joints, and are from jf^in. to in thickness. They are made in 18ft. lengths with a collar
welded on each end, and at the back of thesecollars thereare flanges made of angle-iron, which are
slipped on to each pipe before the last collar on the end is weldedon. These flanges come against
the collar, and arebolted to the flanges on the adjoining pipe. With the collar welded on each end
of the pipe it presents a surface of metal at the end of about lin. in thickness, and the ends of the
pipe are faced up in a turning-lathe. The end of the one pipe is butted against the adjoining one,
having a thin insertion-ring between the ends, and they are held fast together with bolts through
the flanges. This is what is termed the Kimberley joint,which seems to answer very wellexcept at
thebends, where there is a high pressure; but where these bends occur the pipe is liable to leak—
that is, where the pipes are not laid in a straight line, but have a slight bend at the joint. The
whole of the pipes were manufactured in England, and cost delivered f.0.b., including flanges and
screw-bolts, as follows :—

Pipes loin, in diameter, Jin. thick, Bs. per lineal foot.
„ „ „ Tom- " 6s. lOd. per linealfoot.
„ llin. „ v 4s. 9d. „ „

These are by far the best pipes that ever have been used for hydraulic purposes in the colony.
The greatest pressure that they can be subjected to will not exceed 3301b. per square inch, while
their bursting-pressure would be equal to at least 1,4001b. per square inch—that is, taking the
tenacity of steel at 60,0001b. per square inch, and allowing the lap-welded joint to be only equal in
strength to a double-riveted joint. This would give them a factor of safety equal to 4-25, while
the most of the hydraulic pipes used by the miners have only about 25 and 3 as factors of safety.

Sluice-boxes.—The sluice-boxesare made 3ft. wide and lft. deep, of kauri timber 1-J-in. in thick-
ness, the sides being lined on the insidewith light iron. Theripples are made of 2in. angle-iron, placed
crosswise in the box 1-Jin. apart, the ends being riveted to angle-iron sides. After the material has
passed over about 150ft. in length of these ripples the bottom of the sluice is covered with cocoanut
matting, having perforated plates placed on the top of strips of wood laid at each side of the box
above the matting. This allows thefine sand and gold to pass through the perforationsin theplates
and on to the cocoanut matting, while the coarse gravel and stones are carried down on the top of
theplates to where the tailings are deposited. The length of sluice-boxesfrom the paddock or ele-
vating-pipe to the river where the tailings are deposited is about 330ft.

The company first commenced workingon the east side of the river,before the pipes were takenacross; but the ground here was very poor, only yielding about lgr. of gold to the ton of wash-
drift. They afterwards commenced opening out apaddock on the west side of the river, about the
middle of July last, and they have beeu working here eversince. They happened to go down in a
gut or old channel, the bottom of whicli is about 60ft. below the surface of the ground. This gut is
about 38ft. wide, and has a smooth slightly-overhanging wall on one side, while on the other the
rock rises up with a gradual slope. They have worked about 2 chains in length of this gut, and
found in the bottom a great deal of fine mud, such as one would expect from the bottom of a deep
water-hole, such as this gut has apparently been. The shingle in the upper layers is all clean
and water-worn, the same as that now found in the bed of the river. After working in this deep
channel for some time they found a narrow gut branching awayto the south, and in it they found
a rich deposit of auriferous wash, and also on the shallowground at the sides, not more than 15ft.
in depth. In about 6,000 cubic yards of this ground they got gold to the value of about £1,000.
They were working on the top stuff at the time of my visit, using a 2in. nozzle, and washing the
material down for a certain distance in a ground-sluice, and thence in a box-sluice to the well
where the elevating-pipe is placed. Up to the time of my visit in the end of March last they had
got about 500oz. of gold.

The whole of theirworkings are lighted at night with the electric light produced by a Giilcher
dynamo, which is driven by a turbine water-wheel. A telephone is also connected with the
manager's residence and with the house where the man resides who has charge of the dam. This
enabels the water to be shut off at any time at the headworks, or more let on, as the case may be,
without any waste of time. Judgingfrom the appearance of the place where the present workings
are carried on, the indicationspoint out that they have found a channel where theriver had at some
previous period flowed, and, although thousands of years may have passed away since then, the
same action, and probably on a more gigantic scale, has been carried on, sluicing away the fine
sands and lighter materials, leavingthe gold to be collected by the ingenuity of man.

Quantity of Materiallifted.—From all the information obtainablefrom those in charge of the
sluicing operations, they can lift about 40 tons of material per hour. This is elevated to a height
of about 64ft., and, allowing that the headof water on the sluicing-nozzle is 700ft., then the quantity
of water it discharges is equal to about 44 sluice-heads ; and the quantity used for elevating is
equal to sevensluice-heads. Therefore the quantity of material and water to be lifted to a height of
64ft. is equal to 44,2431b. per minute. This lifted to the height mentioned would require eighty-six-
horse powerto do the work. -[Chis would show thatabout 518 theoretical horse-poweris absorbed in
friction, which is six times the theoretical horse-power actually required to lift the material and
water.

Island Block Extended Company.—This companyhas aclaim of 45 acres at Welshman's Beach,
and they have commenced to cut a water-race from the Menzionburn which, when completed, will
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be six miles in length. They hold a right to twenty-five heads of water ; but the dimensions of the
ditch they are constructing is said to be only 3ft. wide in thebottom by 2ft. deep, having 10ft. fall
to the mile. Allowing there is a batter of half to one on the sides, and the ditch full of water, it
will only*be capable of conveying about sixteen sluice-heads, and it is even questionable if
it will carry this quantity—that is, if there are stones projecting on the sides, or if it has a very
serpentine course with sharp bends. The company has not yet come to arrangements with the
proprietors of the freehold through which aportion of this water-race has to be constructed, so the
works were at the timeof my visit suspended until some agreement with the owners of the free-
hold was arrived at. When this water-race is completed it will convey the water to apoint about
800ft. above the level of the claim, and from this point the water will be taken in pipes.

Miller's Flat.—There is a large extent of drift-formation in Miller's Flat, which some day
will probably be worked; but the most of this land, if not the whole of it, is freehold. It would,
however, require strong companies to work it, on account of large expenditure in plant and bringing
in water. Indeed, the most of the available streams are now held by those who have claims, and
the water-rights out of some of those streams exceed the quantity of water flowing in them ex-
cept ill wet weather.

Hercules Company.—This company's workings are situate about a mile below Roxburgh, on
the opposite side of the river. The ground had been workedfor a number of years previous to this
company acquiring the property, by the ordinary method of box-sluicing all the drift-gravel
down to such a level as the river would permit fall for the sluice. Afterwards the ground was
paddocked, and the material hauled up an inclined tramway and washed in the ordinary way in
sluice-boxes, the ground being drained by a Californian pump driven by an overshot water-wheel;
but this method of working did not give any great returns. It showed, however, that by a better
system of working it could be made to pay good dividends. When the present company purchased
theproperty they set to work and constructed a water-race two miles in length from the Teviot
River,which conveys thewater to a point on the side of the range about 450ft. above their workings.
From the end of this race or conduit the water is conveyed to their claim in steel pipes 18in.in
diameter, for a distance of about a mile, the whole of the pipes being manufactured on the ground.
The manager, Mr. William Peters, informed me that some of these pipes had given considerable
trouble, owing to the riveting being defective, as well as the joints.

They had three hydraulic elevators in their paddock at the time of my visit, two of which were
used for elevatingthe drift-gravel,and one for lifting water only, the latteris used to drainthewater
out of thepaddock in the event of it rising owing to a stoppage of the work. Owing to the long
period of dry weather they had only sufficient water to work one elevator for raising drift-gravel,
which had a jet-nozzleof 3-gin. in diameter, and a 2-Jin. nozzle for bringing the materialdown to the
well. These nozzles would discharge respectively about B#78#7 and 5-5 sluice-heads, making the total
quantity of water used with one elevator 14-2 sluice-heads. The elevators have a vertical lift of
44ft. and 50ft. respectively. The top portion of the ground having been sluiced off prior to this
company taking possession has been a great advantage to the present proprietors, as they only
have nowan average depth of 36ft. to the main bottom of material to lift, and the richest portion
of the wash-drift is nearest to the bottom. Hufficient ground has been stripped, by the original
holders sluicing the bank away, as will take this company a long time to workout.

The present company commenced to work the hydraulic elevators in November last, only one
elevator being used at a time, and up to the 12th March last the dimensions of the paddock
worked would be about 6 chains long and 2 chains wide, having an average depth of about 36ft.,
which is equal to about 69,696- cubic yards, or 104,544 tons ; and the quantity of gold got was
about 1,3000z.,which is nearly 6gr. of gold per ton. As the manager stated that they worked
continuously during this period, it would mean that this quantity of material was lifted in a
hundred and thirteen days of twenty-four hours, which would equal 38-J- tonsper hour, or 1,2711b.
per minute. Taking 14-2 sluice-heads of water and the weight of the solid material, the theoreti-
cal power necessary to lift this to a height of 50ft. would be eighty-three horse, while the theoretical
power of B'7 sluice-heads, with a head of 450ft., is equal to 445 horse. This would show that 362
theoreticalhorse-powerwas absorbed in friction. The gold-saving boxes are3ft. wide. The bottoms
have ripples on the upper end, covered with flat iron bars 2in. by J-in. ; and on the rest of the
bottoms steel bars l£jn. by fin., set crosswise on edge ; and below these ripples cocoanut
matting is placed. The manager stated that he preferred angle-iron ripples to the thin steel bars,
and was getting some made. The bottom portion of the elevating-pipe is made of haematite
iron 7in. in thickness. This portion of the elevator has given considerable troubleboth here and at
the Island Block Company's workings. The liners formerly used stand only for a very short time
before they splinter and break, and never last until they are worn out. The continual jarof the
stones on the sides directly above the nozzlevery soon split the liners and broke pieces out of them,
so as to render them useless. Mr. Peters has therefore adopted solid castings of the thickness
mentioned, and he states that no trouble has yet been experienced with them. Judging from
observation of the jar on the bottom of the elevating-pipes, the liners should be steel castings.
Cast-iron, especially hard hsematite iron, willnot stand the continual jar of the stones striking the
sides, whereas steel castings would last until worn through.

The bottom on which the gold is collected is composed of a soft decomposed granitoid rock,
very easily cleaned up. It is soft enough to be cut up by the action of water from the nozzle,
and therefore it only takes a very short time to clean the bottom when washing up. From the
quantity of gold this company are getting, and the comparatively small outlay in thefirst instance—
the whole of the works only costing about £6,000—the property is a valuable one, and the share-
holders have already received in dividends half of the money called up on the shares.

Roxburgh Amalgamated Company.—This company acquired the claims of Waight and party
and Anderson and party, who had been working the ground on the bank of the Clutha River oppci-
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site Eoxburgh for many years. In addition to these parties' claims they also took the ground on
the flat between these claims and the foot of the range, so that they now hold a special claim of
160 acres. They have now commenced to construct a water-supply from the Teviot Eiver, ani a
dam at £he upper end of the gorge leading out of Dismal Swamp. Mr. C. Eawlings is superintend-
ing engineer for the company, and Mr. Eene Prouse is the engineer carrying on the works.

Dam.—The dam is to be constructed of a masonry wall 17ft. in height, with a large by-wash
on one side, and is to have two iron pipes through themasonryat the bottom of the dam to draw off
the water. These pipes are to be 24in. in diameter, and to be fitted with sluice-gates or stop-valves.
The water stored in the dam is to be drawn off through these pipes and allowed to flow down the bed
of theriver, to be again picked up and led into a conduit, which will be about two miles in length.
The area of water in the dam when full will be equal to 640 acres, with an average depth of at
least 9ft. This will contain 1,568,160,000 gallons of water, which is equal to a supply of thirty
sluice-heads for 968 days, flowing continuously. There will, however, be a considerable loss in
evaporationduring the summer months, when the water from this dam will be most required. The
dimensions and area were given me by Mr. Prouse, who thought that the average depth would be
10ft., instead of 9ft. that the above calculation is based on. There is, however, a doubt in my
mind whether even 9ft. is not too much to take as the average depth. The quantity of water
covering an area of 640 acres, or one square mile, lft. in depth is equal to 322-J sluice-heads flowing
continuously for twenty-four hours, or, the quantity of water covering an acre lft. in depth is equal
to a little overone sluice-head flowing for twelve hours.

Water-race.—The water-race is to be 3ft. wide in the bottom and 2ft. deep, with afall of 10in.
to the chain,'or 66ft. Bin. to the mile. It is to be presumed that the conduit is to be cut in rock,
as no ditch constructed in ordinary gravel-drift would stand the velocity of the current of water this
fall will produce. The slopeon the sides was not given me, but, allowing that it is cub in solid rock,
with vertical sides, a ditch of these dimensions and fall is capable of conveying thirty sluice-heads
when full. The conduit will be 2 miles 10 chains in length, and will convey the water to apoint
about 700ft. above the level of the claim.

Penstock and Pipes—The penstock is to be made of kauri timber l|-in. in thickness, tongued-
and-grooved, and to be 10ft. by Bft. by 6ft., having Gin. by Bin. side-posts, and braced with 6in. by
4in., and held togetherwith ljin. screw-bolts. The pipes leadingout of the penstock are to be 22in.
in diameter, made of sheet-iron T
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gin. thick, having the longitudinal seams double-riveted, and the

circular seams single-riveted. The lower pipes are to be 18in. in diameter, riveted in the same
manner as the other. It is expected that the whole of the works willbe completed so as to com-
mence sluicing operations in July or August. At the time of my visit there were fifty-two men
employed.

Adjoining theEoxburgh Amalgamated Company there arefour private claims being worked ; but,
through the scarcity of water owing to the dry season, very few men are employed. Theseclaims
are said to give very good returns. The number ofmen generally employed in them is twenty-two.
At the time of my visit only about twelve men were at work.

Commissioners'Flat Company.—This company has acquired 30 acres of ground on Commis-
sioners' Plat, about three miles above Eoxburgh, but on the opposite side of the river. They have
commenced to cut a water-race from Shingle Creek, which when completed will be about six miles
and a half in length. The waterwill be brought from the end of the race in pipes, and across the river
by suspending the pipes from wire-rope cables on a similar principle to that adopted at the Island
Block The water will be brought in at an elevation of about 450ft. above the level of the claim.
At the time of my visit twenty-three men were employed on the works.

Other Claims.—There are a number of private claimsbeing worked here and there in the valley
of the Clutha and on its banks which it would be impossible for me to enumerate, and equally
impossible for me to visit at the time at my disposal; but it can be generally asserted that the most
of those claims are payable for working where a supply of water is available. Indeed, there are
very few flats and low terraces along the valley but will yet be worked. The more one sees the
workings in this valley, and the indications which point to the course of the river being changed
time after time, continually sluicing away the materialbrought into thevalley by landslips from the
mountains, and all the rivers and streams conveying auriferous drift into this large outlet, the more
convincedone is of the untold treasures that lie buried there awaiting the devices of man to unfold
them—treasureswhich will not be exhausted either in this or the succeeding generation.

Black's and Ida Valley.
There is scarcely any alluvial mining being carried on at Black's. It was expected that the

tail-racewhich was taken up the flat a few years ago would open up fresh ground, but very little
gold has been obtained by meansof this tail-race, which cost £2,300, of which amount the Govern-
ment gave a subsidy of £1,150. Before this work was undertaken it was asserted that the rich lead
of gold thatwas worked at Black's in the early days went into this flat, but the quantity of water
to contend withprevented it being followed ; but these golden anticipations have not so far been
realised. Mr. Green, who discovereda few years ago what was thought to be a rich deposit of gold
in decomposed schist, and afterwards an auriferous lode of sandstone and quartz, has sold.out of
the latter to a Christchurch syndicate, and gone to seek fresh fields and pastures new. He has "been the only one who has made any moneyout of these ventures.

The scheme referred to m my lastreport, to construct a water-race thirty-two miles in length,
which was estimatedby Mr. MacGeorge, the Vincent County Engineer, to cost £5,000, has fallen
through. Before undertaking this venture some-of the shareholders gotMr. Beal, mining engineer,
of Dunedin, to report on this proposed work, and his estimate was £25,000, which was much nearer
the cost than theformer. Indeed, some of those whose reports appeared in the prospectus of this
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companywere actually ashamed to see their names connected with it. There is no doubt, if a good
supply of water was brought on to thisrange at a high elevation, there is a deal ofauriferous ground
which wpuld be found payable for working by hydraulic sluicing ; but the proposed water-supply
was only to have been about 178ft. above the level of the flat at Black's, and at that elevation the
venture would not have been likely to prove remunerative.

At" Ida Valley a syndicate consisting of local and Christchurch people took tip a special claim
of 50 acres, and have been prospecting for theDeepLead, and have sunk three shafts; but, although
they have got a little gold, they have not so far been successful in finding any rich deposits. No. 1
shaft was put down to a depth of about 90ft., and about sixty loads of auriferous wash-drift was
obtained from it. Some of this has been operated on in a puddling-machine and sluice, and
yielded about loz. of gold to the load ; but a large quantity could not be obtainedfrom No. 1 shaft.
Another shaft was sunk to a depth of about 200ft., but when the drift was gone into they could
not get in timber strong enough to stand thepressure and leave sufficient room for working. The
box that was used for sinking through the drift was constructed with fin. boiler-plate and
bracedwith angle-iron, but this was found to be too weak.

The No. 2 shaft is 6ft. by 2ft. 10in. in the clear, and timbered with 3in. planking; and when
the driftwas struck three thicknessesof this planking wereused and the shaft centred; still,with all
this the enormous pressure on the sides of the shaft made the timber belly out between the centres
and the end. They then came'upfrom thebottom about 16ft., and put in a drive 30ft. to the east-
ward, and sank a monkey-shaft in the drive, and got down to the same depth as the mainshaft
withoutfinding any drift. No. 3 shaft was sunk between No. 1 and No. 2 shafts,but no auriferous
wash-drift was found. There is a twelve-horse-power steam-engine on the ground, which was
employed in pumping and winding, and a puddling-machine has also been erected to wash the drift.
They have expendedup to March last about £2,500, and, as the capital is nearly all called up, it is
questionable if prospecting will be carried on much longer unless something more promising is
struck.

This syndicate or company is formed on similar lines to those of someof the English companies
who have mining properties in the colony. According to information supplied me, there are 9,000
shares in the company, out of which the local promoters received 6,000, leaving only 3,000 shares,
which areheld by Christchurch gentleman, and only on which capital could be called up. This
principle of taking up ground and forming mining companies cannot be too strongly commentedon,
as it is simply ruinous to the ultimate success of the mining industry ; and if the peopleresiding in
districts would discountenance mining ventures that were not started on an equitable basis they
would confer a benefit on the mining community.

Tinker's.
This is the richest field for its size there is in thecolony, and the area of the rich auriferous

deposits is not yet defined, as the areaof auriferous ground that can be worked is entirely dependent
on the available water-supply on the field. There is apparently a run of the old quartz-gravel drift,
or what is here known as the granite-wash, going along the foot of the range and extending to near
Clyde in one direction and will no doubt yet be traced to Cambrian's, Vinegar Hill, St. Bathari's,
Naseby, Mount Burster, and on to Maerewhenua. At Tinker's it seems to be confined to a compara-
tively narrowrun, which lies at a considerable angle against the Maori Bottom, or Old Man Reef,
on the side next the flat, and dips on the other at a corresponding angle underneath the schist rock
in the main range. The bottom of this quartz wash-drift has neverbeen reached. A shaft was put
down near the boundary of the Mountain Race Company, the Undaunted Company, and Reid and
party's claims to a depth of 240ft., and showed that the whole of this wash-drift contains sufficient
gold to pay for working by hydraulic sluicing and hydraulic elevators. The Mountain Race Com-
pany has sluiced off to such a level as the tail-races will admit, except the portion underlying the
schist rocks at the foot of the main range, in order to get the whole of the quartz wash-drift here.
The schist rock overhanging the wash-drift, comes down in slides, and interferes with the sluicing
operations considerably.

The shaft that has been put down has added considerably to the value of the following claims :
the Mountain Race, Symes and Morgan's, John Ewing's, and Reid and party's. These claims have
therun of quartz drift going through them, and the fact ofknowing that this wash goesto a great
depth has enhanced the value of each of thoseclaims to the extent of the extra value of the ground
there is in the deeprun below the level on which the parties have been working.

To gain an idea of the value of mining property on this field, a small water-race, about two
miles in length, which is constructed at a level of about 50ft. above the working, with the first right
of seven sluice-heads of waterout of Thomson's Creek, was sold by auction recently for £10,800.
It formerly belonged to the Mountain Race Company and Undaunted Company, and as it was of
little use to either company to divide the water it is capable of conveying, they agreed to put it
up to auction, and the Undaunted Company purchased it at the price mentioned.

The Mountain Race Company have sluiced about 20 acres of ground partially away, and
obtained out of this area about 17,0000z. of gold, which would represent a value of about £54,175,
or £2,708 15s. per acre, and there is no telling how much morewill be taken out of the deep run of
ground below the present level they are working on.

The Undaunted Company, hold very little of the deep run of quartz wash-drift, but they have a
very rich claim—at the present time it is paying better than any claim on the field". They worked
about 4 acres and got about 6,0000z. of gold, which would represent a value of £22,650, or £4,530
per acre, and they have obtained from their claim altogether about 12,0000z., or £45,300. The
ground they are working is from 60ft. to 70ft. in depth, with a little gold through the gravel wash,
but the greater portion of the gold is found near the falsebottom they are working on.
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The Matakinui Company's claim adjoins the Undaunted Company's ground. They have gone
to considerable expenseand brought water in from Drybread Creek, and have a very good supply
of water;.->but their tail-race will not admit of their sluicing away all their tailings to thebottom.
At the time of my visit they were running off the ground to a depth of about 30ft., and elevating
for about 12ft. with a hydraulic elevator. The ground has so far not been nearly so good as that
in the Mountain Eace and Undaunted Company's claims, neither is their style of working nearly so
good. They are using a large quantity of small pipes, which absorb a great deal of the head of
water in friction, and there is in some portions of their ground a quantity of small stones and
boulders which have to be picked out and stacked by manual labour. The tail-race has to be con-
structed on so fiat a gradient that nothing but the fine gravel and sand can be sent away. An
appliance similar to that used by the Fairmaid and Gladstone Company at Addison's Flat would
answer for getting away the stones in this description of ground, or they could be picked up from
a well with open bar scoops fixed on an elevating-belt, and stacked in the worked-out ground ;
but this company has already gone to great expense, and is obliged to resort to many makeshifts
until they get sufficient gold from the ground to pay for improved appliances.

Eeid and party are working in the quartz drift-wash, the whole of which is carried away in
the tail-race and deposited on the tailings site that was purchased two years ago from Messrs.
Laidlaw and Crawford. Their claim is known by the name of the Sugar Pot, and the average
annual returns are about from 400oz. to 500oz. of gold.

John Ewing's claim adjoins the south-eastern boundary of the Mountain Eace Company's
claim. He has constructed a water-race from Thomson's Creek, which is about two miles and a
half in length.. This brings the water on to a spur at an elevation of about 450ft. above the ground
he is going to work. As all the water-rights in this creek had been grantedprevious to his pur-
chasing the ground, he had to pay £1,400 for the right of water from the creek which had been held
by the Eise and Shine Company, who took the water on to the opposite side of the range ; but this
company's right to lift water out of the creek was at a much higher elevation than he required it.
He therefore constructed a race at a much lower level, and lifts the quantity of water he is entitled
to under the right he purchased ; but, as there was some dispute as to his being entitled to shift
the head of the race from the place where it was originally granted, and as the right he purchased
was the second from this source, an arrangementwas come to to gauge the quantity of water in the
creek, which was done last summer, and the Warden is to determinewhat proportion of this he is
entitled to.

He ordered 50 tons of steel plates from England, and has had the most of this manufactured
into pipes by Messrs. Sparrow and Co., ironfounders, Dunedin. His main line of pipes from
the end of the race is 18in. in diameter, with longitudinal seams double-riveted ; and the branch
pipes are 15in. in diameter, tapering downto Ilia. There are also about 40 chains of pipes 13in.
in diameter. The whole of thesepipes are riveted with flat-headed rivets on the inside, and snap-
headsoutside. It has been the custom in manufacturing some of the pipes used for hydraulic
plants, such as those manufactured by Mr. J. E. Perry for the Hercules Sluicing Company, near
Eoxburgh, to merely use rod-iron for rivets, and to have snap-heads both inside and outside ; but
as some of this company's pipes have failed at the riveted joints, Mr. Ewing had his constructed
with manufactured rivets, and they certainly are the strongest riveted pipes in any large hydraulic
plant in the colony at the present time. However,this was essential, as the plates are thin for the
pressure they will have to bear—namely, about 1951b. to the square inch at the lower end —and
when he commences to work hydraulic elevators some of them will be subjected to a greater
pressure than this. Assuming that the 15in.pipes are made of No. 14 B.W.G. steel, and have
to stand a pressure of 1951b. to the square inch, their bursting-pressure would be about 4651b.
This would give them afactor of safety of 248; but if any of them are only No. 16 gauge their
bursting-pressure would be about 3641b., which would give them a factor of safety of only about
1-86—that is, allowing the minimum tenacity of the steel to be 60,0001b. per square inch; but if
the tenacity of the steel plates used was 72,0001b. per square inch, which is given by Moles-
worth for the lowest class of steel plates, No. 14 B.W.G. pipes of this diameterwould have a factor
of 2-8 of safety, and No. 16 gauge 2r3.

There is a new description of gold-saving box, constructed on a similar principle to that of
Gutherie's tables, at the Fairmaid and Gladstone Company's claim, at Addison's Flat. It is 24ft.
in width and 16ft. in length. It is divided into eight sections, each 3ft. in width, and the water
and material isregulated on each section from a cross hopper-box at the head. A stream of clear
water is also introduced on to this table. It has three separate vertical falls in the length : the
upper one is 16in., and the two lower ones each Bin., having a well and splashboard at each
drop or fall. This is a step in the right direction, as the gold in this ground is very fine, and
unless the material passes over a wide surface a large percentageof it will be lost. Mr. Ewing
expected the whole of the plant to be complete and ready for work in about fourteen days after
my visit to this field. Before he is ready to commence sluicing operations the cost of this claim,
with all the necessary hydraulic plant and appliances, will be about £9,000. Indeed, it would be
difficult to find another man in the colony to undertake such a work single-handed; but it is only
by carrying on mining with the most approved appliances that the ventures can be brought to a
successful issue.

Symes and Morgan's claims adjoin Mr. Ewing's. They are also working in the quartz drift-
wash, which gives them very good returns for their labour ; but the small quantity of water they
use makes very little impression on the high face of material they are sluicing away. One goes
back here year after year and sees very little difference in the face where they are working.

There are altogether about fiftymen employed in claims at Tinker's, and if the value of the
gold obtained here were to be equally divided amongst them, they would have higher wages
for the number employed than on any other goldfield in the'colony.
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St. Bathan's.
There are still a few miners about Cambrian's and Vinegar Hill, but the scarcity of water last

year was a great drawback to them, as they could do but little work. Mr. J. Ewing's claim on
Vinegar Hill is still being worked and giving excellent returns; but he could not give me even a
close approximate idea howmuch gold he would have for the year's work, as he had not washed up,
and was only commencing to clean up the bottom : but, judging from the area of the ground
sluicedaway and his former returns, he estimates that there ought to be at least 1,4000z. of gold.

It may be well to mention that Mr. Ewing made arrangements twelve months ago to have two
of Eobertson's patent atmospheric nozzles in his hydraulic elevators ; but the ones supplied to him
were of no service, and since then the patentee has been making improvements in them ; but until
such time as the new ones recently supplied have been thoroughly tested, nothing can be said of
the merits of the patent. The principle on which these atmospheric nozzles are made would lead
one to suppose they would be an improvement on the ordinary nozzle when the intake of the
elevating-pipe is covered with water; but owing to the castings previously supplied being of so
flimsy a nature, and to the defective way in which the nozzles were connected, the elevators did not
produce the effect that was anticipated. Mr. Ewing works his VinegarHill claim day and night,
and he has it lighted up at night with electric arc lamps, the electricity being supplied by a small
dynamo, which is driven by a small Pelton water-wheel.

St. Balkan's Sludge-channel.—This sludge-channel or tail-race will yet take several years to
complete, but it is constructed up to such a point that gold in the ground it is being constructed
throughpays for the cost of construction. The goldis very fine, and they constructed a wide table
similar to that describedat Mr. Ewing's claim at Tinker's, and covered the bottom with cocoanut
matting, and in three months' work they got 80oz. of gold out of the material that was formerly
running to waste. This clearly shows that wherever the gold is of a light scaly nature great care
has to be taken to saveit; and it is only by getting the auriferous material spread thinly over a
large surface, with only sufficient water to keep the tables clear, that a fair percentage of this class
of gold can be saved.

There is a little work being done in some of the claims near the Township of St. Bathan's, but
there had been very little water to carry on sluicing operations for a long timeprior to my visit.

Muddy Creek.—The Scandinavian and M. and E. Companies have been steadily at work, but
the scarcity of water has prevented them from getting much gold last season : they had not
sufficient water in the sludge-channel to keep it clear—they merelybanked up the sides of the
channel with scrub, and allowed the bed to fill up with tailings. The Scandinavian Company had a
considerable break in their head-race last year, which delayed their sluicing operations for some
time. This company is said to have a very good claim, and the expense of working it is not great.
They got 150oz. of gold for last year's work.

Blackstone Hill.
There arefew miners here, and the scarcity of water last year made thereturns from the claims

very small. Mr. E. Johnstone has a water-race, which is taken from a branch of the Manuherikia
Eiver, which in ordinary weathergives a good supply of water. This race is taken on to the top of
Blackstone Hill, where its proprietor has a claim which is said to containvery good ground; but, as
it is of a considerable depth, and the material when exposed to the atmosphere gets into a soft,
pulpy condition, the sides of thecutting in which he was working slip in, which necessitates a large
area of ground to be washed away on the surface before the auriferous wash-drift can be taken
from the bed-rock, as that is where most of the gold lies. There is auriferous ground here and
there all down thisrange to Ophir, which would pay well for working if a supply of water could be
taken at a sufficient elevation to command it. And the only supply that could be got is that held
by Mr. Johnstone.

.Naseby.

The effects of the dry season have been felt severely in this part of the district. The ground, in
general, isnot rich, and theprimitivemethod of working it makes the averageearnings of the miners
very small. There are no large claims nor extensive workings on this field. A great many make-
shifts are resorted to in working some of the claims, which indicates that they are not profitable
ventures. The ground on the side of the Hogburn Creek is getting pretty well worked out, and
also the ground in Home Gully ; but beyond Home Gully, towards the Kyeburn Diggings, there are
apparently severalwash-drift terraces and flats that willpay for working with a good water-supply.
The whole of the ground in the districtis generally of a shallownature, so that large areas can be
quickly washed away if plenty of waterwere available.

On my visit to this district a deputation of the miners, business people, and the County and
Borough Councillors waited upon the Under-Secretary of Lands and Mines and myself, urging that
we should represent to the Government the urgent necessity of constructing the reservoir at the
Eweburn in connection with the Government water-race at Mount Ida, as it was part and parcel
of the original scheme, and the work could not be expected to pay before it was completed.
The place where the reservoir is proposed to be constructed is a good site for conserving water; It
is proposed to put an embankment in a narrow gorge having rock on both sides ; but, although the
rock shows out on the northern side of the Eweburn, it is questionableif there is not a loose-gravel
gut going through a low saddletdirectly behind theplace where the rock crops out, and, if so, there
would be a considerable expense to get a good foundation for the core of the embankment. The
estimated cost of construction of this reservoir is .from £]0,000 to £12,000 ; but it requires a more
minute survey of the site, and prospecting-shafts to be sunk in the bed of the gully, and also on
the apparently low gravel terrace, to prove at what depth a solid foundation can be got; and,
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further, that prospecting should be done to see where good clay could be obtained for the construc-
tion of the puddle wall in the embankment. On these elements the cost of construction will in a
great measuredepend.

The embankment proposed to be constructed is 70ft. in height above the level of the surface
of the ground in the bed of the Eweburn, and according to the plansupplied by the County En-
gineer this" embankment will back the water for a distance of 45 chains up the gully when the
reservoir is full, having an average breadth on the surface of the water of about 11-J chains, andbeing
estimated to hold when full 57,789,000 cubic feet of water, which would be equal to a supply of
thirty sluice-heads of water for eight hours per dayfor a period of sixty-six days. The site being about
six miles up the race-line from Naseby, the supply ofwater from the reservoir would be limited to
the extent of the carrying-capacity of the water-race; therefore it might be said to be the means of
providing a supply of thirty sluice-heads of water for a period of three months during the summer—
that is, caking the quantity of water in the race and the extra supply from the reservoir. It is
estimated that the construction of this work will increase the receipts from the sales of water to
the extent of £830 per annum. Assuming that the cost of the work was £12,000, it would take
thirty-four years to pay back the capital invested, with 4 per cent, interest; or, evenif it only cost
£10,000, it would takeover twenty-three years to return thecapital, with interest : which does not
make the construction of this reservoir an encouraging venture to embark in,

There is a large extent of auriferous country in this district, and the samerun of old quartz-
gravel wash-drift as found at St. Bathan's must pass through on to Mount Burster—and this has
been satisfactorilyproved by a prospecting-shaft that was sunk some years ago up in the valley of
the Hogburn Creek, about half a mile above Naseby. This shaft was put down to a depth of a
little over 200ft., and. got into the quartz drift-wash, in which there was gold, and about 16 chains
above this, nearer thefoot of the range, the Old Man Eeef, which is overlying this drift-wash, and
the schist rock join, which indicates that there is a deeprun of ground, or channel, which is full of
this description of wash-drift, and that it will be found to abut on to the schist rocks nearer the
range. If this run of ground were properly prospected, it is possible that a good lead of auriferous
wash-drift will be found to extend from Mount Burster to near Clyde, and if so the Mount Ida
Water-race may become yet a. valuable property, as the watermay be utilised as a motive-power to
drive mining machinery.

At Mount Burster there have been two claims on which sluicing operations have been carried on
when water was available. Messrs. Guffie and Endor's claim still continues to give good returns,
and is likely to do so for a generation to come. The great trouble here is to get water, which is
stored in dams on the top of therange, from catch-water races when the snow is melting, and in wet
weather; but, as this is about 4,000ft. above sea-level, work can only be carriedon for about six
months of the year.

Hamilton's, Hyde, and Macbae's.
There are afew fair claims about Hamilton's, but the groundnearHyde isprincipally abandoned;

still, there are large areas of auriferous ground at both these places that would pay for working if
there was a large supply of water at a high elevation; but this would be difficult to obtain, and the
construction of a water-race would be a long and costly undertaking; indeed, it is questionable if a
large supply of water could be got. At Macrae'sFlat there is scarcely any one at work. The best
of the shallow ground here was worked in the early days, and a large quantity of gold obtained.
The gold was traced down into deep and wet ground, which has never been prospected. Eecently
Messrs. Guffie and party have taken some of the ground here with the intention of working it by
dredging : and probably this will be as cheap a method of working it as any, as very little watercould
be obtained for hydraulic sluicing, and a tail-race, to be of any use to work this deep ground, would
be costly to construct.

Skipper's and Shotoveh.
There is a large areaof auriferous country in this district that would pay to work by hydraulic

sluicing if a plentiful supply of water was available. Such a supply could only be obtained out of
the Shotover River, and in order to get the water at a high elevation it would have to be lifted out
of thebranches, and it is questionable if a large supply could be obtained from the river at this point
during midsummer and midwinter months. The supply in the winter months would not signify so
much, as no water could be carried in a conduit-pipe orflume during the cold frosty weather. The
face of theranges along which such a water-supply would have to be brought is in many places very
precipitous, and in other places the sidlings arenothing but slips from the main range, full of breaks,
gorges, and deepravines ; so that to get a large supply of water at a high elevation in this part of the
district would be a very costly venture, and one that very few private individuals could afford to
undertake. The whole of the drift terraces and slips from the range are more or less auriferous,
and the most of them would pay for working if water could be brought to bear to systematically
sluice them away.

Davis and Moody's Claim. —This claim is held by Messrs. Davis,Moody, and Company, of Mel-
bourne, who are represented here by Mr. J. Miller. They are constructing a water-race from Skip-
per's Creek, above the branches, to Skipper's Point, where their claim is situate, adjoining Mr.
Aspinal's claim. The head-race commences about a mile and three-quarters down Skipper's Creek
from thePhoenix Company's crushing-battery, and is carried in an open cutting on the north side of
the creek, principally constructed in the solid rock, 2ft. 6in. wide in the bottom, having a width at
the top of 3ft. 6in., and a depth of about 3ft., with a fall of Bft. per mile. Assuming that this ditch
had a depth of 3ft. of waterflowing in it, then its carrying-capacity would be about eighteen sluice-
heads. There is about four miles and a half of ditching; then the water is carried across Skipper's
Creek in a siphon, which is lft. lO^in. in diameter, constructed of Nos. 12, 14, and 16 B.W.G iron :
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it is made in 18ft. lengths, with angle-iron flanges at each end. The greatest pressure on the
siphon is equal to a head of water 250ft. high, or about 68-ilb. per square inch. This siphon is
900ft. injength, with 7ft. of fall, or a hydraulic gradient of about 1 in 129, which will be capable of
conveying about eighteen sluice-heads of water. Where breaks and gullies occur in the line of
ditching the pipes have the same fall as the head-race, and where these occur the pipes are3ft.
in diameter, and have about the same carrying-capacity as the long siphon across Skipper's
Creek, and the ditch if carrying to its fullest capacity.

The pipes are all manufactured on the ground, the seams being all single-riveted, and the
workmanship is very creditable to the manager. Mr. Miller expects to have everything completed
about the beginning of next year, but the head-race will soon be completed to a point where
the water will be used in sluicing away slips on the south side of Skipper's Creek, where rich
patches of auriferous material were worked in the early days of the field. The cost of the work
done by this private company at the time of my visit in March last was £7,000, and the manager
estimated that before the whole of the pipes are constructed and all the hydraulic plant on the
claim the expenditurewill amount to about £12,000. All the works so far constructed are of a
substantial character and well laid out. When once the water is brought in and this claim
properly opened out, the property is likely to prove a valuable one. Although the claim heldby this
company is not large, there is a great depth of wash-drift, which will take a long time to wash
away.

Aspincd's Claim.—This adjoins Davis and Moody's claim, and is situate on the south side of the
junction of Skipper's Creek with the Shotover Eiver. Some years ago Mr. Aspinal informed me
that since he had been working in this claim he had taken out gold to the value of £30,000.
Last year, however, the weather was remarkably dry; and, as he is entirely depending on
drainage-water to fill his reservoir, he was not able to carry on any sluicing.

Davis Brothers' Claim.—This claim is situate on Stony Creek Terrace. The ground they are
working is about 300ft. deep, all of which is washed away with water coming through hydraulic
nozzles. The quantity of water available varies greatly according to the state of the weather, but
they would have from six to eight heads. This is used through two hydraulic nozzles, one of which
is under a head of 250ft., and the other under 150ft. of water. The material is all washed down
into jone sluice-box, which tails into the Shotover Eiver. They have recently constructed
an undercurrent-box 14ft. in width, which is the means of a good deal of line gold
being obtained. They have not room to construct many of these undercurrent-boxes, which
soon pay for the cost of construction. The loss of gold from this claim when sluicing
operations were first commenced was something considerable. About two years ago, when
I was in this district, it was reported to me that after every fresh in the river a good
patch of gold would be got under the drop from the tail-boxes, and there is no doubt but that these
men are yet losing a considerable amount of gold, as their sluice is constructed too narrow for the
amount of drift-gravel that is carried away with the water. It is said these men got last year
about 3600z. of gold in sixteen weeks. They have gone to a great dealof expense in constructing
a head-race from Stony Creek and opening out their claim. There are a good many large stones
amongst the wash-drift, and in order to lift these readily they have a crane in the paddock which
is capable of lifting 10 tons.

B. Johnston s Claim. —This claim is situate on Pleasant Terrace. The ground is from 30ft.
to 40ft. in depth, but it is worked in a very primitive manner, with only about three lengths of
sluice-boxes to save the gold. And no attempt is made to use the available head of water; it is
brought overthe face in a canvas hose. Still, although workedin a primitive manner, it is reputed
to be a claim that pays good wages for working.

Upper Shotover.—There are a few parties scattered here and there all the way up the
Shotover from Skipper's to the Branches, some of whom do fairly well when water is available from
the small creeks coming out of the range; but scarcely any one did particularly well last year,
owing to the long-continued spell of dry weather. There are several terraces up the river that
would pay well for working with a large supply of water, and even with the limited quantity there
is available some of them do very well. It was said that Messrs. Monk and Mclnnes got about
120oz. last year. Their ground is about 120ft. deep, and they have only about half a sluice-
head of water.

Messrs. Gamble and Huisted have a claim on the sand-hills, and if they were to continue
working here for the next thirty years they would not wash away a large area of ground. These
men have about I,oooft. of small iron piping, but their supply of water is very intermittent. It is
said, however, that they average about £5 each per week when water is available.

Messrs. Collins andEnright are said to have a good claim nearMaoriPoint; but they work it in
a primitive manner. The depth of ground is about 120ft., and they are content with the quantity
of material that washes away with the waterfalling over the face.

There is, no doubt, alarge amount of alluvial auriferous material in the terraces and sides of the
ranges on each side of the ShotoverEiver which will some day be worked and made remunerative
investments; but it will require a large capital to get a good water-supply before this takes place.

Aeeow.
A large quantity of gold was obtained from this portion of the district in the early days;

but there are only a few mefi now employed in alluvial workings. Some of these have small
water-races, and makea good livelihood in washing the terraces, and some are still washing away
in the bed" of the river. Mr. Scoles and party started a hydraulic elevator in the bed of the river
about a couple of miles above Arrowtown, and turned the.river by tunnelling through a narrow
ridge ; but the place where the river-bed was laid bare by the turning of the stream was found to
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have been worked to the bed-rock in the early days of the field, when there was not nearly so large
a depth of shingle in the river-bed as there is at the present time, and they did not find sufficient
gold to pay for working it a second time.

Messrs. Moody, Davis, and Company, a Melbourne firm, the same gentlemen who are
constructing an extensive hydraulic plant to work Londonderry Terrace, in the valley of the
Shotover, have commenced a gigantic work in the gorge of the Arrow Eiver, about four miles up
from the township. It is at a point in the river-bed where at one time a large slip of rocks came
down from the side of therange and formed a complete dam in theriver, which has been for ages
filled up. Very rich patches of gold have been found in this river-bed wherever thebed-rock could
be reached ; but from this point to a considerable distance above its junction with Soho Creek—or
what is locally known as Eoaring Billy—could never be bottomed for water. A miner held this
ground for a number of years, shepherding it, and occasionally doing a little work, and tried at one
time to drive a tunnel through a slip on the north-eastern side; but it was merely a small
prospecting-tunnel, with small timber, and it collapsed. And when Mr. Miller, Messrs. Davis,
Moody, and Company's manager, came to examine the place he made arrangementswith this miner
to purchase any right he had acquired to the ground.

A tunnel is now being driven through solid rock on the opposite side of the river from
the slip where the prospecting-tunnel was commenced, 10ft. wide and 7ft. high, constructed on
such a gradient that the tunnelwill not only take the whole water in theriver but also the bottom
of the tunnel will be paved to act as a sluice for saving the gold. The tunnel at the time of my
visit in March last was constructed for a distance of 420ft., and was costing £2 15s. per foot for
driving. There was still about 200ft. further to construct before getting through the rock to the
point where the sluicing operations will commence, so that this tunnel when completed will be
about 620ft. in length, and at the upper end it will be 120ft. below the surface of the present river-
bed. The lower end of the tunnel is about from 10ft. to 12ft. above the bed of the river, and the
bed has considerable fall for a good distance below this, so that there will be a good get-away
for tailings.

As soon as the tunnelis completed Mr. Miller intends to construct a jump-upto the surface, and
to secure the upper end of the tunnelwith iron sluice-gates, so that in the event of a flood occurringhe
can shut the gate and turn the flood-water down the original bed, and only work the ground when
the whole water in the river can be sent through this tunnel; and by having the gorge completely-
dry he will be able to blast the large rocks that now form the falls, and lower the bed gradually,
when probably a good deal of gold may be found here ; but where they expect to find the richest
auriferous deposits is in a wide basin which now forms the river-bed above the point where the
tunnel terminates to above the road-crossing, which is some distance up the river from the junction
of Soho Creek.

The estimated cost of completing the whole of the works at this place, and getting the
claim in working-order, is somewhere about £8,000. The tunnel is constructed through very hard
rock, which will neverrequire any timber; but the head-works at the upper end will be very costly
to construct, and difficulties will probably be met with that cannot altogether be foreseen, but the
manager thinks that the estimated amount will cover all contingencies.

Mr. Miller deserves great credit for the systematic manner in which he is carrying on all the
works for his employers. He seems to be able to cope with all the difficulties met with, and if the
present ventures prove successful ones it will be the means of getting plenty of outside capital to
work the all.uvial auriferous deposits in Otago on a large scale. A few days before my visit his
employers were so thoroughly satisfiedwith theirmany ventures here that they instructedhim to take
more ground on the terraces near Macetown, and bring in a large supply of waterfrom the Arrow
Eiver. This will entail about from eight miles to nine miles of a head-race, which is proposed
to be constructed capable of conveying fifty sluice-heads of water, and the estimatedcost of con-
struction is £20,000. There will be a great many breaks and gullies to be siphoned over with
wrought-iron pipes in this distance; and where the water will be taken across Macetown Creek
there will be 40 chains of piping, some of which in the bed of the valley will have to stand a
pressure of 2201b. per square inch.

Arrow Flat.—It is thought by many of the residents here that the Arrow Eiver at one time
flowed towards the Shotover Eiver when it left the gorge, or, at least, that it went for some distance
in this direction. There is a flat running south-westward from the mouth of the gorge, where
several people have tried to prospect, but nonehave yet been successful. The great influx of water
after getting down some 30ft. has baffled all attempts. Some time ago a shaft was sunk, and a
small steam-engine used to work pumping appliances; but the pumps were too small to keep down
the water, and nothing has been done lately towards getting better appliances to prospect this

place.
Cabdkona.

This creek has been worked from its rise to the Cardrona township, a distance of about ten
miles, and large deposits of gold have been found in its bed. The gold was also traced for some
distance into the flat below the township ; but the ground got deep, and there was too much water
to contend with to carry on prospecting. The lead of the auriferous run of ground was lost, and
never has again been discovered in the flat. The Government gave a subsidy of £1 for £1
to the extent of £400 towards prospecting this flat, and a mining association was formed, which
commenced prospecting operations about six miles below the township, at a narrow place in the
valley, where thebed-rock could be seen at both sides. They constructed a tail-race, and tried to
sink a paddock by working a California pump with a small water-wheel; but this was not
sufficiently powerful to drain the water to enable the ground to be bottomed. They afterwards
extended the tail-racewith theview of getting to thebed-rock and thenby driving across the valley
they could tell whether the lead continued to go down the flat; but they were never able to get the
bottom.

11—C. 3.
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A considerable number of miners have been employed on this field since it was opened in 1863.
After the creek was workedout gold wasfound in the terraces and on the sides of the creek ; but these
places were getting very poor for working, and the miners turned their attention to the Criffel
Diggings for a time. About two years ago some veryrich auriferous ground was discovered on a low
terrace not far from the township, and three water-races were constructed, which have a carrying-
capacity in the aggregate of about eighteen sluice-heads of water. Some of the claims on this
terrace paid remarkably well for working, notwithstanding the dry season and scarcity of water.
Although the ground is tolerably hard to break down, there is not a good hydraulic plant on the
field.

Goldsborough andParty.—This party areworking on theMaori, and sometimeson a sandstone,
bottom. The ground is very shallow in places, but the best run of gold is in a narrow gut of
ground, some of which is 30ft. in depth. One of this party informed me that they got about 200oz.
of gold for the season's work. There are three men employed in the claim, and they were stopped
for fourteen weeks during thewinter months, when they could not work for frost.

Toney and Party.—There arefour men employedin this claim. They got 600oz. of gold from
November; 1888, to the beginning of the present year, a period of fourteen months ; and during the
sevenweeksprior to my visit they had been making about £30 per man per week.

Eobertson Brothers are said to have a very good claim. Theyhave a great depth of wash-drift,
and several layers amongst it contains gold ; but the best of the auriferous layers is on the bottom,
where it is from 4ft. to sft. thick. Some specimens of cemented wash-drift from this claimwere
exhibited at the late Dunedm Exhibition, which showed that very rich patches of auriferous
material are found in this claim, and the gold is of a coarse character. There are three men
employed in this claim.

Diamond and party are said to have a payable claim. One of this party informed me that it
pays about £7 per week per man for the time they are working. There are three menemployed.

Jones and party of five men, Nichol and party of four men, Austin and another, Bowmont and
another, and Monday and party of four men, are all said to have payable claims for working, while
there are two or three claims that are prospecting and getting a little gold. There will be from
fiftyto sixty men employed in claims close to the upper and lower township, and a few working in
the terraces higher up the river, as well as some in a branch creek about five miles below the
township.

The ground is all worked here by sluicing, and, although there are some instances where 100ft.
of pressure could be had on the hydraulic nozzles, this pressure is not utilised: the water is allowed
to flow down to above the working-face, and is then taken up in a canvas hose, with about from 30ft.
to 40ft. headon the nozzle, which is not sufficient to break up the ground. The gold-bearing wash-
drift doesnot seem to be confined to aparticular run, but ismore distributedin patches hereand there.
The Maori or Old Man bottom is very near the surface in places, with scarcely any wash-drift, and in
other places there is 40ft. and 50ft. ; and generally when the latter occurs gold is found. It is
thought by some that this runof auriferous wash-drift will be traced on to the Criffel Eange—which
probably it may be, but the character of the gold found here is quite different from that goton the
top of Mount Criffel. The latter more resembles the gold found in the branch creek about five
miles below the Cardrona township, and is nearly of the same value. There is, however, ample
opportunity to discover fresh auriferous-drift deposits in this portion of the district, as there is a
large area of country where very little prospecting has everbeen done. The approximate quantity
of gold obtained last year at Cardrona was 5,0000z., representing a value of £18,750.

Ckiffbl.
There has been very little doing at Criffel this season, as there has been no water.

Halliday and party, the prospectors, are said to have purchased Craig and party's water-race, and
they now hold all the available water-rights on this field. The water,however, can only be utilised
for four or five months during the summer at the most, and the ground has to be rich to pay wages
for the timethe men are idle. The run of auriferous wash-drift found on the top of thisrange
cannot be traced for any great distance. The wash-drift is also of two different characters—one
description of it is formed similar to that found in the low terraces near Cardrona, while the other
is an old quartz-gravel wash, similar to that found in the vicinity of St. Bathan's and Mount
Burster, having large trees lying amongst it, with branches complete, all silicified. The gold found
in this quartz drift also seems to be more ground up than that found in the other wash-drift. It
is only here and there where this old quartz-drift deposit occurs: it seems to come from the
direction of Mount Pisa, but the top of the range has been greatly worn down since this deposit
has been made, and only a few places remain to mark the course of an ancient current which must
have carried this material for a considerable distance. The approximate quantity of gold obtained
last season was 6000z., representing a value of £2,025.

Ckomwell.
There are still a few parties working on the banks and low terraces on the sides of the Clutha

andKawarau Eivers, and also up the Lindis Eiver, and some of the claims are said to give fair
returns for working ; but the quantity of available water from the small creekscoming from the sides
of the ranges is generally very limited, and very few good sites can be got for constructing large
dams to store a supply for working the terraces. The place where the largest number of miners
are at work is Bannockburn, in Pipeclay Gully. _ The construction of a sludge-channel in this gully,
which the Government subsidised to the extent of £773 195., has been the means of a large area of
ground being worked which otherwise could not have been touched. The ground is not rich, but by
being able to wash it away in a face it pays wages for working. When the sludge-channel was first
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constructed the upper end had a grade of 1 in 21, or about 3ft. Sin. to the chain ; while the lower
portion was constructed on a gradient of lin 18., or 3ft. Sin. to the chain. After working for some
time it wa|.found that the upper portion hadtoo little fall to run awaythe stuff with the quantity
of water available,and it was altered by raising the sides of the channel to have the same gradient
as at the lower end.

Messrs. Eay and party of four men, working in Pipeclay Gully, have about 40ft. of a face that
they are sluicing away—and in some places the ground is 70ft. deep—but the most of the gold is
found near the bottom. This party uses ten sluice-heads of water, and their claim pays them fair
wages for working. The other principal claims at the head of the gully are : Menzieand party of
threemen, Park andparty of three,Eenshaw two,Boy two, Dickey and partythree, Bruce and Hogan
two, Menzie two, and Eay and Aitken two. Messrs. Ball and Patterson are constructing a new
channel at about 12ft. lower level than the present channel, and running up parallel with it about
one chain distant, their ground being too deep to be worked from the present one. In Smith's
Gully there are very few men at work. A commencement was made some years ago to take a
sludge-channelup this gully ; but they commenced on too high a level, and after spending a con-
siderable sum of money, which the Government subsidised to the extent of £251 Is., the work
was abandoned; and there is not sufficient fall to work the bed of this gully without a deep
tail-race, neither is there sufficient water on the field to admit of it being worked by hydraulic
elevators.

During last year the Carrick Water-race, which is the principal water-supply on this field,
was sold for £900. This shows that water-races commandingground in this locality are not profit-
able investments. The Government gave a subsidy towards the construction of this water-race
several years ago to the extent of £9,249 13s. Id. The present proprietors, Messrs. Jolly and
Co., of Cromwell, since acquiring this property have been widening and repairing the race, so
as to give it a larger carrying-capacity. It is constructed at a high elevation, and the supply of
water is to a great extent regulated by the rainfall. The miners in Pipeclay Gully informed
me that they were idle last year for three months during winter through frost, and two months
in summer for want of water; this means that they were able to work only seven months
during the year. The ground, therefore, has to be tolerably good to give them wages.

On the Kawarau Eiver there are several men working here and there along its banks. At the
time of my visit the river was very low, and several were washing the sand and gravel from amongst
the boulders in its bed with a small cradle such as was used in the earliest days of gold-mining in
the colony ; and some of these were doing very well. The bed of theriver wherever shingle-beaches
are to be seen is all taken up in dredging claims.

Oeepuki.

This district still maintains about the same number of miners it has maintained for severalyears
past—about 120. The most of the parties are old residents and have small water-races of their
own, but at the time of my visit the supply of water was very limited. Every one was complaining
for want of rain. There are veryfew large parties ; most of the claims are worked by two men, with
a small supply of water, some of themnot having more than about one-third of a Government sluice-
head. The best of the claims in the district cannot be said to be extremelyrich. Donovan and
Barry's claim is said to be amongst the best on the field. They have worked up the bed of a small
gully for about 230ft., when a good lead of gold was found, and from this gully the lead turned at
almostright angles, as if running in the direction of the school reserve. They have worked this
lead of gold, which is about 40ft. in width, to within 40ft. of the north-eastern side of theboundary
of thereserve. This claim, however, cannot be said to be very rich. The shareholders informed
me that for eight weeks' work two men got 250z. of gold. The last washing-up was in thebeginning
of October, and they expect to get 30oz. when they wash up before Christmas. The face they are
working in is about 35ft. high, being principally sand, with slight clay-bands through, as well as
bands of shale; but the principal gold is found on a soft sandstone bottom.

Amongst the claims that are said to be the best on the field are Bashut and Sons', Tillie
and Anderson's, and Fitzgerald's claim. The two formerclaims are on the face of the terracefalling
into Taunoa Flat, which is drained by the Prospectors Gully. The depth of the ground here is from
15ft. to 30ft. The best of the ground has been worked in the early days, but small island blocks
have been left which were at that time deemedtoopoor. These are being worked now, and are con-
sidered very good ground. The largest party or company of men working on the field is that of the
Big Bace Company, who have about eight men employed. They have constructed a water-race
from the Waimea Creek for a distance of about nine miles, which conveys about four Government
heads of water, and with this water they are working four claims. This party also constructed a
tailings-channel from the sea-beach for a long distance up the side and bed of Stony Creek, into
which the whole of the sludge and water from the claims passes. This channel is cleaned up once
in twelve months, and is said to be a considerablesource of profit to the shareholders, giving them
about lOOoz. of gold per annum. Formerly each man that tailed into this channel had to pay
2s. 6d. per week for the privilege; but very few, if any, pay for this privilege at present.

In some places the gold is found on a decomposed-granite bottom, and in other places on a
sand bottom ; but the gold and wash-drift show clearly that the land has been considerably lower
at one time, as the whole of the deposit is ocean-drift. It is also probable that after the elevation
of the land it has been again depressed, and that other leads or layers of gold-bearing drift will
be found below the sea-level.

In some of the claims the gold is found on the top of a bed of kerosene-shale. This is the case
near the place where the Orepuki Coal and Shale- Company have lately been working, on an out-
crop about three-quarters of a mile nearer therange than where the shaft was sunk some years ago.
There is a seam of coal at this place sft. in thickness, overlying which is a bed of shale 3ft. thick.
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and on the top of this shale gold is found. From recent tests made from the shale from this com-
pany's mine it is said to contain fifty gallons of oil per ton ; but it is questionable if this would pay
for the expense of working for oil at the present time, as the company would have to depend on a
local market, which would be limited—thatis, for crude oil.

It would be hard to estimate hew long it will take to work out this field. The small amountof
available water will necessarily take a long time to wash the ground away, and there are some pro-
spects of other layers on the Hat near the sea-beachbeing found below the bottom that has been
worked. The average wages of the miners last year on this field would be small, but there is a
mining reserve or commonage here, of which the equal is not in the colony for growing grass,
and most of the miners are able to have a few cattle. The soil is of a very rich character, and with
very little labour vegetables can be grown, so that it does not cost a great deal to keep a family.

The ocean-beach from Orepuki to the Waiau Eiver, a distance of six miles, has all been taken
up for dredging, and a number of applicationshave been made for the bedof theWaiau Eiver. Gold
has been from time to time found in this river in different places for a distance of sixty miles up
from its mouth, and it is of quite a different quality from that found at Orepuki. Three years ago a
rich patch of gold was obtained ai the mouth of the river, and along with the gold there was a good
dealof platinum. When Mr. Devonshire was working his claim at the mouth he gave me about
3oz. of platinum which he had taken out along with the gold, The gold itself is of considerable
less value than thatfound in the district further northwards, being worth only £3 9s. per ounce,
while that from Orepuki brings £3 16s. 6d. per ounce.

Bound Hill.
There has been a large amountof work done on this field, and it supports a considerable popu-

lation—about three hundred Chinese and twenty-five Europeans—all of which are making fair
wages. Some of the claims on this field have produced large quantities of gold, but last year the
supply of water was very intermittent, and the quantity used was so small that the ground
must be very good to pay sufficient to provide a livelihood for those working it. On my former
visit to this district there were some Chinamen working what is termed the New Moon Claim,
which paid £10 and £12 per man for working, and on my recent visit this claim was still being
worked and giving on an average £4 per week per man. Adjoining this claim Chong Ti andparty
of eight men are working whenever they can get water, and are averaging£4 per week per man.

It may be of some interest to state that the New Moon party worked out a greatportion of their
claim, finding the gold on a layer of shale and lignite. They are now working the ground under-
lying this bed of shale, and have about 7ft. of wash-drift lying partially on a soft sandstoneandpar-
tially-decomposed-granite bottom. The wash-drift in Chong Ti and party's claim is about 16ft. in
thickness, composed of sandy cemented wash, full of syenilic boulders and small water-worn
stones, such as arefound on the sea-beach. The goldresembles that at Orepuki, being fine and scaly,
and has no doubt been ground up amongst the sand and stones by the action of the waves.

This is a district where there is yet a large area of ground to work, and a likelihood of a lead
being yet traced from here to Orepuki; but the quantity of water that is or ever can be brought on
to this field is very limited, unless at an enormous expense, far beyond the means of private indi-
viduals engaged in mining. A new water-race has lately been constructed by C. Potts and Chinese,
for a distance of sixteen miles, at a cost of about £3,000 ; but this race only carriesabout four^sluice-heads of water. Berndtsen's race has also been extended for four miles and a half, but the addi-
tional supply is very little.

Several attempts have been made to sink shafts in thebed of the Ourawera Valley, without
success. Two companies have erected steam-engines and elevators to lift the material; but the
quantity of sludge on the surface of the ground is so great that the machinery hitherto erected has
not been sufficientlypowerful to cope with the difficulties there are to overcome. A large claim has
been taken up, and the holders of it have placed it in the hands of Miss Cornwall to float a com-
pany on the London market; but at the time of my visit they could not tell whether she had
floated the company or not.

It is proposed to work the whole of this valley by sinking a paddock at the ocean-beach, and
placing powerful dredging machinery in this paddock to lift the whole of the sludge and tailings
that come down, at the same time to cut a channel from this paddock with sufficient fall to
carry all the material to the dredging machinery. It is estimated there is fully 3,000,000 cubic
yards of tailings and sludge covering the surface of this valley which would pay to sluice away with
proper appliances, and the old residents state the ground in the bed of the valley is in many places
very rich in gold. A scheme to work this ground wras propounded by Mr. Beal, mining engineer,
of Dunedin, whereby he was to construct a large flume or sluice-box on the surface, having a tram-
way on each side, on which there were to be placed several travelling Priestman dredges to lift the
sludge and all material into the sluice. From a description of the plan of the proposed operation
given me by thepromoters, Mr. Beal's scheme is scarcely feasible, and certainly couldnot be brought
to a successful issue. Whatever scheme be adopted to work the bed of this valley, it will entail a
large expenditure in the first instance. The large quantity of buried timber and roots that lies on
the original surface would make it difficult to dredge ; but, as the wash-drift and mullock does not
contain a large percentage of stones, apowerful dredge on the Welman principle might be used to
lift the water and material from a paddock if precautions were taken to provide for the water being
conveyed past the paddock in time of floods.

Coal Island, Prbsekvation Inlet.
A good deal of prospecting has from time to time been carried on on the south-west side

of the Waiau Eiver, in Fiord County, and, although a little gold has been found, it was
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considered too little to pay for extracting. In the beginning of this year gold was found
on Coal Island, at the mouth of Preservation inlet, and in April last there were about
sixty-eigrrj men on the ground, distributed as follows: In No. 1 Creek, 14 men in 5 claims; in
No. 2 Creek, 41 men in 11 claims ; and in No. 3 Creek, 8 men in 2 claims. There were also
three men prospecting in No. 4 Creek, and two men prospecting on a spur between Nos. 2 and
3 Creek's. The whole of the men on the field are said to be getting sufficient gold to pay for
working the ground. The best claims are in No. 2 Creek. The wash-drift here is said to yield
on an average 3gr. of gold to the tin dish, and as much as 6dwt. to the dishful of dirt has been
obtained. The gold is tolerably coarse. McNamara and Curran got a 4-|oz. nugget in their
claim in No. 2 Creek; Morgan and party a 2Joz. piece, and several others have found loz. nuggets
in their claims. The other creeks are not so rich as No. 2, but still the men seem satisfiedwith
the prospects they are obtaining.

The depth of wash-drift in the creek variesfrom lft. to 14ft. in depth, with from lft. to sft. of
peaty soil on the top. In the creek-beds there are large granite boulders, some of which are
over 2 tons in weight, requiring blasting before they can be removed. The whole of the
ground is covered with timber, but there is very little scrub and undergrowth. The timber
is of very little value except for firewood and for mining purposes. This island contains an
area of about 2,800 acres, and the highest points are given as 850ft. above sea-level, and the
nearest point to the mainland is about 25 chains at lowwater. It is about sixty miles to the
south-west from Orepuki, and about ten miles from the Puysegur Point lighthouse. Up to the end
of April last there had been about 400oz. of gold obtained.

The foregoing account of this field is taken from a report of Constable Green, who visited
the island on the 11th of April last, andhe alsoreports that at the end of April twenty-four menhad
left the field. The fact of getting nuggetty gold in this part of the colony will tend to have
prospecting carried on with more vigour, and possibly rich auriferous deposits will yet be discovered
between this and the Waiau Eiver ; but, this part of the country being destitute of roads or
tracks, it is almost impossible for men to get far into the country to prospect, as they cannot
get provisions unless carrying them on their backs ; and any one carrying a large swag in this part
of the country will make good headway through the bush if they travel six miles a day. The
surface of the ground is of a soft peaty nature, that, evenif the timber were cut down, it would
not be passable for pack-horses; and when miners have to prospect a country of this description,
it means that they must be possessed of money and also be of a strong robust constitution. It
is a part of the country where the construction of an inland track might lead to auriferous dis-
coveries being made that would recompense the colony for the expense.

The greatest difficulty at Coal Island at the present time is getting a constant supply of pro-
visions ; but when it is known that it contains a certain population this will soon be remedied.
The island is steep and precipitous in places, and the soft peaty nature of the soil makes the
carrying of tools and provisions from the landing-place to their claims a laborioustask. Indeed,
unless men are gettingwell paid for their labour they willnot stop. When a number of miners are
engaged on a limited aiea, such as this island, care should be taken by the Warden that the
water-rights, which must also be limited, are not acquired by a few individuals, as this would
esult in driving away a great many, and the ground falling into a few hands.

DREDGING.
A very large areaof ground is now held in dredging claims, but very little work has yet been

done in any of these claims, with the exception of a few. Many of these claims have been held for
over two years without the slightest work being done in them. Indeed, it is questionable if many
of the present holders intendworking their claims: they aremerely holding on to the ground as long
as possible, with the view of being able to sell their claims to those who will work them.
The principle of working the ground by dredging is now sufficiently established to prove thatground
to a depth of 20ft. or 25ft. can be very economically worked with dredges ; and, such being the
case, those that hold large areas of ground in special claims should either be compelled to work
the ground or else their grant should be cancelled, in order to stop a system of levying blackmail
on those who actually place their capital in dredging ventures, and being the means of checking
an industry which is ultimately likely to develop into large proportions.

Almost the whole of the ocean-beaches on the west coast of the Middle Island have been taken
up in special claims for dredging, as well as the beds of some of the rivers; and in Otago the
beds of the Molyneux,Kawarau, Shotover, Dart, Nevis, Manuherikia, Mataura, and Waiau Bivers,
and many other beds of streams, have been taken up for the purpose of working the ground by
dredging operations. There is no doubt there are plenty of claims taken up that will not pay for
working; but, on the other hand, there will also be a large number which will give good returns.
Therefore intending investors in dredging ventures should be careful before commencing to construct
a dredge to see that the ground they are buying into has been properly prospected.

On the west coast of the Middle Island Messrs. Kincaid and McQueen, ironfounders, Dunedin,
constructed a dredge on the Ocean Beach Lagoon, about two miles and a half south of Ngakawau,
for a company; but this has been a thoroughly mismanagedconcern from first to last, and it is now
standing idle. The dredge was originally built to be worked by water-power—namely, by having a
turbine water-wheelon the dredge—and the water was brought from a creek in wrought-iron pipes
to supply water to drive the machinery; but when the waterwas turned on to start the machinery the
pipes were found to be faulty in construction, and not to be able to stand the pressure they were sub-
jected to. A steam-engine and boiler was then substituted in lieu of the water-motor; but, although
the dredging-buckets and gearing worked well, the appliances they had for washing the material
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and saving ihe gold were found to be of no service. The washing appliances were altered, and
another start made; but they could not get sufficient gold in the material lifted to pay for working
the dredgg. But it is very possible the true solution is that they were lifting a large quantity of
material and washing it overboard again without savingvery much of the gold the drift contained.
The capacity of this dredge was said to be about 100 tons per hour; but the washing appliance is
not suitable for one-quarter of this materialpassing through.

Greymouth.—Theonly dredge that has yet been made to pay for working is Mr. JosephTaylor's,
on the Back Lead, north of the Grey River. It is a combination of apump and a Priestman's grab.
The former takes the sand and small shingle, and the latter the coarse shingle and boulders. This
dredge has been working for about eighteen months, and is said to be giving good returns.

At the Saltwater Creek, Paeroa, Messrs. S. Brown and Company, of Wellington, erected a
dredge with a Cataract pump for lifting the sand and shingle; but, although this pump was highly
spoken of as an efficient dredge by people in America, the experience of working it here has been
that this pump is only suitable for lifting shingle of about a maximumsize of 3in., and it therefore
proved entirely unsuitable for dredging the bed of the Saltwater Creek. Eecently a ladder and
buckets have been substituted for lifting the material, and the Cataract pump used only for lifting
water for sluicing. Mr. Brown could not inform me of the quantity of material lifted by this
dredge, nor the quantity of water lifted for sluicing purposes ; but he states that it takes steam
at apressure of 1301b. per square inch to keep the engine working at 130 revolutions per minute,
the stroke being 16in., and the diameterof the high-pressure cylinder 7-Jin1., the low-pressure cylinder
having a corresponding proportion to the other in relation to the differences of the pressure of the
steam. If this data is reliable, then, supposing the steam to be cut off at three-eighths of the

130stroke, the terminal pressure in the small cylinder would be equal to -g-, or 48-871b., and the
ir

_
mean pressure throughout the stroke would be 96'681b. per square inch, taking the travel of the
piston at 343ft. per minute, which is taken from the foregoing data. Then the theoretical power
developed—that is, allowing the low-pressure engine to be of the samepower as the other—would be
X2= 88-7 horse ; but, asthe quantity of material and water lifted is not known,o3,UUU

the loss absorbed in friction cannot be ascertained.
At the Saltwater Beach, south of the Waitaha Eiver, Mr. Welman erected one of his

dredges for a company here ; but, although it has been now working for some time, nothing
can be learned respecting its suitability for dredging the material found here, or as to the quantity of
gold obtained. With regard to the latter, it may be taken that not much gold is being got; but
it would be satisfactory to learn whether this is due to the gold not being amongst the drift, or
to the dredging appliances being imperfect.

At the Three-mileBeach, south of Okarito, Mr. Brooke-Smith, on behalf of the New Zealand
Beaches Company, has got a large dredge constructed, and will shortly be in full work. The
dredge is of the Welman pattern ; but the dredging-pipes are larger than have hitherto been used,
their diameter being 13in., and the washing-surface of the tables is about 800 square feet. At the
Five-mile Beach, which is about two miles further south than the Three-mile, preparations are
being made to erect a dredge. This is one of the beaches selected by Mr. Brooke-Smithwhen he
took up the first dredging claims on the west coast beaches. It was on this beach that he placed
a small prospecting-dredge, and found the ground payable for working if good appliances were used;
but the dredge that he got out from England at that time to work this ground was a perfect toy,
and therefore could not be made to pay for wTorking. This ground now belongs to a Christchurch
company, who propose to bring water from, the Alpine Lake, at a distance of about two miles
and a quarter, in pipes, and utilise the water as a motive-power to work a dynamo for generating
electricity to drive the dredging appliances. The estimated cost of the whole of the works is
about £16,000. From my knowledge of the ground on the Five-mile Beach, I feel confident that
this beach willpay well for workingwith efficient dredging appliances; but it is questionableif the
intereston the extra outlay required to bring in water from the Alpine Lake to the place where
it is required on thebeach to work the dynamo, would not more than pay for the extra expense of
steam-power, and if such can be shown then steam-power is preferable.

At Gillespie'sBeach a company is getting one of the Yon Schmidt's dredges constructed by
Messrs. Anderson Bros., of Christchurch which will soon be completed. There are good prospects
to be got on this beach, and it seems one where dredging operations should be made remunerative.
As soon as the dredges get distributed along the coast-line, and the claims are proved payable for
working, the number of dredges will increase rapidly.

The Waiau Eiver south of Orepuki has all been taken up in dredging claims, and good pro-
spects for dredging appliances can be got on the ocean-beach near Orepuki; but a floating dredge
could not be got to work on the richest beaches, as the sea-waves in stormy weather wash back
against the high terraces.

On Waipori Flat a large dredge has been constructed, and has commenced working. After a
commencement had been made it was found that the revolving cylinders for separating the stones
from the fine material were not large enough to -wash the clayey gravel sufficiently. This has
recently been remedied, and it is expected that the dredging operations here will be made to give
good returns for working. Eecently they got 2600z. of gold for five days' work.

The flat is being worked by a steel bucket-and-ladder dredge 92ft. longand 18ft. 6in. beam, and
capable of dredging 75 cubic yards per hour from a depth of 20ft. belowthe surface of the water, and
drawing 30in. There are two twelve-horse-power nominal surface condensing-engines, one work-
ing the buckets and winches, the other a centrifugal pump 4ft. 6in. in diameter, with 12in. suction
and discharge, lifting 3,000 gallons of water per minute a height of 14ft. The material lifted is
discharged into a revolving cylinder constructed of 3in. by lj-in. bars fs-in. apart, 4ft, in diameter,
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making ten revolutions per minute. The screenings, passing through the slots, are carried by water
and distributed into the tables, which are 24ft. in width and 12ft. long, covered with a matting.
The larg.gr gravel and stonespass out of thecylinder into a shoot 3ft. wide and 40ft. long, fitted with
Venetian*ripples and perforated plates, and finally pass over the stern into the ground already
worked by the dredge. The fuel used is Westport coal, costing £2 15s. per ton delivered, and the
quantify used for three shifts of eight hours each is 1-J- tons ; but it is proposed to use firewood in
lieu of coal, at a cost of £2 per cord, and it is expected that a saving of £2 per day will be effected.
The depth of material operated on is about 12ft. from the surface to the falsebottom, and it consists
principally of fine silt and quartz-gravel, with some larger stones on the bottom about 3in. in
diameter. The material is well adapted for dredging, and the part being now worked is old work-
ings, producing an average of 31oz. of gold for 120 hours' work, the largest return gotfor thisperiod
being 360z. and the smallest 260z. The dredge was built by Kincaid, McQueen, and Co. (Limited),
costing about £3,300, and is doing good work, lifting somewhere about 1,000 tonsper day.

On the Clutha dredges have been used for nearly twenty years, and some of these have proved
very remunerative ventures to their proprietors. JbYom what is now knownrespecting the wash-
drift in the bed of theriver, there arevery few places thatwill not pay to work with properly-con-
structed dredges. Several of the dredges now at workcannot get as much gold as they could some
years ago, on account o£ the quantity of tailings that isaccumulating in theriver-bed. There aremany
placeswhere the bedof theriver is raised at least Bft. from the level that it had in the earlydaysof gold-
mining in this valley. Many of the dredges are worked by a current-wheel; but it is found that
theseonly work well in the current of theriver, and cannot be used with advantagein working near
the beaches or eddies, where the richest portions of the wash-drift are generally found. Messrs.
McQueen and Company's steam-dredge, which was shifted down from 2 miles above Alexandra to
opposite the mouth of Coal Creek, has been paying remarkably well. The goldis very fine, and the
washing-surface on this dredge is very limited for the quantity of material put through, and no doubt
a large percentage of the gold is again washed back into the river. Still, with all this, the working
of this dredge proved last year a remunerative venture. The Welman dredge, which was erected
and afterwards lay submerged in the Manuherikia Eiver for a long time, has been lifted, but it is
too small to be of any utility in dredging such rivers as the Clutha.

Waipapa.
A number of special claims have been taken up on the ocean-beach between Waipapa Creek

and the lighthouse, comprising all the available ground that is deemed suitable for working by
means of dredges. There is as yet only one dredge at work, but arrangements have been made to
place another dredge on the beach near Lake Brunton. The other claimholders are merely hold-
ing the ground with the view of floating a company to work it. The successful manner in which
the Waipapa Company's dredge does the work, and the amount of gold that it has been the means
of obtaining even out of old worked ground, have caused such excitement in this district that even
the cautious Scotch farmers, in many instances, have been induced to risk a little money in mining
ventures. Indeed, many are under the impression that a new El Dorado has been opened, and
that, with improved dredging machinery, the most of the ocean-beaches and beds of rivers will be
made to give profitable returns for working.

Waipapa Dredge.—This dredge has been now at work for about twelve months on the ocean-
beach at the mouth of the Waipapa Creek. When it first started it had a great many difficulties
to contend with, notonly in alterationsof the machineryand appliances, but also in working through
ground which had been worked by individual miners years ago, and where numerous scrub embank-
ments had been made to prevent the waves from filling up the paddocks as they were taken out.
There is no trace of theseold paddocks or scrub embankments on the surface of thebeach, so that
no one could tell what there was to contend with until the dredge commenced working.

The hull or punt on which the dredging machinery is erected is 50ft. long and 15ft. in width,
and on each side of this punt there are three pontoons, the four end ones being 4ft. and the centre
one 6ft. wide. These pontoons areplaced alongside the main punt ou each side, end on end, and are
held together by longitudinal beams lengthwise, and to the main punt by heavy cross-beams, which
go across the deck, extending from 7ft. to Bft. on each side. This admits of these beams being
bolted to the longitudinal beams which hold the pontoons together, so as to form aplatform to
erect staging to carry the washing-tables. There are also two pontoons at the stern of the dredge,
fastened by beams to the main punt, to carry the staging for the end of the washing-tables and
tail-boxes, which deliver all the water and waste material on to the ocean-beach, the tailings being
prevented from banking up to any great extent by the action of the waves.

The dredging is done with one of Welman's patent pumps, which in many respects is similar
to a centrifugal pump, only the runner is differentlyconstructed, the vanes, or blades, being merely
solid cast-iron junks,instead of being thin and greatly curved on the inside. The runner employedat
the WTaipapa dredge is 2ft. 3in. in diameter and about Sin. wide between the flanges, with four solid
vanes greatly curved on theback, but almost straight on the other face. On one side the flange is
solid, having slight ribs on the outside to strengthen it, while on the other side there is a circular
opening, about 15in. diameter, to allow all the water and material to pass through the runner.
This runner is keyed on to a shaft, which is about 2in. in diameter, and has a cast-iron casing over
it of about ljin. in thickness, and revolves at the rate of 430 revolutions per minute. This forms
the Welman pump. The difference in its action from the ordinary centrifugal pump is that it
receives all the water and material from the side instead of from the bottom, and the discharge-pipe
is taken from the bottom of the casing instead of from the top, as in the case of the centrifugal
pump.

The pump is placed on the main punt, and from it there is a horizontal pipe with an elbow
to join on to the casing, and fit on a projecting flange on the runner. This horizontal pipe, after
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passing to thefront end of the punt, is fitted with a universal joint,so that the pipe outside the punt
can be lowered, raised, or moved from one side to the other. On the end of the outside pipe there
is an elbow turning downwards, and having a bell-mouthedsleeve over the end. The suction- and
delivery-pipesare 12in. in diameter ; but in order to prevent stones jamming in thepipe there is a ring
fixed inside the bottom end of the suction-pipe, which reduces its diameterto 10in., therefore any
stone Which comes through this ring can easily pass through the pipe, but there is still a danger
of its jamming in the runner. Indeed, it appears to me that the greatest defect in the Welman
pumps is that the openings in therunners arenot large enough ; but it is certainly a very good pump
for lifting the class of material they have to deal with at Waipapa. There may be occasionally a
large stone, but the great bulk of the stuff, or about 95 per cent., is composed of sand and fine
shingle. During my visit there was no stone lifted larger than about sin. at its greaterdiameter.
Indeed, the arrangements made for separating and getting the stones and shingle clear of the dredge
would not answer if there was a large percentage of stones and coarse shingle amongst the
material.

The material is lifted loft, above water-level, and discharged into a long hopper-chute, which
is about 36ft. long, going right across the dredge at right-angles to its length, having a fall from the
centre on each side of about 1 in 12. This hopper is covered with punched iron plates, about
10 8.W.G., having holes fin. diameter. Under this hopper there is a box with a fall from the
centre each way for some distance, and from the outer ends towards the place where it meets the
fall from the centre, thus forming the appearance of the letter \/ well flattened out. The fine
materialpasses out of this box on to a distributing-board or table which is 12ft. wide and 6ft. long,
and from this table the water and material pass on to the tables for saving the gold. These
tablesare 2ft. wide and 30ft. long, six of them being on each side of the dredge, so that there is
720 square feet of surface in the gold-saving boxes or tables. The tables are longitudinal with
the dredge, having a fall of about fin. to the foot, and being covered with plush for about 18ft. to
20ft. in length from the discharging-hopper towards the stern, but on the bottom end there is
neither plush, blankets, norripples for saving the gold, so that the whole of the gold is collected on
notmore than 480 square feet of surface. From the end of the longitudinal tables the water and
material pass into a sluice-box running at right-angles to the tables, which delivers all the water
and waste material on to the ocean-beach, where it is afterwards distributed by the action of the
waves. The stones and shingle that come on the top of the perforated plates in the hopper are
raked down by a man stationed there for that purpose, and discharged at each side of the dredge ;
but, as previously stated, there is very little coarse material amongst the stuff that is lifted.

The dredging-pipe is lifted and lowered by a steam-winch, the derrick being placed directly
in the front end of the punt and swinging round on apivot, so that the pipe can be made to describe
an arc of about 160 degrees : by this means a cut or paddock can be excavated from about 45ft. to
50ft. wide. After taking up one cut the dredge is shifted back again and another cut commenced.
In order to have always clear waterfor washing, the water from the Waipapa Creek is turned into
the excavatedpaddocks. Had there not been means of getting a supply of clear water they would
have had to use the same water over and over again, when eventually it would have become thick
and muddy. There is a vacuum-gauge attached to a pipe leading from the top of the universal joint
of the dredging-pipe, and this gauge shows the man that guides the dredging-pipehow it is working.
If everything is going on smoothly the vacuum-gaugeregisters 51b. pressure per square inch, but if a
stone gets into the bottom end of the pipe it immediately rises considerably above this, or if a stone
gets jammednear the runner the vacuum-gauge falls below the 51b. By this means the man con-
ducting the dredging operationscan at once tell what is the matter,and remedy it accordingly. On
inquiries as to the lifting-capacityof this dredge, the man in charge informed me thatit lifted about
35 tons of solid material per hour. It was supposed by Mr. Welman, when he constructed it for
the company, to have a lifting-capacity of 80 tons per hour, but it does not lift half this quantity.
Judging from the quantity of water in the tail-boxes, the quantity of water lifted with the material
is equal to about six sluice-heads.

The Welman pump, or dredger, is driven by a double-cylinder horizontal under-type steam-
engine, placed under a semi-portable boiler, the cylinder being lOin. in diameter, and the stroke
of the engine 16m., making 125 revolutions per minute. With the view of ascertaining the power
absorbed in friction in this style of dredge, it will be interesting to those engaged in dredging opera-
tions to show that a great surplus of power is required beyond that necessary to lift the solid
material and water. The engineerinformed me that the initial pressure of steam required to work
at the proper speed was 801b. per square inch; but the steam had to bekept up to from 901b. to
1001b. on theboiler. Assuming that801b. wasthe leastpressure that wouldkeep the engines working
at the proper speed to do the work, andalso thatthe steam was cut off at three-eighths of the stroke,
then the mean pressure in the cylinder would be 59'61b. per square inch. This makes the theo-
retical powerof the engine to be equal to 94-4 horse. The quantity of solid material lifted being
35 tons per hour from a depth of 35ft.—that is, 15ft. above the surface of the water and 20ft. under
the surface—and allowing nothing for the less weight of the solid material in the water, then the 35
tons per hour is equal to lifting 1,3071b. per minute to a height of 35ft., or 45,7451b. lft. high per
minute. The water, being only lifted 15ft., is eqtial to 22,5001b. being lifted to a height of 15ft., or
337,5001b. lft. high per minute. Therefore the total weight lifted is equal to 383,2451b. lft. high
per minute, and the theoretical power necessary to lift this weight would be equal to 11-6 horse.
This shows that 82-8 theoretical horse-power is necessary to overcome friction, being about 713
per cent, of the power necessary to lift the actual weight. The power absorbed in friction in
dredging operations seems appalling, but aconsiderable power must be required to disintegrate the
solid material.

In order that any one may examine these calculations to test their accuracy: The mean
pressure of steam in the cylinder equals the terminal pressure multiplied by the hyperbolic
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logarithm, phis 1, of the ratio of expansion, and the terminal pressure = the initialpressure of the
steam entering the cylinders divided by theratio of expansion: thus,—

Initis.l pressure = 801b. per square inch.
Eatio of expansion with steam cut off at three-eighths stroke = 2-66.

80
Th§n nTcT- = 301b. terminal pressure.
Hyperbolic logarithm of 2-66 = -9783260, and 1 added to this is 1-9783260 x 30 = 5961b.

mean pressure in cylinders.
Area of each cylinder — 7854 square inches : this, multiplied by the travelof the piston and

number of revolutions per minute, divided by 33,000, equals the theoretical horse-power.
78-54x2x59-6x333 _

ower .
337000 P 'and 1 - = 11-6 horse-power; also, 94-4 — 11-6 = 82-8 horse-power, the latter being the horse-

power absorbed in friction.
There is also a small engine used for working a pump to lift the water for streaming down

the blanketings or washings from theplush. The cloths are washed twice in the twenty-four hours,
and when thereis a collection of sand from thesewashings it is streamed down an inclined table
covered withplush, and afterwards amalgamated. The amount of gold obtained by this dredge,
the man in charge informed me, was about lOOoz. of amalgam per week, which, taking it at one-
third, Would be about 330z. of gold, which is worth £3 15s. 6d. per ounce.

There are twelve men employed, including the manager, and they consume about eighteen cords
of rata firewood per week. Setting down the working-expenses, including wear-and-tear, at £70,
this would leave a good margin of profit to the shareholders—£ssper week. Assuming that the
average quantity of material lifted is 35 tons per hour, this is equal to 5,000 tonsper week; and
taking the yield of gold at 330z., this is equal to about 3gr. of gold per ton. If the data supplied
me as regards the quantity lifted and the yield of gold is correct, dredging operations on the ocean-
beaches willbecome a large industry and a remunerative one ; but it must be borne in mind that
there will be plenty of blanks as well as prizes, and people embarking in this industry will do well
to prospect the ground thoroughly before going into expensive machinery.

The Welman dredgeis well suited to lift the class of material there is at Waipapa, but with
runners such as used at present it would not be suitable for lifting large stones. There is
another of these dredges being constructed near Lake Brunton, with a runner of from 3ft. 6in. to
4ft. in diameter, and it will have a larger pipe than the one employed at Waipapa. This is
expected to get overthe difficultyin lifting large stones, as there will be considerably more room
in the runner, and it will not require to be driven at such a high speed.

Notwithstanding the success which has attended the "Waipapa Dredging Company in being
able to work the ground profitably, there still remain considerable improvements to be made in
their machinery and washing appliances before they are able to save a large percentage of the
gold from the beach-sand and drift. Assuming that the quantity of sand and gravel lifted amounts
to 5,000 tons per week, and the yield of gold to 330z., this is an average of 3-17gr. of goldper ton,
and the working-expenses are equal to l'99gr. per ton ; but the real question at issue is, are
they saving a fair percentage of the gold raised amongst the material? and on this point there
is no doubt in my mind they are losing a large percentage of the gold. It is well known that all
the gold on the ocean-beaches is of a fine, scaly nature, and liable to be carried away by a strong
current of water if the material is rushed quickly through the boxes. In order to save a large per-
centage of the gold the tables must only be covered with a thin film of the material, having only as
much wateras is necessary to keep them clear. The washing-surfaces of the tables are too little for
the amount of material that goes overthem ; the tables should have a much larger transverse area.
The width of the tables for saving this character of gold is a far more important factor than the
great length, as wide tables allowthe water and sand to bespread out in a very thin film, which causes
all the particles to roll on the plush or blankets instead of being floated away with thewater. It is,
no doubt, agreat advantage to be able to lift a large quantity of material—as the labour is almost the
same whether the quantity be 20 tonsper hour or 100 tons—so long as the washing appliances are
capable of dealingwith the lifted material satisfactorily; but it is waste of power attempting to lift
large quantities of material to run it over the stern of the dredges, only getting a small percentageof
the gold out of it.

The Welman dredge is suitable for lifting the class of material found on the ocean-beach
at Waipapa, where it is mostly sand arid fine shingle; but this class of dredge, unless greatly
improved, would not work in theriver-beds successfully, where there are large quantities of stones.
The principle of discharging the shingle and stones at each side of the dredge is entirely unsuitable
for workingshingly river-beds, as the material in many of these river-beds contains from 60 to 70
per cent, of stones and shingle, and this quantity of material discharging at each side would cause
the dredge to be jammed so that it could notbe shifted about.

There is ample room for large improvements in the washing appliances used on dredges, and
also in getting clear of the stones and shingle, for these must be separatedfrom the material before
allowing it to pass over tables which are covered with plush or blankets. Some of the gentlemen
connected with the Sew Hoy Company, Shotover Eiver, met me while in Dunedin in regard to
recommending some appliance-rto discharge the stones at the stern of their dredge, and stated that
the dredged material contained about 70 per cent, stones. Where a large quantity of stones and
coarse shingle is met with it will have to be disposed of by mechanical means, as the power
required to lift the material to a sufficient height above the water in order to allow a chute to be
constructed on a sufficient grade to make the stones and shingle slide on the hopper plate over the
stern of the dredge would not be compensated by the disposal of the stones in this manner; besides,
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the extra height of the framing above the deck of the punt would tend to render the punt carrying
the dredging appliances top-heavy.

The.atones and shingle could be discharged automatically over the stern of the dredge by
means of travelling slices being fixed on a flexible steel-wire rope-belt, or they could be discharged
through,apipe by a hydraulic jet of water. The latter plan could be easily adopted on any dredge,
and the whole of the coarse materialby this means could be deposited a few feet beyond the stern;
or, the most effective way would be to separate the stones and shingle by means of a perforated
revolving cylinder, which will be fully described in my remarks on the Sew Hoy Company's dredge.
In regard to the construction of washing appliances, it becomes a question of whether it is more
economical to build a large punt along with pontoons to carry the whole of the washing appliances,
or to construct the washing-tables on the shore, and deliver the dredged material on to them
through a pipe from the dredge. There areobjections in both cases. In thefirst case it is difficult
to erect a large surface of washing appliances on a floating punt which carries the dredging
machinery, and %o have the tablesfree from vibration and always perfectly level transversely, which
is one of the most important elements in saving the gold; and in the second case thepipes between
the dredge and the tables, if they were stationary on the shore, would have to be lengthened or
shortened very often, unless the tables were made on a travelling-frame. The washing appliances
erectedby the Fairmaid Company, Addison's Flat, are the best appliances to savethe beach-gold
that have yet been used in the colony. A model was exhibited in the Exhibition, Dunedin.

Dredge, Mataura.—This dredge is placed on the Mataura Eiver, about three miles and a half
above the township of Fortrose, by a company of local gentlemen. They leased the bucket-dredge
from the Invercargill Harbour Board, and have fitted it up with washing-tables on a somewhat
similar principle to those used by the Waipapa company. The ladder of the dredge limits the
depth of dredging to 15ft. There is a centrifugal pump in connection with the dredge, which forces
the water into the hopper where the buckets empty, and this sends the dredged material into a
similar hopper to that used at Waipapa. The tables are five in number, 2ft. wide and 21ft. long,
set to a pitch of 1 in 12. That means that there is 210 square feet of washing-surface. The
centrifugalpump is too small to lift the quantity of water required to keep the dredge working full
power—it can only lift about five buckets per minute, or 30 tons of material per hour; but even
with this quantity the surface of the washing-tables is not sufficient. The operations are more of
a prospecting character. A little gold has been got, but notenough up to the time of my visit to pay
working-expenses.

It is difficult to make such alterations in a dredge of this description, which was built expressly
for deepening the harbour and delivering all the material through a pipe on to the shore, as to
get sufficient washing appliancesfor gold-saving. The hopper is close to the stern, which is the
natural place to deposit all the waste material, and it is here where the washing appliances have to
be constructed. In this instance beams are bolted to the hull of the dredge and project 12ft. over
the stern. These carry the washing-tables; but if the company find sufficient gold to pay for
working they will no doubt make such alterations in the present dredge, or get one specially con-
structed, so that more material can be lifted, and have room to erect a much larger surface of
washing-tables.

Seiv Hoy Company.—This company have three special claims in the bed of the Shotover
Eiver, extendingfrom the mouth of the gorge at Arthur's Point to the lower end of the gorge below
the Big Beach. At the present time this company has only one dredge at work at the Big Beach,
but they have three more dredges in course of construction; one of these is to be completed in
June, one in July, and one in August. These new dredges are beingmanufactured by Messrs.
Anderson Brothers, in Christchurch; they are to be much larger than the present one, and madeto
dredge to a depth of 24ft. below the surface of the water, whereas the present one only dredges to a
depth of 14ft.

The dredge nowused commencedconstant working in July, 1889, and from that dateup to the Ist
of March last had been dredging3,883 hours, liftingon an average50 tons of materialperhour, which
is equal to 194,150 tons; and the quantity of gold got for this period was 1,1270z., representing a
value of £4,226. This makes the average yield of gold per ton of material lifted 2'7Bgr., or,
the average value of the stuff dredged was about 5Jd. per ton. Notwithstanding this low yield, the
profit on the working has amounted to about £2,600.

Dredging Appliances.—The dredge is one on the centre-bucketprinciple. There are fifty-nine
buckets on the ladder, each bucket having a capacity of 2J cubic feet, and from nine to twelve
buckets are discharged per minute. Allowing that the buckets are not quitefull in average working,
but that theybring up 2 cubic feet each time, and that ten buckets are discharged per minute, then
the average quantity of material lifted is 20 cubic feet per minute, or 44 cubic yards per hour.
There are, however, unavoidable occasional stoppages which would slightly reduce this average,
but the quantity lifted may be set down at 50 tons per hour. The material is lifted 15ft. above
water-level, and falls from the buckets on to a short inclined grizzly, made of fiat iron bars 3in. by-
fin., and spaced ljin. apart. The head of the sluice-box goesunder this grizzly. It is 3ft. wide
and 48ft. long, set on an inclination of about 1 in 8, and from the end of the sluice-box there is a
return sluice-box below, set on a gradient of lin 12. The upper sluice-box and also the return one
is made of plate iron, and is first covered in the bottom with calico, on the top of which there
is cocoanut matting. On the upper sluice-box there are first 12ft. of iron ripples, then for the
next 12ft. slips of wood lin. deep are laid on the top of the cocoanut matting at each side of the
sluice, on the top of which?are laid perforated iron plates, having holes of -rVm- diameter.
Below this, again, is another 12ft. of iron ripples, and the 12ft. at the end is covered with
perforated" plates. All the large stones are picked out at the head of the sluice by the
men attending the boxes, and the medium stones and coarse gravel pass over the end of the
sluice and are deposited behind the dredge. The end of the upper sluice projects for a consider-
able distance beyond the stern. The fine material which passes through the last set of perforated
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plates falls into the return sluice-box, which is covered with perforated iron plates, having holes of
Jin. in diameter, laid on the top of the slips of wood above the matting as previously described.
The material from this lower or return sluice passes into a small tank, and is deposited directly at
the stern of the dredge. By this means the coarse material isstacked up behind the dredge about 3ft.
above the surface of the water; but the fine material from the return sluice cannot be deposited
above the surface of the water. The water for washing is raised by a centrifugal pump 13in. in
diameter, running at a speed of 500 revolutions per minute, about four sluice-heads of water being
used. This is lifted 15ft. above the surface of the water where the dredge is floating.

The whole of the machinery is worked by a compound steam-engine, the high-pressure cylinder
being lOin. in diameter and the low-pressure one was given me as 22in. in diameter; but it is
questionable if there is not some mistake as to the diameter of the latter cylinder, as it appearsto
be of large dimensions in comparison with the diameter of the high-pressure one, and it is probable
that 19in. or 20in. diameterwill be nearerthe actual dimensions. The engines workat 120revolutions
per minute, with 16in. stroke, and the engineer informed me that it required at least 601b. pressure
of steam to work the engine at the proper speed, and that when the steam went below this pressure
the speed could not be maintained. This data enables a comparison to be made between the
theoretical horse-power employed and the theoretical horse-power required to lift the material and
waterfor washing purposes.

In making a comparison between this dredge and the Welman dredge at Waipapa, as to the
amount of horse-power absorbed in friction, it will be necessary to assume that the steam in the
cylinders is cut off at a certain portion of the stroke, say three-eighths. Then, on this assumption,
the theoretical horse-poweremployed to work the Sew Hoy Company's dredge would be as follows:
Speed of piston, 320ft. per minute; mean pressure of steam in high-pressure cylinder, with 601b.
pressure, and cut off at three-eighths stroke, 44-51b. per square inch. Taking the low-pressure
cylinder to develop the same power as the high-pressure one, then the theoretical power employed
is equal to 677 horse. While the power required to lift 50 tons of gravelper hour from a depth of
29ft., and four sluice-heads of water to a height of 15ft., is equal to lifting 54,1301b. of gravel and
225,0001b. of water lft. high per minute, the power required to do this is equal to 8-5 horse. It
will be seen, therefore, that 59'2-horsepower is absorbed in friction, which is equal to about 700 per
cent., while the Welman dredge absorbed 713 per cent, in friction. This is, however, on the
assumption that steam is cut off in both the engines of these companies at three-eighths of the
stroke, and that the low-pressure cylinders develop the same power as the high-pressure ones.

Considerable attention has been directed to the lifting-capacityof these dredges, but very little
to the saving of the gold. At Sew Hoy's dredge all the machinery works extremely well—indeed,
it may be said to move along like clockwork; but they are lifting auriferous drifts,purporting to be
saving the gold, when at least about one-quarter, if not a third of it, is depositedagain at the stern
of the dredge amongst the tailings : it is simply impossible to save the fine gold that is in the drift-
wash in these river-beds by rushing the material through a narrow box with a large stream of water.
■After the material is lifted, all the large stones and coarse gravel require to be separated from the
fine sand before a large percentage of the fine gold can be saved. The fine sand containing the gold
should be spread over a very large surface, only using sufficient water to keep the surface of the
plush, blankets, or cocoanut matting—whichever is used—clear. Every particle or grainrequires to
roll down on the surface of the materialused to collect the gold, and not simply to be held in sus-
pension and carried away with a large volume of water.

The material in the bed of the Shotover Eiver contains a large percentage of stones and coarse
gravel, and applianceswill have to be used to separate this from the finer materialbefore it passes
on to the gold-saving tables. Provision has also to be made so that the dredged material can be
stacked up at the stern of the dredge for a good height above the surface of the water in which the
dredge floats. This may necessitate the material being raised to a greater height above the water,
and absorb a little additional power; but the object gained would justify this end. All the stones
and gravel must be deposited a certain distance beyond the stern of the dredge, and kept clear so as
not to interfere with moving the dredge sidewise and endwise.

In order to get clear of all the stones and coarse gravel, and separate them from thefine sand, a
revolving perforated cylinder, having the holes about fin. in diameter, would be a simple way to
effect separation : The cylinder to be, say, 10ft. long, set on a slight inclination towards the dis-
charge end, having just sufficient to make the cylinder clear itself and thoroughly wash the stones.
The stones and coarse gravel, on leaving the cylinder, to fall into an iron chute with smooth bottom,
being set at such an inclination that a stream of water entering at the head of the chute would force
the stones and gravel overthe stern of the dredge. The fine material coming through the perfora-
tions of the cylinder to fall into sluice-boxes placed longitudinally with the dredge at each side of the
chute for conveying the stones and gravel over the stern. These sluice-boxes to be similarto the
onesnow used, and to project over the stern of the dredge about 14ft.; the top end of the boxes
could be fitted with iron ripples, but the lower end to have perforated plates laid on top of side
strips of woodabove the matting for a length of, say, 25ft. The holes in the plates to be -Jin. in
diameter. Allparticles above this size would pass over the end of the sluice, while the fine material
would fall into a cross distributing-box,say 30ft. in length ; and about 18in. in width. From this
distributing-box tables to be placed from the end of the main sluices, returning back to the stern of
the dredge, having a total width of 30ft., and being at least 12ft. in length; to have longitudinal
divisions about 3ft. apart, so as to form ten boxes 3ft. in width and 12ft. in length. These tables
to have three drops and splash-boards, the bottom of each drop having the shape of the letter U.
This would form a well in which quicksilver could be used if desired. The bottom of the tables to
be covered with plush, blankets, or coir matting, and provision made to keep the matting down, and
also to remove the matting at intervals to wash it in a tank. The distributing-box to have openings
on to each division of the table, so that when the matting is removed to be washed a gate can b§
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shut down, and the material turned on to the nine remaining divisions. The tables to be set at
such an inclination that the material passes over the surface of the matting in a very thin film,
and the "surface is always kept clear of sand settling. As soon as sand settles on the matting and
to heap up in the slightest degree gold is carried off.

By-adopting wide tables at the end of the main sluices all the coarsematerial is separated, and
nothing but thefine sand remainsto pass overthe tables. The openings in the distributing-box have
to be regulated so that the fine material will be uniformly distributed over the whole surface, and
only sufficient water used to keep the surface of the matting or plush clear. It is an easy matter to
get machinery to lift a large quantity of material, but .corresponding washing appliances have to
be provided. This seems to be the great want in the Sew Hoy's Company's dredge; and,
although there is a large washing-surface on the Welman dredge at Waipapa, the tables are
badly constructed, and too much water is usedfor washing purposes ; and also, better arrangements
have to be provided for a uniform flow over the whole surface of the tables.

Wahati-pu and Kawarau Big Beach Companies.—These companies are each having a dredge
constructed and put together at the side of the Kawarau Eiver, a short distance below the outlet
from Lake Wakatipu. The hull of each of these dredges is 18ft. long, and has about 18ft. of beam.
The height of the top tumbler is 20ft. above water-level. This is to admit of a revolving perforated
cylinder being fixed to separate the stones and coarse gravel from the fine sand. The dredges
have each two sluice-boxes about 3ft. in width, one on each side of the dredge ; but the washing
appliances in both these will be found to be defective, as a large percentageof the fine gold will not
be saved. They require a much larger surface to distribute the fine sand after separation from the
stones and coarse gravel. The revolving perforated cylinder is, however, a greatimprovement on the
plan adoptedby the Sew Hoy Company to get clear of the stones. Both of these are centre-bucket
dredges, and the ladder is of sufficient lengthto admit of working to a depth of from 24ft. to 26ft.
below water-level; but on examiningthese dredges, and taking into consideration the top weight
and the height that the appliances are fixed above the deck, it would seem that they will require
pontoons constructed on each side to give them stability when working, and provide a greater width
to construct tables,for washing.

Dredging Generally.—The whole of the bed of the Shotover Eiver and a great portion of the
Kawarau Eiver and banks are taken up in dredging claims, and there are also some dredging
claims taken up in the Dart, Nevis, Waiau, and other rivers and streams in Otago ; and there is
but little doubt that a great number of claims will pay for working by this method. At
the same time, in some of the gorges in these rivers that are taken up in claims it will be
difficult to keep dredges moored in time of floods, and unless some special provisions are made
to have moorings made fast to the sides of the gorges, either by strong eye-bolts let into the
rock orby other means, to stand theforce of the current and keep the dredgesclear of the sides and
off theprojecting rocks, a numberof them will be washed away or destroyed.

It is a question at the present time as to the best description of dredge to use. There are
portions of the river-beds in which there are large rocks and boulders and a great many stones.
In stony wash-drift the bucket-dredge is more suitable than the Welman or suction dredge. At
the same time the latter dredge is the best for lifting the gold off a rocky bottom. The bucket-
dredge will lift larger stones than the Welman, the size being only curtailed by the capacity of the
buckets; but where the gold lies on a hard rough rocky bottom very little of it can be lifted.
That being the case, it would seem that a combination dredge would be found in many instances
to be the best—that is, to use the buckets for lifting all the coarser material, and when the bottom
is reached, or where there is fine gravel and sand, the suction-pipe to be used. There is nodoubt it
would lift more gold off a rough rocky bottom than the buckets could possibly do, and it will be
found in many instances that the most of the gold, or, at least, the richest portion of the wash-
drift, lies directly on thebed-rock. Taking, therefore, into consideration therough stony character
of the wash-drift in some of the river-beds, and that the gold will be found in largest deposits
near the bed-rock, it willbe seen that neither class of dredge at present constructed will work
the ground satisfactorily. The Welman dredge is not suitable for lifting large stones, and the
bucket-dredge has an equal defect in notbeing able to lift the gold off the bed-rock where it is of
a hard nature ; but, if dredges were constructed so that one or the other principle could be adopted
more goldcould be obtained than by either of the present systems.

The beds of the Shotover, Kawarau, and Clutha Eivers have been found to contain by far the
richest deposits of auriferous wash-drift there is in the colony, and the reason of this is that these
rivers flow through a highly auriferous and mountainous country. Slips from the sides of the
mountains are continually taking place, and these are washed away by the waterbeing confined
withinnarrow gorges; all the lighter particles and materials of less density arecarried away on the
bosoms of the streams,, and swept out to the ocean, while the metallic substances and materials of
greater density are deposited in the beds of these rivers and in. the beaches. These rivers there-
fore form, as it were, gigantic ground-sluices, while their rough rocky bottoms act as ripples,
which contain heavy deposits of gold, and properly-constructed dredging appliances will be the
means of many of the buried treasures in these river-beds being collected.

ANTIMONY-MINING.
Antimony-ore has been found in lodes and bunches in many parts of the colony—namely,

at Waipori, Carrick Eange, Hindon, Barewood, and otherplaces in Otago ; Collingwood; Eeefton;
and at Endeavour Inlet, Queen Charlotte Sound ; also, it is found in small deposits in the Thames
and Coromandel districts, and in the Puhipuhi Mining District. There is a good deal of antimony-
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ore in the vicinity of the Kaimanakau Creek; but there have been no workings of any extent, with
the exception of those at the Endeavour Inlet.

Endeavour Inlet Antimony Company.—Stibnite lodes have been worked at the Endeavour
Inlet for many years. A small company, principally formed of Wellington gentlemen, worked a
lode here for several years, and spent some £25,000 on the mine and plant. They erected small
dressing-works and smelting-furnaces, and turned out very good star antimony; but the price of
this metal got so low that it was not remunerative for working with the appliances they had.
They therefore sold the property to an English company, who have been carrying on operations
for about three years, and have done a large amount of work in the mine.

The range where the stibnite was first discovered is 1,660ft. above sea-level. A tunnel was
driven through therange at 175ft. below the crown, and a good lode, well defined, was met with.
This tunnel is 900ft. long, and the ore from this level has been all stoped out, and a winze was
sunk from the bottom of the tunnel to a depth of 80ft., which carried good ore for the whole of the
distance. Another adit-level has been constructed for 1,400ft, about 95ft. below the tunnel; but
they had not succeeded, at the time of my visit, in finding the lode that was worked in the
upper level. At the time that this was being constructed they found large blocks of antimony-
ore in a slip, and brought on water to the ground from a small creek, and sluiced away portion of
the slip ; and this led to the discovery of another lode about 694ft. above sea-level.

An adit-level—what isknown as No. 3—was constructed at 1,170ft. above sea-level,and in this
level a lode of stibnite was found. The adit is 1,200ft. in length, and the lode has been stoped out for
800ft., and to an average heightof 150ft. ; but this seems to be a different lode from that, found on
the upper level, and it cannot be picked up in No. 2 level; there is merelya trace of where the lode
should be. It is well known that all stibnite lodes are very bunchy, cutting oiit here and there and
making again; and very likely this lode will yet be found in No. 2 by putting up an uprise on the
vein, which shows the trace of a lode. The lode found and worked out on No. 3 level averaged
about 14in. in width, but this level is now abandoned.

No. 4 level is constructed for a distance of 1,400ft., and the lode stoped out for 550ft. to a
height of 90ft. Another level is constructed for 180ft. about 160ft. below No. 4, but the lode here
is broken and greatly mixed with mullock, and in other places it seems to pinch out. The principal
workings areon No. 6 level. Here they have constructed an adit for 230ft., partially through a slip
and partially in the country rock, and have driven for 430ft. on the main lode, which varies in
thickness from 6in. to sft. and lies very flat, having a vertical dip of about lft. in 2ft. horizontal.
This lode runs in a northerly and southerly direction and dips to the eastward. Only one stope has
been taken out on the main lode at this level. About 75ft. further to the eastward there is a leader
of mullock, and bunches here and there of high-class ore ; also, about 50ft. further eastwardthan this
leader, there is another of similarcharacter. This leader has been stoped out for75ft. in length, and
to an average height of 20ft. The ore from these leaders is sorted, and anyquartzbroken off, and the
ore is then shipped to England withoutfurther dressing. The last returns showed that the ore sent
Home in this mannercontained 47 per cent, of antimony. About five tons was similarly sorted from
the main lode and forwarded to England, but the returns showed that it only contained 23 per
cent, of metal. Therefore, all the ore, with the exception of that from the leaders, is dressedwith
the machinery at the works. There is another level, 200ft. below No. 6, constructed inrock for 400ft.,
and which will have to go another 200ft. before they expect to strike the lode. Inreference to the
leader furthest to the eastward from the main lode, a hard belt of sandstone comes in on the north
end, which cuts it entirely out. The No. 6 adit-level being started in a slip, the recent wet weather
has caused a slip to occur, and canted the timber for some distance in from the mouth, andrendered
it unsafe. They have commenced to construct another adit to cut off the broken ground, but it will
make the level such a serpentine course that it would be far more advantageous to carry it into the
hill for a distance of about 250ft. until it cuts the lode. The strata through which the adits are
constructed contain a good deal of lime, and swell considerably by exposure to air, which makes
the ground very heavy on the timber. The No. 6 adit is, in addition to this, badly timbered ; the
sets are too far apart, and the timber is not strong enough.

The company has done a great deal of work, and have spent a considerableamount on pro-
specting. The manager was absent at the time of my visit, but the acting-manager informedme
they sent about 30 tons of dressed ore Home monthly, varying from 47 per cent, to 63 per cent, of
antimony. Taking all the adit-levels that have been constructed in the mine, they are equal to a
distance of about a mile and a quarter, while the amount of stoping that has been done would equal
about 2,200ft. along the lode by 96ft. high. The ore is taken from the different levels on a level
tramway along the sidling of the range to an inclined tramway which runs straight down the
range, and is emptied into a paddock at the bottom, when it is again put into trucks and taken by
a horse-tramway to the dressing-works.

Dressing-works.—The dressing-plant consists of one of Blake's rock-breakers, one of Marsden's
ore-crushers, one Leucop's centrifugal patent pulverisers, one three-plunger jig, one four-plunger
jig, and four jigs constructed by the manager, Mr. Warne. When the ore is dumped on the
floor of the dressing-shed it is first put into the rock-breaker, which reduces it to a maximum size
of about -J-in. in diameter ; and from this it goes into the three-plunger jig, which has aperforated-
plate sieve with about 4in. of ragging. After leaving this jig the ore is dried over a circular oven,.
and afterwards put through the Blake-Marsden crusher, which reduces it to a maximum size of
about TVm- m diameter. The ore on leaving the crusher falls intoa bin, is lifted with elevators,
and passes through a circularrevolving screen, which has likewise a jolting motion. The ore that
does not pass through the screen goes back to the ore-crusher, and the fine material is carried by a
small stream of water into another revolving screen with a finer mesh than the first one. The
coarse particles that do not pass through the second screen go into one of the Warren jigs and are
put through twice, while the fine stuff passes into another Warren jig and goes through once. The
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light material is carried away over the top of the ragging and run to waste, while the particles of
the greater density go through the ragging into the box below, which is emptied at intervals into
a tank, arid from there shovelled back on to the floor to go through the finishing four-plunger jig;
and is then fit for bagging to send to England. The finest of the ore by this means contains about
63 per cent, of antimony.

Since my former visit a new dam and head-race has been constructed, which gives a head of
water at the works equal to 140ft. The water is taken downfrom the head-race in a wrought-iron
pipe 14iu. in diameter to the Pelton hurdy-gurdy wheel which drives the whole of the machinery.
Since they have erected the Marsden crusher they have discontinued the use of the Leucop
centrifugal patent pulveriser, which was very costly to maintain,the wear-and-tearbeing very great.
It may also be of some interest to mention that the Marsden crusher has a capacity of 6 tons in
eight hours, and requires about six-horse power to work it, whereas, according to the catalogue, it
is represented to crush lOcwt. per hour fine enough to pass through a screen with 2,500 holes to
the square inch, and only requires four-horsepower to work it. According to this, some one might
be disposed to get a machine of this description to crush quartz, but it would not be likely to prove
economical for this work.

This companyare stacking their tailings, which will all pay to crush up and treat again with a
proper plant, whereby the slimes can be saved. At the present time a great deal of valuable slimes
are carried away with the water, and pass down the creek beyond recovery. A plant similar to
that erected at the Mount Bischoff Mine in Tasmania is required to dress the ore. The present
plant is very incomplete, and the company is losing a large amount of valuable ore, which can be
saved with very little more expense in working than they have at the present time. The dressed
ore is said to be worth from £25 to £28 per ton in England ; and, with a good dressing-plant, this
mine should be made to pay good dividends to the shareholder's.

The smelting-works which were erected and in operation at the time of my last visit are pulled
down and smelting abandoned, but another description of a furnace has been built, with the
intention of making crude antimony. This furnace must have cost a large sum to build, and
proved an utter failure when it was tried. Neither the cast-iron nor the fireclay retorts would
stand the action of the antimony when in a molten state. There were thirty-fivemen employed at
the mine and works at the time of my visit, but the acting-manager informed me that they have
had double this number employed.

Since writing the above one of the directors of the company informed me that they have
struck the lode in the lower level, and that it is about Bft. in thickness, carrying about 30 per cent,
antimony. The leaders that they areworking on the No. 6 level are likely to be found on the lower
level in a more solid mass, and also more uniform in thickness.

Stewart Island.
Tinfielch.

The great excitement about the discovery of tin in Stewart Island has subsided, and some are
beginning to realise the stern reality that all is not gold which glitters. When tin was first dis-
covered here claims weretaken up in every direction, and some of those were applied for bypersons
who had never seen the ground, but were quite satisfied to mark them off from aplan showing the
position of the claims which had previously been appliedfor, and the result is that a large extent of
country is pegged out and surveyed as mineral leases. Similar steps are taken to secure ground on
all new rushes; so that the rush for ground in the Pegasus district has been no exception to the
general rule.

The base, as it were, for commencing to mark oft claims is the Eemarkable Mountains, which
are from 1,300ft. to 1,500ft. above sea-level. Eunning along theridge of those mountains a dyke of
rock can be traced for a long distance— indeed, in some places the rock stands up above the surface
in two walls, the material that was formerly in between those walls havingbeen partially eroded
away. Along the ridge of the Eemarkables there is a small lode to be seen here and there
containing wolfrom, tungsten of iron, andcassiterite—oxide of tin—mixed amongstquartz. This lode
is from 9in. to 15in. in thickness, having in places a band of gneissic schist rock on each side of the
quartz, which in its turn is enclosed between wralls of hard gneiss and syenite rock. As far as
could be seen from the small amount of work done on the surface of the ground, the lode has the
appearanceof being in blocks here and there more than that of a continuous lode ; the walls in no
place are clearly defined, but the lode-stuff merges into the surrounding rock. There are small
quantities of tin in the stone, but in no place is the lode of sufficient size and richness to pay for
working—that'is, as far as yet ascertained.

The tin found in the alluvial wash-drift is widely distributed: a few grains of oxide of tin may
be found anywhere, wherever thereis wash-drift, but in most instances the granite or syenite rocks
come up to the surface, or, at least, have no covering of wash-drift about them. The ground is
covered with from 6in. to 2ft. of mossy peat, and underneath the peat there is sometimes a little
wash-drift on top of the rock, but in general the peat comes to within a few inches of thebed-rock;
so that there is little chance of any large deposit of tin being found in the alluvial drifts in this
district. There are some places near the gullies where there is 14ft. of alluvial wash,-but where
this occurs there does not appear to be sufficient tin distributed through the ground to pay for its
extraction.

There had been up to the time of my visit 144 claims surveyed. The average acreage of each
claim—with the exception of the prospectors' claims, sections Nos. 6 to 14, which are all of a
smaller area—would be about 50 acres, or, to take the total area held in mining claims, is, in
round figures, about 7,000 acres ; and the number of men at work on the ground at the time of my
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visit was about twenty. Mr. McPherson, of Invercargill, accompanied me over the field, as wellas
Mr. Rusha, and took me to all the various workings.

Aftemnspecting the line laid off by Mr. G. G. Simpson for a track, we visited Professor Black's
claim on Healey's Creek, about two miles and a half from Pegasus Harbour, in which there were
five men, at work sluicing for tin, and lower down the creek there were two men opening out a new
face. There was about 2ft. 6in. of wash-drift at the place where sluicing operationswerecarried on,
but there appeared to be deeper ground further ahead. The manager, Mr. Neaven, informed me
the depth of wash-drift in places was from 7ft. to Bft. It is only a narrow strip in the bed of the
gully ; the graniterock rises up to near the surface on each side of the creek. There is from 15iu.
to 2ft. of mossy peat soil on top of the wash-drift, the wash-drift itselfbeing full of syenite boulders,
which have to be stacked behind on the worked-out ground, many of themrequiring to be broken
up before they can be handled. A dam has been constructed in the bed of Healey's Creek, and at
the time of my visit there was about one sluice-head of water used to work the ground. The
manager informed me he had about 80ft. of head on his nozzle, but judging from theforce of water
out of the nozzle there could not have been more than 20ft. of pressure—indeed, the force of water
was totally inadequate to work the ground to any advantage; neither was there a sufficient supply
available.

The manager showed me several prospects by washing in a tin dish, but none of these were of
apayable character. One dishful was taken from the sluice, but when washed out it didnot contain
more than Adz. of tin-ore; and other dishfuls taken from the face gave only a few specks of tin.
Professor Black deserves credit for the plucky mannerhe has gone to work in employing labour to
prospect the field, but if the prospects in the ground are not better than in the place where they
tried at the time of my visit there is not the slightest chance of the money expendedin labour ever
being recouped from the sale of tin-ore extractedfrom the ground. Taking the depth of wash-drift
at not less than 2ft. 6in., with the large number of boulders through it, and the limited supply of
water available,nothing less than loz. of tin-ore to the tin-dishful of stuff would pay for working.
This only means 41b. of tin-ore per cubic yard of material, representing a value of about Is. Bd.

Tucker's Claim.—After leaving Professor Black's claim, we passed aplace where therehad been
some work done, but apparently deserted—indeed, there did not seem to be any wash-drift—and
then came on to Tucker's claim, where my companions informed me we would see good prospects
and a great depth of wash-drift, but here we were doomed to disappointment as far as the good
prospects were concerned. There appears to be a gutter of wash-drift alongside a small creek, which
is about 10ft. in thickness, consisting of cemented gravel, which is too hard to be brought down and
broke up by the force of water from a nozzle at the pressure or head of water available. The
materialwouldrequire to be loosenedwith picks and broken up before the tin-ore in the wash-drift
would be liberated. Several tin-dishfuls of stuff were tried from this face, taking the material from
different places, but in no case was apayable prospect of tin obtained, There does not appearto be
a large extent of deep wash-drift in this claim ; but it is difficult to tell thishere, as the whole of the
ground is covered for a certain depthwith mossy peat and dense bush. The only indications of the
depth of the wash areseen in the small creeks, where someprospecting has been done. In general,
there appears to be only narrow runs of wash-drift here and there; the mossy peat, as a general
rule, goesdown to the granite, or, at least, within a few inches of it. There is a little gold amongst
the wash-drift in Tucker's claim, and probably there will be pockets here and there where good
prospects of gold and tin can be obtained, which might pay individual miners to work the ground,
but thereis not a sufficient extent of wash-drift or wateravailable to work the ground to ever pay a
large company to carry on tin-mining operations. The field is only suitable for working miners, who
may manage to make small wages by following up the narrowruns or leads.

Smith and Hunter's Claim.—This is known as theHigh-level Tin-mining Company. They have
constructed a small dam, and opened out a paddock at the side of McEadyin's Creek, in which three
menwere at work. It was known that we were to visit this claim in the afternoon, andeverything
was in readiness to show the claim to the best advantage. A tin-dishful of tin-ore mixed with a
little gold was standing as an exhibit of the richness of the ground. This dishful had no doubt been
obtained from the head of the tail-race after streaming down. The depth of wash, as far as ascer-
tained in this claim, varied from 3in. to 6ft., the latter depth only occurring in one shaft. The
prospects by tin dish are considerably better than in any other claim on the field; and it is possible
that there may be runs of wash-drift here which will contain sufficient gold along with the tin-ore
to pay for working. The ground is covered with heavy timber, and a considerable depth of mossy
peat, with only a very thin layer of wash-drift in many places ; and, moreover, there is not a large
supply of water available, so that extensive sluicing operations could not be carried on. This re-
quires the ground to be exceedingly rich to pay companies for working it.

Smith and Black's Tunnel.—This claimis situated on southern end of the Remarkables, about
1,300ft. above sea-level,and three milesfrom Port Pegasus. The lode crops out on the summit of
therange, taking a horse-shoe bend in this claim. The lode is not clearly defined, but merges in
and out of the surroundingrock. It is about fromBin. to lft. in breadth, and contains wolframand
oxide of tin, the latter being only finely distributed. An adit has been constructed for 280ft. at
about 55ft. below the cap of the lode, but this adit is constructed so as to run almost with the
direction of the lode instead of cutting it at right angles, owing to the bend in the lode, which
was not observed by those laying out the direction of the adit, although it can be clearly traced on
the surface. The lode is not payable for working on the surface, and the means taken to prospect
it in this claim are not comhiendable. Whatever money has been expended may be considered
thrown away.

Henderson s Claim. —This is a claim on the- lode that follows along the ridge of the Eemark-
ables. An adit has been constructed at about 190ft. under the level of the cap for a distance of
250ft., but no lode of a payable character has been struck. There is a considerable stream of water
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in this adit-level, and at the end, where the workings stopped, a stream of falling water can be
heard a short distance further ahead. This indicates that the end of the adit is either near some
lode or cross-course, and the adit should be constructed a few feet further ahead to test this.

Nelson's Claim.—This claim is on the lode cropping out on the summit of the Eemarkables, on
the northern end of Henderson's claim. There has been no work done with the exception of sink-
ing a few feet on the cap, where the lode is about 9in. in thickness. There is nothing to be seen on
the outcrops of the lode on the Eemarkables that would lead one to infer that a good payable tin-
lode will be found. At the same time, there is a much better chance of success attending a large
company in prospecting for a lode than by expending money to work the alluvial ground, inasmuch
that the bed-rock is too near the surface, and destitute of any covering of wash*drift in most of
the places.

Waddel's Claim.—This claim is on the eastern side of the Eemarkables, about 600ft. above
sea-level. There has been a considerable amount of work done, and faces opened out which show
in places 6ft. of wash-drift, but the prospects obtained by washing with the tin dish were not en-
couraging ; none of the dishes washed in my presence contained sufficient tin to pay for working.
There is a head-race constructed from Henderson and Waddel's Creeks, but the supply of water is
very limited. There would have to be plenty of wash-drift, and also tolerably rich, before it would
pay any company to carry on tin-mining operations.

Gilroy's Claim.—This was stated by my companions—Messrs.-McPhersonand Busha—to be
therichest claim on the field, and where from 3oz. to lOoz.oftin, along with a good prospect of gold,
could be washed out in a tin-dishful of stuff. There was only a few inches of wash-drift on top of
the bed-rock ; but, although about twenty dishfuls were washed from different places, there was
no prospect obtained from any dish that would weigh more than 4dwt. of tin, or give more than a
colour of gold.

Prospectors' Claim.—This is the only claim on field where any working has been done that
was not prospected with the tin dish in my presence. The proprietors of this claim are construct-
ing a head-race either from McFadyin's or McArthur's Creeks, where a good supply of water can be
obtained; and where the race terminates there will be a head of about 30ft. The proprietors do
not, however, avail themselves of this head; in the meantime, they propose leading the water over
the face and ground-sluicing the stuff. There is very little wash-drift in many places, and, except
the ground is exceptionally rich, it can never pay any but working-miners to have anything to do
with it.

To summarise the prospects of thisfield, the discovery of tinin the alluvial drifts wherever there
is any wash, as well as a little gold, will be the means of affording employment to a few individual
miners ; but, as far as large deposits of tin being found in the alluvial drifts is concerned, the general
character of the country does not hold out great inducement for these being discovered. A little
tin is found almost anywhere,but it is widely distributed, and, in general, in narrow runs. Taking
the availablewateron the field, even where there is a good depth of wash-drift, it would never give
employment to a large population. Over a large areathe bare granite rocks are exposed on the
surface, and where they are covered with mossy peat the country is covered with timber and dense
vegetation. After getting up to an elevation of some 700ft. above sea-level there are large areas
covered with rata and akeake scrub, twisted about in every direction, so as to become almost
impenetrable. Indeed, it is surprising the amount of ground that has been marked off in claims,
seeing the difficulties of getting through the bush, where at first there were no tracks, and where
everything has to be carried on men'sbacks, wading in many places knee-deep in mud. On the
top of theEemarkables there is no timber or scrub, and walking about is comparatively easy, and
one can get a good view of the southern portion of the Island. At the time of my visit to the
field there were, in all, about twenty men at work.

EXPLORATIONS,SOUTH WESTLAND.
Ever since gold was first discovered on the West Coast it has been anticipated by many that

rich deposits of gold may be found in the southern portion of Westland, and now and again pro-
specting parties set out with equipments to pass the summer months amongst the mountains, in
the hopes of finding either auriferous lodes or deposits of auriferous wrash-drift. A little gold has
been found in places, but no large deposits have been found inland south of Okarito, although
some of the ocean-beaches south of this have contained the richest deposits of gold on any of the
ocean-beaches on the West Coast, especially the Five-mile Beach. The gold on this beach
apparently, at one time, came down the Waiho Eiver; gold has also been traced up thatriver,but
never any large deposits found. The country south of this ishigh and very broken, having immense
gorges, deep ravines, large rivers which in many instances arenot fordable, and precipitous moun-
tains, making the work of carrying on prospecting one of the most laborious in the colony, and,
moreover, requires men with strong constitutions to stand the hardships they have to endure.
The greatest explorer of the southern portion of Westland is Mr. Charles Douglass, who has been
prospecting all through the Southern Alps during the last twenty years, and has not so far been
able to find anything that would give immediate returns. During his recent exploration in the
Mount Cook district and Arnott's Bange he made a sketch-map of the district showing where he
found quartz reefs which he thinks are worthy of being prospected, but at the high elevation they
are at they would require to be extremely rich to pay for working. He has sent in copies of his
sketch-maps (hereto annexed) wjiich are veryinteresting, and Mr. Douglass, being an observant man,
has noted as he went along the change of country he passed through.

Mr. Douglass states that there are several belts of country which contain quartz reefs, and these
all run almost parallel to each other, in a north-east and south-west direction. One of these belts
extends from the Okarito Lagoons, crossing the Totara and AVaiho Bivers to the Copland Eange.
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This belt he characterizes as the parent of the Waiho and Cook's Eiver gold. To give his own
words with reference to thisbelt: " I hung about the hills for months trying to get a chance to
prospect it, but had to give it up. The season was an exceptionally bad one, and the snow never
came off the spur between Balfour andFox's Glaciers. Had I been able to find my way along the
shoulder of Mount Tasman, where the Torlesse and mica-schists join, I am almost certain I should
have found something good, as fine gold-quartz and quartz specimens arefound in the debris on the
Balfour Glacier. The reefs shown on the map and cross-sections are well defined, but I could see
no gold, or even iron-pyrites, in them. The rock-crystals so plentiful up the Balfour Glacier are
found high up Craig's Peak, in cracks and crevices of the rock. The crystals are generally very
small, but I found one about 2ft. long and 6in. in diameter. With the exception of one lode of iron
tolerablyrich, I found no trace whatever of any metal either in the creeks or spurs.

"The second belt commences at the Waikohai Bluff, and extends in a south-west direction,
crossing theParinga watershed. I found one small leader of golden quartz ; four galena reefs; dykes
containing antimony, with an appreciable show of gold ; some large reefs containing arsenical
pyrites, but no gold; some largelodes of iron; and a coal-seam sft. in thickness, in prospecting the
ParingaRiver and tributaries. The gold found was only in a small leader, and I could not trace it to
anything; in fact, the leaderis far away from the reefs, up the river, and appears to have no con-
nection with them. The galena, about which so much was talked years ago, is, as far as I know, a
delusion. Rumours were circulated that the galena lodes were 3ft., Gft., and even 12ft. thick. . . .
I know dozens of the so-called reefs—a thick belt of feldspathic quartz, with galenaforming, as it
were, a soft casing a few inches thick, but no trace of any other metalin the quartz.

" The third belt commences at Bruce Bay, extending parallel with theformer. This belt con-
tains the usual galena reefs, a magnetite lode on Mariner's Peak, and fine quartz reefs cropping out
close to the granite in the Black River. I also found a small specimen of native silver in the Blue
River, but could never find it in situ.

" The fourth belt commences at the ocean, a little southward of the mouth of the Paringa
River. This belt contains the copper-orefound on Thomas Range, and various outcrops of quartz
reefs on the spurs between Paringa and Blue Rivers. I followed thisbelt south, but as it enters
the gneiss on the island side of the Thomas Range it is barren. The schists commence up the
Okura, and the line ought to cross Mount Victor, but that mountain and the surrounding country is
so cut up with gorges and towering precipices that I could not explore it.

" The fifth belt commences a little to the northward of Arnott Point, and I believe to be the
same as the Shotover Belt. Where the Shotover rocks cross the divide they are separatedfrom the
Arawata schist, which is the same formation, by the chlorate schist of Mount Aspiring, and of
Castor and Pollux."

There is agreat deal to be learned yet about the southernportion of Westland. Very few have
ever been through this part of the colony ; and there is no one who has a greater knowledge of it
than Mr. Douglass. His information respecting it will therefore be of considerable interest to those
who are still looking forward to the discovery of mineral lodes and deposits of auriferous drifts
being found in this part of the colony.

McQUEEN'S PATENT PULVERISING AND AMALGAMATING MACHINE.
A very ingenious machine has been patented by Mr. McQueen, of Kincaid and McQueen, iron-

founders, Dunedin. My attention was directed to this machine at the recent Mining Conference
held at Dunedin, a sketch-plan of which is annexed hereto.

The machine is a circular cast-iron pan about 4ft. in diameter, with drags for grinding
somewhat similar to those used in the Wheeler pan, only this pan has a false bottom or storey,
whereby a double grinding-bottom and two sets of drags are used. Mr. McQueen states that it
requires two of these machines to each battery of five heads of stamps. The pulverised material,
on coming from the stamp-mortar, flows over copper-plated tables coated with quicksilver, and
thence passes into the hollow vertical shaft of this machine, and comes out into thebottom of the
pan on a level with the bottom set of drags, O 0, and after being pulverised by them it passes
under the upper drags, PP, the material flowing upwards through the holes in theplate S. The
false bottom, Q Q, is made of hard hematitewhite metal, andkept in position by the ledges R R.
Quicksilver wells are shownround the circumference at T T, and the silver wells, U 11, areplaced
radically in the bottom of the pan, the latter wells being overlapped by the false bottoms. The
openings, V V, above such well are to allow the pulverised material to come freely in contact with
the silver. The openings G G are for drawing off the quicksilver and amalgam. When the
machine is working, or stopped at any other time than when cleaning up, the openings G G are
effectually closed and locked.

One of thefeatures about this machine is that thequicksilver isnot submitted to a grinding action,
but the material merely forced down on the surface of the silver. There is no doubt that this is a
good grinding-machine, but it is questionable if it will save a larger percentage of gold than the
Wheeler, or Watson and Denny pans, or even the combinationpan. They are all constructed on a
similar principle, the detail parts of each being somewhat different. It has been pointed out by
chemists and metallurgists and many others that it is almost impossible to get a large percentage
of gold from the ore out of the pulverised material in a stamp-mortar. Some of the gold gets
hammered in the mortar, and_.w7hen in such a condition it will not amalgamate with quicksilver;
but if the materialbe again pulverisedby any grinding process the hammered particles of gold get
ground up, and thenbecome amalgamable. Therefore this description ofmachine which Mr. McQueen
has patented is a good machine for operating on the pulverised material after leaving the stamp-
mortar It is stated that it requires twoflasks of quicksilver when charging it for use.

13—C. 3.
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STEAM-PUMP FOB, HYDKAULIC PUEPOSES.
Attention has been directed in several of the newspapers to a steam-engine and pump con-

structed .by Messrs. Merryweather and Sons to be used for hydraulicking. The department com-
municated with the manufacturers, through the Agent-General, to get particulars as to the weight
and cost of this steam-pump, &c., and the quantity of water it will throw. The following information
has come to hand :—

The engine-boiler and pump is mounted on wheels, similar to a portable engine for working a
thrashing-machine ; the total weight is about 6 tons,but if a boilerwasrequired for burning firewood
it would have to be slightly larger than the one usually supplied, and in that case it would add a
littlemore to the weight. The engine-cylinders and two pumps are all in one casting, which is
bolted to the frame of the carriage. In applying the engine for hydraulicking a suction-hose is
attached to one side of thepump, whilst there are two outletsat each side to which are connected
delivery hose-pipes, 2-fin. in diameter. The four delivery hose-pipes may be used separately, with
nozzles on each forprojecting four streams of water on to a face of ground ; or two lines of hose may
be connected with abreeching-piece ; or thefour lines of hose maybe attached to the monitor, and a
jet of water through a nozzle 2-J-in. diametermaybe projected to a distance of upwards of 200ft.,
with a water-pressure of 1001b. per square inch on the pump. The whole of the plant can be
taken asunder if required for transit across arough country; so that no piece is heavier than about
1 ton.

The manufacturers state that their steam-pump is capable of throwing 1,400 gallons of
waterper minute—which is equal to nearly 3f sluice-heads—to a height of 200ft.; but while stating
this theyrecommend, instead of running one engine at a very high speed, to have twoengines work-
ing at half-speed. The price of one engine to deliver 1,400 gallons of waterper minute as described
is £1,300, and if two engines hadto be employed the cost wouldbe £2,600. The admission on thepart
of the manufacturers that one engine is not suitable for the work, notwithstanding the pamphlets
published by them to the contrary shows howcareful onehas to be in ordering any new machine
which purports to do a certain amount of work, and after getting it is found to fall short of what it
was represented to do. However, Messrs. Merryweather and Sons are candid enough to state that
the maximum limit of the quantity of water delivered by this pump is 1,400 gallons of water per
minute, but that they would not expect to run an engine at such a speed continuously. The
fittings and articles delivered with each engine are as follows :—

50ft. of suction-hose : twenty 40ft. lengths of delivery-hose, with metal swivel couplings; four
copperbranch-pipes and twelve gun-metal nozzles ; two collecting breechingsfor takingtwo lengths
of hose into one nozzle; six 20ft. lengths of delivery-hose for connecting breeching with branch-
pipes ; one monitor fitted on wheels with swivelling jet and hand-lever; oneset of spare fittings
for boiler.

The second size pumping-engine cost £1,020, and the maximumquantity of water that thiswill
deliver to a height of 200ft. is that which a 2in. jet will deliver, which would be about 23 sluice-
heads, but more than half this quantity could be calculated on working continuously.

PROGRESS OF METALLURGICAL SCIENCE.
The subject of the treatment of ores is attracting attention in all the mining centres in the

world, and none more so than in America, which is by far the largest gold- and silver-producing
country, and wherealarge quantity of refractory ores are found. Indeed, it is to this part of theworld
we must look to for modern appliances to make low-grade orespay for working. In the older coun-
tries, such as Germany, where there are extensive metallurgical works erected, the price of labour
is much less than in the colonies, and lower-grade ore can be made to pay; but on the Pacific
Slope the wagesof the workmen, both in the minesand about theseWorks, correspond with theprice
of labour in the Australian Colonies—if anything, it is a trifle higher—therefore any ore that can be
made to pay for working there, the same grade of ore should be made to pay for working here. The
American mining men are, as a rule, great inventors of labour-saving appliances, and it is only by
this means that many of the lodes can be worked. A very interesting paper was recently read by
Mr. Eichard Pearce, who has been for many years connected with the Boston and Colorado works,
at Denver, at a meeting of the American Institute of Mining Engineers, which contains a great
deal of information on the subject of the treatment of auriferousand argentiferous ores, and may
be useful to manyof the mailmen in this colony. The following is an extract:—

" Some few of the gentlemen present will remember the crude condition of metallurgical
practice as it was conducted in Colorado only twenty-five years ago. My ownpersonal experience
coversa period of eighteen years, and during this comparatively short time I have seen the most
astonishing changes in the conduct of metallurgical works. In all probability the marked progress
which this country has exhibitedcould hardly be reached anywhere else, and this result has been
achieved mainly by the activity and enterprise so characteristic of the menof the West.

"The first little successful attempt at smelting, made at Black Hawk, in 1867, by ex-Senator
N. P. Hill, represented by the Boston and Colorado Smelting Company, proved a great boon to the
miners, who were almost overpowered with the difficulties of ore-reduction. His works were
erected at a time when mining was threatened with collapse, and they afforded a ready market for
ores which failed to yield their gold by the old-fashioned stamp-mill process. The whole operation
of smelting as conducted at that time was a very simple one, and in these days would be regarded
as a process involving very little metallurgical skill, rewarded by what would appear to be very
large profits. But when weconsider the difficulties which eventhe most experienced metallurgist
had. to contend with—such as Ihe scarcity and inferior quality of building andrefractory materials,
the high price of labour and fuel, and the heavy freight-charges which the product had to bear
in its transportation to Swansea, Wales—we are not surprised that the rates for treatment w-hich
prevailed were so high.
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" The system adopted by the Boston and Colorado Smelting Company at that time, and so
successfully conducted by Professor Beeger, the father of smelting in the West, consisted in the
concentration of the gold, silver, and copper into a rich matte by two operations—viz., roasting,
and smelting in reverberatory furnaces. The degree of concentration was about Bor 10 tons
into 1. The further treatment of the matte for the extraction of the silver and gold was given
in Swansea, Wales.

" These facts are not merely points of technical reminiscence; they could scarcely be over-
looked by any historian of Colorado, for the stimulating effects of this little establishment at
Black Hawk had a marked influence on the subsequent development and importance of this great
State.

" It will be necessary in the course of this address to refer again in a general way to this
process as it is now conducted at the works at Argo, which were established in 1878.

" For aperiod of ten years, from 1870 to 1880, other metallurgical systems were represented
in Colorado, in the shape of amalgamation-works or mills of a different type from the gold-mills
of Gilpin County. These were established in the silver districts of Georgetown and Caribou, and
one or two other localities, and were, on the whole, fairly successful. At the present time, how-
ever, owing to the low cost of smelting, there is not a single silver-amalgamation mill in successful
operation in this State.

" The treatment of gold- and silver-ores by smelting with lead was practised to some extent in
the early days of mining in Colorado ; but, owing to the scarcity of the lattermetal, lead-smelting
can hardly be said to have been successful. When visiting Georgetown in 1871 the Brown Mining
and Smelting Company, one of the old pioneer mining companies of Clear Creek County, had been
obliged to import from Chicago, in theform of pig-lead, and at a cost for freight alone of $130per
ton, the lead required for the reduction of silver-ores; and in the summer of 1874 the old Swansea
Works, near Denver, used granulated lead for the reduction of silver-ores in reverberatory furnaces
of very small capacity. Various attempts were made in different parts of the State to smelt ores
by the lead system, but I think I am correct in saying that scarcely one of these establishments
was conducted with any financial success.

" The year 1877 was marked by the great discoveries in Leadville ; and in the following year
lead-smelting began in earnest. At the outset everything was necessarily very crude, and the first
attempts at smelting were conducted without much regard to scientific principles. The rich
carbonateof lead, however, proved to be easy of reduction, and sufficient local skill was found to
conduct the business with profit. As a result of keen competition, improved methods were soon
adopted. Under the skilful guidance of such men as Grant, Eilers, Pohr, Uleyer, Haher, and
others the business soon settled down to a practice based on sound principles; and to-day we have
monumentsof the skill and enterprise of these gentlemen in Denver, Pueblo, and Leadville which,
I think, will compare favourably with any other lead-smelting establishments in the world.

" The superior skill which has been brought to bear on. smelting is the result of a more
intelligent comprehension of the scientific principles involved; and a great deal of valuable
knowledge has been gained from the experience of a few years of practical work. Changes have
been made in the form and size of the furnaces; the proper composition of the slag has been
determined, and a great many devices and improvements have been adopted to keep pace with the
vigorous competition which has existed in Colorado since the era when lead-smelting began. To
this, mainly, we may ascribe the superior advantages which Colorado offers as a market for ores.
These advantagesare felt in a great many districts outside of the State, for a large proportion of
the ore smelted comes into the Colorado market from other States and territories.

" The following table, prepared from data collected by a friend, will show the commercial
advantages which the miner has experienced by the progressive development of the smelting
industry. For the sake of comparison, ores have been selected which have no special value as
fluxes or as aids to smelting, and I will consider them merely in relation to their intrinsic value,
and endeavour to show the returns which the miner gets now as compared with the figures of
eighteen years ago—in other words, the net percentage value of an ore to the miner to-day is
compared with the value for successive periods from 1871. The value of the silver has been
figured from $1-29 per ounce in 1871 down to 93 cents in 1889 ; and for the years prior to the
resumption of specie-payment, the premium on gold is taken into consideration. The slight falling
off in 1874 and 1875 was due to the depression following the financial panic in the fall of 1873.
For a time silver-ores wererather a drug on the market, and prices consequently fell off.
Table showing the Percentage of the Total Value of Ores paid to Miners each Year during a

Period of Eighteen Tears.
Black Hawk. Aego.

fear. Contents in Sil
per Ton.

lver Percentage
paid to Miner.

.871

.872
.873
.874
.875
.876
.877
.878

Oz.
100
100
100
100
100
100
100 «
100

65
65
65-5
53-6
60
67-2
64-3
65

i

Year. Contents in Sil
per Ton.

Ivor Percentage
paidto Miner.

1879
1680
1881
1882
1883
1884
1885
1886
1887
1888
1889

Oz.
100
100
100
100
100
100
100
100
100
100
100

70
74
74
76
76-5
81
77 .
80
80
82
84
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" The difference between the maximumand minimum is 30-4 per cent. Havingavoidedmaking
any figures to show the changes in value of gold-ores from year to year,but without going into
details. -..To make a Gilpin County gold-ore which would net the miner 53 per cent, of its value
in 1870 would now yield him 80 per cent., a difference of 27 per cent.; and on a somewhat
lower grade of ore the difference is 33 per cent.

"For what are commonly called tailings (or concentrated pyrites from the stamp-mills) the
net percentage value to the mines in 1874 was 24 per cent. ; at the present time it would
amount to 76 per cent., a difference in favour of the miner of 52 per cent.

"A pyritous ore from the Eobinson Mine in 1882, assaying 50oz. of silver per ton, would
net the miner at Argo 55-4 per cent, of its value ; at the present time the same ore would
net 78 per cent, of its value. The increase in value of these particular ores is mainly due to
their value as fluxes, containing, as they do, a large percentage of iron and very little silica.

" The difference in the value of Leadville ores, extending over a period of ten years, is even
moremarked than the changes here shown in regard to silver-ores in the older mining districts.
The changes in Leadville have been largely effected by the demand for lead and certain basic
material necessary for successful smelting. The different ores commanded varying prices, depend-
ing on their composition; and the fortunate mine-owner who possesses an ore which fits all the
requirements of the smelter receives a premium, while his unlucky neighbour wThose ores are of
a different character suffers heavy discounts.

"In 1875 silver was worth about fl-40 per ounce in currency. Its present value is some-
thing over 92 cents., or 34-28 per cent, less than in 1875. Taking the output of the Colorado
mines alone for 1888 in round numbers at 18,000,0000z., this reduction in price amounts to the
sum of $8,600,000, which is considerably beyond the total value of the gold and silver product of
the State before the development of the Leadville mines.

" It willbe seen from these figures that if it were not for the great efforts which have been
made from time to time to cheapen the cost of smelting, silver-mining here would have received its
death-blow long ere this. The decline in silver has brought the net value of the ore to the miner
down to almost the same as it was thirteen, years ago, but the cost of mining has been largely
reduced by improved facilities for transportation, by cheaper labour, and by cheaper materials,
enabling him to sell at a profit ores that formerlywere worthless. These same elements have, of
course, helped the smelter to a still greater degree, and there is yet room for further improvement.

" The quantity of ore smelted by the smelting-works in Colorado for the year 1888 was:
Total ore smelted, 596,594 tons (this includes 72,147 tons from other States and territories, leaving
a total tonnage of ores produced in Colorado of 524,447, or 88 per cent.). In the year 1877 the total
smelting capacity of Colorado probably did not exceed 20,000 tons, or about 15J-per cent, of the
amount treated last year.

"The present capacity of lead blast-furnaces of modern construction is from 60 to 65
tons of material per day, exclusive of fuel. This represents, on an average, from 40 to 50 tons
of ore per day. As you will all have opportunities of seeing the operation of smelting in blast-
furnaces, and judging for yourselves of the magnitude and importance of this branch, attentionneed
not be drawn, at this time, to the nature of the improvement referred to, howeverbriefly, to make
a comparison of the conditions in the two systems of smelting—namely, in a blast-furnace and in a
reverberatory furnace. Although the latter is not adapted to the treatment of lead-ores, yet it
wouldappear to have some merits when used for smelting ores containingcopper in lieu of lead, as
a base for collecting the precious metals. For convenience, I have tabulated thepeculiar conditions
of the two systems :—

' The old-fashioned reverberatory furnace in use ten years ago, with a capacity of 10 tonsper
day, and aratio of fuel of ore of 1 to IJ, would stand no chance whatever in competition with the
present style of blast-furnace. But certain changes in the construction of the reverberatory within
the last two years have increased the capacity to about 25 to 27 tonsper day, with aratio of fuel to
ore of Ito 3. This, perhaps, is the highest record reached by reverberatory smelting, except some
work said to have been accomplished in Montana by introducing red-hot ore into the furnace direct
from the roasting-cylinders.

" The system adopted by the Boston and Colorado Smelting Company has certain features,
which are, perhaps, somewhat novel. Although copper is used in lieu of lead as a meansof collect-
ing the silver and gold contained in the ores, it can hardly be said to represent copper-smelting, for
this metal plays only a small part as regards the value of the output. Although the general
principles of the process would entitle it to be "called the ' Swansea system,' the changes and
improvements which have from time to time been introduced show some features distinctly
American,
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Blast-furnace System. Reverberatory System.

Ltmosphere ...
uel
)egree of concentration

Beducing
Coke, charcoal
Low, 6 or 7 in 1

Oxidizing.
Coal, wood.
High, 20 in 1 before separation

of silver.
'er cent, of base metal required
to collect the precious metals...

jime as flux ...
ialcining pyritiferous ores

15 per cent, of lead
Necessary
Should be complete

3 per cent, of copper.
"Unnecessary.
Not necessarily complete.
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" The oldworks of the Boston and Colorado Smelting Company, at Black Hawk, which were
so well described by Dr. Eggleston in 1875, have disappeared, and the method in use at Argo
to-day has been so far changed as to be scarcely recognisable as the old Boston and Colorado
process, except so far as the general principles involved. Nothing has been published relating to
these works since Dr. Eggleston's papers appeared. The present capacity of the plant is 200 tons
of ore per day. These include a greatvarietyof copper-,silver-, and gold-ores from Colorado, as well
as from other Western States and territories. About 12-} per cent, of the ores treated come from
districts outside of the States. These include Montana, Utah, Nevada, California, Arizona, New
Mexico, and Old Mexico. In composition the ores differ very widely, made up as they are of an
infinite variety of minerals. A few typical examples are silver-and-gold-bearingpyritous ores from
different districts of Colorado; barytic silver-ores from Aspen; silicious silver-and-gold ores from
Colorado; pyritous and arsenical concentrates from Colorado and Nevada; arsenical copper-ores
from Utah; copper-mattes from Montana, and from the lead-smelting establishments of Colorado.
The general average contents of the ore as smelted from day to day are: Silver 40oz. to 60oz.
and gold ioz. to loz. per ton, and 2to 3 per cent, of copper. About 90 per cent, of the ore treated
contains no copper, the other 10per cent, furnishing the copper to make up the general average to
about 2to 3 per cent. Fiftyper cent., or 100 tons, of the ore has to be roasted per day. This
operationis conducted partly in furnaces and partly in kilns, and in neither is it carried on to a
finish, as sulphur is always allowedto remain to the extent of from sto 7 per cent. The remaining
100 tons are smeltedwithout any preliminary roasting.

"It is not necessary to describethe changes which occur in roasting. All this has been done
by other members of the institute, and I refer particularly to the excellent little work on copper-
smelting by A. M. Howe. However, notice very briefly a point connected with the elimination of
arsenic in this stage of the process. Having found by experience that it is not an easy matter to
get rid of arsenic from an ordinary arsenical copper-ore by roasting, and in order to test efficiency
of coal added in the latter stage of roasting for the elimination of arsenic, as recommended in
certain works on copper-smelting, the following experiments have been made:—Experiment
No. 1, on an ore consisting of chalcopyrite, bornite, and enargite, and containing 3-26 per cent, of
arsenic, gave, on roasting to a "dead-roast," a product which contained 2-5 per cent, of arsenic;
loss, 23-31 per cent. Experiment No. 2: On the same ore. Sample roasted dead and, whilst still
hot, mixed with 10 per cent, of fine coal. Boasting continued until coal was consumed. The
roasted ore wasfound to contain 2-19 per cent, of arsenic ; loss, 32-82 per cent. Experiment No. 3 :
The same ore mixed with 10per cent, of fine coal, and the whole well roasted. Product contained
2-36 per cent of arsenic; loss, 27-60 per cent. Experiment No. 4 : Sample of ore was well roasted
and then mixed with 30 per cent, of coal. It was then submitted to a strong heat in a covered
vessel to exclude air, and finallyit was roasted with the admission of air until the coal was con-
sumed. The roasted ore was found to contain 2-36 per cent, of arsenic ; loss, 2760 per cent. The
mean of these results shows a difference in favour of coal of only 6-02 per cent.

" All the aboveexperiments weremade in a muffle offinely-pulverisedore, and theconditionswere
as perfect as it is possible to obtain. The sample, taken from the same ore, which had beenroasted
for twenty-four hours in a large calciner gave 1.59 per cent, of arsenic ; loss, 51-22 per cent. This
result is no more than might be expected, for, as has beenclearly pointed outbefore, the conditions
which aremost perfect for oxidationare not the best in practice for the elimination of arsenic from
copper-ores. The fact is explained fully by H. M. Howe and others. The result of my experi-
ments, as given above, would indicate that the reducing action of coal or any other carbonaceous
matter on arseniate of copper is not so active as is generally supposed. Indeed, it is a question
whether there is any action of importance, or whether reduction can take place except at the
meltingpoint of arseniate of copper which is beyond the temperature necessary for roasting. It is,
of course, possible that arseniate of copper is reduced to arsenide of copper at a roasting tempera-
ture in contact with coal without producing any sensible loss of arsenic.

"Returning to the description of the process at Argo. The roasted ore is mixed with others,
principally siliceous, and the mixture is so arranged that when smelted it shall yield a slag con-
taining as near as possible 40 per cent, of silica and a first matte (ore metal) which assays 40 per
cent, of copper, 400oz. of silver, and 6oz. of gold per ton. The capacity of each furnace is about
25 tons of ore per day, the total burden being 27 tons, on account of rich slags which are added
from other operations.

The degreeof concentration in this smelting is about 13 to 1. The composition of the slags,
so far as the bases are concerned, is subject to many changes. The silica ranges from about 38
to 42 per cent., and no lime or flux is used other than what may be obtained in the ores. The
following are examplesof typical slags: —

I. II. III. IV. V. VI. VII.

Silica
Protoxide of iron
Aluminia
Oxide of manganese
Oxide of zinc ...
Lime
Magnesia
Copper
Lead

40-96
28-30

2-96
7-16
9-10
7-08
0-76
0-39
0-42

39-80
29-40

4-35
5-53

11-03
7-60
0-94
0-62-
0-24

41-62
28-26

4-84
5-03
7-87
5-59
0-58

Trace
3-31 .

37-42
33-80

3-63
3-72

11-47
5-01

Trace
0-42
3-78

39-42
31-41

36-52
30-68

1-29
4-46

20-08- 3-57

41-73
33-08*

4-53
13-46
5-52

3-96
9-72
6-02
1-34

0-40

"Includini aluminia,
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■' 111 and IV are slags from smelting ores containing lead. VI. Slag produced from ores con-

taining much zinc. The ratio of the oxygen in the base to that in the silica is 1 to 1-5, and the slag
would beglassed as a sesqui-silicate. Since these slags all show distinct magnetic properties, we
may assume that aportion of the iron exists in the form, of magnetic oxide. The oxidizing con-
ditions of the laboratoryof the furnace will account for this peculiarity in the slags, as at the end
of the operation the reducing action of the sulphur and sulphurous acid ceases, to a certain degree,
to be active. The slags were all produced somefive years ago, but theyrepresent nearly the com-
position of the slags made at this time, except that the latter contain barium as an additional base
since Aspen ores have come into market.

" The matte which is produced in this first operation of smelting consists mainly of copper,
iron, and sulphur ; but when, as is sometimes the case, lead is present in the ore, a portion of this
metal replaces the iron in the matte. This frequently occurred in former years, before care was
taken in the assortment of the ores. An example of this copper-lead matte is given in the follow-
ing analysis :—

"Theratios between the quantities of lead, silver,and gold in the two portions areapproximately
as follows :—

" One great objection to the existence of lead in large quantities in such matte is that a
compound of lead, copper, iron, and sulphur is formed, still richer in lead than the original matte,
which, from its extreme fusibility, finds its way into the heart of the furnace. It is often found in
lustrous crystalline plates, having somewhat the structure of spiegeleisen, and corresponding in
composition very closely to the following formula : 5 (Cu2 S) + 4 (PbS) + Fe2S3.

" An analysis of this substance gave :— Per cent.
Copper ... ... ... ... ... ... 32-60
Lead ... ... ... ... ... ... 40-52
Iron ... ... ... ... ... ... 5-02
Silver ... ... ... ... ... ... 2-56
Sulphur ... ... ... ... ... ... 19-97

Total ... ... ... ... ... 100-40
" It may be stated here that this first matte always contains a certain amount of lead, but the

quantity rarely exceeds 10 per sent. Passing on to the next stage in the process, which includes
the roasting and concentration of the ore metal or first matte to ' white metal ' containing 60
per cent, of copper. The charge in this operation of smelting consists of a mixture of two-thirds of
roasted metal and one-third raw metal, together with rich silicious silver-ore in quantities sufficient
to prevent corrosion of the furnace by the iron present in the matte.

" This is merely given to show to what extent lead may enter into the compositionof the matte
without seriously interfering with the subsequent treatment. It may be of interest to note the
results of some assays from two samples of matte from one large tap, representing about 7 tons.
When broken, the mass showeda sectionof about 12in., the upper part of which variedconsiderably
from the lower. The upper portion was of a very close texture, and the lower crystalline and
vesicular.

First Matte
(Ore Metal).

Probable Composition
of First Matte.

Uopper
Lead...
Iron ...
Zinc... ... ... ■ ...
Silver
Gold...
Sulphur
[nsoluble residue and traces of other metals

Per Cent.
32-03
26-60

9-50
4-29
1-92
0-05

21-70
3-58

Per Cent.
Cu2S 39-85
PbS 30-47
Fea Ss 17-51
ZnS 6-36
Ag2 S 2-18
Au 0-05

I 3-58

99-67 100-000

Copper. Lead.
I
Silver. Gold.

'he upper portion contained
'he lower portion contained

Per Cent. Per Gent. Per Ton. Per Oz.
... 38-6 18-9 543 8-4... 31 37-1 760 18

Lead. Silver. Gold.

Upper portion
Lower portion

1
2

1
1-4

1
2
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" The concentration-furnace in which this operation is performed stands some 3ft. above the
level of the ore-furnace, in order that the rich slag from the former may, when skimmed, flow
directly isto the ore-furnace, where it is cleaned and reduced to the condition of ordinary ore-
furnace slag. This effects a very great saving in the re-smelting of these rich slags. The white
metalfrom this concentration-smelting contains, on an average, from 700oz;. to 800oz. of silver and
lOoz. of gold per ton, and 60 per cent, of copper. Each ton of this matte represents from 20 to 21
tons of ore. This white metal is nowready for the extraction of the silver, which comprises the
following operations: Eough roasting, tine grinding, fine roasting for sulphate of silver, leaching
and the precipitation'of the silver,refining and melting of' the cement silver. The metal, crushed
so as to pass through a screen of six meshes to the linear inch, is roasted for twenty-four hours.
The bulk of the sulphur is drivenoff in this operation,and oxides of copper are formed, the mass still
containing sufficient sulphur for the subsequent roasting for sulphate of silver. After cooling, the
roasted material is ground fine in a Chilian mill, and passed through a sixty-mesh screen. It is
then ready for the fine roasting and conversion of the silver into a sulphate.

Boasting for Sulphate of Silver.—This operation, based on the principles first pointed out and
carried into practice by the eminent Ziervogel, is perhaps one of the most interesting and most
beautiful of all the metallurgical processes ever discovered. The chemical changes involved in the
operation, so far as they areunderstood, have been described again and again, and I will only briefly
refer hereto theprincipal stages in theroasting process. It must be understood that the process
is a delicateone, andrequires to be watched with great care in order to arrive at good results. The
whole operation extends over a period of about five hours from the time the charge is placed in the
furnace until its withdrawal. The first stage is conducted at a low temperature, and lasts about
one hour and a half. A finely-ground material begins to glowfrom the oxidation of any copper
desulphide and copper dioxide that may be present. Second stage : Slightly increased temperature
for one hour and a half, material increases in volume, and assumes a porous spongy appearance
from the formation of cupric sulphate. Third stage : Temperaturefurther increased for one hour,
or until sample, treatedwith water, shows the silver to be what is termed ' out,' which means that
it has been changed into a sulphate. The presence at this stage of a quantity of dioxide would,
during the operation of leaching with water, reduce the sulphate of silver to metallic silver, the
latter showing itself in beautiful spangles. Fourth stage : Charge is vigorously stirred and turned
over to present fresh surfaces for oxidation, the temperature being kept as in the third stage.
This stage is purely for thepurpose of completely oxidizing any cuprous oxide, so that no reducing
action shall occur when the material is leached.

" The presence of foreign elements in the matte very materially influences the results in this
operation. Arsenic, antimony, and bismuth form insoluble compounds with silver. Bismuth is
found to be mostly injurious, and gives more trouble than all the other metals together. An
insoluble sulphate of bismuth and silver is probably formed, which increases the richness of the
residues in silver. In the absence of large quantities of these metals, or with what might be
considered fair average matte, the residues will contain, after leaching, about 40oz. of silver per
ton; but, as these.residuesare subjected to a further treatment, the question of a few ounces of
silver more or less makes very little difference in the final result, as will be explained.

"The leaching of the roasted matte is effected in tubs, and nothing but hot water is required.
The solution is charged with sulphate of silver, and is allowed to flow overcopper plates for the
precipitation of the silver. This process of precipitation requires little attention. The solution
enters tank No. 1, charged with silver, and leaves tank No. 2, charged with copper, and containing
no trace of silver. This copper solution, in its turn, flows over old scrap-iron for the precipitation
of the copper.

" In the precipitation of the silver a certain amount of copper is found mixed with the silver in
the form of cuprous oxide and of small scales and scraps of metallic copper, and a process of re-
fining is necessary previous to melting. This copper is removed by prolonged boiling with water
containing a small quantity of sulphuric acid, into which air is injected by means of a small jet of
steam. Sulphate of copper is formed, which is carefully washed out of the silver. The silver is
then dried and melted into bars of an average firmness of 999.

"Theresidues, after the extraction of silver, contain about 40oz. of silver and lOoz. of gold per
ton, and 55 per cent, of copper in the form of cupric oxide. They also contain associated metals,
such as lead andbismuth as sulphates, and iron as ferric oxide.

" Treatment of the Besidues.—The residues are mixed with the necessary quantity of pyritous
ores containing gold or low-grade silver-bearing pyrites, rich in sulphur, and with silicious gold-
ores, and are smelted directfor matte of 65 per cent, copper. This matte contains about lOoz. to
15oz. of gold per ton, and 80oz. of silver. The slag from this operation is thrown away. It contains
about the sameproportion of iron and silica as the ore-slag.

" Treatment of Mattefor rich Copper-gold Alloy.—This process involves two operations, which
may be described under the following heads : A combined roasting and smelting, and arefining of
crude alloy. The aim of thisprocess is to concentrate the gold contained in the matte into a rich
gold-silver-copper alloy, containing also the bulk of the impurities existing in the matte. This
process resembles the old Swansea process for making ' best selected copper,' a description of which
will be found in any of the standard works on copper-smelting. As practised at Argo, it is as
follows:—

" Twelve tons of matte, or residue metal, are placed in slabs on the hearth of a large rever-
beratory furnace. The openings of the furnace are closed, except two largeports, which aresituated
near the bridge, and areused for the supply of air for oxidation. The heat is gradually increased
for a period of about seven hours, or until the whole mass assumes a semi-pasty condition. The
ports are then closed, and the heat is still further increased until a point is reached when the whole
charge is in a perfectly molten condition. In the last stage of the melting a reaction takes place
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between the oxide and the sulphide, and a certain amount of metallic copper is liberated, this
metallic copper containing nearly all the gold, together with any foreign metals present in the
matte, sush as lead, arsenic, antimony, bismuth, &c. The charge is tapped into sand moulds, in the
first few of which, nearest the taphole, therewill be found, after cooling, under the enriched matte,
plates of the above-mentionedimpure copper, commonly known as metallic bottoms. The propor-
tion of these bottoms to the whole tap of matte, called pimple-metal, is about 1 to 15. The
following analysis will give some idea of the composition of this crude alloy : Copper, 60-04 per
cent.; lead, 33-61; arsenic, 0-44; bismuth, 0-40; iron, Q-08; zinc, 0-15; gold, 0-54; silver, 1-35;
sulphur, 1-68 : total, 98-29 per cent.

" It must be understood that this analysis shows the composition of one specimen of such alloy
only. The composition varies, of course, with the nature and quality of the impurities present in
the residue metal. These impurities, without a doubt, increase the solvent action of the copper on
the gold. In other words, a copper-matte containing little or none of the impurities mentionedwill
not yield its gold so readily to the copper. The whole operationof roasting and smelting occupies
about twelve hours. The crude bottoms contain lOOoz. to 200oz. of gold to the ton, and about
300oz. of silver. The compound thatbismuth forms with gold, when present in this crude alloy,
has been referred to in the paper on ' Certain interesting crystalline alloys." The matte pimple-
metal, if the operation has been properly done, contains (not to exceed) 0-2oz. of gold per ton
(assays frequently show less than 0-1 of gold), 90oz. of silver, and 77 per cent, of copper. The
roasted slag from this operation is smelted in the ore-furnaces.

" Treatment of the Crude Alloy.—The treatment of this alloy, and the separation of gold from
copper is a part of. the process which, for certain business considerations, I am not at liberty
to describe.

Treatment of the Pimple-metal of finished Matte.—The finished matte, containing 77 per cent.
of copper and 90oz. of silver per ton, is crushed, roasted, ground fine, and again roasted, to form
sulphate of silver; in fact, it is treated precisely in the same manner as the rich silver-matte
described in the Ziervogel process : the only difference is, that the treatment is conducted in
a separate set of furnaces, as the mattecontains no gold. Theresidue, after leaching, consists almost
wholly of oxide of copper, with an amount of silver not exceeding lOoz. per ton. The oxide of
copper is dried, packed in barrels, and sold to the manufacturers of sulphate of copper, or reduced
to black copper by melting with fine slack coal in a reverberatory furnace. This copper is refined
in Massachussets and disposed of in the Eastern market in the form of ingot copper.

" At this point let me refer for a moment to some important improvements which have been
recently introduced in Montana in the treatment of copper-ores. The old, slow, and costly method
of roasting in calciners is being replaced with great success by very capacious revolving cylinders.
In a country wherefuel and labour are dear a change of this nature is an immense advantagewhen
large quantities of ore have to be roasted before smelting. Transferring the hot ore direct to the
furnace, instead of allowing it to cool before charging, is also a very important gain, as it greatly
increases the capacity of the furnace.

" While Colorado may be said to lead in its successful development of the lead industry,
Montana has come to the front and has made a great advance in the treatment of copper-ores.
One can form some idea of the magnitude of the copper-smelting enterprises in the neighbourhood
of Butte when I state that the works of the Anaconda Company alone are sufficient to smelt 500
tons of oreper day, yielding about 100 tons of copper in the form of matte. And this would have
been largely increased had it not been for the disastrous fire which, last March, destroyed some
extensive additions. The Anaconda Works, whichwere first built somefour years ago,weremoulded
after the Welsh pattern, with all the old-fashioned methods peculiar to the system which has
been so long in vogue in South Wales. It was soon discovered that, with expensive labour and
high-price fuel, some radical change must be made. The works were consequently entirely re-
modelled, in a stylewhich, from their magnitude and the ingenuity shown in handling the materials,
may be consideredpurely American. Montana may also be credited with the only application of
the French system for bessemerizing copper mattes in America, and from the long period it has
been in use it is presumed that success has been assured.

" THE MACARTHUE-FOEEEST PEOCESS FOE THE TREATMENT OF REFRACTORY GOLD-ORES.
In the Engineering and Mining Journal of New York, the following description of the

Macarthur-Forrest process is given :—
" This process depends upon the great chemical affinity of cyanogen for gold and silver, and

the ease with which these metals form soluble double cyanides with the alkali metals. Of the
common metals, gold has the greatest affinity for cyanogen, and their relative affinities are as
follows: First, gold; second, silver ; third, copper ; fourth, zinc; lead, iron, arsenic, antimony,
&c, very small.

" In this paper it is not proposed to discuss the chemical forms in which gold exists in these
so-called gold-ores; suffice it to say that so great is the affinity of gold for cyanogen that any one
has yet failed to meet with any ore which did not, on shaking up with even dilute solutions of
cyanides, yield up its contents of gold almost entirely to the cyanide solution and become dissolved
as the double cyanide of gold and the alkali used.

" The cyanides of thealkali and earthy metalsare, practically speaking, theonly soluble cyanides,
the cheapest and most common being the cyanides of potassium and sodium. The relative solvent
action of these various cyanides on gold and silver compounds existing in ores has been most
carefully and thoroughly investigated by Mr. J. S. Macarthur and Dr. Forrest, who have had a staff
of research-chemists at work on the subject for jiearly three years. It has been found that the
cyanides of potassium and sodium are as active in their solvent action as any of the other valuable
cyanides.
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" When ores containing gold, silver, copper, zinc, &c, are treated with solutions of cyanide of
potassium or sodium they are dissolved more or less, forming soluble double cyanides. The solvent
actionon the base metal can be reduced to a minimum by reducing the strength of the solutions,
the readily soluble gold and silver being easily dissolved out with only traces of copper, zinc, &c.
The action of these weak cyanide solutions on the metals, iron, lead, arsenic, antimony, &c, is
practicably nil, and the solvent action on copper or zinc much depends upon the state of chemical
combination in which they exist. Thus, the hydrated oxides and carbonates of copper are more
soluble than the sulphides, and the oxide of zinc moresoluble than the sulphide of zinc ; again, the
white sulphide of iron is more soluble than the yellow sulphide. The best strengths of solutions to
use in leaching out the gold from these so-called refractory ores depends entirely upon the
nature of the ore, and it is impossible to set any hard-and-fast line. The strength of solutions
generally used varies from to 1 per cent, of cyanide of potassium. The correct strength to use in
treating any class or lot of ore may bereadily determined by treating a weighed quantity of the ore
with varying strengths of cyanide solutions for various periods of time in the laboratory, and
analysing the ore after treatmentwith the cyanide liquor, and the liquor itself, as to the amount of
gold which they contain and the unconsumed cyanide in the liquor, these results being compared
with the original contents of gold and silver in the ores, and theoriginal strength in cyanogen of the
solution used. (A neat and rapid method of determining the gold in the cyanide liquors is to draw
off a known value and evaporate it to dryness over a beaker of water in a capsule shaped out of a
piece of silver-free lead-foil. The lead-foil capsule is then wrapped up in a ball and cupelled in
the usual way. The liquor should be as free as possible from base metals. When theseare present
the liquor may be boiled to dryness with litharge, and the solid residue fused in the usual way for
its contents of gold and silver.)

" The approximate strength of the solution to use is thus determined, the point aimed at being
to reduce the quantity of cyanide actually consumed to a minimum with, at the same time, the
highest possible percentage of extraction of the gold and silver.

" The process on a large scale is carried out as follows : The ore (without any previous roasting
if sulphur should be present), ground to fortymesh, are placed in pans or woodenvats provided with
a stirrer, and to every 1 ton of the ore there is added about 100 gallons of water, containing one-
quarter, one-half, or three-quarters of 1 per cent, of cyanide of potassium or sodium, or other
percentage which experiment in the laboratory shows to be thebest approximate strength to use.
The whole is then stirred for four to eight hours, the length of time depending upon the nature of
the ore. Some ores give better results by grinding in the pan, others require merely agitation with
the liquor. The liquor is run off, carrying with it, on an average, 85 per cent, of the gold contents of
the ore and 80 per cent, of the silver. It is filtered, and the gold and silver in it are precipitatedby
passing slowly through zinc turnings, when complete precipitation of the gold and silver takes place.
They attach themselves as a loose powder to the zinc, and areeasily removed by shaking or stirring,
the gold and silver precipitate or sludge falling to the bottom of the vessel, and is removed, dried,
and melted in the usual way. The filtration of the liquor is accelerated by using a vacuum, and
there is no practical difficulty about this part of the process, except in the case of ores containing
a large percentage of clayeymatters. Concentrates work admirably, setting and filtering with the
greatest facility.

" The action of the cyanide of potassium or sodium upon the metallic zinc is very trifling, exact
experiments, with accurately-weighed quantities of zinc, subjected to the action of hundreds of
gallons of liquor, having proved this, and the complete precipitation of the gold, &c, having also
been carefully investigated. The precipitation by zinc is superior to electrical and other methods,
and hence is adoptedon the large scale. The amount of free cyanide existing in the liquors after
passing through the zinc is then determined by means of a standard solution of nitrate of silver,
and the liquor is again made up to its original strength and again used.

" The actual consumption of cyanide on the large scale per ton of orenecessarily varies, run-
ning from 1-J-lb. to 81b. per ton. I am, however, of opinion it will average about 51b. of cyanide of
potash or soda per ton. At the same time, I have witnessed ores successfully treated with a
consumption of only lflb. of cyanide per ton, notably a very refractory South x\frican pyrites
containing over3oz. of gold per ton, the gold-extraction being over 90 per cent.

" In order to successfully carry out the extraction of the gold from these so-called refractory
ores a number of points have to be observed. If the ores contain a noted acidity, due to the
presence of basic sulphates of iron, &c. (especiallymarked in a case of disintegrated and weathered
sulphides of the metals), it should be neutralised with the equivalent quantity of caustic lime, in the
form of milk of lime. The exact amount of acidity can be readily determined by shaking up a
weighed sample of the orewith water, and adding standard normal or tenth normal caustic soda
solution till the point of alkalinity is attained, as determinedby litmus or other indicator. The
amount of limerequired, is then easily calculated. Some ores show as much as 4 per cent, of
acidity in terms of soda, and such ores, on treatment with cyanide solutions withoutprevious treat-
ment with lime, show no extraction of their gold contents, whereas when previously treatedwith
lime the greater part of the gold was easily extracted. Nearly all sulphides show more or less
acidity, but when it is under one-tenth of 1 per cent, it may for practical purposes be neglected.

" The cyanide solution used should be as free from caustic alkali (Na.H.O. or K.H.0.) as
possible, as it is apt to form a sulphide of sodium or potassium with the sulphur of the ores, and
thus prevent the gold and silver going into solution. This difficulty, when it does occur, is got over
by adding chloride of calcium. „ The cyanide solutions are best preserved from too great exposure to
the air, as a part of the cyanideis apt to be converted by oxidation into the cyanate, an extremely
stable compound.

" This process is admirably suited for treating iron pyrites containing gold, as no roasting is
required, and ores containing fine or float gold, which yield up their gold so easily that they can be
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treated by merely percolating the cyanide through them. Complex ores, containing antimony,
arsenic, &c, also yield up their gold contents with great facility. A large number of American and
Mexican .oresweretested by thisprocess, and the average extractionof the gold was 90 per cent., and
85 per cent, of the silver, the percentage of silver extracted being generally less than of the gold.
Works on this process are now running in New Zealand and Australia, and a plant is about to be
erected"at the Cape. The process owes much of its success to the skill and untiring efforts of Mr.
J. S. Macarthur and Dr. Forrest, and is now the property of a strong company who have secured
patents in all countries of the world.

" The cyanide used on the commercial scale is cyanide (or mixtures of cyanides of potash and
soda) made by fusing the yellow ferro-cyanide of potassium with apure soda-ash and carbon in an
iron pot at a dull red heat till the ferro-cyanide is decomposed, as ascertained by testing a small
sample with an iron salt. The liquid mass is then ladled or run into iron moulds to cool, and the
cooledmass forms a black brick containing 75 per cent, of cyanide of potassium and sodium. These
bricks are made of a weight of about sixteen pounds each. They are packed in long zinc cases,
soldered up, andshipped in wooden boxes to the mines or works. The actual cost of manufacturing
such a cyanide is not greater than 35 cents per pound. The above method is the old and well-
known reaction.

" Experiments are now7 in progress for utilizing the reaction (proposed as early as 1845) of
passing nitrogen or furnace gasses (free from oxygen) over highly-heated alkali and carbon, barium
beingpreferred. From experience of this process on a large scale, the cost of the cyanide is likely
to be reduced to at least 20 per cent, at an early date, and we may look for an early introduction of
this process on a large scale into the United States."

MILLING OF GOLD-ORES IN CALIFORNIA.
The report of the State Mineralogist of California for the year 1888 contains a very useful

description of stamp-crushing mills and appliances used for the treatment of auriferous ores in
California which is applicable to this colony, and many useful hints are given that maybe of service
to mill-men and battery-proprietors here. The report referred to is written by Mr. John Hay
Hammond, who evidently is well acquainted with the subject on which he is writing. It will be
seen from this report that the average duty of stamps is about 2J tons of pulverizedore for each
stamp, and he calls attention to the loss of gold in sulphates, and states that the majority of mills
save at least from 75 to 85 per cent, of the assay-value of the ores, which is far above the average
percentage obtained in this colony. He also shows that the cost of crushing with a 40-stamp mill
working continuously with water-power is from Is. 6d. to Is. lid. per ton, which is much less than
the cost given by the Superintendent of the Te Aroha Silver and Gold Company Works at Wai-
orongomai as the cost of treating the ores at that works. As this is a subject which interests the
mining community here, and one on which depends the future development of the mining industry
in this colony, the report will be of assistance to guide mill-men in the erection and working of
reduction- and gold-saving-plants.

Mineraloyical Character of the Auriferous Ores.—Mineralogically the ores consist generally
of a quartz-gangue, carrying free gold and iron-pyrites. With the iron-pyrites are sometimes asso-
ciated arsenical and copper-pyrites, and, more frequently, galenaand zinc-blende. In some of the
gold-ores are found auriferous tellurides, and also occasionally some other of the rarer minerals.
These latter constituents are usually of little economic importance, and their presence can practi-
cally be disregarded. Quartz is the characteristic matrix of the veins, though other matrices occur.
Sometimes the wall-rock fills the vein, and constitutes the gangue of the ore. Calcspar often
accompanies the quartz-vein stone, though it very rarely forms exclusively the matrix of the
auriferous ore. The value of gold-ores in California generally varies from 14s. 6d. to £1 13s.4d. a ton,
in the low-grade ores, up to from £3 3s. to £6 6s. a ton in the high-grade ores. I should place £2 2s.
to £2 10s. a ton as a rough estimate of the average grade of ore at present treated. The percentage
of sulphurets (iron-pyrites, principally) will vary from 1 to 5 per cent, of the ore milled. Two per
"cent, would represent about the average pyritous contents of the ores. The percentage of
sulphurets contained in the ore, and the value of the concentrated sulphurets, are but rarely of so
littleeconomic importance as to be ignored in the milling of the gold-ores. The great majority of
gold-mills have the plants adaptedto the saving of the sulphurets, thevalue of which though usually
subordinate to that of the free gold present in the ore, nevertheless is a significant factor in the
output of themill. I should estimate the averagevalue of the sulphurets saved in the State at
from £16 13s. to £18 15s.per ton of concentrates. In the low-grade ores the gold occurs disseminated
throughout the ore in particles rarely visible to the naked eye. In ores of high grade it often
occurs massive, and sometimes in lamellte, along the planes of division in the quartz ("ribbon-
rock ''). The goldoften assumestheform of wire (filiform), and is also occasionallyarborescent. Ores
showing considerable free gold (" specimen ore ") is often sold to jewellers,who pay from £4 3s. 4d.
to £5 12s. 6d. per ounce of gold contained in the quartz. The pyrites is generally excessive in
character, though sometimes it occurs crystallized. Crystallized iron-pyrites rarely carries much
gold. The sulphurets contained in the country rock increasing the vein are likewise of but
little value.

" Mill-sites. —The choice of the mill-site is of paramount importance, as upon its judicious
selection will depend in a great degree the cost of the milling of the ore. Considerations of its
accessibility, of the attainable fall, which effects the automatism of the process ; of the accessibility
of water and wood (where u^ed) should generally determine the adaptability of. the mill-site.
There are, fortunately, but few gold-bearing districts in California where all these desiderata are
not obtainable.

" Outline of the Process.—The ore is discharged as it comes from the mine upon a grizzly,
which separates it into two classes : First, ore which passes directly through the grizzly into the
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main ore-bin ; second, the coarse ore, which passes into the coarse-ore bin. The ore from
Class 2 is passed through the rock-breaker, by which it is reduced to the proper size for stamping ;
thence it passes through the battery, where part of the free gold is extractedby amalgamation.
The pulp,"from which part of the free gold has been eliminated, passes from the mortal's on to the
copper plates, and thence to the concentrators. The concentrators effect the concentration of the
auriferous sulphurets, the residual pulp passing off into the sluices below the mill, where a portion
of the sulphurets and other valuable contents which have escaped from the concentrators and pre-
ceding appliances is saved by variouscontrivances. From the sluices thepulp passes away as tailings
or, comparatively speaking, worthlessganguo. Where the topographical conditions admit, it is ad-
vantageous to have commodious ore-bins. The consideration of the mill-site oftentimes imposes
the economy of fall in the disposition of the several floors of the mill. When rock-breakers are
used at the mill the least practicable fall that insures automatism in the process (i.e., the use of
gravity in moving the ore through the various operations), is 33ft. from the rock-breaker floor to
the concentrator's floor. By curtailing the length usually given to sluice-plates, and having but
oneconcentrator per battery, instead of two as is customary, the requisite fall may be further
reduced to about 29-J-ft."Hock-breakers.—The arrangement of the rock-breakers as shown in the cross-section draw-
ing of the mill, is a very advantageous one. The rock-breaker is placed directly below and in front
of the coarse-orebin. The chute leads from the gate of the bin into the jaws of the rock-breaker.
The gate opening from the coarse-ore bin into this chute is worked by rack and pinion. By this
gatethe supply of ore delivered to the rock-breaker is controlled. This arrangement insures an
almost continuous supply of ore to the rock-breaker, thereby greatly increasing the capacity of that
machine. In most mills the coarse ore is discharged over the grizzly ore to the rock-breaker floor,
where it is picked up by the man who feeds the rock-breaker. This not only occasions unnecessary
labourbut decreases the capacity of therock-breaker, through failing to keep it constantly supplied
with ore. At the North Star Mill, where the above arrangement has been introduced, one rock-
breaker, 15in. by 9in., crushes from 30 to 40 tons of hard rock in from five to seven hours, effecting
a saving of wages of two or three men as compared with the labour required in mills arranged
according to the system generally adopted. Farther evidence of the comparatively unintermittent
working of the rock-breaker requires twelve horse-power instead of eight, as is usually computed for
machines of the above dimensions. The crushed ore goes into the mam ore-bin, where it joins the
fine ore which has passed through the grizzlies. These two classes of ore should be well mixed, to
secure uniformity in the character of the charges fed to the stamps. Where the fall permits it will
be found advantageousto have two sets of rock-breakers, the first crushing coarse and delivering
the crushed ore to the second set of rock-breakers to be crushed finer than is the present custom.
This would greatly increase the capacity of the stamp. The rock-breakers are adjusted to break
the ore into pieces smaller than 2m. to Sin, The rock-breaker shoes and dies last six to eight
months. When of steel they wear about twice as long.

"Self-feeders.—The introduction of self-feeders has greatly increased the effectiveness of the
stamp-mill as compared with hand-feeding. The use of these feeders has increased thecapacity of
the battery from 15 to 20 per cent., besides effecting a very considerable reduction in the wearing of
screens, dies, shoes, &c, The maximum capacity, other things being equal, of the battery is
obtained by " low feeding." By low feeding is denoted the feeding of small quantities of ore upon
the die. The ore should be fed steadily and in small quantities. When fed in the mortar with
more or less irregularity, and in large charges, the ore is piled up to a height that reduces the fall
of the stamp, and also forms acushion of ore upon the dies that impairs the efficiency of the
impact of the shoo. Accordingly, machines constructed so as to have the ore supplied by a
"carrier" are preferable to those feeding according to'the principle of a percussion-or shaking-
table. Their superiority is especially marked in the automatic feeding of the wet clayey and other
sticky ores, which adhere to the chute leading to the mortar. Hendy's ' Challenge ' ore-feeder is
undoubtedly the best self-feeding machine in use. The Tulloch, Stanford, and Roller feeders also
give satisfaction for certain classes of ores. They are considerably cheaper than the ' Challenge,'
and areoften used for that reason. The 'Challenge ' ore-feeder costs £52 in San Francisco. When
packed for shipment it occupies twenty-three cubic feet, and weighs sevenhundred andfiftypounds.
A convenient form of the ' Challenge 'ore-feeder is the ' Hendy Improved Challenge Suspending
Ore-feeder." This arrangement does away with the carriages used for the ordinary Challenge
feeder, thereby rendering the feed-side of the mortar more accessible. The machine is supported
upon two parallel tracks, which rest upon the battery-posts and upon standards placed against the
ore-bin.

" Mortars.—The width of the mortars is regulated according to the character of the ore.
Narrow mortars accelerate the discharge of the pulp from thebattery, but very rapid discharge is
not alwaysdesirable when battery amalgamation is practised. In hard flinty ores, if the screens
arebrought close to the die there is excessive breakage of screens, occasioning undue expense, and
loss of time in changing them. By raising the lower edge of the screens the liability of breakage
may be reduced or obviated, but that increases the height of discharge, which reduces
correspondingly the capacity of the battery, and annuls the advantage aimed at in the use of
narrow mortars. The feed-opening of the mortars should extend nearly their entire length, and
should be 4in. wide, after allowingfor the back lining. Each mortar is provided with five inside
cast-iron linings, which prevent its wearing. These linings are replaced when worn out. They
last from six to nine months..

" Screens.—ln California five different kinds of screens are used : Steel and "brass-wire, slot,
and needle-punched sheet-iron, and tin. The slot-and-punched sheet-iron screens are made of soft
but tough Eussia sheet-iron. This iron has"" a planished, glossy, and smooth surface. The
number of sizes of the steel and brass-w?ire screens correspond to the number of meshes per linear
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inch. The numbers and sizes of the needle-punchedand slot screens correspond to the number of
needles by which they areperforated. The width of the slots in slotted-screens is equal to the
diameter.^pf the holes in a needle-punched screen of the same number. Numbers 5, 6, 7, 8, and 9
are common sizes of slot and needle-punched screens. The slots are either horizontal or diagonal
(angle-slots). The lengths of the slots are usually fin., fin. or Jin. Some of the slot-and-
punchefl screens are burred or indented, and have their rough edges on the inside of the mortar.
This prevents clogging of the screens. Tin screens, with tin burred off, are used at themills of the
Plymouth Consolidated Company, Amador County. These screens are not as thick as the Eussia
iron, and consequently admit of morerapid discharge through perforations of the same diameter.
They do not wear as long, however, as Eussia-iron screens. The sizes of brass-wire cloth-screens
range from No. 16 to No. 60. The most common sizes are Nos. 30 and 40. No. 30 is made from
No. 31 wire. No. 40 is made from No. 33 wire. This size can be purchased in San Francisco for
about 36 cents per square foot. Each battery willrequire about 3to 4 square feet. The prices in
San Francisco for Eussia-iron slot and perforated screens are : Nos. 5, 6, and 7, 65 cents; Nos. 8
and 9, 75 cents ; No. 10,80 cents per square foot. Screens wear out near their loweredges : when
one edge is worn the screen is turned upside down. Brass-wire screens last from ten to fourteen
days. Screens last longest with high discharge and wide mortars. One brass-wire screen, No. 30,
will last during the crushing of from 120 to 140 tons of ore. Steel-wire screens are not much used,
owing to their tendency to rust. Eussia-iron screens last from fifteen to forty days : thirty days is
about the average life of these screens. The area of discharge in thebrass-wire screens is greater
than that of the slot or punched-iron sceens, and the pulp is more uniform in size than that
discharged through the latterkind. The screens are set in recesses in the front part of the mortar,
and keyed. They are sometimes set vertically, but generally with an inclination of about 10°.
There should be apiece of heavy canvas (splash-boards) across the mortar in front of the screens,
against which the pulp splashes as it passes through : the screens control the fineness of the pulp.
The proper size to which the ore must be stamped depends upon its character. Stamping should
not be carried further than necessary for the liberation of the gold and sulphurets from the vein-
stone. "Where the gold is finely divided (in low-grade ores generally) the stamping must be finer
than where the gold occurs coarse. It is desirable to crush as coarse as possible when the
sulphurets constitute an important part of the value of the ore, since too fine stamping produces an
excessive quantityof pyritous slimes, thereby increasing the loss of the sulphurets. Furthermore,
when stamping is carried too 'far there is great danger of hammering the gold particles so as to
render them less sensitive to amalgamation, and also to make them liable to escape as 'float gold.'
The great waste of power in ' dead stamping ' is attested by thefact that generallyover80 per cent.
of ore discharged through a No. 30 screen, and often as much as 50 per cent., will pass through a
No. 120 screen.

Table of Sizes, &c., of Screens.

" Eussia iron comes in sheets 28in. by 56in., equal to 10-88 square feet. The measurement of
some manufacturers differs somewhat from the above table. Attwood's screen-measure is very
convenient for determining the sizes of the orifices of the screen.

Drop of the Stamps.—The height of the drop is regulated with reference to the character of
the ore, the speed, and the weight of the stamp. Prom 4in. to 9in. are the extremes, and 6in.
is about the mean height of the drop for the Californian mills. Sufficient drop must be given to
obtain a good splash. The soft ores and the highly-sulphuretted ores should be stamped with a
low drop.

" Order of Drop.—There is much diversity of practice in this respect. It is desirableto drop
the stamps in such rotation as to insure an even distribution of the pulp on the several dies.
Adjacent stamps should not drop consecutively, as this occasions accumulation of the pulp at one
end of the mortar, in consequence of which the efficiency of the stamps at the end is reduced by
leaving a decreased height of drop and a cushion, which retards the pulverizationof the ore. The
stamps at the other end of the mortar have too little work and are liable to " pound iron." The
order of the drop 1, 4, 2, 5, 3 {i.e., first stamp drops first, this is followed by No. i, that by
No. 2, that by No. 5, and No. 3 drops last) seems to best fulfil the requirements. It gives a
good splash, and satisfactoryresults in other respects. The order 1, 5, 2, 4, 3 is also extensively
adopted. There are several oilier orders of drops in use, but the two just mentioned are the best.
Of these, the orderfirst given is to be preferred. Where the other orders are followedone stamp is
usually given greater drop than the others, to counterbalance the piling of ore on one side of the
mortar which that order induces. In the following sketch of thebattery the stamps are numbered
from 1 to 10, but the order of drop is 1, 4, 2, 5, 3.

No. of
Needle.

Corresponding
Mesh.

Width of
Slot.

Thickness of Iron
(Russian gauge).

Thickness of Iron
(American gauge).

Weight per
square Foot.

5
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0-666
0-666
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" Duty of Stamps.—The numberof tons of ore crushed per stamp will dependchiefly upon the
weight of the stamp, the number of drops per minute, the height of drop, the height of discharge,
the size.-pf the screens, the width of the mortar, and, chiefly, upon the character of the ore. Hard
ores and ores of a clayoy nature (from the difficultyexperienced in discharging the clayey pulp)
decrease the duty of the stamps. Two and one-fourth tons per stamp in twenty-four hours is
approximately the average duty of the stamp in this state.

" Speed of Stamps. —Heavy stamps and stamps having high drops should have correspondingly
low speed. With 9001b. to 9501b. stamps having 6in. to 7in. drop the speed should be from 85 to
95 drops per minute. With double-armed cams the speed must notbe great enough to bring the
cam into collision with the falling tappit, i.e., the interval between the revolutions of the cam must
be sufficient to give the tappit time to finish its drop. When the cam strikes the descending
tappit the shoe, boss, or tappit is often dislodged, and breakage is imminent. A fast drop produces
a good splash, which is very desirable for battery amalgamation.

" Shoes and Dies.—Shoes and dies are either of iron or steel. Within a short time a great
improvement has been made in the manufacture of shoes and dies. Formerly, owing to their
tendency to chip and cup, their introduction met with but little success. In most mills remote
from foundries, where transportation is an important item in the cost of shoes and dies, steel shoes
and dies have replaced those of iron. Recently, chrome-steel shoes and dies have been introduced,
and have proved their superiority over most other kinds of steel used here. In some mills steel
shoes and iron dies are used. The iron dies wear more evenly with steel shoes than the steel dies
do. The life of steel is about two and one-half to three times that of iron shoes and dies, and the
cost about twice as great as those of iron. The mixture of steel (from the old chrome-steel shoes
and dies) with iron produces shoes and dies that wear considerably longer than those of pure iron,
and may be advantageously introduced where there is no other dispositionpossible for the old steel
because of want of local facilities for the utilisation of this residue. In many districtsthe old iron
shoes and dies are sold to local foundries for from li cents to 2 cents per pound. The weight of
the shoes bears a certain relation to the, weights of the tappets, steins, and bosses. Chrome-steel
shoes made for samples of 8501b. to 9501b. weigh from 1451b. to 1551b., and measureabout 9in.
in diameterby 7-J-in. to Bin. long The neck is from 4-|in. to Sin. long, with a taper to correspond to
the socket of the boss or stamp-head. Iron shoes are usually from 15ib. to 201b. lighter than the
above weights. The chrome-steel dies weigh from 1101b. to 1251b., and measure (where shoes of
the above dimensions areused) 9in. in diameterby 4in. to 4§in. in height, with a rectangular foot-
plate 10-ijin. thick by 9-Jin. by IJin. thick. Iron shoes usually weigh from 201b. to 251b. less than
the above weights for steel.

"Life of the Shoes and Dies.—There are many conditions which affect the durability of shoes
and dies—as, for instance, the hardness of the rock, the weight, speed, and height of the drop of the
stamp, the manner of feeding the ore, &c. Iron shoes of good quality last from thirty to forty-
seven days. Iron dies of good quality last from thirty to forty days. Old shoes wear usually down
to 1-Jin. to lin. in thickness, and weigh about 201b. to 501b. The consumption of iron and steel in
shoes and dies depends upon the character of the ore crushed. Other conditions being the same, it
will depend upon the coarseness of the stamping and the height of discharge. Dies wear less
rapidly than the shoes, as they are protected by the thickness of the pulp, which covers them to the
depth of from 1-Jin. to 3in. But, while the actual wear of dies is less than that of the shoes, the
life of the dies is shorter than that of the shoes, owingto the fact that the shoes have severalinches
of greater lengthof wearing-part than the dies. The consumptionof iron for shoes and dies per ton
of ore crushed, is from Iflb. to 81b. To obtain the maximum crushing-capacity of the battery, the
dies must bekept as high (with reference to the lower edge of the screens) as is compatible with
the safety of the screens and with successful amalgamation in the battery. To prevent pounding
of iron it is necessary to preserve more or less uniformity in the level of the dies. Should one die
in the battery project much above the others, little or no pulp would remain upon it, and the shoe
would consequently drop upon the naked die.

" Cams, Stamp-heads, and Stems.—Cams and stamp-heads ought to last several years. They
are usuallybroken through carelessness. The stems break at the socket of the stamp-head. Stems
are reversible. When broken they may be swaged or planed down, and additional lengths welded
on when necessary.

" Tappets.—The revolving cam, besides lifting the tappet, imparts to it a rotary motion, which
to some extent is communicatedto the stamp in dropping. This produces a grinding effect, which
assists in crushing the ore. The rotation of the stamp performs a far more important office in
equalising, and consequently diminishing, the wear of the shoes and dies. When there is but little
grease on the tappet it makes a complete revolution in from four to eight lifts by the cam. In
falling, of course, but a small portion of the rotary motion imparted to the stamps in rising is
retained. When there is much grease on the tappet or cam, or when the tappets have so worn
that the face of the earn strikes a grooved instead of a level face on the tappet, the rotary motion is
greatly impaired. Tappets last for several years, from four to live years being their usual life ;
sometimes they are broken by being toe tightly keyed. When their faces are worn they are planed
down. Tappets are reversible, so that when one face has been worn as far as possible the other
face is placeddownwards. Tappets are usually of steel, and weigh about 1121b. when 9001b. stamps
are used.

" Mill-water.—Battery-water.—The amount of water fed to the battery depends upon the
character of the ore and the size of the screen. Clayey and highly-sulphuretted, ores require the
maximumamount of water. The amount of water used per ton of ores stamped varies from 1,000
to 2,400 gallons. The mean amount used per ton of ore stamped is about 1,800 gallons. From
three-fourths to one and a half miners' inches per battery should be provided. In winter, when the
battery-water is chilly, it should when possible be heated to tepidity, as this promotes amalgama-
tion, A high temperature should be avoided, as it renders the quicksilver too lively.
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" Concentration-water.—The feed-water required for concentration is from one to two gallons
a minute for each concentrator.. The wash-water for each concentrator is about one-half to one
gallon per., minute. Total mill-waterrequired for aforty-stamp gold-mill, with sixteen concentrators,
varies from eight to sixteen miners' inches—twelve inches is about the average. Where steam-
power is used one miners' inch of water supplies the boilers.

"Amalgam. —ln battery amalgamation the largest part of the amalgam is caught upon the
inside plates, but when gold is coarse the percentage of amalgamcaught in the battery (upon the
inside plate generally) is greaterthan when the gold occurs finely divided in the ore. The width of
the mortar, the height -of the discharge, and the fluidity of the amalgam also influence the ratio
between the quantity of the amalgam saved' in the battery and that saved upon the outside
plates. Narrow mortars, low discharge, and the feeding of much quicksilver, which produces a
fluid amalgam, decrease the percentage of the battery amalgam. Sometimes, from these causes
moreof the amalgam is caught without than within the battery. Generally, however, from 50 to
80 per cent, of the amalgamsaved comes from the battery.

" Value of the Amalgam.—The amalgamfrom the inside plates, from the linings of the battery,
&c, invariablycontains more gold than that from the outside plates. The value of the amalgam
increases wTith the coarseness of gold in the ore. Finely-divided and alloyed gold yields compara-
tively poor amalgam. At the OriginalEmpire and North Star mills, in Grass Valley, the value of
the plate-amalgam averages about 18s. 9d. per ounce, and the valueof the battery-amalgam about
£1 15s. 4d. per ounce. Probably 70 to 85 per cent, of the gold derived from the amalgam comes
from the battery-amalgam. Amalgam from ores of the same mine sometimes varies greatly in
value in different clean-ups.

"Battery Amalgamation. —In nearly all of the mills of this State, battery amalgamation is
practised. Where the percentage of sulphurets is excessive, however, battery amalgamationis not
advisable.

" The Clean-up.—The frequency of the times of the clean-up depends upon the richness of the
ore and upon the local practice in thisrespect. The outsideplates—i.e., theoutsidebattery-plates—
the apron-plates, and the sluice-plates are usually cleaned up every twenty-four hours. The amal-
gamand the ' skimmings' are ground with the addition of quicksilver in the clean-up pan, in order
to soften and clean the amalgam. The redundant quicksilver is expressed and the amalgam
retorted in conjunction with the amalgam from the general clean-up. The clean-up of the outside
plates requires from ten to fifteen minutes for each battery. The generalclean-up of the mill is
usually once or twice a month. Two batteries are hung up, the outside battery-plates and the
screens removed, and the inside plates and dies taken out. These plates are laid over the sluice-
plates and the amalgam scraped off. Care must be observed to prevent the plates being scratched.
Amalgam will sometimes be found adhering firmly to the linings of the mortar and to the dies. All
the amalgam obtained is cleaned in the clean-up pan. In large mills the use of the barrel and
clean-up batea is to be recommended. The 'headings,' composed of pulp and uncrushed ore,
quicksilver, sulphurets, pieces of iron, steel, &c. (the steel and iron are taken out with a magnet),
amounting to two or three pailfuls, are run through one of the batteries, through which the
' headings 'from the other batteries are likewise passed. This battery is cleaned up in the manner
above described, a part of the worthless materialremoved by panning with a miner's common gold-
pan, and the remainingmaterial is then run through the clean-up pan. After one or two hours'
grinding, with the addition of quicksilver, in the clean-up pan, the refuse matter is run off, and the
amalgam and the quicksilver collected. Three men can clean up a forty-stamp mill in from five to
sevenhours. The loss of from five to seven hours for two batteries is consequently incurredby a
general clean-up. At this time advantage is taken of the stoppage of the battery to make needed
repairs and to change the shoes, dies, screens, &c, if required. It takes from two to four hours to
retort the amalgam in the silver-retorts, which are used in large mills. Small mills use the cup-
shaped retort. It takes about one to two hours to melt the gold from the retorted amalgam. The
melted gold is poured into moulds of suitable dimensions. Bullion-assays should be made to
ascertain the fineness of the gold bar.

" Clean-up Room.—This room should be as near as possible to the battery. The floor should
be of cement to prevent loss of amalgam and quicksilver. There should be two cast-irontanks, 4ft.
long, 3ft. wide, and 3ft. deep, to prevent loss of material and leakage in panning out. Inone corner
of this room is placed a small clean-up pan, 2-J-ft. in diameter. This pan is provided with drags of
iron or hard rock. The use of the pan has been describedbefore.

" Battery Discharge.—In battery amalgamation the height of the discharge—i.e., the vertical
height of the lower edge of the screen above the die—is governed by thewidth of themortar. Narrow
mortarsrequire a higher discharge than wide mortars, in order to avoid breakage of screens, and to
prevent scouring of the inside copper plate. It varies from 4in. to 9in., the mean being about 6in.
or Tin. A uniform height of discharge should be observed. As the dies wear down the edge of the
screen is loweredcorrespondingly.

" With ores readily crushed and discharged it is necessary to raise the screen—i.e., to in-
crease the height of the discharge—in order toretain the pulp in the mortars sufficiently long for its
proper amalgamation. Mortars for California gold-millshave almost invariably but a single discharge.
The sentiment of inillmen is with remarkable unanimity opposed to double-discharge mortars.
The objections urged against double-discharge mortars are—first, the inconvenience in the arrange-
ment of the copper plates when adapted to double-discharge ; second, the necessity of using too
much battery-water (especiallywhere concentration follows); third, the ore is not given time for
proper amalgamation in the battery. While these objections are more or less valid, and it is
unquestionably true that some of these conditions, do militateagainst the successful use of double-
discharge mortars, it is nevertheless the fact that some of the advantages of mortars of this class
generally commend their use for certain classes of ores. Where ores are heavily sulphuretted, and
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consequently cannot be amalgamated in the battery, double-discharge mortars may be advan-
tageously used. Their use is especially desirable where the ores contain brittle sulphurets which
from being too long subjected to stamping are liable to be slimed. Stamps crush ores of most
classes faster than the screens discharge the pulp. Much of the pulp, from lack of adequate
facilities of discharge, is retained in the mortar and subjected to continued pulverisation, with the
result tl'at a greatpart of it (especiallythe sulphurets) is slimed—i.c, reduced to an excessive degree
of comminution; in consequence there may be considerable loss resulting from the well-known
tendency of the slimes to flow off in spite of all endeavours to settle them. Repeated stamping of
the fine gold-particles may likewise produce ' float' gold, which is difficult, and, indeed, at times
impossible, to save. Gold subjected to heavy pounding is not easily amalgamable.

"Plates.—Silver-plated copper has almost everywhere superseded the ordinary amalgamated
copper plates. These are more easily kept clean, as they are not so readily affectedby impure
battery-water or exposure to the air. To insure good amalgamation the plates must be clean and
bright. Grease or oil in thebattery-water prevents proper amalgamation. The presence of these
very deleterioussubstances should be carefullyavoided, and if present they mustbe counteracted by
the introduction into thebattery of a saturated solution of wood-ashes. Gyanide of potassium in
dilute solution is used to promote amalgamation. The practice of using cyanide of potassium is
less common than formerly. One or two pounds will be sufficient to clean the plates of a forty-
stamp mill for one year. The copperplates are not generally resilvered, as the coating of amalgam
forms upon them, which is very effective in saving gold. This layer of amalgam should not be
allowed to accumulate to too great a thickness, but should be removed occasionally by ' sweating '
the plates. An improved method in use at the North Star mill is to immerse the plates in boiling
water until the amalgam is softened sufficiently to be easily scraped off. Where the pulp carries
but little amalgam or quicksilver the silver-plating is soon worn out.

" Where mills have occasion to resilver their copper plates often, they should have a plant for
that purpose. Such a plant, to silver 6ft. by 4ft. of copper plates, costs about £250. About £229 of
this is expended in thepreparation of the solution. This is preparedby dissolvingchloride in a solu-
tion of cyanide of potassium. The electrolytic action is produced eitherby batteries or by dynamos.
The action of the latter is more expeditious. A dynamo for this purpose costs about £40.
About one and one-eighth horse-power is required to run them where used. The quantity of silver
taken from the solution must bereplaced by the addition of equivalent silver anodes. The cost of
silver-plating is but little more than the cost of the silver. One ounce of silver per square foot of
copper is the visual amount used.

" The copper plates should be annealed and softened so as to possess an absorbent surface.
They are usually about x,Tnl- m thickness, and weigh about 31b. per square foot. They
cost in San Francisco at this date Is. Id. per pound. Silver-plating costs 10s. sd. per foot
when loz. of silver, which is the usual quantity, is used. That makes the total cost per square
foot about 13s. 7d. The sizes of sheet copper are 30in. by 60in., 48in. by 72in., 48in. by 95in., and
6in. by 120in. The widths of sluices, &c, should be made with reference to the sizeof sheet-copper
in market, in order to avoid waste of copper in cutting.

" There is a constant absorption of amalgam by the plates. The amalgam replaces copper, or
forms a layer upon it too hard to be rubbed off. At Grass Valley, after a run of a year or two, the
outside battery-plates and apron are sweated. Notwithstanding thefact that the plates were quite
well cleaned every day, the sweating of the outside battery-plates and the aprons from four bat-
teries of the Empire mill yielded amalgam worth £3,958. This was the result of absorbed
amalgam after one and a half years' run. The ore during this period averaged about £3 13s. per
ton in free gold.

" Grades of Plates.—The grade or inclination of the inside plates is very variable. The grade
or inclination given to outside plates varies with the amount of sulphuret in the ore, the amount of
water used, and the fineness or coarseness of the gold. It is necessary to give the plates sufficient
grade to prevent the deposition of pulp upon them. Heavily-sulphuretted and coarsely-crushed
ores require the maximum grade. The frame supporting the plates should be so constructed as
to admit of the grade being adjusted coinformably to the requirements of the ore treated. Experi-
ments will show the proper grade for the ore in question. The usual grade for the outside battery-
plates is from l-§in. to Sin. per foot. The usual gradefor the apron-plate is from l|-in. to lfin. per
foot. The usual grade for the sluice-plates is from ljin. to l|in.per foot. Inmost mills the sluice-
plates are much narrower than the upper plates. This is a reprehensible system, since the depth
and flow of the water become so great, being confined to the narrower channel, that some of the
gold carrieddown by the deep and swift current entirely escapes contact with the plates. It is
preferable to make the sluices the same width as the aprons.

" For the treatment of most ores, steeper grades for the plates, with less water, are to be pre-
ferred. By this plan the gold, Ac, is rolled along, and brought into contact with the plates. The
shaking-tables, described in the specifications, arean important adjunct to the system of amal-
gamation-plates. They should be of the same width as the sluice-plates, but set at a slightly less
grade, the propulsion of the particles being assisted by the oscillatory motion imparted to the
plates. There should be one or two drops along the line of plates, from 2iu. to 3in. in height.
This gives the gold an opportunity of coining in contact with the plates. It will be found that a
crater-like deposit of amalgam accumulates around the point of impact of the dropping pulp.
The frames of theplates (with the exception of the battery-plate, which is supported on acasting
bolted on to the mortar) shoisjd rest upon bearings independent of the framework of the battery,
so as to avoid the jar which would otherwise ensue. The plates are held in the framework by
wooden cleats.

" Quicksilver.—Quicksilver is charged every half-hour or so into the mortars. The quantity
added depends upon the quantity of gold in the ore as well as upon the physical character of the
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gold. Finely-divided requires more quicksilver than coarse gold. Sulphuretted ores also require
larger quicksilver charges than oreswhich contain no sulphurets. 'Ores of that character have a scour-
ing effect^pn theplates, and also carry off, asloss, much quicksilver. The consistencyof theamalgam
on the outside copper plates indicates whether or not sufficient quicksilver has been added to the
battery. When the amalgam is hard and dry more quicksilver must be added ; hut when it is too
fluid to "adhere to the plates the quantity of silver charged must be diminished. The amalgam
should be sufficientlypasty in consistency to adhere to the plates, but not fluid enough to roil off
the plates. From loz. to 2oz. of quicksilver is added to the battery for each ounce of free
gold contained in the ore. The price of quicksilver fluctuates greatly. At present it is about
£8 12s. per flask. The net weight of quicksilver in the flask is 76-J-lb. At this figure quicksilver
costs 2s. 3d. per pound.

" Quicksilver-loss.—The loss of quicksilver per ton of ore is very variable. Where battery
amalgamation is practised, heavily-sulphuretted ores, especially ores carrying galenaand arsenical
pyrites, occasion a large loss of quicksilver. Loss of gold undoubtedly accompanies the loss of
quicksilver, but not to the extent assertedby many millmen. The loss of quicksilver at the Empire
and North Star mills exceeds that of any mills in the State; but, per contra, there are few mills
that saveas high apercentage of the gold contained in the ore as these mills do. The loss at these
mills is often as great as loz. per ton crushed. One ounce per 2 tons of ore crushed (lib.
for 32 tons) is about the mean quicksilver-loss for the mills of the State. A small part of
this loss occurs through carelessness in handling the quicksilver and in retorting. Even after
retorting theretorted gold often contains some quicksilver which has not been sublimedduring the
operation of retorting. This quicksilver is lost in the succeeding operation of melting the gold.
The quicksilver-loss occurs generally through its being ' floured' and floated off with the water in
extremely finely-divided particles.

" Concentrators.—From the distributing-box at the end of the line of copper plates the pulp is
conveyed through 2in. pipes to the concentrators. The concentrators have various devices for
saving the amalgam, free gold, and quicksilver that may not have been caught by the preceding
appliances ; but thepulp when it comes to the concentrator ought not to carry these substances.
The quicksilver that, because of careless or imperfect amalgamation, finds its way to the belt of the
concentrators is lost by volatilisationin theroasting of the concentrates, in their treatment by the
Plattner chlorination process. The amalgam and free gold, when coarse, are but imperfectly
recovered by the chlorination process. It is therefore important to save these substances, as
above stated, before they pass to the belts of the concentrators.

" There is no preliminary sizing of the particles of ore in our gold-mills, and consequently the
conditions essential to perfect concentration are lacking. Despite this serious disadvantage, some
of the concentrators (the Frue and Triumph machines especially) succeed in obtaining clean con-
centrates with but a small loss of the auriferous sulphurets. There are the Frue, the Triumph, the
Golden Gate, the Duncan, and the Hendy pan. The Triumph and the Frue machines are at
present by far the most popular concentrators in use in California. Both of these machines are
excellent concentrators. Each has features of superiority as compared with the other, and each has
its special advocates among millmen. Briefly described, these concentrators (the Frue and the
Triumph) have an endless travelling rubber belt, near the head of which the pulp is fed. The belts
are carried upon a supplementary frame mounted upon springs. The table is slightly inclined, and
the upper face of the belt travels up-hill. The heavier particles (sulphurets) settle on to the belt,
and, adhering to it, are carried overthe head of the table and deposited in a tank or wooden box
below the table. The travellingbelt is immersed on its return under the table to a depth of about
Jin. in water, which iskept in the tanks to remove the sulphurets adhering to the belt. The depo-
sitionof the sulphurets is also assisted by a jet of water, which plays against the belt as it passes
overthe tanks. About one-half to one gallonof water per minute for each machine is used for this
purpose. There is a patented arrangementused at the Empire Mine for removing the sulphurets
from the belt and depositing them in a convenient place for shovelling into wheelbarrows. The
specially-lighter particles (gangue) are carried downwardby the current, and pass as tailings to the
blanket-sluices outside of the mill. A reciprocating motion is imparted to the supplementary
frame, by which the specially-lighter particles arekept in agitation and suspension, while those of
greatergravity settle and adhere to the belt. The specially-lighter are carried off by the current, as
above described.

" To facilitate the settling of the heavier particles, and to clean the sulphurets from all gangue,
the battery-pulp is dilutedby the addition of a small quantity of feed-water distributedon the belt
near the head of the concentrator. This quantity of feed-water varies from one to two gallons per
minute for each machine. There is a separate tank outside of the mill into which the overflow-
waterfrom the tanksbelow the belt is conducted, and the fine sulphurets carried in suspension by
this water are collected. These fine sulphurets are generally much richer than the coarse sul-
phurets. The pulp shouldbe evenly distributedovertheconcentrators to a depth of from y'g-in. to |in.
This is called the load. The consistency of thepulp should be carefully observed and regulated to
attain good results. This is effected by an increase or diminution of thefeed-water of the concen-
trator.

" The Frue vannerhas a distributeror spreader, and also, in some instances, a copper well in
the spreader. The pulp from the battery passes into this well, and a portion of the amalgam and
quicksilver escaping from the battery-plates, &c, is saved on the second board, which is some-
times covered with a silver-plated copper plate. The Triumph concentrator has also an amalgam-
and quicksilver-saving apparatus. It consists of a cylindrical trough or bowl, into which the pulp
passes before issuing on to the distributer. Frojn 151b. to 201b. of quicksilver is placed in the
trough or bowl. There is a set of revolving blades in the trough, which stir up the pulp and
permit the quicksilver and amalgam to settle, while the" lighter pulp is floated over to the
distributer, and thence passes to the belt.
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" The Frue vanner has a side oscillation of lin., given by a crank-shaft making from 180 to
200 revolutions per minute. The belt of the Frue vanner travels from 3ft. to 12ft. per minute.

" The.-fTriumph concentrator has an end-shake or oscillatory motion, imparted by a driving-
pulley running 230 revolutions per minute. The belt travels from 3ft. to 4ft. per minute. The
weight of_the Triumph concentrator,boxed, is 2,2701b. The weight of the belt included in the
above is 2201b. The weight of the heaviest part of the machine is 801b. The weight of theFrue
vanner, boxed, is about 1,9001b. These machines cost about £114 in San Francisco.

" The capacity of these machines varieswith the character of the ore. Ores carrying a large
percentage of sulphurets, or carrying sulphurets in a fine state of division (pyritous slimes),
require more concentrators than ores which have a smaller percentage of sulphurets or sulphurets
of a coarser grain. As a rule, two concentrators are used for each battery of five stamps.

" The concentrating-floor should be sufficiently large to provide a space of 20ft. long by 10ft.
wide for each concentrator. Where space is to be economized these figures maybe reduced some-
what. When a double row of the concentrators is used they should be placed head to head in
front of the batteries. The heads of the concentrators of the first row are set away from the
battery, and a passage-way of sft. to 6ft. is left between their heads and the heads of the second
row of concentrators. A passage-way of 3ft. should be left between the sides of the concentrators.
The level of this floor should be at least 9ft. below the lower end of the battery-floor, in order to
provide head-room below the pipes which convey the pulp from the distributing-box to the con-
centrating-floor. The grades of the table, the speed with which the belt travels, the number of
oscillations of the machine, the quantity of water fed to the belt, the quantity of pulp—i.e., the
load it carries—should be adjusted to conform to the requirements of the ore treated. These
conditions must be strenuously maintained in order to secure good results in concentration. To
secure regularity in the speed of the belts and in number of shakes, the concentrators must be run
by power independent of the other machinery. At the most approved water-power mills there are
special wheels for the concentrators. When the concentrator is connected with the main driving-
shaft of the mill, the stoppage of any of the other machinery, as rock-breakers, batteries, &c, has
a disastrous effect upon the work of the concentrator.

"Labour for Concentrators. —Three men—one head concentrator of a forty-stamp mill per
twenty-four hours. The duty of the head concentrator is torepair the machines, oil them, etc., and
also to attend to the machines while the assistant is raking out and removing the concentrates to
the sulphuret-room. In a large mill, having eighty or more stamps, with thirty-two or more
concentrators, for example, it is preferable to have one man per shift to attend solely to the
adjustment of the machines, and an engineer to make repairs for all machinery about the mill.
One roustabout can remove the accumulated sulphurets.

" Concentrates or Sulphurets Boom.—Adjoining the concentrating-room, and on a level with it,
on the sunny side of the building where practicable, there should be a room in which to store
sulphurets. It should have a concrete floor, slightly inclined towards the centre, so as to drain
the water from the concentrates. It should also have glass windows, to assist in drying the con-
centrates by solar heat.

" Treatment of the Concentrates.—The concentrates are treatedby the Plattner chlorination
process. This consists in roasting the concentrates in reverberatory furnaces to expel the sulphur,
arsenic, and other volatile deleterious substances. Salt is added as theroast nears completion. The
thoroughly roasted (dead roast) concentrates are charged into impregnation-vats, through which
chlorine gas is passed. The chlorine gas is generatedby thereaction of sulphuric acid upon salts
and biuoxide of manganese. The chlorine gas in the nascent state attacks the gold, forming with it
terchloride of gold. Then water is added to the vats, by which the terchloride of gold is leached
out. The lixivium is run into precipitating-tanks, where, by the addition of a solution of sulphate
of iron, the gold is precipitated. This gold is collected upon filters, thoroughly washed, dried, and
melted. Chlorination gold averages from 998 to 999J fine. When the concentrates are argenti-
ferous, as is often the case (rarely containing more than lOoz. to 15on. of silver per ton), the
silver, which has been converted into the chloride of silver by theroasting with salt, is leached out
by hyposulphite of soda (or of lime), the lixivium run into precipitating-tanks, where the silver is
precipitated by the addition of a solution of polysulphide of sodium (or of calcium). The sulphide of
silver is collected upon filters, washed, and dried, and thenreduced to the metallic state. A chlori-
nation plant, with a capacity of 6 tons per twenty-four hours, costs from £1,250 to £1,458. It
costs, with such a plant, about £2 os. Bd. a ton to treat the concentrates. About 92 per cent, of the
assay-value of the gold contained in the concentrates is recovered. Some of the large mills have
their own chlorination-works, but most of the mills have the concentrates treated at custom chlori-
nation-works situated in the district. Most of the important mining districts have custom chlori-
nation-works. These works charge about £4 3s. 4d. per ton to treat the concentrates,and guarantee
a return of 90 to 92 per cent, of the assay-value of the gold in them.

" Blanket-sluices.—The length of the blanket-sluices outside the mill is governed by the value
of the tailings from themill. From 100ft. to 200ft. usually suffice. These sluices have a grade of
from lin. to ljin. per foot. The sands collected on these blankets are usually ground in apan used
for thatpurpose. These pans have a diameter of from 3-Jft. to 4ft., and are essentially like those
used in silver-mills.

" Tailings.—The pulp leaving the sluices is called the 'tailings' of the mill. In order to keep
a proper supervision overthe mill-tailings, samples ought to be taken several times during the day
and night, and the value of the'tailings ascertained. Millmen are exceedinglyremiss in thisregard,
as very few mills have any systematic method of sampling and assaying the tailings.

" At the Original Empire mill there is an automatic tailings-sampler, the invention of Mr.
Starr, the superintendent. This machine can be regulated to take samples as frequently as desired.
The samples are taken every hour, and the pulp assayed three times a week. The samples ars
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examinedcarefully to ascertain to what the loss is to be ascribed. Microscopical examinations of
the sands should be made occasionally, to ascertain if a perfect liberation of the particles of gold
from the^.gangue has taken place. Such thorough sampling is a check upon the men at the concen-
trators, and causes them to be alert and zealous in the discharge of their duties. Very beneficial
results have followed the introduction of this system, and it is to be strongly commended to all
superintendents. The wooden batea and miner's gold-pan are used for panning out.

"The average value of the ore worked is the value of the gold saved, plus the value of the
sulphurets saved, plus the value of the tailings lost. From these factors is calculated the percent-
age of gold saved by the mill. This represents the efficiency of the process. Other things being
equal, this will vary with the character of the ore. Where the gold is very fine, and where the
sulphurets areof a brittle character, the percentage saved will be less than in the treatment of
more favourable ores. Most of the loss occurs in the loss of sulphurets ; consequently ores carrying
a large percentage of rich sulphurets may have comparatively rich tailings. There are few ores in
mines in operation in this State from which 80 per cent, and upwards of the assay-value cannot be
extracted by skilled millmen with good mills. The majority of mills save at least 75 to 85 per
cent, of the assay-value of the ores. Careful investigation at the North Star and Empire mills,
carried on for a year and a half, show a saving of from 82 to 94 per cent, of the assay-value,
deduced as explained above. The usual percentage saved, according to reliable semi-monthly
reports from these mills, is from 86 to 90 per cent, of the assay-value of the ores. In these esti-
mates, of course, no deduction is made for the loss of gold in the subsequent treatment of the sul-
phurets, usually unimportant in this connection.

Mill-labour per twenty-four hours (forty-stamp mill)— »t k. d,
One man at rock-breaker at $2-50 per day ... ... 0 10 4
Two amalgamators at $3 per day ... ... ...150
Three concentrators—one at $3 and two at $2-50 ... ... 1 13 4

Total ... ... ... ... ... 3 8 8

" The rock-breaker man also attends to the blanket-sluices, and is employed at other tasks
about the mill. Where steam-power is employed, in addition to the above force two engineers and
one man to pile the woodnear theboilers, &c, are required.

Cost of milling per ton in forty-stamp mill, with water-
power, having a capacity of eighty tons in twenty-
four hours— g. a. s. a.

Mill-labour as above ... .... 0 10J
Assaying, retorting, and superintendence ... 0 ifCastings ... ... ... .., 0 3| to 0 5
Quicksilver ... ... ... ... 0 Of to 0 2
Lubricants, screens, illuininants, machinists, lime, and

incidentals ... ... ... ... 0 2 to 0 4

Total ... ... ... ... 1 5f to 1 10*
"To this must be added the cost of water-power, which is very variable. Where steam is

used the above estimate should be increased about sd. per ton for labour. Bepairs, lubricators, &c,
incident to the use of steam-power plant increase the cost about -|-d. per ton. An electric plant
to illuminate the mill, office, &c, costs about £125. The cost of producing the light is little beyond
the cost of the power to run the dynamo. Good illumination is very desirableabout a mill.

"The charge for assaying, retorting, and superintendence is based upon the salary of £25 per
month for a man to perform these duties in addition to rendering other servicess—i.e., clerk, time-
keeper, &c.—about the mine. One half of his time is charged to the cost of working, while the
otherhalf is charged to the cost of mining. At some works the superintendent of the mine per-
forms these duties.

Power for a forty-stamp mill—
1 rock-breaker ... ... ... ... 12 horse-power.
40 stamps ... ... ... ... 66 „
16 concentrators .... ... ... ... „
8 shaking-tables ... ... ... ... 2J „
1 clean-up pan ... ... ... ... If „
1 revolving barrel and batea ... ... ... „

Total ... ... .. ... 92

" The revolving barrel, batea, and clean-up pan maybe run while the rock-breaker is stopped,
thus saving 3-J-horse power. About ninety-horse power will be required for a forty-stamp battery.

" Where the cost admits of its use, water-power is preferable to steam-power. The use of
waterfor power effects a saving in—(1) the cost of a steam-plant; (2) the cost of labour ; (3) the cost
of fuel (the cost of fuel is from 12s. 2d. to £10s. Bd. per cord in California :it takesfrom one-fifteenth
to one-eighth of acord of wood per ton of ore crushed); (4) the cost of repair of engines, boilers,
lubricants, &c. ; (5) it decreases the liability of fire, and affords at the same time a means of
extinguishing fires ; (6) the water-power is more constant than steam-power. When water-power
is used in California the power is developed, wjiere sufficient pressure is attainable, by improved
hurdy-gurdy wheels. These wheels revolve vertically. They have buckets of various designs set
radially upon the periphery of the wheel. The water is projected through a nozzle against these
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buckets, and generates the power. Where water under high pressure cannot be obtained Leffel's
turbines, or overshot water-wheels, are used. Of the class of hurdy-gurdy wheels, the Pelton and
Knight wheels are commonly used. The power developed by the Pelton may be placed at
about 75 to 80 per cent, of the theoreticalpowerof thewater. Under morefavourable conditions
this wheel is capable of developing several per cent, higherefficiency than the above figures."

Inregard to gold-mining, C. H. Aaron, a distinguished metallurgist in America, in writing for
the Engineering and Mining Journal, of New York, of the 10th and 17th of August last, gives a
great deal of useful information with reference to the treatment of auriferous ores. He states
" that in many gold-quartz mills no attempt is made to ascertain the true contents of the gold in
the ore that is crushed; consequently the proportions of recovery and loss are not known. This
seems to be due in part to the conceit of some millmen, who imagine that what they fail to save
cannot be saved, and in part to an idea that it is not possible to obtain samples of the ore which
will correctly represent the average. The question of individual skill and ability is beyond
discussion. It is contended by many that the average loss of fine gold, and, where concentrators
are used, of gold in sulphurets also, is below the estimates of many writers and workers, some
of whom put it as high as 30 per cent. ; but it is admitted by all that there is a loss: and the
reduction of that to the lowest possible limit consistentwith the object in view, which is profit,
should be the subject of constant endeavour ; and the most likely thing to promote such endeavour
is an exactknowledge of the extent of the loss in percentage of the original content of the ore."

The absolute loss is easily ascertained if proper precautions are taken—namely, to assay the
tailings and also to ascertain the quantity of float-gold that passes off in the water. Experiments
recently made at the Spring Gully Mines, Thornborough, Hodgkinson Goldfields, Queensland, when
treating ordinary clear white auriferous quartz, proved that there was a considerable loss of gold
that was carried away with the water and did not remain in the tailings. Steps were taken to
ascertain this loss, as it was found that the assay-value of the ore and the quantity of gold saved,
together with the assay-value of the tailings, did not agree, andin order to determine in a practical
manner the cause of the discrepancy the following experiment was carried out: Two batteries of
five stamps each, side by side, were fed equally from a heap of quartz weighing 100 tons. The
crushed material in both cases passed over amalgamating-plates. From one battery the tailings
were deposited in a pit from which the water overflowed ; and from the otherbattery the tailings
were led into a pit with afilter bottom, which had a holding-capacity of 500 tons. The water from
this pit was not allowedto overflow, but it filtered through the crushed material and escaped from
the bottom. In both cases the yield of gold from the ore caught in the battery and on the
plates was equal to loz. lOdwt. per ton. The tailings from both pits were carefully sampled
and assayed, and in the pit where the water overflowed the returns were 7dwt. of gold per
ton, but in the pit where the water filtered though the bottom, the returns were 15dwt. to the
ton, thus showing that there was a constant loss of Bdwt. of gold per ton that was carried away
with the water. This experiment is quoted by Mr. Florence O'Driscoll in his book on the
treatment of gold-ores.

During my recent visit to the Thames experiments were made on the water coming from the
mines, which showed that a considerable quantity of gold was carried awayin solution in the water
coming out of old workings. This should be carefully looked into, and if found in appreciable
quantity the gold might be precipitated and collected by a cheap and simple process.

Mr. Aaron does not, however, take into account the loss of float-gold when he states that the
weight of the tailings being equal to the quantity of ore crushed, the assay of these will give the
loss of gold in the treatment. He goes on to state :" In some cases—that is, when the gold is
distributed in extremelysmall particles through the gangue, samples of ore can be taken before it
goes to the battery with trie same facility as in the case of smelting-ores. Samples should be taken
every hour from thefeeders or from the breakers, and the accumulation of each twenty-four hours
well mixed, crushed by a small breaker, reducedby quartering to the proper extent, and the resulting
quantity passed through a fine sieve for assay. ■ Any coarse gold that does not pass through the
sieve must be separately estimated, and the assay of the powder corrected in the usual way as
explained in workson assaying.

"In case the rock contains a considerableproportion of coarse gold, the battery-samples will be
unreliable, and the required information must be obtained in a different way. The weight of the
tailings equals that of the ore crushed except where concentration is practised, in which case it is
only necessary to deduct from the known weight of the orecrushed that of the concentrates, in
order to obtain the weight of the final tailings. If now the tailings are properly sampled and
assayed, and their total value for a given period is added to that of the amalgam and of the con-
centrates for the same period, it will furnish the data necessary for calculating the percentage
loss in crushing. The subsequent loss in treating the concentrates is anothermatter. It will,
of course, be necessary to weigh the ore that is sent to the mill, and to correct the weight for
moisture in case the ore is not dry : this is an easy matter if proper arrangements are made.

"By 'free gold' is meant gold which, originally inclosed in the gangue, has been or might have
been released by mechanical means, and, while including such gold as, though imbedded in galena
and other sulphurets, can be released by crushing the enclosing substance, excludes that portion of
the metal which exists in sulphurets, in such a condition as to be practically incapable of amalga-
mation in the batteries or on theplates. The first thing is to ascertain how much of the gold has
been carried off in the tailings. There should be a systematic weighing of the ore crushed in each
run, and sampling of the tailings, both of which can be done automatically. The concentrates
must also be weighed, and a correct sample taken and sealed in a bottle, in order that thepercentage
of water and the gold-value per ton may be ascertained. Next, an investigation should be made as
to the manner and causes of the loss, as a guide to the direction in which to seek suchremedy.
Amongst these causes are or may be the following :—
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" (a.) Flotation. —The loss of this will increase, firstly, with the fineness of the gold-particles ;
secondly, in absolute quantity, though not in percentage of the whole, with the richness of the ore
in such fine particles ; thirdly, in percentage, though not in absolute quantity, with the poverty of
the rock in such gold; fourthly, with the quantity of water used ; fifthly, with the muddinessof the
water—hence a just medium must be found in this respect by trial, so much waterbeing used to
dilute tRe mud as far as possible without causing much of the gold to be swept awayby the too-
forcible current (in connection with this, the inclination of the plates must be considered, and it
seems probable that Gauthier's shaking-apron will be found very useful by allowing less inclination
with a given quantity of water, or less water with a given inclination); sixthly, on the degreeto
which the coarserparticles of gold and the amalgam are abraded and comminutedby the stamps,
which indicates that the prevalent practice of amalgamating as much as possible in the mortars by
meansof fine screens, high discharge, and a minimum quantity of water in thebattery, with a pro-
portionally greater addition on the plates, may not always be the best, and that the grinding action
claimedfor revolving stamps may not be an advantage."

" (b.) Enclosure inParticles of Gangue.—Evidently there isno remedy for thisbut fine crushing.
But a consideration of the causes of loss under (a) will show that there is a limit in practice to the
fineness to which ore can be crushed in one operation with advantage, for the finer it is crushed the
more will the particles ofgold be comminuted, as well as the rock, and the more will the settling of
the gold to a contact with the amalgamated plates be obstructed by the fine particles of rock with
which the water will be charged to excess. This suggests that in some cases it will be found
advantageousto submit the ore to two distinct operationsof crushing and amalgamation, with an
immediate separation of slimes. This is done, in effect, at the Plumas Eureka Mine, where tailings
from the mill are taken up by Italians—who pay a royalty for the privilege—and passed into wide,
shallowboxes, which retain the sand while the slimes pass on. The sands are then ground and
amalgamated in arastras driven by water-power. There are about thirty arastras thus occupied
on the tailings from that mill.

" (c.) Inaptness of Gold to amalgamate. —The difficulty occasionally met with in causing the gold
to unite with the quicksilver is sometimes due to a film of iron-oxide or other substance which
envelops the auriferous grains: this is notably the case with gold in beach-sand, which sometimes
obstinately refuses amalgamation until cleaned by chemical or mechanical means."

When gold in quartz is in this condition it may be benefited by a certain amount of grinding;
but it is probable that the difficulty is sometimes caused by the quality of the water used. Mr.
William Skey, Colonial Laboratory, has made a study of this subject, and states that the presence
of iron-sulphate in water is injurious to amalgamation; and thisis often found in water coming from
a mine, which is sometimesused in the battery.

Ithas been proved thatgold which has been hammered doesnot amalgamate well, and especially
when hammered in presence of quartz or other matter, particles of which adhere to the metal and
prevent the contact of quicksilver—which is another argument in favour of two or more separate
crushing and amalgamating operations. The temperature of the water used has a considerable
influence, and in some mills the waterfor the batteries is warmed artificiallyin coldweather. Also,
somedrift-gravel mines suspend operations during the winter for the same reason.

In one instance, at least, it has been found advantageousto allow a small stream of a solution
of potassium-cyanide to flow constantly into the battery, and Mr. Aaron states it would be better
still if some red oxide of mercurywere dissolved in the cyanide solution. In such a liquid every
particle of gold becomes coated with quicksilver. It has been found that gold out of beach-sand
which refused to amalgamate, even with the aid of potassium-cyanide, yielded instantly in the
presence of mercury-cyanide in potassium-cyanide solution. As these salts are rather expensive, it
would be well to save the water and use it again in thebattery, if it could be cleared sufficiently of
slimes. A little lime would be useful also if there should be any soluble iron orcopper salt in the
water.

" (d.) Impure Mercury.—lt is generally understoodthat thepresenceof lead, copper, mercurous-
oxide, sulphur, &c, in the mercury is injurious to the amalgamation of gold. Sometimes the ore
contains sulphate of lead, which, being to some extent reduced to a metallic stateby the chemical
action of the iron in the battery, will amalgamatewith the quicksilver. In a similar manner soluble
salts of copper either in the ore or in the water cause aprecipitation and amalgamation of copper,
which, although less injurious than lead, and in one way beneficial, by causing the iron surfaces to
become coated with quicksilver, thus giving additional opportunity for catching the fine gold, is still
injurious. In all such cases the quicksilver strained from amalgamation should be purified before
being used again.

" It seems probable that the injurious effect of base metal in the quicksilver may be due rather
to the formation of oxides than to the metal itself: at all events, the effect is bad ; and those who
have investigated the subject have come to the conclusion that pure mercury, or silver-amalgam, is
best, although there is some reason to think that zinc-amalgamis sometimesuseful; and cadmium-
amalgam shows remarkable readiness to attach gold to itself.

"There are some instances of gold failing to amalgamate immediately in pans, where the
material treated was a coarse sand saved from the tailings in 'riffle-sluices' and containing
gold to the value £4 15s. per ton, also a little iron-oxides and a few sulphurets. After grinding in
the pans four hours the mullers were raised, quicksilver was added, and the working was continued
two hours. No gold was found in the quicksilver, and the tailings assayed the same as at first.
After trying repeatedly with ithe same result, the sand was ground to an iinpajpable pulp,
allowed to dry during a couple of days, and then worked in the pan with raised muller. By this
method from 85 to 90 per cent, of the value was recovered. It is to be presumed that the gold, was
in the fine particles of pyrites, which become oxidised on exposure when finely ground.

" In order to remove small quantities of copper andlead from mercury retorting is not necessary.
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Such impurities may be removed by simply keeping the quicksilver for some hours in a wooden or
suitable vessel—for instance, an enamelled pot—under dilute nitric acid, which is better warmed,
and occasionally the metal should be stirred. The acid will dissolve the copper and lead until it
becomes saturated; it may also dissolve some mercury, but thatwill be deposited again when a
fresh lot_containing copper and lead is treated with it; or the dissolved quicksilver maybe recovered
by immersing a piece of copper in the liquid. It is likely that the amalgam removed from the
plates will contain a little copper, and it might be as well to keep the stock of quicksilver always
under dilute nitric acid ; when wantedfor use it should be washed with clean water. The precipi-
tationof lead or copper in the mortars may be prevented by adding a little soda or milk of lime to
the water used, or by causing that to flow overbroken limestone, if the difficulty is in the water
itself, and not in the ore. Oxygen, sulphur, and chlorine may be removed from quicksilver by the
addition of sodium-amalgam, but an excess should be avoided. Lead is not usually wholly removed
by retorting, unless the quicksilver is covered to a depth of an inch or tw7o with powdered charcoal.
Leady quicksilver retorted oncewithout charcoal will show a residue of lead when distilleda second
time with charcoal.

" (c.) Bad Condition of Plates.—Discoloration of the amalgamated copper plates, indicating
oxidation of copper, is one of the difficulties of gold-millmen. This is an interesting and important
subject for investigation, in regard to which many inquiries have been made. The electro-plating
of the copper surfaces does not seem to be efficient in preventing discolorationin all cases, and it is
not universally favoured by millinen. Some consider silver-plating as very advantageous, w7hile
others say it is void of merit. One gentleman observed that, although silver soon wears off, yet
when this occurs it leaves the plate in good condition for saving gold. A remarkable fact is that in
thelower mill of the Sierra Buttes Company they discarded silvered plates for the reason that silver
disappeared too soon, and that it cost too much for frequent replating; while in the upper mill of
the same company it is—to use the language of the superintendent—"impossible to work without
silvered plates." The only observed difference between the two cases is that in the lower mill the
ore contains a small portion of sulphurets, chiefly iron-pyrites ; while the uppermill works surface-
ore with no sulphurets. But in thePlumas Eureka mill the ore contains pyrites as well as galena,
and in the mills in the Washington District, in NevadaCounty, they havepyrrhotite and zinc-blende;
yet all these mills use silvered plates. In the latter mills it is found that with plain copper plates
the quicksilver soon wrears off. In connection with this the followingresults have been obtained by
experiment: Pieces of sheet-copper w7ere coated with quicksilver and exposed to immersion in
Spring Valley water. The plates, which were amalgamatedwith the aid of nitric acid and mercuric
chloride, became tarnished in a few minutes, and on being cleaned w-ith a solution of potassium-
cyanide, washed in water, and again exposed, were again promptly tarnished, and so on indefinitely.
Plates amalgamated by means of potassium-cyanide, not using nitric acid,resisted tarnishing during
the first hour, after which they behaved in the same manner as those on which nitric acid was used.
Tarnishing was lessened by using slaked lime in the water, also by a small quantity of ferrous
sulphate, andalso by a trace of potassium-bisulphate ; but not at all by caustic potash. Tarnishing
was permanently prevented by placing an iron nail in contact with the amalgamated strip of
sheet-copper; also by contact with a piece of zinc. This makes a galvanic couple, and the
oxidation is transferred to themore positive iron or zinc. Iron-pyrites on the plates had no per-
ceptible effect. One of the strips was then smeared with zinc-amalgam, and it remained bright for
a number of hours, but after twenty-four hours it became slightly tarnished. One of the strips,
treatedwith a little mercury containing a littlecadmium, retained its colour three days.

" In view of these and other known facts, millmen who have trouble with their plates are
recommended to make experiments, each separately, as follows : (1.) Place some bars of iron on
the apron—say one across the upper end and one on each side edge, also one in the middle.
(2.) Use zinc-amalgam on the apron. (3.) Dissolve a little cadmium in the quicksilver for use on
the apron and in the mortar. (4.) Fix a tank so as to deliver a small stream of water containing
potassium-cyanide into the mortar constantly while crushing.

" The above has been done in some mills with good effect. Those who have occasion to work
auriferous material in pans would do well to try a solution of potassium-cyanide in which a little
red oxide of mercury is dissolved : the effect of this solution is to coat every particle of gold with
quicksilver, which greatly aids the amalgamation. Not too much of thesolution must be used, as it
dissolves gold. However, it is believed that the dissolved gold can be recovered by using zinc-amal-
gam in the pan towards the end of the operation. Before adding the solution, the pulp should be
made slightly alkaline by the addition of potash or soda. It is believed by many that zinc-amalgam
is very effective in catching gold, and still greater efficiency is claimedfor cadmium-amalgam. The
presence of zinc-blendein the ore has probably a favourable effect on amalgamation by tending to
prevent the oxidation of the plates, with which it forms a galvanic couple in the same way as a
piece of zinc does.

" As to the loss of auriferous sulphurets, admitting that the best-known concentrators are used
with requisite skill and care as to the adjustment of the machine, and the quantityof ore and water
supplied to it, the manifest causes of loss are similar to those of free gold under (a) and (&). Flota-
tion is prompted by the fineness of the particles of sulphurets, by the quantity and rapidity of the
flow, and the turbidity of the water; to which may be added two other causes—namely, the
tendency of cubical grains, as of some galena and pyrites, to roll down the inclined apron of the
machines, and the property which some sulphurets have of not being wetted by water, in conse-
quence of which, though specifically heavier than water, and remaining submerged when once
beneath the surface, they will float if removed from beneath the waterand again assailed by a wave-
let. This-pheno.menon was observed particularly in Arizona, where ore containing copper-pyrites
was treated on an Embrey concentrator, which is a travelling belt with an " end shake." The
sulphurets w7ould remain on the belt until the travel had carried them to a point beyond the jets,
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when the reflux of water would leave them stranded, as it were; and when again overtaken by
the waveletproduced by the " end shake," or longitudinal oscillation of the belt, would float. On
viewing.the belt from a suitable position, the surface of the water upon it was seen constantly
covered by the floating particles. The attempt to concentrate the ore was a failure, the waste
being too great. Perhaps a machine of a different class would have been moresuccessful.

" The loss of particles by rolling will be probably prevented by the new corrugated belts which
are now being introduced with the Frue machines. Some loss of sulphurets may be occasioned by
their not being entirely separated from the rock-particles, in consequence of which there is not
sufficient difference of density between the compound mass and the particles of pure gangue to
enable a separation to be effected. The percentage which is lost is even more rarely known than
that of gold, and is more difficult to determine. The percentage of value saved from thatgoing on
to the concentrators is readily found by assays of the pulp supplied to the machines and of the
tailings leaving them, corrected for the proportion of the weight which is retained as headings.
Thus, suppose the material to be concentrated assays 10s. per ton, and the- tailings assay Is. per
ton, while one ton in ten is retained as headings, we have in 10 tons of material a value of £5,
and in 9 tons of tailings a value of 9s. Consequently the 1 ton of headings must contain a value of
£4 11s., or 91 per cent, of the total contents.

" The loss of quicksilver on the mother-lode varies from -Jd. to Id. per ton of ore, usually
according to therichness of the ore. The monthly loss at the Keystone mill one year was 1,2760z.
troy, and lOoz. additional in retorting. In another mill the loss was 861oz. troy and lOoz.
additional in retorting. At the Bunker Hill Mine 67-pb. avoirdupois is lost monthly, with about
the same number of tons of ore crushed as at the other mills—say 100 tonsper day, or 3,000 tons
per month. Testing tailings in a horn at these mills does not show any quicksilver or floured
amalgam usually, but only apparently a trifling amount of sulphurets. The loss of mercury is
caused largely by floating, and is usually less when the outside plates are cleaned up every day or
two. In thefew cases in which the loss is stated in gold-mills, it amounts to only a small fraction
of an ounce to the ton of ore, and does not of itself constitute a serious item of expense.

"The question suggests itselfwhether the lost mercuryis charged with gold, which is therefore
also lost. That some amalgam passes the aprons and plated sluices is proved in the North Star
mill, Nevada County, where Gauthier's shaking amalgam-table saves £10 per day between the
sluices and the concentrators. In this case the greaterportion of the amalgam would most likely
have been saved by the concentrators had not the shaking-apron intervened, and, though the
mercury would have been lost in the subsequent treatment of the headings by roasting and
chlorination, the gold would have been saved, minus the loss that would accrue during that
treatment. But, aside from the fact that it is not desirable to have amalgam mixed with the
concentrates for treatment by chlorination, there are many cases in which concentrators are not
used. In such cases the loss of £10 per day would not be insignificant in any mill, however large.

"It is generally supposed by millmen that if they find but little amalgamor none on the lower
plates they are saving all the gold, or, at least, the loss is infinitesimal. That this may bo an
erroneous supposition is shown by the fact that the Spanish mill amalgam is collected on the lower
portion of the tail-plates, when none is found near the upper end; and a significant circumstance is
that it is collected at a point where a curve is formed by reducing the pitch of the plates. The
effect of a curve in the plates is worth attention. Mr. Tregido and others have found by direct
experiment that a curved plate collects more gold than a flat one, and that a convexity is better
than a concavity., That which collects gold will also be likely to collect amalgam and mercury.
In the Plumas Eureka mill 761b. of mercury is lost in working 4,600 tons of ore. The proportion
of gold contained by dry amalgam varies with the degree of comminutionof the gold from one-half
to one-fifth. If we admit that mercury is lost in the form of dry amalgamcontaining one-fifth of
its weight of gold, the above quantity represents 951b. of amalgam, containing 191b. of gold.
However, it maybe conceded that not all the lost mercury is in the form of dry amalgam.

" As to the causes of the loss of mercury, it may be well supposed that a portion of that loss is
due to ordinary wear—that is, themetal is to a certainextent subject to attritionby sand and water,
the result being a quicksilver-dust of such extreme fineness as to be incapable of being recovered.
Another portion is lost by handling, by adherence to the fingers of the workman, by splashing when
poured, &c, and it is quite possible tha,t a little may become oxidizedor combined with sulphur or
other mineral matter from the ore. Some undoubtedly evaporates at ordinary temperatures,
though iv scarcely appreciable quantities. In theprocess of retorting the amalgam there may be a
failure to expel all the quicksilver, a portion of it remaining with the gold, and not all that is
expelled is condensed and collected as at the Keystone mill, where lOoz. are lost monthly.
Another way in which some quicksilver may be lost in gold-mills, as it certainlyis in silver-mills, is
by adherence to metallic particles which are attached to the gangue. In this case it is the gold
that steals the quicksilver, instead of the reverse.

" The discovery of the cause and prevention of undue oxidation of the plates will obviate one
important source of loss of amalgam. Frequent removal of the amalgam from the mortars seems to
be beneficial, and the common practice of running a month, or until the shoes and dies are worn
out, before cleaning up, appears to be bad. Therefore, on account of the waste of amalgam by
abrasion or extreme comminution, it might, be found profitable to clean the batteries, at least
partially, every two or three clays, notwithstanding the loss of time in so doing.

" As a substitute for silver-plating, some millmen smear the amalgamated plate with silver-
amalgam. There is some diversity of opinion and practice in the matter of preparing the copper
plates when not silvered, and some operators think they have aprocess of unequalledefficacy. It
makes no difference as to how the mercury is induced to attach itself to the plate, unless it may be
the expense, provided the amalgamation is thorough, and that any chemicals used in theprocess
are afterwards completely removed by washing. An efficient way in which to amalgamate aplate
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is to first clean the surface thoroughly by pouring on nitric acid of such a strength as to bite
promptly and effectively ; then wash repeatedly with clean water ; next pour on a solution of corro-
sive sublimate, which will cover the entire surface with a slight film of mercury ; again wash, and
then, on pouring quicksilver upon the plate, it will spread over the entire surface with the greatest
facility—evena film of oil on the plate cannot prevent the spreading or adhering. A method
preferred by some, though more laborious, is to scour the plate with sand until it presents a bright
and clean surface, afterwards rubbing it with quicksilver and a solution of potassium-cyanide.
Others prime the plates by means of a solution of mercury in nitric acid, following that with
metallic mercury. One gentleman claimed magical virtues for his process of amalgamating a plate
by rubbing it while dry with a red powder, the composition of which was his secret. The powder
had the appearance of iodide of mercury, and an experiment showed that a copperplate rubbed
with dry iodide of mercury became amalgamated and possessed the precise property claimed as
peculiar, which was that sulphurets would adhere to such a plate with sufficient force to prevent
their falling off when the plate was turned over. Unfortunately for the magic powder, another
plate, amalgamated with the aid of nitric acid, had the same property."

Professor Black, of the Otago University, advocates amalgamating the plates with sodium-
amalgam, and deprecates the use of nitric or other acids in silvering the plates. He calls attention
to the loss of gold and mercury causedby a green salt or scum that often grows on the plates newly
amalgamated, This, however, is due to the plates notbeingproperly washed with clean water after
using the acid. He describes the process of amalgamating theplates as follows : " (1.) The plate
is thoroughly cleaned on the side which is to be amalgamated by rubbing it perseveringly with a
wet cloth and fine sand. The rubbing must be continued until there is not a speck or spot or stain
left on that side of the plate. (2.) It is then, withoutamoment'sdelay, rubbed vigorouslyfor, say, ten
seconds with a cloth steeped in a strong solution of caustic soda or caustic potash. Ten or twelve
inches of soda- or potash-stick, dissolved in apint of water,makes asuitable solution for thispurpose.
(3.) A solution of 4-per-cent. amalgam, in drymercury, isnow, without a moment'sdelay,rubbed into
the surface of the copper plate with the same cloth that was used for rubbing in the soda or potash.
The rubbing is continued, with small additions of the dissolved amalgam, till the surface of the
plate appears in a satisfactory condition. A little more dissolved amalgam is then poured on, and
spread uniformly all over the surface, and the plate is ready for use." It is very questionable if
this process of amalgamating the plates has any advantage over theprocess described by Mr. Aaron.
It is certainly more laborious, and, if proper care is taken to washevery trace of the nitric acid from
the plate, the process of silvering with corrosive sublimate is certainly the easiest, and answrers the
same end. The great object to be attained is to silver theplates in such a mannerthat they will
not easily tarnish, and will present a bright, clear surface, and as long as this is attained it is of no
consequence what process is adopted consistent with economy.

Mr. Aaron goes on to state : "It does not require anygreat skill to amalgamate copper plates ;
but to keep them always bright and active while in use is more difficult. What seems, however, to
be a good plan is to anneal a new plate before amalgamating it. This softens the hard film pro-
duced by the rolling-mill, and leaves the plate in a better condition for catching the gold on its
surface.

"There is in most gold-mills a want of intelligent adaptation of means to the end sought in
amalgamation. The finer particles of gold are those which are most liable to be carried away in
suspension, and which consequently require the greatest feasible exposure to the possibility of
contact with the amalgamated surface of the plate. The coarse gold is amalgamated in the
battery; the coarser of those particles which are thrown out of the mortar by violent agitation of
the waterwithin arereadily arrested on the apron. What, then, is the object of the plated sluices
through which the pulp is afterwards conducted? Manifestly it is to save those finer particles
which continue to move with the current. Is it, then, philosophical to increase the volume of that
current by restricting it to a narrowerchannel, which is done in almost every instance, as will be
seen in the late report of the Mining Bureau, the aprons having a width of from 4ft. to oft., while
the plated sluices are only from 14in. to 16in. wide. If the sluice were turned sidewise to the
stream, the plates curved as a segment of a cylinder, and the pulp spread over a width of 12ft.,
instead of 16in., and at the same time suitably diluted with clean water, it would probably deposit
more of the suspended gold in the 16iu. of transverse across the plate than it now does while
rushing through 12ft. length with only 16in. of breadth. The principle has been" demonstrated to be
correct by actual experiment.

" There is a manifest tendency towards an increased use of wire-gauze screens in wet-crushing
mills in some parts of the State. It has often been asserted, and is perhaps generally believed, that
brass-wire screens cannot be used with quicksilver in abattery, and for this reason screens of that
character have been left generally to silver-mills, while even they have more commonly used
punched screens for wet work. The general idea is that brass screens will become amalgamated,
and that first choking and then destructionof the screens will ensue ; but this does not seem to be
the case—which will not greatly surprise any one who has had to amalgamate brass without using
some kind of chemical to induce adherence of the mercury. With some ores, especially those
which contain zinc-blende, the brass screens have been known to become amalgamated in twelve
hours without the use of chemicals in thebattery.

" Screens made of common tin-plate, punched in the usual manner, are being used, to the
astonishment of many, who had supposed that the mercurywould lay hold of the tinnedsurface,
and cause choking of the screen, whereas, in fact, the special merit claimed for. tin screens by
those who use them is freedom from choking, which may be due to the thinness of the plates.
Tin screens are used in Amador County by one ©r iwo mills. The tin is burned off previous to using.
They do not last long, but the old screens, having little or no gold attached, are l'eturned for new
ones pound for pound, and they are found to discharge well.
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'; In many, if not all, of the best gold-mills the screens are not more than Bin. high—often not
more than 6in.—and experience proves that this is ample, and that the old style of 14in. to 16in. high
has no advantage overthe present.

"Inbatteries the tendency is towards heavy stamps, some of the newmillshaving them I,loolb.
weight, while I,ooolb. stamps in some sections are becoming quite common. Another change is the
increasing substitution of riffles for inside plates. The riffles are cast on an iron back-plate, which
is fixed in the mortars, and are said to catch a great portion of the amalgam. Steel shoes and dies
are considered more economical than iron, and are being more generallyused than formerly. In
some Californiau mills,as well as in Silver theKing mill, in Arizona, it has been found that steel dies
become worn in holes, and so irregular as to be; rendered useless long before they were worn down
to the requisite size for abandonment; wrhile the shoes remained in excellentform. In these cases
cast-iron dies were used -with steel shoes very advantageously. The inference to be drawnfrom this
irregularity of the wearing of the dies is that the material of which theywere made was of a bad
quality. It is commonly stated at the mills where steel is used that the shoes and dies of Eastern
make are much superior to those made in California, and at the Plumas Eureka mill the English
article is declared to be better than either of the others.

" Tappets and cams of steel are nowbecoming common, and give greatsatisfaction. The tappets
are generallycounterbored, and this practice is also being applied, though less generally as yet, to
cams. The effect of the counterbore is to give the cam or tappet three points of contact with the
shaft, instead of only two as when the core is circular, the counterbore being slightly oval, with the
longer axis passing through the key-seat in the cam, or the gib in the tappet. This gives greate
stability by preventing oscillation or wobbling.

" Inregard to theweight of the stamp, it must be remarked that nominal weight, as given at the
foundries, is greater than the actual weight. The former is the gross weight; the latter the net
weight of the finished stamp, including stem, boss, and shoe. The difference may be 501b.,
by which amount thereported weight must be reduced in general. Unfortunately the most advan-
tageous weight of stamps for crushing gold-quartz cannotbe deduced from a comparison of the stamp
duties in differentmills, because the stamp duty is a function of many different quantities. The
hardness of quartz, as tested by scratching, is nearly uniform, but the facility with which it maybe
crushed depends greatly on its texture, as whether it is friable, like that of the Yuba Mine, or com-
pact. The size of the lumps of ore falling under the stamps exercises an important influence on
the stamp duty, for, while a large piece manifestlyrequires more force to crush it than a smallpiece,
it unfortunately happens in abattery that the larger the piece the less force is applied,because the
drop of the stamp is proportionately reduced at the time when it should beincreased. For the same
reason the manner of feeding makes a great difference, high feed taking more from the fall of the
stamps than low feed.

" Naturally, the more the rock is broken into small pieces before it goes to abattery, the lower
and more uniform can the feed be made, and the less drops will the stamps require; hence the fre-
quency of the drops can be increased, and more ore can be crushed with the expenditure of a given
amount of power in lifting the stamps.

" At the Silver King mill, in Arizona, the stamp duty with a given drop was increased fully 20
per cent, by the use of a goodrock-breaker, as compared with, the results of breaking by means of
hand-hammers. Then, not only the grade of screen used, but the height of the discharge above the
dies, thewidth of the mortar, the extent and rate of stamp-drop, the quantity of water used in the
battery, the proportion of the sulphurets, all influence the rate of crushing, eventhough the ore may
be essentially quartz ; and when different kinds of rock also enter into the question it becomes so
much the more involved.

"In the Delhi mill stamps of different weight are used—namely, I,ooolb. and 1,1001b., the
screens and drops being equal. This would afford a good basis for comparison but for certain
circumstances. In thefirst place the diametersof the shoes are not proportioned in the ratio of
the weight, being respectively 9in. and 10in., giving the crushing-surface ratios as 81 to 100, while
jihe weight-ratios are as 90 to 100. In the secondplace, the heavier stamps are five in battery
while the lighter are but four, which places the latter at a disadvantage in two ways—first, because
the order of the drops canuot be so well arranged, in consequence of which two adjacent stamps
follow each other, which is a disadvantage; second, because one-half of the four stamps are
necessarily end stamps, w?hile in the other case only two-fifths are end stamps, and it is conceded
that the end stamps do less crushing than the others in a mortar. Thus the statement of the mill
foreman that the five-stamp batteries crush one-half ton per stamp a day more than the four-stamp
batteries, while doubtless true, cannot be accepted as proof of the superiority of the heavier stamps,
which consume less power in proportion to the wrork done—that is, they require one-tenth more
power, and do one-fifth more work, nearly.

"The Blue Bell and Washington mills, in Nevada County, are alike in the weight of stamps,
drop, number of drops, and grade of screens ; yet therespective stamp duties are 1^ and 2|- tons :while the Yuba, with 501b. moreweight of stamp, 1-Jin. more drop, and four less to the minute, has
a duty of 2 tons. The power required for the Blue Bell and Washington is to that required by
the Yuba as 4399 to 5418, while the mean duty of the first two is to the mean duty of the last as
195 through 30 meshes to the inch to 200 through 40 meshes. The additional power consumed in
the Yuba, equal to nearly 23 per cent., gives nearly 2-7 per cent, more ore crushed through a
sieve which has nearly 78 per cent, more meshes to the square inch. The value of the difference
it is impossible to compute in fenns of power required, hence this comparison is of little utility.

" The Gaston Eidge mill, with 7501b. stamps, consuming a power represented by 58, has a duty
of 2f tonsdaily, while the Omaha, with 9001b. stamps and a power-consumptionrepresented by 50,
gives a duty of If tons daily, the screens being of the same grade in both. In this case the
lighter stamp consumes the greater amount of power owingT)O the higher and more frequent drop,
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and it crushes nearly 72 per cent, more ore with 16per cent, morepower, which is largely in favour
of the lighter stamps. Again, the Mayflower, with 9501b. stamps and a power in the proportion
of 59, crashes 2-J- tons through the same screen ; hence, with slightly less power, the lighter stamp
again crushes more than the heavier by 10 per cent.

"Qf machines other than stamp-batteries for the reduction of auriferous rocks little can be
said, unless as to the work at the Spanish Mine, in Nevada County, where is successfully workedin
Huntington centrifugal rolling-mills perhaps the lowest grade of milling-rock that has ever been
made jDrofitable in this country.

" Byreference to the noteson the mine in question in the report of the State Mineralogist, 1888,
it will be seen that the ore yields an average of 2s. lid. per ton, on which a profit of lOd. per ton is
realised. It goeswithout saying that the conditions are exceptionally favourable for extracting and
milling the ore at little cost, and that a cheap class of labour is mainlyemployed ; yet we cannot but
admire the courage of a man who not only undertakes to handle 70 per cent, without loss, but
has actually paid off some £1,600 of debts from the proceeds. In this plant the sft. Hunting-
ton mills work daily some 35 tons each of soft slate mixed with a little ferruginous quartz. It
must not be hastily inferred that this mill is suitable in all cases.

" The Tustin mills have worked satisfactorily in Calaveras County, at the Willard Mine, where
they have been used for crushing ore for amalgamation on plates and concentration of the
sulphurets. T. B. Morse, E.M., in his report on this mine, published in the reports of the State
Mineralogist for 1886, speaks of the work of .this machine in comparison with stamps as follows :—

" A comparison of the two methods of crushing shows a marked difference in the results. In
crushing through the battery a large amount of slimes is produced; with the pulveriser a very
small quantity of slimesis made. As a consequence, with ourore, where the rock is very hard, the
gold exceedingly fine, and the sulphurets soft and brittle, we find that on the same ore we amalga-
mate a much greater percentage of the fine gold after the pulveriser than after the stamps; and
whenwe come to concentrate we can save only 18 to 20 per cent, of the assay-value of the oreafter
stamps, and 85 per cent, after the pulverisers. On the same ore and with the same screen one
pulveriser is about the equivalent of six to eight stamps, according to the character of the ore."
This verifies what has been, said as to some of the causes of loss of gold and of sulphurets.

"Another machine, which is the acme of simplicity and cheapness, is Kendall's NationalEocker.
A mill of this kind is worked at Bald Hill, in Placer County, and Mr. Bell, the owner, states it is
giving excellentresults from hard quartz containing free gold andpyrites. It was also tried at the
Spanish Mine, and, although not so satisfactory as the Huntington, it did as well as a stamp-
battery. The Wiswrell and Bryant .mills, which are modifications of the well-known Chili mill, or
edge-wheel, are well spoken of in some quarters. All these mills are essentially rolls, differingfrom
the Cornish and Krom rolls chiefly in that they consist of a roller or rollers working againstaplane,
or a ring-formed base, instead of against another roller, with the advantage that the ore does not
escape until it is fine enough, while, especially in the Tustin pulveriser, it is not subjected to much
needless trituration. It is well known that they produce less slime than batteries do, andcrush the
orewith more evenness. While stamps may be best in many cases, it may well be that some ofour
inillmen go too far in giving them the preference in all.

"We have seen thatone cause of a loss of gold maybeexcessive triturationin thebattery. One
of the radical defects of the battery is, that the rock is not completely expelled from the mortar as
it becomes fine enough to pass the screen ; it would be easy to demonstrate that it cannot be, but
that is unnecessary,as the point is universally conceded. On the other hand, a loss, moreor less, is
always sustained for the want of trituration of a portion of the ore, leaving many particles of gold
still enclosed in the stone.

" The notes in the report show a very general preference for the Rue concentrator ; neverthe-
less, where the Frue and the Triumph are used side by side in the same mill, there seems to be
no differencein the results obtained, though preference is still given to the Frue, for the reason, as
stated by the inillmen, that it requires less care and attention than the other—which is to say,
equally good results are obtained with less trouble. How far the preference may be due to the fact
that the Frue wasfirst in the field the future must determine.

" As a motor, where water-power under high fall is available, the practical verdict of the mill-
men is in favour of the Pelton wheel. In Amador County more Knight wheels are used than
Pelton, and as many Donnelly as Pelton. Knight's are generally used in hoisting-works, on account
of the hydraulic nozzle. With two 6ft. Knight wheels, and power-gates and nozzle, the engineer
canrun the cable 400ft. per minute, and stop the skip within a foot from the place it occupied when
the gate was closed. These nozzles do not work in. a bucket shaped like the Pelton. The Pelton
wheels, under most heads, work to a higher percentage. The Donnelly wheel is used with any
number of round nozzles. The buckets are fastened on the wheel as in the case of the Pelton.

" Overshot wheels are rather frequently used with low falls, but are open to the objection of a
great tendency to become loaded with ice in cold weather; moreover, aPelton willwork with a low
fall, and is cheaper than an overshot of large diameter. The* true turbine wheels are not much
used in quartz-mills, probably because a turbine for high fall is of very small diameter, and conse-
quently must make so many revolutions per minute that excessive ' gearing down' is necessary in
order to obtain the very moderate rate of revolution required in most parts of a rock-mill; which is
not the case with a Pelton, a Knight, or a Donnelly, as these can be made of much larger diameter
for any given fall, and hence make fewer rev6lutions per minute. Another difficulty with at least
one of thebest turbines, is tha"t, if not worked at full gate, any suspended matter in the water, even
mica, lodges in the wheel-case and obstructs the movement of the gates. Also, the efficiency of
such wheels is much impaired by a small amountof wear.

" The feeders in use, where not some simple home-made contrivance, as the ' box-feeder,' or the
more ingenious ' bucket-roller ' feeder in the Ready Eelief mill, are almost universally the Hendy
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Challenge. The Templeton, or roller-feeder, is used exclusively in the Keystone mill, and is giving
entire satisfaction, and the same feeder in the Bunker Hill mill works side by side withthe Challenge,
and, though the latter is considered the better machine, it is much more costly. On examining a
sample ofconcentrated sulphurate as to an alleged volatilisation of gold in roasting them in the
muffle without salt: the sender stated that he found a loss of loz. 9dwt. in gold and 2oz. of silver
to the ton. Twoassays were made on theraw material with very nearly concordant results, and two
other assays were carefully roasted prior to the smelting, the results of these two also nearly agree-
ing. The difference between the means of the raw and the roasted assays showed a loss of O3oz.
of silver per ton, or about 1-J- per cent, of the total silver. There was no loss of gold. The ore
contains, besidesiron-pyrites, tellurium and antimony, but not any copper. Intheexperiment the ore
was roasted with very low heat, and under a perforated cover to prevent loss by decrepitation, for
about forty-five minutes, being twice removed from the muffle, cooled, uncovered, and stirred.
Afterwards the covers were removed, and the roasting continued for half an hour longer under
higher heat. The ore then smelled quite ' sweet,' and was assayed in the usual manner. The
roasting-dishes were well coated on inside with reddle, and after the roasting thebottoms were
scoured with ground glass to remove any metal which might have passed into or adhered to the
substance of the dishes, the resulting dust being added to the assays."

VALUE OF WORKS CONSTRUCTED.
The total value of works in progress and constructed by this department since the votes were

placed under the control of the Hon. the Minister of Mines, including roads and other works
for the development of the mining industry, either by way of subsidy or otherwise, has been
as follows:—

Nature of Work.
Total Cost of

Construction, or
Amount authorised

to be expended.

Expenditure,by Amount of
way of Bubsidy or Liability by Mines

otherwise, by Department on
Mines Department. Works in Progress.

Up to Yeabs 1882-83 and 1883-84.
Water-races
[toads on goldfields
Roads and tracks undertaken by County Councils,subsi-

dised by Mines Department
Works undertaken by prospecting associations, subsidised

by Mines Department
Construction of drainage- and sludge-channels, subsidised

by Mines Department

£ s. d.
29,252 1 11
21,437 11 2

£ s. a.
14,853 9 5
13,089 16 0

£ s. d.
14,398 11 6
8,347 15 2

52,841 17 0 21,844 16 7 10,207 15 9

13,216 13 4 3,350 0 0 3,400 0 0

5,750 0 0 2,468 15 4 781 4 8

122,498 3 5 55,006 17 4 37,135 7 1

1884-85.
Water-races
Roads on goldfields
Roads and tracks undertaken by County Councils, subsi-

dised by Mines Department
Roads to mines, other than gold, subsidised by Mines De-

partment
Works undertaken by prospecting associations, subsidised

by Mines Department
Construction of drainage- and sludge-channels, subsidised

by Mines Department
Diamond and other drills

4,846 1 9
13,667 10 1

14,596 2 9
9,630 9 6

4,648 11 6
12,384 15 9

13,566 14 1 6,293 10 6 12,73'J 17 6

4,594 10 0 111 19 0 2,8S8 1 0

850 0 0 108 0 0 3,692 0 0

4,050 0 0
3,600 0 0

1,050 0 0
1,858 0 0

1,981 4 8

45,174 15 11 33,648 7 9 38,284 10 5

1885-86.
Water-races
Roads on goldfields
Roads undertaken by County Councils,subsidised by Mines

Department
Roads to mines, other than gold, subsidised by Mines De-

partment
Works undertaken by prospecting associations, subsidised

bj'Mines Department
Construction of drainage- and sludge-channels, subsidised

by Mines Department .. •Schools of Mines

3,660 4 9
27,543 18 8

6,063 2 3
12,360 14 9

6,964 4 4
27,567 19 8

14,773 2 3 13,043 15 9 12,477 9 2

1,551 19 10 4,327 0 10 490 12 8
ll,8G0 18 0 1,999 5 7 ■ 6,-389 5 9

10,051 14 9
2,100 9 7

3,994 16 6
1,260 9 7

.6,995 9 9
900 0 0

71,602 7 10 43,049 5 3 61,785 1
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VALUE OF WORKS CONSTRUCTED—continued.

.-.. Nature of Work.

i
Total Cost of i Expenditure,by

Construction, or way of Subsidy or
Amount authorised otherwise, by

to be expended. Mines Department.

Amount of
Liability by Mines

Department on
Works in Progress.

1886-87. £ s. d. _ s. d.
1,928 14 4

22,229 16 1

_ s. d.
3,406 0 8

17,791 7 0
Water-races
Roads on goldfields
Roads and tracks undertaken by County Councils,subsi-

dised by Mines Department
Roads to mines, other than gold, subsidised by Mines De-

partment
Works undertaken by prospecting associations and com-

panies, subsidised by Mines Department
Construction of drainage- and sludge-channels, subsidised

by Mines Department
Diamond and other drills
Schools of Mines

12,453' 3 5

12,613 4 8

15,671 19 6

7,415 19 6

306 1 0

4,521 7 3

10,455 1 5

110 13 1

4,018 4 7

5,549 14 6
422 15 6

3,183 7 1

6,207 18 0
422 15 0

3,383 7 1

672 6 10

700* 0 0

49,894 4 8 46,415 18 9 37,813 13 7

1887-88.
Water-races
Roads on goldfields
Roads and tracks undertaken by County Councils, subsi-

dised by Mines Department
Roads to mines, other than gold, subsidised by Mines De-

partment
Works undertaken by prospecting associations and com-

panies, subsidised by Mines Department
Construction of drainage- and sludge-channels, subsidised

by Mines Department
Schools of Mines
Aids to treatment of ores

6 6 6
6,860 4 3

0 6 6
17,28111 3 7,370' 0 0

2,998 15 0 8,012 5 2 3,942 4 2

14 5 4

6,456 8 0 2,838 19 11 924 8 0

1,859' 3 7
1,200 0 0

19,380 17 4

1,110 4 11
2,221 19 4.

390 18 3

2,054 10 6
337 4 3
209 1 9

31,876 10 8 14,837 8 8

1888-89.
Roads on goldfields
Roads and tracks undertaken by County Councils,subsi-

dised by Mines Department
Works undertaken by prospecting associations and com-

panies, subsidised by Mines Department
Construction of drainage- and sludge-channels, subsidised

by Mines Department
Wharves, contributions by Mines Department
Aids to treatment of ores, subsidised
Schools of Mines

10,253 5 3 4,304 3 9 1.3,218 11 6

7,318 1 0 2,406 16 8 5,195 6 1

474 0 0 236 0 0 687 8 0

589 19 5
54 10 6
96 6 0

209 1 9
1,188 6 10

343 13 5

895'16 10 i'i'li 3

19,531 2 6 8,555 5 6 19,489 13 3

1889-90.
Roads on goldfields
Roads and tracks undertaken by County Councils, subsi-

dised by Mines Department
Works undertaken by prospecting associations and com-

panies, subsidised by Mines Department
Water-races
Wharves
Schools of Mines
Aids to treatment of ores
Tracks to open up mineral lands
Diamond drills

3,834 9 7 9,148 5 9 8,005 5 4

8,507 15 8 3,451 17 11 5,928 1 3

2,200' 0 0 719 0 0
150 0 0

1,034 0 11
142 8 9
207 3 0
425 14 5

603 0 0
681 0 0
193 13 5
50 14 01,040 0 S

142 8 9
1,000 0 0

425 14 5
792 16 6

17,150 9 1 15,278 11 3 16,314 10 6

Summary.
Roads on goldfields
Subsidised roads and tracks
Subsidised roads and tracks other than on goldfields
"Prospecting
Water-races
Wharves
Schools of Mines
Drainage channels
Diamond drills
Treatment of ores
Tracks to open up mineral lands _

96,050 2 5
112,019 9 8

6,146 9 10
48,481 2 10
39,964 14 11

589 19 5
9,138 17 9

21,401 9 3
4,448 9 11
1,342 8 9
1,000 0 0

88,044 17 1
62,529 8 1
4,759 6 2

13,054 12 9
38,106 15 3

246 6 0
9,088 3 9

14,885 5 3
2,746 9 11

742 8 9
207 3 6

8,005 5 4
5,928 1 3

663 0 0
681 0 0
193 13 5
50 14 0

792'16 0

16,314 10 6341,183 4 9 234,430 16 6

* There is JOs. deducted this year on deep le- -els, Manaia, which sum hasbeen cancelled,
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The foregoing statements show that the value of new works undertaken last year was £17,150,
as against £19,531 for the former year, while the actual expenditure last year amounted to £15,279,
as against £8,555 for the year previous. The liabilities on works in progress at the end of
March letSt were £16,315. The total value of works constructed and in progress that have been
carried on under this department since the votes were placed under the control of the Hon. the
Minister of Mines is £341,183, out of which payments have been made to the extent of £234,431.
The balance, less the liabilitiesnowshown, has been subscribed by local bodies.

Although this large expenditure has been made within goldfield districts, there is still a great
deal wantingin roads and tracks. Indeed, it is only since the votes have been placed under the
Hon. the Minister of Mines that the goldfields have been opened out, with the exception of some
of the main roads in the colony ; and, if these roads and tracks had not been constructed, the
mining industry would have been in a worse state than it is at present, as the construction of these
not only has cheapened the cost of transit of all supplies, but it enables machinery to be conveyed
on to the ground adjacent to the different mines, and gives facilities to prospect and open up the
country.

The mining industry is on the whole lookingbetter than it has done for years. The principle
of working wet alluvial shallow ground by dredges is being successfully done, and working the
beaches and river-beds by dredges is now an accomplished fact. These dredging operations will
develop into a large industry. Improvements will no doubt be made in the washing and gold-saving
appliances, whereby a much larger percentage of the gold will be obtained. There is also great
attention being given to the treatment of auriferous and argentiferous ores, and improvements in
mining machinery, that cannotfail to bring about good results, and establish the mining industry
on a firmer footing. If mining properties were held merely for the dividends accruing from the
working they would be conducted on a much more satisfactory basis, but the great element at
present is the trafficing in sale of shares. It may be asserted that the fluctuations in the share
market denote the values of theproperties, but such is not always the case. There is sometimes
the principle of "bull" and "bear" the market adopted, and in that case the value of shares is
raised to prices not at all warranted by the value of the property itself as a dividend-paying
concern ; but this principle is becoming less and less every year; and when it is entirely done away
with, and mining ventures conducted on the same commercial basis as other industries, it will
attract the attention of capitalists, and much of the treasures nowhidden from the eyes of man will
be unfolded, and the industry will become in a more prosperous condition.

Annexed is a statement showing the cost of construction of the various roads, tracks, and
other works, as taken from the departmental records, since the votes have been administered by the
Hon. the Minister of Mines; and also a list of thecertificated mine-managers in the colony.

I have, &c,
Henby A. Gokdon, M.A.Inst.M.E.,

Inspecting Engineer.
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List of on Goldfields undertaken wholly by the Mines Department, or by Subsidies
to County Councils, Local Bodies, and Prospecting Associations, in Progress on the
31st March, 1890.

Locality and Nature of Works.
Total Cost,

or
Amount authorised.

Amount of
Contribution paid

by Mines
Department.

Amount dueby
Mines Department

on Works
still inProgress.

NOBIH ISLAND.
Roads (subsidised).
Coromandel County.

Matarangi Goldfields Track
Harbour View Track extension
Mercury Bay Road
Mokepoke Gully Track
Widening and extending Manaia road
Kapanga to Paul's Creek
Coromandel to Cabbage Bay
Mercury Bay to Kuaotuna
Wainaru toKuaotuna
Sea-beach toKuaotuna
Thames-Coromandel Road via Manaia
Road to Tarawera Claim

& s. d.
400 0 0
222 0 0

1,300 0 0
47 0 0
10 0 0

200 0 0
200 0 0
360 0 0
450 0 0
200 0 0
300 0 0
100 0 0

£ s. d.
100 0 0
105 0 0
420 0 0

£ s. d.
100 0 0

6 0 0
230 0 0

23 10 0
5 0 0

100 0 0
100 0 0
180 0 0
225 0 0
100 0 0
150 0 0
50 0 0

1,269 10 0

Thames County.
Karaka Creek to Lucky Hit
Waiomo Creek to Tapu..
Puriri to New Discovery
Hikutaia towards Marototo
Alabama Creek Track
Track to Hikutaia Goldfleld
Sylvia Claim to Tararu..
Te Papa Gully Road

3,789 0 0 625 0 0

600 0 0
1,500 0 0

200 0 0
200 0 0
100 0 0
200 0 0
250 0 0
100 0 0

170 0 0
659 1 10

130 0 0
90 18 2

100 0 0
100 0 0
50 0 0
26 2 5

125 0 0
SO 0 0

73 17 7

3,150 0 0 902 19 5 672 0 7

Ohinemnri County.
Road from Battery to Waihi Mines
Marototo Track
Repairs, flood damages
Hikutaia River to Marototo Mine

300 0 0
100 0 0
200 0 0
300 0 0

17' 6 10
80 7 G

150 0 0
50 0 0
82 13 2
69 12 6

Piaho County.
Premier Mine to Katikati

900 0 0 97 14 4 352 5 8

500 0 0 250 0 0

MIDDLE ISLAND.
Roads (subsidised.)
Marlborough County.

Formation ofroad to Cullensville,Mahakipawa Mines 217 4 0 108 12 0

Waiviea County.
Repairing horse-track, Baton toKaramea Road .. 100 0 0 50 0 0

Butter County.
Waimangaroa to Sea-beacli
Addison's to Wilson's Lead
Cedar Creek towards Coalbrookdale
Addison's Flat to Caroline Terrace

240 0 0
400 0 0
100 0 0
200 0 0

120 0 0
200 0 0

50 0 0
100 0 0

940 0 0 470 0 0

Inangahua County.
Globe Hill to Merrijigs
Mangles Valley to McGregor's Station
Horse Terrace to Hunter's
Larry's Creek to Lyell ..

1,560 0 0
1,200 0 0
1,280 0 0
1,080 0 0

464 8 0 315 12 0
600 0 0
640 0 0
116 10 0423 10 0

5,120 0 0 887 18 0 1,672 2 0

Westland County.
New Rush, south side Hokitika River
Extension of Tucker's Flat Road to New Rush

100 0 0
500 0 0

18 19 3
85 9 9

31 0 9
164 10 S

1

600 0 0
i ,

104 9 0 195 11 0

Grey County.
Deep Creek to Bell Hill .. --Erack to Blackball Diggings
Track to connect Baird's Terrace track with Irishman's

1,400 0 0
800 0 0
250 0 0

401 0 0
240 0 0
76 0 0

299 0 0
160 0 0
49 0 0

2,45a 0 0 717 0 0 508 0 0
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List of Works on Goldfields, &c.—continued.

Summary of Works.

*■ Locality and Nature of Works.
TWoi fnot Amount of Amount cjue by

oiaj oot.1, Contribution paid Mines Departmem
Amount authorised.! D£ t̂. stil^^ess.

Collingwood County.
Extending Anatoko Bridle-track

£ s. d.
100 0 0

£ s. d. £ s. d.
80 0 0

Taicri County.
Nenthorne Road 600 0 0 300 0 0

Roads constructed wholly by Mines Department.
Waikawau to Manaia ..
Karangahape through Gorge
Aorere toKararnea and Mokihinui
Tapu to Waikawau
Grey Valley to Teremakau
Jackson's Bay to Cascade and Gorge River Districts
Arthur's Point to Skipper's
Improving roads and tracks, Collingwood to Takaka and

Motueka
Contingencies ..

1,000 0 0
1,000 0 0

25,196 8 6
770 0 0
900 0 0

5,270 16 9
11,782 9 1

625 2 0
505 3 1

20,163 12 0
400 0 0
633 6 0

4,709 3 ?•
11,167 4 1

374 17 6
494 16 11

5,032 16 0
370 0 0
266 14 0
561 13 6
015 5 0

11,194 10 10
292 13 4

10,905 8 11
292 13 4

289 1 11

Water-baces.
New Water-mains, Thames Water-race
Argyle Water-race
Nelson Creek Water-race
Waimea-Kumara Water-race
Mikonui Water-race
Mount Ida Water-race
Contingencies

57,406 18 6 49,401 13 2 8,005 5 4

1,500 0 0
7,653 15 1

957 16 7
11,265 10 3
13,997 1 4
3,200 0 0

639 12 8

285 0 0
7,053 15 1

957 10 7
11,049 10 3
13,997 1 4
3,200 0 0

039 12 8

405 0 0

216 0 0

Wharves.
Anikiwa Jetty, Marlborough

39,213 15 11 37,782 15 11 681 0 0

289 19 5 90 6 0 193 13 5

Peospecting Subsidies,
Kapanga Gold-mining Company (Limited) 20,000 0 0 337 0 0 603 0 0

Schools op Mines 9,138 17 9 9,088 3 9 50 14 0

Tracks for opening up Mineral Lands.
Foot Bridge, Ngakawau River
Port Pegasus Pack Track

350 0 0
600 0 0

116 0
155 7 6

348 4 0
444 12 6

950 0 0 157 3 G 792 10 6

ttoads (subsidised)—Coromandel County
Thames County
Ohinemuri County
Piako County
Marlborough County
Waimea County
Buller County
Inangahua County
Westland County
Grey County
Collingwood County
Taieri County

£ s. a.
3,789 0 0
3,150 0 0

900 0 0
500 0 0
217 4 0
100 0 0
940 0 0

5,120 0 0
COO 0 0

2,450 0 0
160 0 0
600 0 0

& s. a.
625 0 0
902 19 5

97 14 4

887 18 0
104 9 0
717 0 0

& s. a.
1,269 10 0

672 0 7
352 5 8
250 0 0
108 12 0
50 0 0

470 0 0
1,672 2 0

195 11 0
508 0 0

80 0 0
300 0 0

18,520 4 0 3,335 0 9 5,928 1 3

iioads wholly constructed by Mines Department .. 57,400 18 0 49,401 13 2 8,005 5 4

Water-races 39,213 15 11 37,782 15 11 C81 0 0

Wharves 289 19 5 96 6 0 193 13 5

Prospecting subsidies .. 20,000 0 0 337 0 0 063 0 0
i 9,138 17 9 9,088 3 9Schools of Mines 50 14 0

rracks to open up mineral lands 950 0 0 157 3 0 792 16 6

145,525 15 7 100,198 3 1 10,314 10 0
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List of Works on Goldfields constructed wholly by the Mines Department, or by Subsidies
to County Councils, Local Bodies, and Prospecting Associations, and completed prior to the
31st,March, 1890.

Locality and Nature of Works. Total Cost.
Amount of

Contribution
paid by Mines
Department.

NORTH ISLAND.
Roads (subsidised).
Coromandel County.

tmpi'oving road to Iona and Just in Time Companies' Mine
Making and improving track from Tokatea towards Kennedy Bay ..
j-oldenBelt Track
fokatea Road (repairs)
Making and improving track from Golden Belt to Tiki
Making road from Ring's Bridge to Kapanga Mine
Slaking road to Kapanga Mine ..
Uemporary track from Tokatea Saddle to Waikoromiko
Continuation of track from Success Company's Mine to top of main range
Completion of road from Tokatea Saddle to Tokatea Battery
Widening road from Matawai to Vaughan's Claim
Improving track, Mercury Bay to Waitai
Continuation and improving Waikoromiko Track
Kmily Battery to Rocky Creek .. .. .. .. .. . • • ■
frack, Bismarck Battery toKennedy Bay
Road up Manaia
Extension of Vauglian's and Vizard's Tracks
Vizard's towards Marebel
Extending and widening Waitaia Road
Makarau to Waiau
Waikawau to Tiki
Paul's Creek to Cabbage Bay
Waikawau Creek Track
McLaughlin's Road
Manaia to McGregor's new find
Manaia to Tiki
Did saw-mill towards Matawai
Extension of Paul's Creek Track

£ s. d.

200 0 0
320 0 0
100 0 0
300 0 0
239 3 3
150 0 0
132 0 0
50 0 0
80 0 0
50 0 0

357 0 0
100 0 0
150 0 0
60 0 0

200 0 0
675 10 6
150 0 0
200 0 0
100 0 0

1,600 0 0
500 0 0
200 0 0
100 0 0
100 0 0
100 0 0
500 0 0
200 0 0
300 0 0

£ s. a.

.133 6 8
213 6 8
50 0 0

150 0 0
159 8 10
100 0 0
88 0 0
33 6 8
53 6 8
33 6 8

238 0 0
66 13 4

100 0 0
40 0 0

133 6 8
450 7 0
100 0 0
133 6 8
66 13 4

1,066 13 4
333 6 8
133 6 8
50 0 0
50 0 0
50 0 0

250 0 0
100 0 0
150 0 0

■

7,213 13 9 4,525 15 10

Thames County.
Making new road from Ohinemuri River toKarangahako Quartz-mine
Dray-road to connect Otanui Mines with crushing-battery at Maungawherawhera

Creek .. .. .. .. • • ■ •
Improving roads from Waitekauri Road to Katikati Road
[mproving road up Karaka Creek to Lueky Hit Company's Mine
Improving road to upper mines, Waitalii
Karangahake to battery
Ralph's Battery, Waitekauri
Dtanui Road tomines
Road to Wick's Battery
Rocky Point Road, Tararu
Phames Borough boundary to hematite mine
Widening road from bridge over Hape Greek to Otanui Mines
rrack, Karangahake Goldfield
Kauaeranga Valley to Otanui ..
Fapu Road to mines ..
fauranga Road to Karangahake Bridge-site
Karangahake Bridge ..
frack up Maungakerikeri Creek
rhames Borough boundary to Hape Creek No. 2 ..
UpperKaraka Road .. .. .. ■ ■ .• • • 'Repairing flood damages, Waiotahi, Moanataiari,Karaka, and CollarboneRoads
Sea-beach to Waiomo ..
IePapa Gully Road ..
New Find to Waiomo Battery
Rocky Point Road
Waiotahi towards Mercury Bay
Te Mata Road

650 0 0

710 0 0
250 0 0
263 1 0
258 18 10
300 0 0
399 1 0
299 18 0
70 0 0

300 0 0
350 0 0
183 17 0
784 1 0
470 7 0

81 17 9
341 5 0
229 6 6
93 4 4

600 0 0
179 13 0
350 0 0
750 0 0

75 0 0
110 0 0
350 0 0
522 11 0
178 17 6

433 6 8

473 6 8
166 13 4
175 7 4
172 12 7
200 0 0
199 10 6
199 18 8
46 13 4

200 0 0
233 6 8
122 11 4
522 14 0
313 11 4

54 11 10
227 10 0
152 17 8
62 2 11

300 0 0
119 15 4
175 0 0
375 0 0

37 10 0
55 0 0

175 0 0
261 5 6
89 8 9

9,150 18 11 5,544 14 5

Ohinemuri County.
JubileeMine Track
Track up Tui Creek
Prospecting-track, Whangamata and Waitekauri
framway, Karangahake to Railey's Reduction-works
Strengthening bridges, Waihi Road
Paeroa to Hikutaia

118 0 0
306 0 0
200 0 0
400 0 0
200 0 0
400 0 0

59 0 0
15a 0 0
166 13 4
200 0 0
133 0 8
200 0 0

1,624 0 0 912 0 0

TPiako County.
Pjxtension and completion of Te Aroha Tramway
rramay to Fergusson's Battery, Waiorongomai .. ._;_
Road, Waiorongomai
frack to claims at Buck's Reef..
rrack, Fern Spur to Butler's Spur
rracks up Stony Creek, Te Aroha Goldfield,&c. ..

18,000 0 0
1,500 0 0

497 17 0
55 5 6

231 17 9
54 0 0

12,000 0 0
1,000 0 0

331 18 0
36 17 0

154 11 10
36 0 0

20,339 0 3 13,559 6 10
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List of Works on Goldfields, &c.—continued.

Locality and Nature of Works. Total Cost.
Amount of

Contribution
paid byMines
Department.

Hutt County.
Road to connect Otorongo Bay with Albion Company's battery, also to connect Tora-

whiti Quartz-mine with battery
Road, Makara Junction to Terawhiti

£ s. d.

509 16 6
450 0 0

£ s. d.

210 17 0
225 9 0

959 16 6 435 17 0

SOUTH ISLAND.
Roads (subsidised).

Tuapekd County.
Making road from top of Terrace to Waipori Bush
Road, Beaumont to Remarkable Bush
Improving road from WaiporiTownship to antimony-mines, Lammerlaw Ranges
Waipori Township to Waipori Bush
Clutha River to Campbell's
Waitahuna to copper-mine
Road to open up quarry for Waitahuna Bridge
Waipori Road, via Bungtown

300 0 0
300 0 0
200 0 0
200 0 0
70 9 0

200 0 0
100 9 10
566 8 10

200 0 0
200 0 0
133 G 8
133 6 8
50 19 4

133 6 8
106 19 11
283 4 5

2,003 7 8 1,241 3 8

Southland County.
Improving tracks from Mataura to Nokomai
Improving road, Waikaka to Leatham .. ..
Improving road from Waikaka Township to Leatham Creek
Improving road from Waikaka to Waikaka railway-siding..
Widening and improving bush-track to Waikawa..
Waikaia to Whiteombe
Waikaka to Switzer's .. .. ■ • • • ...
Road near Waikaka Township

75 0 0
150 0 0
30 0 0

150 0 0
150 0 0
150 0 0
150 0 0
150 0 0

50 0 0
100 0 0
20 0 0

100 0 0
100 0 0
100 0 0
100 0 0
100 0 0

1,005 0 0 670 0 0

Westland County.
Improving track, Butchers' Creek to Gentle Annie Terrace
Bridle-track toKanieri Lake .. .. *. .
Bridle-track' to Eel Creek
Tunnel-track, Galway Beach to Gillespie's Beach
Road from Duffer's Creek, Greenstone Road, to fifteen-milepeg, Christolmroh Road..
Continuation of track, Back Creek to Bel Creek
Bridle-track, Duffer's Creek, Bowen and Okarito Road, to sea-beach
Ross Borough boundary to Mount Greenland
Track, Kanieri Lake to Humphrey's Gully
Track, Larrikins' toLoop-line Dam
Rough Wainihinihini to UpperDam
Browning's Pass to Reefs
Okarito Porks to Teal Creek-
Road, Christchurch to Baldhill Range reefs

225 10 0
719 11 0
168 9 0
437 5 0
726 9 0
249 4 0
333 18 0

1,280 15 0
279 2 0
449 11 0
450 0 0

3,311 6 0
000 0 0
500 0 0

163 13 4
350 5 6

84 4 6
218 12 6
480 4 0
166 3 4
222 12 0
858 16 8
186 1 4
299 14 0
300 0 0

2,207 10 8
400 0 0
250 0 0

9,731 0 0 6,191 18 4

Grey County.
Road from Notown to Deep Creek
Road from Langdon's to Moonlight
Contribution from goldfields vote towards main road
Irack, Waipuna to Clarke's River
Track, Cameron's to Cape Terrace
Road, Limestone to Maori Creek
Red Jack's to Nelson Creek
Barrytown to Deadman's .. .. • • ■ •German Gully to Arnold's Flat
Baird's Terrace to Lake Brunner
Hatter's Terrace Road
Irishman's to Lake Brunner
Hatter's Terrace

1,100 0 0
1,600 0 0
2,296 6 G
1,200 0 0

700 0 0
800 0 0
601 17 6

2,240 0 0
120 0 0
400 0 0

1,000 0 0
2,400 0 0

600 0 0

550 0 0
800 0 0

2,296 6 G
800 0 0
466 13 4
533 6 8
401 5 0

1,493 6 8
60 0 0

200 0 0
500 0 0

1,200 0 0
400 0 0

15,058 4 0 9,700 18 2

Butter County.
Deviation ofroad from Candlelight Flat toDeep Creek,Charleston
Road from Orowaiti Lagoon to North Terrace
Prospecting track from Razorback to PaparoaRange
Track from Seatonville to Larrikins'
Waimangaroa to Denniston
Road to connect alluvial workings with Charleston Road
Track, Four-mile Creek towards Grey Valley
Road to connect alluvial diggings north of Deadman's Creek
Ngakawhau to Mokihinui, via beachss
Road to connect Ngakawhau Railway with Mokihinui Coal Company's workings
Lyell Bluff to Victor Emmanuel Claim
Beach, Little*Wanganui to Mokihinui ..
Cape Foulwind Road .. .. .. • • • • ••._••

370 0 0
256 18 0
100 0 0
438 9 6
787 0 0
400 0 0
300 0 0
278 0 0
100 0 0
193 0 0
650 0 0
300 o o
450 0 0

246 13 4
171 5 8
66 13 4

292 6 4
393 10 0
266 13 4

.200 0 0
185 6 8
66 13 4

128 13 4
433 6 8
100 0 0
300 0 0
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List of Works on Goldfields, &c.—continued.

17—C. 3.

.>.
Locality and Nature of Works. Total Cost.

Amount of
Contribution
paid by Mines
Department.I

£ s. d. £ s. d.
Buller County—continued.

56 16 4
850 0 0
380 0 0
200 0 0
60 0 0

140 0 0
437 17 0

50 0 0
20 0 0

500 0 0
100 0 0
80 0 0

100 0 0
80 0 0

28 8 2
425 0 0
190 0 0
100 0 0
30 0 0
70 0 0

218 18 6
25 0 0
10 0 0

333 6 8
50 0 0
40 0 0
50 0 0
40 0 0

Road up Nile Valley ..
Denniston extension
Promised Land towards Motueka
Road over Gentle Annie
Extension, Lyell Creek to Low-level Tunnel
Extension of track 50 chains south of Brighton
Continuation ofroad, Deadman's Ceeek ..
Ngakawhau Railway Station to Mokihinui
Addison's Plat towards ranges ..
North Terrace to Oparara -Diggings .. ..
Extension of Croninville Road
Waimangaroa to sea-beach
Extension of track, Oparara to Fenian Creek
Con's Creek to Beaconsfleld

Marlborougli County.
Track, Deep Creek to Dead Horse Creek..
Mouth of Gorge to Porks, Cullensville to MahikipawaDiggings

7,678 1 4,461 15 4

68 0 0
450 0 0

45 6 8
225 0 0

518 0 0 270 6 8

Waimea County.
Road to open up Table Diggings
Punt over Motueka River
Repairing Baton to Tableland Track

260 0 0
100 0 0
40 0 0

130 0 0
50 0 0
20 0 0

400 0 0 200 0 0

Inangahua County.
Dray-road from Soldier's Creek to Devil's Creek
Dray-road from Inangahua to Rainy CreekBattery
Dray-road from Capleston up Little Boatman's Creek
Dray-road from Capleston up Main Boatman's Creek
Dray-road from Westport Road to Inangahua River
Track from Devil's Creek to Big River
Track from Waitahu River to Capleston..
Survey and expenses
Track from Cariboo to Big River
Dray-road up Murray Creek to United Inglewood Claim ..
Road from Reofton to Big River via Devil's Creek
Road up Big River .. .. ...
Continuation of dray-road up Little Boatman's Creek
Road from Capleston to Larry's Creek ..
Track to connect Capleston with Lone Star
Crushington to Globe Company's workings
Snowy Creek Track
Reefton to Big River .. ....
Glenroy to Horse Terrace
Devil's Creek to Globe Hill

647 0 0
900 10 0
379 0 0
697 0 0
224 5 0
134 3 6
358 0 0
250 0 0
728 0 0

3,472 0 0
614 0 0
922 19 0
169 7 6
640 0 0
75 0 0

403 0 0
85 15 0

1,792 0 0
254 0 0
917 6 2

431 6 8
GOG 6 8
232 13 4
464 13 4
149 10 0
89 9 0

238 13 4
166 13 i
364 0 0

2,314 17 4
307 0 0
615 6 0
112 18 4
426 13 4

50 0 0
201 10 0
42 17 6

1,194 13 4
122 10 0
458 13 1

Taieri County.
13,072 6 2 8,610 4 7

Mullocky Gully to SilverPeak 499 15 0 333 3 4

Lake County.
Track, Skipper's to Phoenix and Scandinavian Reefs
Track to connect scheelite mine with Lake Wakatipu
Arrowtown to Macetown, construction
Arrowtown to Macetown, maintenance
Invincible Quartz-reef Track, Roes River
Rees Valley to company's workings .. ...
Pack-track, Criffel Diggings
Left-hand BranchRoad, Skipper's
Old MorvenFerry Road

292 2 3
225 0 0
225 0 0
150 0 0
300 0 0

61 7 6
50 6 6
63 9 10

28'J 0 0

194 14 10
150 0 0
150 0 0
100 0 0
200 0 0
30 13 9
33 11 0
31 14 11

144 10 0

Wallace County.

1,656 6 1 1,035 4 6

Track, Colac Bay to Round Hill
Pack-track to Round Hill, Colac, and Orepuki

200 0 0
1,050 0 0

133 6 8
500 0 0

1,250 0 0 633 6 8

Maniototo County.
Road to Serpentine Diggings .. ...
Pig and Whistle to Clarke'sDiggings
Shepherd's Hut Flat to Vinegar Hill
Kyeburn Peninsula to Main Road .. .. ..~

136 10 0
200 0 0
100 0 0
82 0 0

91 0 0
133 6 8
66 13 4
41 0 0

518 10 0 332 0 0
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List of Works on Goldfields, &c.—continued.
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*> Locality and Nature of Works. Total Cost.
Amount of

Contribution
paid by Mines
Departmen

Collingwood County.
Road, West Wanganui
Bridge overAorere River

£ s. d.
300 0 0
173 14 0

£ s. d.
200 0 0
115 16 0

473 14 0 315 16 0

Fiord Comity.
Dusky Sound Tracks 300 0 0 200 0 0

Waitaki County.
Road, Naseby to Livingstone .. .. 41 12 0 20 16 0

Diamond and other Drills.
Inangahua County Council (diamond)
Springfield Colliery Company (diamond)..
Westland County Council (tiffin)
Diamond drills for prospecting purposes..

2,000 0 0
1,250 0 0

350 0 0
848 9 11

1,000 0 0
525 0 0
233 0 0
848 9 11

4,448 9 11 2,706 <J 11

Whabves.
Repairs to wharf,Coromandel 300 0 0 150 0 0

Aids to Prospecting.

Construction of low-level tunnel, Terawhiti
Queenof Beauty Company, prospecting deep-levels
Caledonian LowLevel Company, prospecting deep levels ..
Red Hill Gold-mining Company, prospecting deep levels ..
Caledonian Low Level Company, low-level tunnel
Lyell Creek Extended Company, low-level tunnel
New Cromwell Gold-mining Company
Deep Level Association, Waipori .. ..
Little Boatman's deep-level tunnel
Oterongia Prospecting Association
Vincent County .. ..
Tapanui Prospecting Association
TuapekaCounty .. ..
Maniototo County
Pullar, Shelmerdine, and Basan ..
Royal Oak Association ..
Star of the East Quartz-mining Company
West Coast Prospecting Association
McBride and party
McLean and party
Deep-levelTunnel, Tokatea
Deep-levelTunnel, Owharoa
Deep-level Tunnel, Tapu .. ..
Deep-levelTunnel, Cedar Creek ..
ManukaFlat Prospecting Association
Rod Hill Minerals Company .. .. ..
TuapekaProspecting Association
Cardrona Prospecting Association
CromwellProspecting Association
Coromandel County
Thames County
Thames Borough
Bullcr County
Inangahua County
Westland County
Grey County
Deep-level Prospecting Association, Waipori
Waipu Prospecting Association..
Hokianga County
Vulcan Smelting Works, Onehunga
Ohinemuri County .. .. ..
Waitaki County
Waihemo County
William Pox and party
Kirk and party
Hodge and party
Carey and Hyndman
Don, Boyce, and party..
QuentinMcKinnon
Bullion Mine,Deep-level Tunnel
Sutherland and, party
Contingencies.. .. ■ ■ ■%
Inangahua Low-level Tunnel
Deep-levelTunnel, Manaia

750 0 0
300 0 0
300 0 0
600 0 0

2,700 0 0
300 0 0
250 0 0
450 0 0
600 0 0
198 17 2
137 1) 0
25 0 0
12 0 0

500 0 0
400 0 0
300 0 0
150 0 0
300 0 0
169 2 2
66 0 0

700 0 0
300 8 0

1,200 0 0
1,207 10 0

200 0 0
437 19 10
277 0 0
800 0 0
500 0 0
550 0 0
309 18 0
200 0 0
146 12 6
488 7 0

1,000 0 0
871 15 2
432 9 8
180 0 0
100 0 0
30 0 0

100 0 0
29 5 0
85 9 0

711 1 8
176 0 10
98 13 8

441 9 4
107 16 0
58 10 0

300 o a
80 0 0

484 15 10
0,966 O'O

451 -1 0

150 0 0
150 0 0
150 0 0
300 0 0
300 0 0
150 0 0
100 0 0
300 0 0
800 0 0
99 8 7
08 14 6
12 10 0
6 0 0

250 0 0
200 0 0
150 0 0
75 0 0

150 0 0
84 11 1
33 0 0

350 0 0
200 5 4
600 0 0
603 15 0
100 0 0
218 19 11
138 10 0
400 0 0
250 0 0
275 0 0
154 19 0
100 0 0
73 6 3

244 3 6
500 0 0
435 17 7
216 4 10
90 0. 0
50 0 0
15 0 0
50 0 0
14 12 6
42 14 6

355 10 10
88 4 11
4'J 6 10

220 14 8
53 18 0
29 5 0

150 0 0
150 0 0
242 7 11

3,000 0 0
225 12 0

28,481 2 10 12,717 12 9
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List of Works on Goldfields, &c.—continued.

.'*>■
Locality and Nature of Works. Total Cost.

Amount of
Contribution
paid by Mines
Department.

Wateh-baces. £ s. d.
350 0 0
200 19 0
100 0 0
100 0 0

£ s. d.
100 0 0
133 19 4
100 0 0
50 0 0

Water-main, Bull's Battery
Round Hill, Water-race
Tomkiss's Water-race
Cardrona Sludge-channel

750 19 0 383 19 4

Drainage- ahd Sludge-channels.
Drainage-channel, Lawrenqe (total cost, approximate)
Subsidy towards purchase of Messrs. Laidlaw and Crawford's freehold in Spotti's

Creek, to allow tailings to be deposited (Tinker's Diggings)
Damage by floods, Thames
Sludge-channel, Smith's Gully, Bannockburn .. .. ..
Round Hill Sludge-channel survey
Compensation to J. Gostello, damage done by tailings
Long Gully Sludge-channel .. .. .. ..
NewPipeclay Gully Sludge-channel
Kumara Sludge-channel, No. 2 ..
Ophir Tail-race
Lawrence Drainage-channel
Muddy Creek Channel
St. Bathan's Channel
Tailings-outlet, Maerewhenua
Ross Sludge- and Storm-water-channel

3,000 0 0

500 0 0
1,000 0 0
1,000 0 0

52 19 7
•788 0 0
150 0 0

1,547 18 0
2,762 17 2
2,300 0 0
1,150 0 0
2,000 0 0
2,000 0 0
1,595 4 0
1,554 10 6

2,000 0 0

400 0 0
500 0 0
251 1 0
52 19 7

788 0 0
100 0 0
773 19 0

2,762 17 2
1,150 0 0

956 14 0
1,000 0 0
1,000 0 0
1,595 4 0
1,554 10 G

21,401 9 3 14,885 5 3

Aid towards the Treatment op Ores.
Testing-plant, School of Mines, Thames
Testing minerals, Duncdin Exhibition

1,200 0 0
142 8 9

GOO 0 0
142 8 9

Roads wholly constructed by Mines Department.
Construction ofroad, Arrowtown to Macetown .. .. .. ..
Road to open up Woodstock Goldfield .. .. ..
Ahaura to Amuri
Waikaia Bush Road.
Waitahuna Bridge
Merrivale Tracks
Mokihinui to Specimen Creek
Wilberforce Quartz-reef Road
Opening MokauRiver
Lyell to Molrihinui
Brighton to Seventeen-mile Beach
Whangapeka to Karamea .. .. .. .. ..
Hatter's Terrace to Bell Hill
Cedar Creek Road
Owen Valley Road
Cobden to Seventeen-mile Beach
Cedar Creek Road
Bridle-track to Upper Anatoki ..
Whangamata Road

1,342 8 9 742 8 9

9,270 G 8
1,000 0 0
2,504 19 7
1,000 0 0

750 0 0
600 0 0

1,238 7 5
1,830 17 7

552 8 0
5,098 8 6
1,789 7 2
2,000 0 0

500 0 0
3,000 0 0
2,208 9 2
3,036 1 4
1,500 0 0

722 8 0
141 10 6

9,270 6 8
1,000 0 0
2,504 19 7
1,000 0 0

750 0 0
500 0 0

1,238 7 5
1,830 17 7

552 8 0
5,098 8 6
1,789 7 2
2,000 0 0

500 0 0
3,000 0 0
2,208 9 2
3,036 1 4
1,500 0 0

722 8 0
141 10 G

38,643 3 11 38,643 3 11

Roads to open up Mines other than Gold.
Aniseed Valley to Champion Copper-mine
Richmond Hill to Copper-mine..
Track, Ohinemuri Coal-seam
Road, Kanieri Coalfield

4,9G3 10 G
315 1G 0
267 3 4
600 0 0

4,116 10 G
209 4 0
133 11 8
300 0 0

G,14G9 10 4,759 6 2

Tracks to open up Mineral Lands.
Glory Harbour toKopack 50 0 0 50 0 0
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Summary of Works.

Henry A. Gordon, M.A.Inst.M.E,,
Inspecting Engineer.

Return showing the Value of the Sales of Water and Expenditure on, and Collateral Advantages derived
from the working of, the Water-races constructed and maintained by Government, during the Year
ending the 31st March, 1890.

* Profit. + Loss, J Rent.
Henry A. Gordon, M.A.Inst.M.E.,

Inspecting Engineer,

.>■
Liabilityand Nature of Work. Total Cost. Contribution

paid by Mines
Department.

Koads (subsidised)—
Coromandel County .. .-,
Thames County .. ;.
Ohinemuri County
Piako County
Hutt County
TuapekaCounty
Southland County
Westland County
Grey County
Bullcr County
Marlborough County
Waimea County ..
Inangahua County
Taieil County
Lake County
Wallace County
STaniototo County..
Collingwood Road Board
Fiord Count}7
Waitaki County

£ s. d.
7,213 13 9
9,150 18 11
1,624 0 0

20,339 0 8
959 16 G

2,003 7 8
1,005 0 0
9,731 0 0

15,058 4 0
7,678 1 4

518 0 0
400 0 0

13,672 6 2
499 15 0

1,656 6 1
1,250 0 0

518 10 0
473 14 0
300 0 0

41 12 0

£ s. d.
4,525 15 10
5,544 14 5

912 0 0
13,559 6 10

435 17 0
1,241 3 8

670 0 0
6,191 18 4
9,700 18 2
4,461 15 4

270 6 8
200 0 0

8,610 4 7
333 8 4

1,035 4 6
633 (i 8
332 0 0
315 16 0
200 0 0

20 16 0

Diamond and other drills
Wharves
iids to prospecting
Water-races
Drainage and sludge-channels ..
4id towards treatment of ores
Roads wholly constructed by Mines Department ..
Roads to open up mines other than gold
rracks to open up mineral lands

94,093 5 8
4,448 9 11

300 0 0
28,481 2 10

750 19 0
21,401 9 3

1,342 8 9
38,643 3 11
0,146 9 10

50 0 0

59,194 7 4
2,706 9 11

150 0 0
12,717 12 9

383 19 4
14,885 5 3

742 8 9
38,643 3 11
4,759 6 2

50 0 0

195,657 9 2 134,232 13 5

Name of Water-race.
Value of

Salesof Water
and

Channel-fees.

Expenditure
on

Maintenance.
Profit orLoss. Cost of

Construction.
Total Cost

of
Construction.

"3
a

J g
a'
IS

P^

S o
© O g

I 3

£
a s
hiIs
6 C5
a

Value of Gold
obtained.

llllBS © c3
cSTJOJa

1 j

Waimea
£ s. d.|

1,240 9 7
5,745 12 6

687 2 8

I £ s. a.
795 7 7:

1,424 13 8
8,218 15 11

£ s. a.

' *445 2 0
"4,320 19 3
f2,526 18 8

£ s. a.
118,762 11 8
37,706 2 11
17,200 12 6

£ s. d.
[ 173,647 7 1
)

&
{ 0-4jll-4 91

175
79

Oz.
2,G03
7,543

£ s. a.,
9,891 8 01

28,663 8 Oj

£ s. a
1 16 1
2 10 AKumara

Kumara Sluclge-
channel

Nelson Creek
Argyle
Mikouui

529 18 4|
326 10 101
J50 0 Oj

917 10 4
j 423 8 1
i

f387 12 0
t96 17 3
i

90,722 10 %\
14,701 15 3
25,644 9 6

27
15

846
421

..
3,235 19 o!
1,619 12 0

1 18 £
1 13 4

Totals 8,579 13 11 6,774 15 2 1,804 18 9 304,716 2 6 387 11,41343,410 7 01 2. 4
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Statement showing the Names of Mine Managers in the Colony who have received Certifi-
cates of Competency and Certificates after having passed an Examination.

L—lssued under Section 203 of " Tlie Mining Act, 1886.

Eesta, Lawrence, "Tippefary," Macetown.
Vivian, John G., "Enterprise," Thames.
Waite, Charles D., " Eocky Point," Thames.
Moore, J. H., " Martha," Waihi.
Coutts, James, " Waiotahi," Thames.
Moore, Henry William, " Cambria," Thames.
James, P., " Saxon," Thames.
Clarke, G. S., " New Prince Imperial," Thames.
Eadford, Thomas, " Moanataiari,"Thames.
Crawford, Thomas H., "Beach," Thames.
McCullough, Eobert, "New Eureka," Otanui,

Thames.
Walker, J. W., "Queen," Thames.
Stone, Frederick, "Ivanhoe," Karangahake.
Elliott, John, "Premier," Macetown.
Benney, John, "Tokatea," Coromandel.
Smith, J. E., " Waiotahi," Thames.
Wylie, William, "Eoss United," Eoss.
Hansen, Peter Chris., " Auckland," Thames.
Harrison, Eich. Herb., "Bullion," Coromandel.
Fitzmaurice,Eaymond, " Keep-it-Dark,"Eeefton.
McGruer, Norman, "Crown," Karangahake.
Davis, James Edward, "Crown," Stony Creek,

Queenstown.
Corin, William, " Old Caledonian," Thames.
Eeid, Peter, " Success," Coromandel.
Tripp, Eichard Stephen, "Gallant Tipperary,"

Arrowtown.
Hall, John Paxton.
McCallum, James.
Morrisby, Alfred A.
Hilton, George Phil., "New Cromwell," Bendigo.
Barclay, Thomas H., Karaka Creek, Thames.
Wilcox, John,Clarence Street, Parawai, Thames.
Steedman, JamesBramwell, Tararu, Thames.
Andrews, Thomas.
Conradson, Martin.
McLiver, Hugh.
Dunlop, Thomas A., " Golden Crown," Thames.
Adams, Henry Hopper, Waiorongomai.
Byrne, James F., Stafford.
Williams, John, Skipper's.
Julian, John, Boatman's.
Bray, John, Lyell.
Donald, James, Carrick Eange, Cromwell.
Comer, Eobert, Thames.
Lowe, Edwin Wass, Thames.
Greenville,William, Owharoa, Ohinemuri.
Edwards, James, Skipper's.
Evans, James Harvey, Skipper's.
Evans, Frederick, Skipper's.
Hodge, Francis, Coromandel.
Martin, W. G., Thames.
Kerr, James, Thames.
Chapman, John Alwent, Dunedin.
Lawn, John, Eeefton.
Gilmour, Thomas, Thames.
Glass, William M., Eough Eidge, Naseby.
Jamieson, Andrew, Coromandel.
Kelly, John, Lyell.
McLeod, George, Coromandel.
Newman, William, Naseby.
McKenzie, William, "New Alburnia," Thames. '■
Senior, James, "Bright Smil%" Thames.
Easmussen, Christopher Peter, " Seatonville,"

Mokihinui.
Lawn, Henry, Boatman's.

Gilbert, John, " Inkerman," Eeefton.
Jenkins, Morgan, " Bullendale," Wakatipu.
O'Sullivan, Daniel Ennis, " Pinafore," Thames.
Cameron, Edward, Te Aroha.
Quinn, Edward, Te Aroha.
Goldsworthy, John, Waiorongomai.
Scott, Thomas, " Waiorongomai/' Waiorongo-

mai.
Eooney, Francis, "Welcome," Beefton.
Harris, John, "Enterprise," Owen's Eeefs.
Mcllhaney, James, " Little Nell," Thames.
Giles, Giles Francis, West Wanganui.
Hicks, Thomas 8., "Koranui," Thames.
Todd, Charles, " Cromwell," Bendigo.
Cameron, Archibald, " New All Nations," Mace-

town.
Cummings, William, " Golden Treasure," Eeef-

ton.
Polton, Alfred, "Diamond," Karangahajje.
Ealph, John Guest, " Mangakaroa," Thames.
Frewen, John Bernard, Invincible Quartz-mine.

Queenstown.
Nasmyth, Thomas, " Just-in-Time," Eeefton.
Eanger, James, " Result," Eeefton.
Watson, Thomas, " Wealth ofNations," Eeefton,
Taylor, Nicholas, " Kuranui," Thames.
Bennett, John, " White's Eeef," Alexandra.
Sturm, Arnold, Waipori.
Lawn, Edmund, " Pandora," Black's Point.
Littlejohn, William, Karangahake.
Black, Thomas, "Paroquet Mine," Waiomo.
Anderson, Peter, Waiotahi Gold-mining Com-

pany, Thames.
Vivian, Stephen, Eeefton.
McMaster, John, "Nil Desperandum," Eeefton.
McKenney, Jacob, "Venus Extended," Eeefton
McLiver, Finlay, " Tairua," Thames.
Porter, James, Waipori.
Waite, Edward, " Dixon's No. 1," Thames.
Dryden, Samuel, Thames.
McKay, John, Mount Greenland Company, Eoss,
Davey, Charles, Mont dOr Company, Eoss.
Burch, William Henry, Thames.
Treloor, «J. Sampson, Eeefton.
Easmussen, ChristopherLauritz, Croesus Quartz

mining Company, Mokihinui.
Crowley, Cornelius, Eeefton.
Hollis, William, Waitekauri, Thames.
Comes, Clement A., Karangahake.
Bradbury, Mathew, Eeefton.
Searight, Andrew, Eeefton.
Eoberts, Edward, " Eoss United," Eoss.
Greenish, James, Eeefton.
Bollerslev, Neils, Boatman's.
Malfroy, J. M. C, Eoss.
Wearne, J. E., Endeavour Inlet.
Purvis, George, Eoss.
Mclntosh, David, Bluespur.
Johnstone, H., Bluespur.
Andrews, Richard, Coromandel.
Young, George, Skipper's.
Wright, George, Boatman's.
Gavin, Thomas, Te Aroha.

I Morgan, E., " White's Eeefs," Otago.
\ Hunter, Eatcliffe, Thames.
jNorthey, John, "Hauraki," Thames.

■



C—3 134

Certificates issued after Examination.
Watkins, C. E., Reefton. Gardner, W. P., Reefton.
Hosking,*-George Francis, Auckland. Coombe, John, Reefton.
Kruizenga, Walter, Reefton. Donaldson, William, Otago.
Casley,-George, Reefton. Harris, William, Thames.
Colebrook, John Drew, Coromandel. Black, George, Reefton.
Cummings, W., Reefton.

ll,—lssued under Section 19 of " The Coal-Mines Act, 1886.
Brown, Thomas, Westport. Lindsay, William.
Ferguson, Archibald, Whitecliffs. Harrison, Jonathan, Bmnnerton.
Geary, Joseph, Kamo. Brown, Thomas.
Collins, William, Taupiri. i Eeed, Frank.
Alexander, Thomas, Brunnerton. Williams, William Henry.
Jemison, William, Waimangaroa. Lloyd, John, Invercargill.
Moody, Thomas Pearson, Kawakawa. Redshaw, William, Whangarei.
Kerr, George, Kamo. Love, Alexander, Whangarei.
Binns, George J., Dunedin. Taylor, Edward Brooke, Huntly, Waikato.
Lindop, Alfred Benjamin, Springfield. Dando, Maurice, Brunnerton.
Moore, William Joseph, Springfield. Shore, William Martin, Kaitangata.
Campbell, John Comrie, Fairfield. Aitken, Thomas, Wendon.
Cameron, John, Denniston, Westport. Mason, James, Nightcaps.
Smith, Thomas Frederick, Nelson. Kenyon, John, Shag Point.
Smith, Albert Edward, Nelson. Austin, J., Sheffield.
Walker, James, Collingwood. Sneddon, James, Mosgiel.
May, Jonathan, Greymouth. Richardson, David, Abbotsford.
Swinbanks, John, Kawakawa. Ord, John, Huntley.
Bishop, James, Brunnerton. Shore, John, Kaitangata.
Freeman, James, Green Island, Otago. Irving, John, Kaitangata.
Cochrane, Neil Dundonald, Duddington, North- Gray, James, Abbotsford.

east Valley, Dunedin. Thompson, Andrew, Whiteclifi's.
Shore, Thomas, Orepuki. Loudon, James, Green Island.
Smart, William, Ferry Road, Christchurch. Nelson, John, Green Island.
Elliott, Eobert, Wallsend. Hodgson, J. W., Boss.
Cater, Thomas, Auckland. Tattley, W. Auckland.
Garrett, J. H., Auckland. Black, T. H., Waipori.
Nimmo, J., Oamaru. Straw, Michael, Westport.
Macalister, James, Invercargill.

Certificates issued after Examination.
Armitage, F. W., Auckland. Green, Edwin Ridley, Otago.
Hosking, George Francis, Auckland.
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APPENDIX I.

WARDENS' AND WATEE-EACE MANAGEES' EEPORTS.

No. 1.
Mr. Warden Clendon to the Undek-Secretaky of Mines.

Sik,— Warden's Office, Whangarei, 24th April, 1890.
I have the honour to make the following report upon the Puhipuhi Mining District for the

year ending 31st March, 1890.
The Warden's office was opened at Whangarei on Saturday, the Bth March last, for the issue of

miners' rights andbusiness licenses, andreceiving applications. A rush took place to Puhipuhi, where
the Prospectors' Claim is situate, as soon as the proclamation of the district was published.
Upwards of two hundred menwere on the ground on the 7th and Bth March, since which time the
numbers have decreased, and about a hundred men now remain in the district. Since the
opening of this office 164 miners' rights and four business licenses have been issued. Applications
were received for one special claim and eighteen licensed holdings, also three water-races, two
machine-sites, one residence, and three business sites.

The first Warden's Court was held at Hikurangi on the 26th March, 1890, as being the most
suitable place nearest Puhipuhi; but, in consequence of delays in surveys, only one special claim
was granted.

The miners have not as yet settleddown to work their ground, the titles being still incomplete,
and it is feared that, as the wet weather has now set in, it may be early spring before any extensive
works are carried on. The miners are generally well satisfied with their prospects and in hopes
of rich returns from Puhipuhi. The opinions of experts in silver-mining who have visited theclaims
are very sanguine as to the ultimate results from thereefs.

The enclosed report (No. 2) from the Inspector of Mines furnishes the details of the mining work.
One great drawback to work being carried on in the winter months is the want of a good road

through the Puhipuhi Forest, the Waiotu Valley Road being often coveredwithwater duringwinter,
and communication beingfrequentlycut off for several days. The miners and others have adopted a
new route to the mines, and a track is being cut and a road laid off from the main road near the
Whakapara Bridge. The Whaugarei County Council have promised a contribution towards this
road from the first goldfield revenue receivedby the county. When completed thisroute will be
several miles shorter than the mainroad to the mines.

As the mining district of Puhipuhi has so recently been proclaimed and placed under my
charge as Warden, I have nothing further calling for special report. In conclusion I would beg to
acknowledge the valuable assistance I have received from Mr. Wilson, the Mining Inspector, in
opening the business of the field. I have, etc.,

The Under-Secretary, Mines Department, Wellington. James A. Clendon, Warden.

No. 2.
Mr. G. Wilson, Inspector of Mines, to the Undeb-Secketaby of Mines.

Sik,—• Warden's Office, Whangarei, 25th April, 1890.
I have the honour to furnish the following report on mines in the Puhipuhi Mining

District for the period ending the 31st March, 1890.
The proclamation of the Puhipuhi Mining District did not take effect until the 7th March, and

in consequence very little new mining workwas done prior to the 31st.
Prospectors' Special Claim, (60 acres). — A considerable amount of work was done in pro-

specting this land, under a prospecting license, for about six months previous to the opening of the
field. A number of reefs were discovered and tested for gold and silver. It was found that silver
largely predominated, gold being found in very small quantities, not sufficient to enhance the value
of such samples of silver bullion as were obtained. The reef to which most attention has been
devoted, and on which the greatest amount of work has been done, is named the SilverReef. This
reef, which near the surface was from 2ft. to 2-Jft. in thickness, has been sunk on for 50ft., and
increased in thickness as sinking proceeded. A drive was put in for 65ft., and thereef cut near
the bottom of the winze, where there is about 7ft. of quartz and vein-stuff between the walls of the
reef. The quartz in this reef, both at the surface and in the winze, is of a rtibbly nature,
generally whitish in colour. Suljshide of silver is seen in the quartz, and is easily detectedfrom the
bluish colour it presents. Silver-glance, ruby silver, and small grains of native silver are also seen
in the quartz. The quantity of quartz produced from the winze must have been about 40 tons,
from which a parcel of about sor 6 tons was saved. On the 29th March I took what I considered
to be an average sample from this parcel of quartz which had been selectedand saved, and had it
assayed at the School of Mines, Thames, where it was found to contain 97-Joz. of silver per ton.
This return maybe considered to be very encouraging. If ore of such value can be selected in
quantities it could be profitably treated in the locality; and the chief question is, can a sufficient
quantity be obtained ? This matter can only b^ determined by opening up- the reef into blocks by
drivesand winzes, carefully testing the ore, and sorting and selecting it, so as to ascertain what
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percentage of 97-Joz. ore is contained in a given quantity of quartz broken out, then ascertaining if
the actual cost of mining the whole bulk of thereef will not be excessive when charged against the
smaller quantity of ore selected. The sorting and selection of the quartz will necessitate assays to
be made daily until the nature and value of the ore is known to the men employed, otherwise
sorting is not likely to be correctly done. A low level, to cut this reef at a depth of 150ft. from the
surface, has been driven about 80ft., and when extended to the reef will give 160ft. of backs, and
enable the owners to proceedwith workssuch as I have mentioned, to thoroughlyprospect this portion
of themine. Otherreefs which contain silver-ore might also be prospectedin the same way, and their
value ascertained; and, as there are numerous reefs and leaders in the ground, much time must
elapse and a great deal of money be expended before it can be said that this ground is fairly pro-
spected. From the appearance of the silver-ore I am of opinion that dry crushing, chloridising
roasting, and pan-amalgamationwill be one of the most effectual methods of extracting the silver.
Six men have been employed in this mine.

No. 2 Licensed Holding (30 acres) lies to the northward of theProspectors' Claim. Several
reefs have been discovered in this ground, and assays made from small parcels of quartz show
that silver is contained in the quartz in such quantities as to warrant further expenditure in pro-
specting. Two men are employed on this ground.

The Ghristey's, Ophir, Kamo, United, Comstock No. 3, and Just in Time licensed holdings
and several claims have been taken up in the vicinity of the Prospectors' Claim, but work to any
great extent has not been carried on; there are, however, severalreefs discovered showing silver in
the quartz.

Number Three, Jubilee, Caberfeigh, Comstock, Nelson, and the Euby licensed holdings and
severalclaims have been taken up at the Waitiki, which lies about two miles south-east from the
Prospectors' Claim, and assays made from quartz in this locality show that fair prospects of silver
are present in the reefs.

Prospecting is being carried on in many parts of the district outside of Puhipuhi Forest, and
quartz is occasionally found, so that probably other discoveries of gold and silver may be made.

I have, &c,
G. Wilson, Inspector of Mines.

The Under-Secretary, Mines Department, Wellington.

No. 8.
Mr. Warden Nobthceoft to the Undeb-Seceetaby of Mines.

Sib,— Warden's Office, Thames, 26th April, 1890.
I have the honour to forward herewith statistical returns for the Hauraki Mining District

for the year ended the 31st March last, togetherwith a general report on the district.
I am glad to report that mining has been fairly prosperous in this large and important district

during the year nowpast, though the hopes I entertained at the date of my last annual report have
not altogetherbeen borne out, and we have suffered from some serious disappointments, too often
the result of the want of care, foresight, and local knowledge so essential in all mining under-
takings.

The large reduction-works at Te Aroha have been shut clown since the 18th January last,
having treated all the ore they had on hand. As these are the largest and most important works
of this kind in New Zealand, it maybe interesting to give a description of the plant and an account
of some of the work done. The quartz is conveyed in trucks from the mines by branch lines to the
ground tramway, which extends up the hill for a distance of about three miles, having three very
steep self-acting grades. The ore when it arrives at the battery-platform is discharged direct from
the trucks on to the "grizzlies" or gratings, the bars of which are fixed 2in. apart, and all ore
sufficiently small, drops through into hoppers and is fed from thence direct into the stamper-boxes
by means of automatic self-feeders. The coarse ore, passing down over the gratings referred to on
to three rock-breakers, is discharged from them into shoots and conveyed to the automatic feeders.
The rock-breakers are driven from a line-shaft by means of an independent Pelton wheel of thirty-
horse power, and are capable of breaking 50 tons of quartz each per day of twenty-four hours. The
stampers are sixty in number, forty of which are constructed on the old principle generally in
vogue in the batteries throughout the Hauraki Goldfield, and were erected several years ago, long
before the present owners purchased theproperty. Each of these stamps weighs about 8501b., and in
working has adrop of about 10in., and is generally run at a speed of about sixty-five strokes per
minute. These forty stamps are capable of reducing about 40 tons per diem. The twenty head
of new stampers, constructed on a greatly-improved principle, and including a mortar patented in
America by Mr. Howell, the company's manager, also weigh about 8501b. each, with a drop of
7-B-in., but are run at a much higher speed—namely, ninety-fivestrokes per minute—and arecapable
of satisfactorilyreducing as much as 50 tons of quartz per diem. These stampers are furnished with
steel cams and steel tappets (or discs), and in the mannerof construction are an immense improve-
ment on the old style. By a very ingenious arrangementany one of these stampers, or any desired
number of them, can be hung up without altering the speed in any way or stopping the battery.
This alone is a very great advantage, as with the old stampers, if it is desired to hang any one or
more of them up it is necessary thebattery be first slowed down, and even then it requires"two men
to hang them up; whereas a boy, with a piece of stick made for the purpose, can connect or
disconnect any one or more with ease. The stampers are driven by two Pelton wheels of fifty-
horse power, each—one for each thirty head of stampers. The crushed quartz, as it is forced through
the gratingsof the stamper-boxes, passes directly overquicksilveredcopperplates, upon whichmost of
the free goldis retained, while the complexminerals, and all the sulphides containing either gold or
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silver, escaping over these plates, are conveyed direct to the concentrators through pipes or shoots
by means of a current of water. These concentrators perform a most important work—namely,
the separation of all base sulphides from the valueless gangue—and this result is obtained by a
simple and yet most ingenious arrangement. The concentrators are fixed in two rows immediately
in front.of the stampers, and are driven by two line-shafts, the power being furnished by a double
3ft. Pelton wheel of forty-horse power. The crushed quartz, as it is discharged from the pipe,
whereby it is at once evenly distributedacross the whole breadth of the belt. As the belt moves
round a spray of water from a perforated pipe plays direct on the ore, and washes away the lighter
or valueless particles, which we may term tailings. These tailings areof so little value they are not
deemed worthy of anyfurther treatment, but pass away by means of a stream of water through
shoots to the tailings-pits, whilst the heavyparticles, containing any metal of value, are by their
own specific gravity carried up the inclined endless belt, and, passing round and underneath, drop
into areceiver filled with water, through which the belt passes, and are therewashedoff and retained.
The concentrates are removed from the receivers and then fed into an elevator, which discharges
them direct into a Howell patent revolving cylinder-furnace, 60in. in diameter. This furnace
revolves at a speed of five revolutions per minute, at an inclination from thefeed to the discharge
end of 6in., the length of the furnace being 24ft. The result obtainedby passing the concentrates
through the furnace is that fully 90 per cent, of the sulphur, together with all other volatile matter,
is driven off by the action of the heat and atmospheric air passing through the furnace. As it is
discharged from the furnace the now desulphurised ore passes into a receiver, and from thence is
conveyed to the reverberatory or slagging furnace close by. As it is fed into this furnace it is
mixed with a percentage of lead-ores, and in the furnace is subjected to a strong heat, the result
being that it is rolled out at the other end in theform of slag—i.e., partly fused—and is then ready
for smelting. The slag-ore is conveyed direct to the water-jacket furnace, and discharged on the
feeding-and-mixing floor immediately above the furnace. Here the ore is mixed with the necessary
fluxes and fed into the furnace, which is capable of smelting 20 to 30 tons of ore per day, the
quantity varying according to the character of ore under treatment. The general value of the
bullion obtainedhas been about £60 per ton. In connection with the works there is a most com-
plete laboratory and assay plant. The present plant is capable of treating 100 tons ofore per day,
and ore can be both crushed and concentrated at a cost of 4s. per ton.

CINDEEING OF CONCENTRATES, LEAD AND SILICEOUS GuSTOMS OIiES, IN THE EEVEKBKKATOIiY
FuBNACE.

Contra Cr.
By treatment-charges for sundry customs ore, products of con- £ s. d.

centrates ... ... ... ... ... ... 317

To net cost of smelting 517 tons lOcwt. 3qr. 91b. ore and con-
centrates ... ... ... ... ... ... 782 18 1

Or equal to about SI 10s. 4d. per ton smelted.
Summary of Expenditures.

£ s. d.
For account crushing and concentrating ... ... ... 702 19 3

Half charged each to Smelting Account, and to Battery-plates
Amalgamation Account ... ... ... ... 351 9 71For account desulphurising and roasting, Howell furnace ... 23 18 11

For cindering, reverberatory furnace... ... ... ... 440 19 3
For smelting, water-jacket furnace ... ... ... ... 782 18 1

Cost of treatment 517 tons lOcwt. 3qr. 91b. ore and concentrates... 1,599 5 10-^
Or equal to about £3 Is. lOd. per ton for the crushing and concentrating, roasting, cindering,
and smelting ; and equal to £2 Bs. 2d. for roasting, cindering, and smelting only.

The water-jacket furnace was charged on the 18th September, and continued running at intervals
until the Ist November, during which time the furnace was under charge and tap for thirty days,
treating an average of 20^ tons per day of twenty-four hours.

The highest assay of slag from the tap was—gold, nil; silver, loz. 12dwt. 16gr.; lead, 10 per
cent.

Water-jacket Smelter Records.
£ s. d.

To 156 tons llcwt. 3qr. 171b. concentrates, assay-value ... 3,405 16 10
357»tons lead-ore, assay-value ... ... £2,699 6 7

Less 100 tons lead-ore on hand ... ... 713 15 0
1,985 11 7

103 tons 18cwt. 3qr. 201b. siliceous customs ore,
at purchase-price ... ... ... £1,677 11 6

Add margin tomake total assay-value of ditto 763 6 0, 2,440 17 &
Base bullion from' tailings plant ... ... ... ... 622- 19 2
Base bullion bought of old battery company ~. ... 1500

8,470 5 1

18—C. 3.
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Contra Cr.
By 125 tons 9cwt. 3qr. 211b. auriferous silver-lead bullion shipped £ s. d.

to London ... ... ... ... ... ... 8,258 3 11
Estimated value of lead-well, &c, on hand ... ... 100 0 0

Total products ... ... ... ... 8,358 311

Or equal to a saving of about 99-J per cent, of the assay-value of all ores, concentrates, and
base bullion treated.

At present it appears problematical whether these works will reopen, as their late manager
considered the only way to open up the company's ground would be to drive from the Army Gully.
This would undoubtedly open up theproperty, but the cost would be considerable, and I think it is
very doubtful whether the gentlemen comprising the present company care to risk so much capital
in merespeculation, which, like nearly all gold-mining ventures, it really is. If they determine not
to drive this tunnel, I am informed they will pull down and remove whatever portion of the plant
they can dispose of in Australia. This will no doubt be a great loss to the district; but it would have
been greater still had the battery occupied a more central position. Their latemanager treatedthe
complex and refractory ores found there, giving a substantial profit to the shareholders, and the
property wouldhave been a good going concern now had there been as much ore in sight as the
owners were led to believe when they erected their works. I think there is little doubt that in
time the process used at Te Aroha, or a modification of it, will be the one universally used in this
peninsula for treating all classes of base ore. I think the day is not far distant when we shall see
on many of our creeks affordingsufficient water for motive-power small batteries with concentrators.
The ore can then be crushed and concentratedclose to the mine (for all base orescan be very closely
concentrated), thus allowing the miners to savefreight on dead-weight of gangue, and the concen-
trates could then be sent to some central reduction-works. I find the average percentage of con-
centration at the Te Aroha works was 2-85—in other words, 100 tons of ore would give 285 tons
concentrates, or, 1 ton would give about 641b. The percentage with different ores fluctuated
greatly, ranging from less than 1 per cent, up to 13 per cent., which is accountedfor by some of
them containing a greater percentage of gold than others, which is, or should be, caught on the
amalgamated copper plates after crushing, and is obtained separate from the concentrates ; and
producers of high-grade dry ore, such as the Kenilworth, Silverton, and many more mines in our
district, would obtain better results by selling their ore for reduction with low-grade fluxing ores
than if they treated them in the ordinary way.

The MacArthur-Forrest Process, or Cassell's Company.—This process is based on the affinity
which cyanogen has for gold and silver, and on thefacility with which it dissolves these metals,
when free or in combination. The operation may be carried out in two ways, by percolation or
by agitation. By percolation: If the ore be very clean quartz, with little clayey matter, it is,
after being ground fine enough to pass through a sixty-mesh screen, charged into large vats
(capable of holding 5 or 6 tons) covered on the bottom with some porous material to form a
filter. On top of the ore thus charged is run a weak solution of cyanide of potassium, the strength
of which is determined by the richness of the ore under treatment. When the whole cf the solu-
tion has passed through, the ore is washed with a weak solution from a former operation, and,
thirdly, with pure water. The gold and silver are now in solution, and are precipitated by
allowing the solution to pass through towers or boxes filled with zinc in a very finely-divided
state. The bullion is precipitated in the form of a fine black powder. When the precipitating-
vessels are charged with the metallic precipitate it is freed from the unconsumed zinc by washing ;
the zinc is used over again, and the powder, which is usually mixed with a certain quantity of
zinc, is digested in weak sulphuric or muriatic acid, which dissolves the zinc, but leaves the
gold and silver. These are collected on a cloth filter, washed, and then dried and smelted into bar
bullion. Secondly, agitation : For ores which containa large quantity of clay, which renders perco-
lation difficult,or with auriferous pyrites, the ground ore is charged into large agitators provided with
stirrers. To every ton of ore is added about 100 gallons of water, having dissolved in it about one-
half of 1 per cent, of its weight of cyanide of potassium (but the exact quantity has to be deter-
mined by experiment previously). The mixture is then stirred for some six or eight hours,
according to the nature of the ore. At the end of this time the machinery is stopped, and the
contents passed through filter-presses to press out the gold-and-silver solution. By this operation
the ore is pressed into solid cakes, and, as they still contain some gold and silver, they are thrown
into another agitator, with a very weak solution of cyanide of potassium, or weak solution from a
previous operation, and agitated for some time, and again passed through the filter-press. This
operation is once morerepeated with pure water, when the ore should be exhausted. The liquors
containingthe gold and silver are treated as in the percolation process to obtain thebullion.

The results obtained at the Karangahake trial plant on the Silverton, Martha, and Kenil-
worth ores were highly satisfactory as far as yield was concerned, the extraction being 90 per
cent, of the gold and over 70 of silver; but I cannot give the cost of treatment, nor do the
company's people know, because the experiments were only made with the view of ascertaining
what the process could do with our ores. With some it was highly successful; from others it
failed to extract anything, such as the "tin" ore, containing sulphide of zinc, and it failed or was
found unsuitable for the Woodstock tailings.

A plant has been erected'mthe Waitawheta Gorge, in a most inaccessible and out-of-the-way
place, and the only excuse I have heardfor putting it there is, that the instructions from Home
were to ttie effect that it was to be erected on or near the Crown Mine, and for that mine's
use. It is quite patent that where it now is it cannot -be used for more than two or three
mines ; whereas, had it been built where the old La Monte plant stood, it could, in the event of its
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proving a success, and being able to do what the promoters claim it can, have treated all the ore
in the Karangahake part of the district.

New Finds.
There havebeen but two new discoveries during the year—one on a branch of the Mahakirau,

in the Mercury Bay portion of the district. Some small pieces of quartz were found showing free
gold, and after prospecting for a short time the reef was exposed, showing some very rich stone,
but after working on it for a short timeit did not reach the expectations first formed, the gold being
a patch. Though the claim is still being worked, I think the prospectors have not discoveredany
thing very encouraging.

The other discovery was made by the Mclsaacs on the Kauri Timber Company'sproperty in
the Opitanui Valley, on the opposite side of the divide to theMatawai,where Mr. JamesVizard has
successfully mined for years. Ten tons of stone was brought from the Opitanui Claimby Mr. Pierce
Lanigan, the lessee from the company, to the Thames, where it was crushed and treated, and
found to contain over 2oz. free gold to the ton. This will undoubtedly pay, as there is splendid
water-power at hand. When the result of this crushing became public, the miners rushed the
Opitanui Valley, pegged, and gave notice of marking out; but the Kauri Timber Company objected
on the ground that the land was private property, and had never been acquired for mining pur-
poses, therefore the Warden had no power to grant claims or holdings. The miners contended that
an agreement had been entered into between the Natives and Mr. James Mackay (as shown by
Enclosure X, submitted with his report of July, 1869) that as soon as payable gold was found this
land should be open for mining purposes, that the transferrors of this land to the company obtained
the land from the Maoris after this agreement, and knew of it; therefore it was available for gold-
mining purposes. The case was brought on in the Warden's Court, Coromandel, and I refused the
application; whereupon they appealed to the Supreme Court, where the question has not yet been
settled. It is unfortunate that the Government have not obtained the right to mine overall the
Native lands in this part of thepeninsula, for there is very little doubt that they are auriferous,
gold having been found at Tokatea, Waikoromiko, Te Tiki, and Matawai on one side of the divide,
and at Waitekuri, Opitanui, Matarangi, Kuaotunu, Waitara, and Mahakirau on the other, with
outcrops of quartz all through the Kauri Timber Company's property between these places. If
this land cannot be thrown open for mining purposes it will be a great drawback to the mining
industry, and a loss to the colony generally.

Kuaotunu is the most important of the discoveries I mentioned as new finds in my last year's
report. There good payable dirt has been found, averaging from 2oz. to lOoz. to the ton, not only
on Crown land, but also on Native land, which as yet we have no authority to mine over, and also
on Messrs. Comer and McPherson's private land. The Maoris, I believe, agreed to lease their land
to the miners through Mr. James Mackay, but have since expressed a wish to enter into an agree-
ment similarto that made by the other Natives in the peninsula, who have leased theirland to Her
Majestj' the Queen for mining purposes. I have therefore sent them a copy of the Ohinemuri agree-
ment to lookover, and sign if they think fit, for both Maoris and miners seem to consider it would
be far more satisfactory if the land, were held by the Crown. At present the miners have no legal
title to the claims they are working on, but only Mr. Mackay's and the Natives' promise to give
them one at some future date, which makes their tenure very insecure. Messrs. Comer and
McPherson are leasing their land to the miners for twenty-one years in blocks not to exceed 15 acres
at a rental of £3 per acre. At least, those are the conditions Mr. Comer informed me he was
letting his property on; but I hear Mr. McPherson'srent is £1 per acre, the same as the Govern-
ment terms. I think if the Government can obtain the landfrom the Nativesmatters willrun much
more smoothly, and the miners and Nativesbe more satisfied in the end.

Kuaotunu.
The best mine in this part of the district is undoubtedly at present the Try Fluke, several

parcels of stone sent to the, Thames having yielded on an average lOoz. per ton. The mine is
not large, being about five acres, but the reef the company is getting its gold from will average 3ft.
They are still in brown-sandstone country, and have 70ft. to 80ft. of backs. What the reef will do
when they get into the blue-sandstone country, which in this district is invariably found underlying
the brown, is yet to be ascertained. The gold is very fine, and they will have great difficulty in
saving it if they adhere to the battery process only. The last 10 tons they crushed at the Thames,
the tailings fetched £30, and Mr. Peel, who bought them, informed me he got goldworth £65
out of them, thus clearing over £30 profit, by putting them through the Watson and Denny pans;
but it appears to me from the following extract from the Engineering and Mining Journal of the
22nd February last that the Cassell Company's process is best suitedfor tailings of this description :
" The following statement has been-furnished to us by the Cassell Gold-extracting Company, of
Glasgow, Scotland, of the result of treatment of 100 tons (of 2,2401b.) of auriferous-pyrites ore at
Eavenswood, Queensland, Australia, by the MacArthur-Forrest process, which is owned by the
Cassell Company : Cost of the ore at 16s. per ton, £80 ; cyanide, labour, fuel, and sundries, £1 ss.
per ton, £125 : total, £205. Produce of treatment, 115oz. of gold and 1340z. of silver ; value, £480.
Leaving a net profit of £275 to the Cassell Company. The ore on the dump assays before treat-
ment 26dwt. of gold per ton, there was left in the tailings 3dwt. ; making an extraction of 23dwt.
per ton, or 88| per cent." Therefore, had these tailings from the Try Fluke Mine been run into a
river, a very common thing in old times, and too common even now, there would have been a clear
loss of £65 to the colony. This company is erecting a battery on the Kuaotunu Creek below their
mine, which should be working in a few weeks.

The drawbacks to this field will be the want of water, there not being more than enough in the
creek for the battery-tables. Had there been sufficient for motive-power a, much greater percentage
of stuff would be found payable,
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Almost on the southern boundary of theTry Fluke, the Try Fluke reef heaves to the west,
and is broken up on the surface for 200ft. or more. From this break southward through the
Kapai Claim and Hidden Treasure licensed holding (as far as has been prospected,) not a trace of
gold has-been found, but the reef is found making back to its original course, and when it reaches
it it will in all probability make gold again. It may, however, have been only a surface-heave
caused "by the hill coming away; though, had that been so, one would have expected to find gold
in the stone where it made after the break. The Just in Time Claim, on the opposite side of the
ridge, has a good strong reef, which goes 2oz. to the ton. There are several other claims and hold-
ings that have done a considerable amount of work; but the want of a battery to treat their ore has
kept the miners back. Of the claims on the Maori and private land, the two most prominentat
present are the Waitaia, on Comer and McPherson's land, which has yielded 2oz. to the ton of
gold, worth £3 per oz., and the Otama, on the Maori land nearer the landing, which went Boz.
per ton.

The general opinion is that Kuaotunu is going to be a very " good thing," but I think we
should be cautious. Until we see how our reefs run in the blue country, Ido not think any one
can speak ■with any certainty as to the future of thisfield.

Opitanui.
Mr. PierceLanigan, with the Mclsaacs,have this lease in the Kauri TimberCompany's property,

and from what has been done in the holding one would be inclined to think it a valuable property,
especially as they have splendid water-power convenient to the mine.

CoBOMANDEL.
The most important mines here are the Kapanga, Eoyal Oak, Coromandel, &c. The Kapanga

and Eoyal Oak have produced the most gold for the year. The opening of Kuaotunu has retarded
this place, a great many of the miners having left for there. A new find has always great
attractions. Little has been done with the two special claims granted on the intake below high-
watermark. The holders of the G-olden Point sunk a shaft 50ft., but found the water difficult to
deal with, and I do not think they could raise capital enough to erect a pump, so at present they
are doing nothing. The CoromandelMint holders are doing a littleby sinking a shaft.

Matawai.
Mr. James Vizard is still working here, and has done the only work of importance since my

last report.
Manaia.

The attractions of Kuaotunu have taken all the miners from here, which would, perhaps, not
have been the case could they have treated their ore on the ground, and I feel sure this part of the
district will yet show a good return of gold.

Mata and Tapu.

Nothing of importance has been done at Mata since my last report. Disputes I then spoke of
terminated in a dissolution of the partnerships existing between the battery-owners and mine
shareholders. The holdings were abandoned and forfeited, but fortunately the battery has been
left, and no doubt will resume work in a few months.

At Tapu a new battery has been put up by the Messrs. Bull to crush for thePanama Eoute,
making two batteries at Tapu. A license has been granted to Daniel Sheridan for his holding, and
payable quartz is being obtained. . >

Waiomo
Has had a visitation of bad luck and worse management. When I wrote my last report the
Paroquet Company was in existence, having a mine of twenty-eight acres, a battery of twenty-one
stamps, and six berdans; but before opening up their mine they built manager's house and assay-
house, erected a wire tram at great cost, added Watson and Denny pans, and numerous other outside
improvements that were not then required, and when the}' wanted to open up the mine the money
was gone. The shareholders refused to advance any more, and the whole plant was sold and pulled
down, and a mine " dui'fered " that deserved a better fate. At all events it deserved opening up
and afair trial. Now the battery has gone—sold at less than one-sixth what it cost. Failures such
as this come of companies spending all their moneyin plant before they open up their mine and see
what they have to crush. A prospector has since cut a reef averaging 3ft., which assays 2190z.
Gdwt. 18gr. gold, and 5570z. Odwt. 22gr. silver per ton. This reef runs up the main ridge through
the Gem ground.

Thames (comprising that portion of the field between the Tararu and Hape Creeks).
In this part of the district there are seven special claims, sixty-two licensed holdings, forty

claims held under miners' rights,- and fifteen batteries and tailing plants. I regret to say the yield
of gold has fallen short this year owing to various causes, not the least being the exceptional
drought, which caused many of the batteries to hang up some of their stampers. But for this last
cause I think the yield would have equalled, if it had not exceeded, that of last year. On the whole
I think the tone of this part of the field is much more hopeful, in spite of the lallmg-orTof gold for
the year.

The fact that Messrs. Cooper, Styak, and Crawford have picked up lost specimen-reefs and are
doing well .on them, has put new heart into the miners and mine-owners. It shows them that
there is plenty of goldstill left, if systematic prospecting is carried on ; but most of this work will
have to be doneby the capitalist, If a thoroughly strong company once took up a claim such as
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the Queen of Beauty, and were successful, as I have every reason to believe they would be, there is
little doubt twice the energy would be shown in our mining, and our output of gold would con-
siderably-^mcrease.

The discovery of a galena reef rich in gold and silver on the Sylvia ground was as unexpected
as welcome. The proprietors thoroughly deserved their good fortune, for they had very pluckily
pushed on their low level through very hard country. They are now going to put up a battery, for
which they have obtained a site, tramway, and water-race.

There is not much work being done in the Upper Tararu, chiefly for want of a road -where
several new holdings were taken out; but on the Puru side Montgomery and party are putting up
the battery they bought that stood on the MangakaraCreek.

There is no denying the fact that it is from the Thames portion of the district that we get the
greater portion of our gold.

Pueiei, Taieua, Whangamata, and Maeototo.
Very little has been done at any of these places. Messrs. Hogg and Bedford still have faith

in Puriri, and the former is moving the Woodstock battery from Karangahake to crush the ore from
his holding.

Mr. J. H. Moore, the Marototo Company's manager, is getting some pans to grind what ore
they have on hand, after which, I believe, they intend to abandon their holdings. There are only
two other holdings being prospected on this field, that only three years ago appearedto have such.
a bright future.

Whangamata was desertedfor a time, and everything forfeited, but lately the Goldwater has
been taken up again.

Kaeangahake, Owhaeoa, and Waitekauei.
The first-named place is almost at a standstill, in a great measure because the mineholders are

losing heart at therepeated failures of the different processes tried there to extract the gold and
silver from their rich but complex ores. The Crown Mine has done a great deal of work, and the
reef cut in their low level appearsto be very good.

At Owharoa a few parties are at work, and the Smile of Fortune tributers are still getting gold ;
but it is not apopular part of the district, though I think it deserves a better fate.

There are only a few men prospecting at Waitekauri, nearly all the special claims and
licensed holdings having been forfeited. The battery and plant put up by Mr. Chappel has been
sold and removed to the Puru. It was put up without theproprietor first ascertainingwhether there
was any payable ore for it to crush. The Jubileeplant is standing idle; the boulders and wash-dirt
it was put up to crush proved not payable. The old Waitekauri Cofiipany's mine has not been
touched for overtwo years ; all the workings are collapsing,and the tramwayto their battery is sadly
out of repair.

Waihi.
The Waihi Company's plant is working well at last. For a long time they had disappointment

after disappointment. They erected Globe ore-crushers, and when everything was ready theyfound
they were not adapted for the work; then a portion was pulled down, and Howell's patent stamps
put in their place. This caused considerable delay, but now theplant is in full working-order, and
can put through from 45 to 50 tons per twenty-fourhours; and from whatMr. Russell informs me,
they appear to have found a successful method of treating the Waihi ore, and one that will leave a
good profit. If this is so, it will bo very satisfactoryto the Waihi Company'sshareholders, for, as far
as can be ascertained at present, they have a great quantity of the ore on their property, and the
surroundingclaimholders would, no doubt, either have their " dirt" treated by this company, or sell
it to them ; for thisplant, with a few additionalprocesses,willbe able to treat all the ore found in this
part of the district, and no doubt they will add to their plant if the surrounding mineholders offer
them any encouragement to do so.

Te Akoha.
The Tui mines arc waiting for a process to treat their ore, which contains a large percentageof

sulphide of zinc. The Champion Mine is well opened up, and plenty of orecould be turned out if a
method to treat it could be found. At Waiorongomai. the Werahiko and New Era SpecialClaim
are the only mines being worked. The Te Aroha Silver-and Gold-mining Company's ground is pro-
tected, but I think it very doubtful if the latter company will recommence; if not, their works will
be dismantled, and very little will be done at Te Aroha for some considerable time to come.

Occupation Licenses.
There were fifty-one granted last year. A great many more would have been taken up could

larger areas have been granted in the outlying parts of the districts, where, the land being so poor, it
is not possible for a family to make a living on 50 acres, and it is only where a large family are of
age, and willing to unite, that it is practicable.

Ebtuen of Gold fob Yeae ending 31st Maiich, 1890.
■ Thames, 33,8160z. 14dwt. Bgr.; valued at £88,768 15s. 6d. Ohinemuri, 6,3820z.; valued at
£8,615 14s. Coromandel, 6,7070z. 18dwt. 7gr.; valued at £18,837 15s. Te Aroha, 20,4160z.; valued
at £11,739 4s. Value of ore exported, £3,000. 1 have, &c,

H. W, Nobthceoft, Warden,
The Under-Secretary, Mines Department, Wellington.



C—3 142

No. 4.
Mr. G. Wilson, Inspector of Mines, to the Under-Secbetaey of Mines.

Sib,— Inspector of Mines' Office, Thames, 17th April, 1890.
I have the honour to forward the following report on mines, with returns showing quantity

of quarfz crushed and yield of gold in the Hauraki Mining District for the year ending the 31st
March, 1889.

The returns of gold show that the quantity is considerably less at Coromandel and Thames
compared with last year's returns. The decrease in the yield for the Kapanga accounts largely for
the shortcoming^at Coromandel, while the continuous drought for the last three months caused
many of the stampers at Thames to be hung up (as the whole of the batteries in the Thames
district, with the exception of the Waiotahi, are driven by water-power), and a less quantity of
quartz crushed in consequence. The mines at Mata and Waiomo also did not come up to expecta-
tions, and work was soon suspended in those localities. At Ohinemuri and Te Aroha the returns
show an improvement, notwithstanding many drawbacks with new machinery.

OOEOMANDBL DISTEICT.
Tokatea Bange.

Tohatea Mine (Mr. John Benney, manager).—Operationsin this mine have been carriedon by
tributers in the same manner as last year, and have been chiefly confined to workings on small
leaders near the surface. Twenty-three and a half tons of quartz has been crushed for a yield of
4330z. 2dwt. of gold. An average of sixteen men have been employed during the year. The
manager of this mine is of opinion that if the creeks on the Kennedy -Bay watershed were brought
in and. thebattery driven by water-power, many thousands of tons of quartz and mullock might be
profitably worked in the upper portion of the mine.

Queen of the North Mine (Mr. Carlo Blasch, manager).—Twenty tons of quartz has been
crushed for a yield of 1320z. of gold, wholly obtained by tributers from the surface-workings of the
mine. Six men areemployed.

Royal Oak Mine (Mr. Peter Eeid, manager).—This mine is worked by wages-menandtributers,
and operations have been very successful during the year. The company's men obtained 1 ton of
quartz and 3001b. of specimens, which yielded 3990z. of gold, and the tributers 6 tons for 6300z. of
gold. Six wages-men and six tributers were employed.

The Bachelors' Mine, Eegan's, Ogilvie's, Simms's, Stirling Castle, and Young American Claims
have also added considerably to the year's returns.

Kapanga Mine (Mr. Francis Hodge, manager).—Operations in this mine are stillbeing profit-
ably carried on, and a large amount of work has been done during the year. The main shaft
(Larnach's shaft) has been sunk 25ft., and is now565ft. in depth. Aplunger-lift Bm. in diameter
has been fixed from the 420ft. cistern to 550ft. The shaft is to be sunk to a depth of 600ft. The
channel of country rock (sandstone) is improving in appearance, and is favourable for gold in the
shaft as sinking progresses. Driving and stoping have been carried on, on both the Kapanga and
Scotty's reefs, at the 300ft., intermediate, and 420ft. levels,chiefly in a southerly direction from the
main shaft; 500ft. of cross-cut drives has been put in, and 1,400ft. of drives onreefs ; 250ft. of winze-
sinking and 340 fathoms of reef stoped out ; and 1,334 tons of quartz has been crushed for a
return of 3,1530z. of gold. An average of fifty-four men are employed in the mine during the year.
The mine-workings and pumping and winding gear are in good condition and order, and ventilation
very good.

South Kapanga Mine (Mr. Thomas Blair, manager).—Operations have been carried on in
drivingfrom the shaft at the 100ft. level; aconsiderable amount of driving on thereefs has been done,
and occasionallysmall patches of gold arefound: Ten men are employed. The shaft is 100ft. in
depth, and the pumping and winding are done by a small portable engine.

Scotty's and North Kapanga Minn (Mr. J. D. Oolebrook, manager).—Operations have been
confined to extending the low-levelcross-cut. Several small reefs have been discovered, but as vet
they have not proved to be of any value. Six men have been employed.

Kadei Block.
Coromandel Mine, (Mr. Francis Hodge, manager).—A large amount of prospecting has been

done in this mine, chiefly at the low level in the Palmerston Shaft, and also at the intermediate
and adit levels ; 834ft. of driving has been done at the different levels ; 100 tons of quartz crushed
for a yield of 650z. of gold. An average of twenty-seven men have been employed during tne year.
The mine-workings and pumping and winding gear are in good order, and the ventilation good.

Tiki District.
The Colonist, Edith, and several other small claims areoccasionally worked, but the returns

have not been of much importance.
Matawai District.

Castle Bock Mine (Mr. James Vizard, manager and owner).—Operations were chiefly confined
to making a connection with the low level. The winze was holed through and good ventilation
secured. Stoping was carried on under the floor of the upper level; 1001b. of specimens was
crushed for a yield of 150oz. 01. gold.

Manaia Disteict.
Operations in this district have been suspended, Blackmore and party and others having gone

to Kuaotunu.



143 C—3
Whangapoua Disteict.

Laidgan's Lease.—This mine is situated on the Opitonui Creek, about a mile and a halfito the
west of the 'Whangapoua and Mercury Bay Track, and on ground claimed by theKaurijTimber
Company. Gold was discovered near an old log-rolling road, and several prospecting-drives have
beenpufrin. A reef about 3ft. in thickness was discovered near the surface, and a cutting put in
on the quartz. Gold is frequently seen in the stone, and there is every indication that a payable
reef has been discovered. A low level has been driven and the reef cut about 60ft. deeper than the
open cutting : the reef in this level is from 6ft. to B£t. in thickness, and gold is seen in the quartz.
Thirty tons of quartz from the open cutting was crushed for a yield of 61oz. 3dwt. of gold. Four
menhave been employed. It is the intention of the owners to erect a battery at the most con-
venient place to the mine.

Matabangi Distbict.
This district has been desertedfor the past year : the attractions ofKuaotunu caused the miners

to abandon their claims.
Mahakibau.

Mahakirau Claim (Mr. H. C. Beede, manager).—This claim is situated on one of the south
branches of the Mahakirau, about a mile from the main stream, and five miles up from Hooker's
farm. Gold was discovered in a leader varying from afew inches to 2ft. in thickness. A drive has
been put in on the leader for a distance of 20ft., and the reef has been cut on the lower level.
Several tons of quartz were broken out; and 9cwt. of stone, picked out and packed to Coromandel,
yielded 89oz. of gold. Three men are employed. No other payable gold has been discovered in
this locality, although several parties have been prospecting during the year.

Kuaotunu Disteict.
Try Fluke (Mr. Henry P. Hornibrook, manager).—A considerable amount of work has been

done in this mine since the discovery of a gold-bearingreef in the early part of the year. The reef
was found at the surface and a cross-cut put in 112ft., and the reef cut about40ft. below the surface
and driven on about 60ft. The reef in this drive is from 4ft. to sft. in thickness, and has yielded
rich stone. A winze has been sunk from this level and is now down about 50ft. A lowlevel isbeing
driven to cut the reef at a depth of 130ft. from the surface. The reef being in a steep range, it can
be worked to a great depthfrom tunnels. An average of six men have been employed during the
year. Thirty tons of quartz was crushed at the Thames for a return of 3510z. of gold. Two
hundred tons of quartz is stacked at the surface. A battery of ten stamps, to be driven by steam-
power, is being erected on Kuaotunu Creek, and a wire tramway is to be erectedto connect the mine
with the battery.

Just in Time Mine (Mr. J. Lindsay, manager).—This claim is situated on the eastern side of
themain line of reef, adjacent to the Carbine and Try Fluke. Several reefs have been discovered
carrying gold ; and 4 tons of quartz taken from areef about 18in. in thickness yielded lOoz. 6dwt.
of gold. Four men have been employed during the year.

Carbine Mine (Mr. Charles Swanson, manager).—This mine is next to the Try Fluke, on the
line of the mainreef; and a cross-cut has been driven, and the reef cut at about 30ft. below the
outcrop, and about 50ft. driven on the reef, which will average 4ft. in thickness. Two men have
been employed. Twenty tons of quartz has been crushed for a yield of 21oz. 18dwt. 12gr. of
gold.

Mariposa Mine (Mr. JohnStewart, manager).—This mine isnext the Carbine, on the same line
of reef. The reef has been cut in a cross-cut driven about 70ft., and fair prospects of gold are
obtained. Twohundred feet of driving has been done. Two menhave been employed.

John Bull Mine, next the Mariposa, on the same line of reef, has got fair prospects of gold in
tworeefs driven on from the surface. Two menhave been employed.

Red Mercury Mine (Mr. Samuel Youlden, manager), next the John Bull, on the same line of
reef. The reef has been cut in two cross-cuts of 64ft. and 45ft. respectively. It is about 3ft. in
thickness, and yields fair prospects of gold. Three men have been employed.

Great Mercury Mine (Mr. Alex. Peebles, manager) is next the Eed Mercury, and isknown as
the Prospectors' Claim. A considerable amount of prospecting has been done in this mine.
Over 272ft. has been driven in five sejjarate cross-cuts, and 60 chains of trenching done on the
surface. Twelve reefs and leaders have been discovered, varying from 6in. to 10ft. in thickness.
Four men have been employed. Five hundredweight of quartz yielded lldwt. 9gr. of gold.

Olama Mine (Mr. H. T. Bowe, manager).—This mine lies to the westward of the Great
Mercury, and is situated on Native land. A reef was cut near the surface, and payable gold
discovered in two different veins, one 6in. and the other 15in. in thickness. Two hundred and
sixty feet of driving has been done in the cross-cut, and 60ft. on the leaders. Four fathoms of
leader stoped out, and 31 tons of quartz crushed for a good return of 189oz. lOdwt. of gold;
and 25 tons of first-class and 70 tons of second-class quartz are stacked at the surface. An
average of nine men have been employed.

Nemesis Mine (Mr. H. T. Eowe, manager).—This mine adjoins the Otama, and is also on
Native land. A considerable amount of prospecting has been done, 132ft. driven in cross-cuts, and
six leaders discovered. Five menhave been employed.

Woodcock and Wilson's Mjyie (Mr. JamesE. S. "Wilson, manager).—This mine is situated on
Native land, on the range nea/McPherson's land. Six reefs have been discovered, varying from
lft. to 6ft. One cross-cut tunnel has been driven 46ft. Ten tons of quartz has been crushed for
areturn of 260z. of gold. Two men have been employed.

Black Jack Mine.—This mine is situated on Native lands, on the spur near the beach at the
landing. A considerable amount of work has been done on the reef, which is about 2ft. in thick-
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ness. Fifteen tons of quartz was crushed for a yield of 14oz. lOdwt. of gold. Two men were
employed during the year.

Maori'Dream.—This claim is situated on Grown laud, about a mile and a half to the eastward
of the Black Jack. A parcel of 10 tons of quartz was crushed for a yield of 6oz. sdwt. of gold.
Three men have been employed.

The Sea View, Snell's, Golden Gate, Dyer's, Banks's claim, Kapai, and a number of other
claims have been occupied on Crown land and also on Native lands, and a considerable amount of
prospecting has been done and many reefs and leaders have been discovered, and, as a rule, gold,
more or less, is found in all the quartz veins and reefs.

Thames District.
Boat Harbour.—Prospecting to a small extent has been carried on during the year, and one

party have discovered a reef giving sufficient inducement for them to take up and apply for a
special claim.

Mata.
Small parcels of quartz from the Gentle Annie Mine and other claims were crushed at Fraser's

battery. 164 tons yielded 84oz. of gold ; but the returns were notpayable, and the district is now
deserted.

Tapu.

About twenty miners are working in the different claims to the northward of the creek.
McMahon's claim crushed 395 tons of quartz for a yield of 50oz. 15dwt. of gold; the Centennial
crushed 26 tons for 16oz. of gold ; Draffin's, 2 tons for 6oz. 6dwt. ; Hawke's, 72 tons for 6oz.
14dwt. ; McCormack's, 10 tons for 2oz. 14dwt.; Manuel's, 19 tons for loz. 6dwt.; and Bundrie's,
loz. 7dwt. Total, 524 tons for 85oz. 3dwt. of gold.

Sheridan's Claim (Mr. Daniel Sheridan, owner).—This mine is situated on the southward side
of the creek, about a mile from the beach. A low-levelcross-cut was driven, and the reef, which is
about lOin. in thickness, has been driven on for 80ft. Twenty tons of quartz is stacked at the
surface, and 351b. of specimens was crushed for a yield of 350z. lOdwt. of gold. Three men have
been employed.

Broken Hills Claim (Mr. Charles Bull, owner).—This claim was lately taken up, and is situated
about a milefrom Sheridan's. They have erected a small battery of four stamps, driven by water-
power from the Bullion Creek. Twenty-four tons of quartz has been crushed for a yield of soz.
9dwt. of gold. Three menhave been employed.

Tapu Sluicing Company's Claim. —This claim was worked for a considerable time by sluicing
and paddockmg ; but the returns of 20oz. 18dwt.of gold from 1,320 tons were not payable, and the
machinery has been removed.

Nevis Claim (situated at Die Hard Creek).—This claimhas lately been taken up. Twelve tons
of quartz for 6oz. Bdwt. of gold. Two men areemployed.

PtJBU.
Sir Colin Campbell Claim.—S. Montgomery and party have been prospecting during the past

twelve months, and have discovered several reefs, which, although not rich, are considered to be
payable. They have purchased a battery of ten stamps, which will be erected on one of the
branches of thePuru Creek, and driven by water-power.

Waiomo.
Paroquet Mine.—-The quartz crushed for this mine was 226 tons for a yield of 370z. 14dwt. of

gold. The mine was closed in Junelast, and since then the wholeplant, battery, and aerial tramway
have been sold andremoved.

Golden Gem Mine.—This mine was worked in the early part of last year. Sixty-two tons
of quartz was crushed for 16oz. 19dwt.of gold. Operations in the mine were suspended shortly
after the Paroquet w7as closed down. There has been a fresh discovery near the Gem ground, and
several claims are again taken up. An average of ten men were employed during the year.

Kaeioi.
Lady Mary Claim (Charles Brown and party).—This claim is situated near the Tapu Road,

about one mile north of Tararu Creek. A considerable amount of work has been done in pro-
specting, and areef about 2ft. in thickness yieldedfrom a trial-crushing 15dwt.of gold per ton. The
owners have erected a small battery of three stamps, driven by the old bone-mill steam-
engine ; but no returns have yet been received. Three men areemployed.

Taeaku.
Sylvia Special Claim (Mr. William Tregoweth, manager).—The reef which was cut in the low

level has been driven on for 290ft., andis from 4ft. to 7ft. in thickness. A rise has been put
up 145ft. to connect with the upper level, on which 130ft. was driven on the reef. Very rich pro-
spects have been gotfrom thereef in the low-level drive, and also in therise and the upper level. The
quartz is of a complex nature, andcontains, besides gold, silver-glance, copper, galena, and zinc. A
battery of ten stamps, Howell's patent, and the necessary plant .for treatment of the ore is to
be erected near the junction of'the Ohio and Tararu Creeks, and an aerial tramway about 30 chains
in length will connect the mine with thebattery. A water-race 37 chains in length is constructed,
and a sft. Pelton wheel will be used to drive the machinery. Eleven men areemployed.

Norfolk Mine (Mr. James S. Thorburn, manager).—A considerable amount of work has been
done in opening up this mine, and connecting the low level with the road by a shoot. A parcel of
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quartzcrushed was not payable, but they have discovered what appears to be a continuation of the
old Star of California reef, and payable prospects are obtained, and the next crushing will most
probably Be a payable one. Five menare employed.

Dunedin Mine (Mr. John Bowler, manager).—This ground, which comprises the old Cityof
Duuedhr, Boyal Charter, and Lady Bird claims, has only lately been taken up. They have, how-
ever, cleared out and repaired the old Lady Bird low level, which can be connected withDarrOw's
battery by a few chains of ground-tramway. A rise is being put up on one of the reefs to connect
the low level with the upper portion of the mine, and it is expected that a large quantity of low-
grade quartz may be profitably worked. Four men are employed.

Nymph and Mermaid Mine is situated at Upper Tararu. Small prospects arefound in several
of the reefs, and 2J tons of quartz was crushed for 4oz. Bdwt. of gold. A considerableamount of
prospecting has been done in this locality, and eight licensed holdings were taken up, but on
account of want of a road to theplace they are nearly all abandoned. Two menonly areemployed
in this neighbourhood.

The battery near the Tararu Gardens, which was formerly known as Brown and Campbell's
Battery, has lately been purchased by the Norfolk Gold-mining Company, and the water-race and
machinery repaired, so that it is now in working-order. Messrs. Darrow and Company are also
erecting a twenty-stamp mill on the site of the old Eussell Battery at the foot of Tinker's Gully.
This battery will be connected with the old Ballarat and Clunes low level, near the head of the
gully, by meansof a self-acting wire tramway 60 chains in length. The owners of this mill have
purchased from the owners of Dixon's No. 1 Mine the right to "".fork all that portion between the
low level and the surface (a depth of about 200ft.), and they intend to send down and crush large
quantities of surface-stuff and mullock as well as quartz from the reef and leaders. Ten men are
employed on this work.

Kukanui.
Harwell's Kuranui No. 3 Mine (Mr. Peter Hansen, manager).—Operations in this mine have

been chiefly confined to mining surface-stuff from an open face. Fifteen thousand seven hundred
and fifty-fivetons was put through the battery for a yield of 1,0140z. 6dwt. of gold. Sixty tons of
quartz was also crushed for tributers for a yield of 560z. lOdwt. of gold. Seventeen wages-men
and three tributers are employed.

Comer's Kuranui No. 2 Mine (Mr. Eobert Comer, owner and manager).—Operations in this mine
are alsochiefly confined to miningfrom an opencutting near theold Albion shaft. Ten thousand five
hundred and fifty tons was crushed by the owner for a yield of 6160z. 18d\vt. of gold, and 873 tons
for tributers for a yield of 9540z. 12dwt. of gold. Twenty wages-men and thirty-five tributers are
employed. A battery of twenty stamps, driven by water-power, is erected close to the mine, and
the returns from the surface-stuff, although only Idwt. 4-0067gr. per ton, have paid all working-
expenses and leave a profit.

Turtle's Kuranui No. 1 Mine.—This mine is worked entirely by tributers. Two hundred and
ninety-two tons of quartz was crushed for a yield of 116oz. 3dwt. of gold. Six tributers are
employed.

Dec!) Level Cross Mine (Mr. J. A. James,.manager).—Work in this mine has been confined to
working leaders in the Tookey section of the mine. Five tributers were employed, but tli€s returns
could not be ascertained.

MOANATALUU.
Moanataiari Mine (Mr. George S. Clark, manager).—This mine still continues to furnish

employment for a large number of miners. The operations for the past yearhave chiefly been in
the extension of the main tunnel, opening up a reef in the Eeuben Parr section of the mine,crushing
a quantity of surface-stuff of low grade, and driving on reefs from the Cambria shaft, No. 4 level,
workings. The tributers are employed chiefly in working leaders from the surface-levels in all
parts o! the ground. The prospects in the Eeubeu Parr reef are very encouraging. The main
tunnel will shortly be extendedfar enough to admit of a rise being put up to connect with the
workings on thisreef below thePoint Eussell level: this will give over 90ft. of backs on the run of
gold, from which over l,ooooz. of gold has been obtained. The main tunnel, which is now 3,030ft.
in length, was extended 250ft., and about I,looft. of driving has been done, 2,600ft. of old tunnels
cleared out and repaired, and 400 fathoms of reef stoped out by the company. Three thousand
five hundred and sixty tons of quartz and surface-stuff has been crushed for a yield of 6150z..
of gold, and the tributers crushed 2,346 tons of quartz for a yield of 2,3460z. of gold. Fifty-six
wages-men and fifty-nine tributers have been employed.

Coliban Mine (Mr. James E. Hunter, manager).—Very little work has been done in this mine
for the year. Seventy-sixtons of quartz was crushed for a yield of 230z. 17dwt. of gold. Three
men were employed.

Orlando Mine (Mr. W. H. Potts, manager).—The chief work in this mine was clearing out and
repairing the old Independent low level, which is 900ft. in length. Thirty-five tons of quartz was
crushed for 990z. of gold, and the tributers obtained 115oz. of gold from 10 tons of quartz and 225
tons of mullock. Three wages-menand six tributers are employed.

WJiau Mine (Downie and party, owners).—This mine was purchased by the present owners
during the year, and since they obtained possession a large amount of work has been done in
clearing out old drives at the old battery-level and driving 300ft. on different leaders. One hundred
and twenty tons of quartz was crushed for 650z. of gold, and the tributers crushed 210 tons for
1960z. of gold. Four shareholders and eight tributers have been employed.

AlburniaMine (Mr. Thomas Eadford, manager).—Operationsin this mine have principally been
in driving a cross-cut at the battery-level to cut the Sons of Freedom reef. Three hundred feet
has been driven on this reef, and 210 tons of quartz crushed for a yield of 418oz. of gold. The

19—C, 8.
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tributerscrushed 100 tonsfor a return of 60oz. of gold. Eighteen wages-men and six tributers are
employed.

DixQix'sNo. 1 Mine (Mr. Edward White, manager).—The workings in this mine have been chiefly
in old ground. Three hundred and fifty feet of drives was cleared up and repaired, and a winze
sunk 90ft. to connect with the Whau level. One hundred and twenty tons of quartz was crushed
for 121oz. of gold, and the tributers crushed 295 tons for 2350z. of gold. Five owners and four
tributers are employed. The owners of this mine have disposed of the upper portion of theirground,
to a depth from the surface of about 200ft., to Messrs. Darrow and Company, who are making pro-
vision to work the ground from the old Ballarat and Chines level, on the Tinker's Gully side of the
range.

About twenty men are employed working about the old mullock-tips and in small claims in the
Moanataiari district.

Geahamstown.
New Prince Imperial Mine (Mr. Dawson Crawford, manager).—This mine has been chiefly

worked in the upper levels. Sixty-four tons of quartz was crushed for 550z. of gold, and the
tributers crushed 450 tons for 9050z. of gold. Five wages-menand ten tributers were employed.

The Saxon Mine (Mr. Thomas A. Duulop, manager).—The principal works in this mine during
the year have been at No. 4 and No. 5 levels,and in opening a new level, No. 6, at adepth of 461ft.
from the surface. Stoping on No. 1 and No. 2 reefs and foot-wall leader has been carried on over
No. 3, No. 4, and No. 5 levels, and thefirst two mentioned and hanging-wall leader areworked up
to the Trenton boundary. The water in the shaft has not been loweredsufficiently to admit of its
being cleared out for the purpose of opening the No. 6 level. The company have therefore made
arrangements to drive a cross-cut from the No. 4 level in the New Prince Imperial Mine. Forty
feet has already been driven, and, as the total length of this drive is to be 400ft., some time will
elapse before the No. 6 level can be opened, unless the water in the meantime gets drained from the
shaft. A winze was commenced on No. 1 Reef, at No. 5 level, to a depth of 38ft., but sinking had
to be stopped on account of water. During the year 1,300ft. of drivinghas been done,351ft. ofwinze-
sinking, 2,500 fathoms of reef and leaders stoped out, 14,550 tons of quartz and 9651b. of speci-
mens crushed for a return of 8,1710z. of gold. One hundred and fifteen men are employed. The
mine machinery consists of a twenty-five-horse-power winding-engine and tubular boiler, and (a
Band's No. 2 Little Giant, and a Slugger No. 13) rock-drills are used in driving. A 12in. by 16in.
Rand's air-compressor on the surface is driven by a Pelton water-wheel. The battery consists
of thirty-three stamps and sixteen berdans, driven by Pelton water-wheels. The electric light is
used for lighting the mill, the dynamo being driven by a small Pelton wheel.

Caledonian Mine (Mr. J. A. James, manager).—A considerable quantity of low-grade quartz,
chiefly from the No. 1 level, has been crushed by the company—4,l2B tons of quartz for 3950z.
6dwt. of gold; and the tributers crushed 619 tons of quartz and 1331b. of specimens for a yield
of 2370z. 12dwt.ofgold. Seventeen wages-men and eight tributers were employed.

Waiotahi.
Waiotahi Mine (Mr. James E. Smith, manager).—This mine continues to be successfully

worked, and has again yielded goodreturns. The workings are chiefly on leaders and reefs between
No. 3 and No. 4 levels. The veins vary from -Jin. to 6ft. in thickness. About I,oooft. of drivinghas
been done on various leaders and reefs, and about 1,000 fathoms stoped out. Two thousand four
hundred and thirty-one tons of quartz crushed yielded 3,2180z. lOdwt. of gold. Forty wages-men
are employed.

New Manukau Mine (Mr. James E. Smith, manager).—This mine adjoins the Waiotahi, and
is worked in a similar manner. Two hundred and nine tons of quartz was crushed for 2860z.
lOdwt. of gold, and the tributers crushed 132tonsfor 1440z. ldwt. of gold. Six wages-men and two
tributers are emploped.

Cambria Mine (Mr. William Baker, manager).—The workings in this mine have been princi-
pally on the hanging- and foot-wall leaders from the mainreef, between No. 3 and No. 4 levels from
the shaft. The workings are towards the western end of the mine, and these leaders may possibly
be a continuation of those worked in the Waiotahi Mine. The quantity of quartz crushed was 532
tons for 831oz. of gold, and specimens 1811b. for 187oz. of gold. Thirty men have been employed.

Trenton Mine (Mr. James Coutts, manager).—The south cross-cut from Cambria was driven,
and the Saxon reef cut; but the chief operations were driving the low level from the bottom of the
shaft to the Saxon No. 5 level, 630ft. On breaking through and securing ventilation, 75 tons
of quartz was obtained, and crushed for 41oz. 6dwt. of gold. Twenty-seven wages-men were
employed.

Fame and Fortune Mine (Mr. E. K. Cooper, manager).—This mine extends from the Moaua-
taiari to the Waiotahi Creek. The chief work during the year has been towards opening up and
ventilating the mines. An old tunnel named the Balmoral, on the Waiotahi Creek, was cleared
out, repaired, and driven to a distance of 700ft. Several reefs andleaders were cut and worked on.
A large reef at the end of the drive has been cut, and a rise is to be put up for 95ft. This will
connect with a level on the Moanataiari side of the range and secure ventilation. Another low
level has been driven 450ft. on the Waiotahi Creek, about 150ft. deeper than the Balmoral level.
This will become the main adit-level of the mine. The owners have purchased the twenty-stamp
battery from the Caledonian- Company, and the manager informs me that a self-acting wire
tramway (to be 60 chains in length) is to be erected from the adit-level in the WTaiotahi Creek to
this battery. One thousand two hundred and fiy.e feet has been driven on reefs and leaders, and
980 fathoms of reef stoped out. The total output of quartz was 1,146 tons, which yielded 1,8090z.
9dwt. 12gr. of gold. Fifty-three menare employed.
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Claim, New Fearnought, Burns's Claim, and Bright Smile have all been worked in the Waiotahi
district, aM about twenty-four men employed, the returns of gold from which cannotbe ascertained.

Calliope Mine (Mr. Simon Dryden, owner and manager).—The owner and six tributershave
been employed. Ten tons of quartz crushed yielded 7oz. 6'dwt. of gold, and the tributers crushed
84 tons for 60oz. 15dwt. of gold.

Waiokabaka.
May Queen Mine (Mr. H. W. Moore, manager).—ln this mine work was commenced at the

beginning of the year. The main shaft was sunk 300ft.; an old drive, 700ft. in length, was cleared
out and repaired, giving connection with the old City of London shaft. A drive was then put in to
the eastward on a reef known as the No. 4 Eeef for a distance of 320ft., in the last 50ft. of which
gold was seen and a few pounds of specimens obtained. The reef is about 15in. in thickness. A
drive was also cleared out for 150ft. on the reef in a westerly direction, in which No. 1 Eeef had
been cut. This reef (No. 1 Eeef), which is sin. in thickness, was driven on to the northward
for 40ft., and 51b. of specimens obtained. A cross-cut is now being put in from the shaft to cut
No. 4 Eeef, where the gold was got; and the drive on the reef will be continued to the eastward,
when the manager expects payable quartz. The winding-gear is worked by a ten-horse-power
portable engine. Ten menhave been employed.

Crawford's Special Claim (Mr. Thomas Henry Crawford, manager).—A shaft has been sunk
to a depth of 100ft., but operationshad to be discontinued until winding and pumping machinery
can be erected. The drive on the reef in Collarbone Creek has been extendedfor about 200ft., and
payable quartz obtained. An air-shaft has also been sunk from the surface for ventilation. The
next level on this reef must be from a cross-cut to be driven from the shaft. Seventyfathoms of
the reef, averaging 3ft. in thickness, has been stoped out, and 221 tons of quartz crushed for
2540z. of gold. Twenty wages-men are employed.

Kabaka.
Adelaide Mine (Mr. George Bull and party, owners).—Operations in this mine were chiefly in

stoping out a block of reef about the low level, and working portions of the reef near the surface by
tributers. Two hundred and forty-nine tons of quartz was crushed for the owners, for a yield of
780oz. of gold, and for the tributers 70 tons for 61oz. of gold. Six wages-menand two tributers
were employed.

Lone Hand Mine (Mr. H. W. Moore, manager).—During the year work has been vigorously
carried on. A lowlevel from the Eocky Point tunnel has been driven a distance of 875ft.—300ft.
through the Lone Hand, 425ft. through the Adelaide, and 150ft. again in the Lone Hand ground.
The Moa reef was cut, and has been driven on for 400ft. The Manchester reef is now cut 90ft.
below the Moa level, and gold is seen in this reef, which is about lft. thick. A winze has been
sunk 40ft. on the reef at the Moa level, where the reef is 15in. in thickness and showing gold. The
total number of feet driven was 1,200 ; and blocks in the Lone Hand and Manchester sections
have been worked. Two hundred and fifty-seven fathoms of reef was stoped out. Five hundred
and fifty-one tons of quartz has been crushed for l,oBBoz. 17dwt. of gold, and for the tributers
20 tonsfor 68oz. 4dwt. of gold. Sixteen wages-menand five tributers are employed.

E. and M. Claim (Messrs. Eichard Feney and John Johnson, owners).—Ten tons of quartz
from small leaders was crushed for 30oz. of gold. Two men are employed.

Claremont Claim (Mr. George Bryant, owner).—The leaders in this claim are from fin. to 6in.
in thickness. One hundred and twenty-eight pounds of specimens were crushed for 78oz. sdwt. of
gold. Two men are employed.

Hohianga Mine (Mr. Eichard Jenkins and party, owners).—The reef worked in this ground
averages 2ft. 6in. in thickness. Eighteen tons of quartz and 1441b. of specimens were crushed for
1240z. ldwt. of gold. Two men are employed.

Lucky Hit Mine (Mr. J. G. Vivian, manager).—This mine is situated near the head of the
Karaka Greek,and is worked by tributers. Three reefs, varying from 6in. to 15in., have been worked,
and 115 tons of quartz crushed, for 2890z. 19dwt. of gold. Thirteen tributers are employed.

The Little Nell, Prosperity, Hongkong, Helping Hand, Carbine, and several other claims are
occupied in the Karaka district, but the returns cannot be ascertained. About twenty-four men
have been employed.

Una Hill and Te Papa.

Dives Mine (Mr. John Williams, manager).—-This mine includes a portion of the old Una
ground. The Una No. 2 and No. 3 levels have been cleaned out and repaired, and a cross-cut 98ft.
driven on No. 2 level. A winze has been sunk on the main reef and another on the hanging-wall
leader, 80 fathoms of reef stoped out, and 142 tons of quartz crushed for 2750z. of gold. Eleven
wages-menare employed.

Occidental Mine (Mr. Thomas Black, manager; Styak and Bruce, owners).—This mine is
situated at the Una Hill,and is part of the old Una Mine. A leader was discovered in the low-level
tunnel about 800ft. from the entrance. This leader had been cut through about twenty years ago,
but not worked on. The present owners have driven about 60ft. on the leader and stoped out for
about 30ft. in height. Sixteeii tons of quartz and specimens has been crushed for 4700z. 19dwt.
Bgr. of gold. Eight menare employed.

Little Edwin Mine (Hardman and party, owners).—The owners crushed 29 tons of quartzfor
50oz. of gold, and tributers 18 tons for 20oz. of gold. . Three owoiers and two tributers were,
employed,
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North Star Mine (Mr. Boberfc Harvie, manager).—This mine has been entirely worked by
tributers. The leaders are generally from 6in. to lft. in thickness. One hundred and fifteen tons
of quartz^was crushed for 2960z. of gold. Nine tributers were employed.

The Magnolia Mine (Mr. Henry Eabe, manager).—This mine has been worked entirely by
tributers, who have been working on small veins near the surface. The returns could not be
ascertained. Seven tributers are employed.

About ten small claims are also worked in this locality from which no returns can be obtained.
Sixteen men are employed.

Hape Cheek.
Consols Mine (Mr. W. S. McCormick, manager).—The workings in this mine, which are from

two drives near the surface, have been chiefly on two leaders. The owners crushed 30 tonsfor
220z. of gold, and the tributers 124 tons for 91oz. of gold. Two owners and nine tributers were
employed.

The Weymouth, Fogarty's Claim, Brown's Claim, and several other small claims are occa-
sionally worked, but the returns couldnot be obtained. Twelve men wereemployed.

Otanui.
New Eureka Mine.—This mine has been worked by tributers, who have been engaged in driving

a low level, which has been extendedabout 80ft. Six tributers were employed.
Puriiu.

Old Prospectors' Mine (Mr. A. Hogg, manager).—This mine, which includes several old
claims, has been taken up, and a large amount of prospecting has been done during the year, and
400 tons of quartz taken from a large reef and stacked at the surface. A parcel of 20 tons of quartz
crushed yielded 270z. of gold. Six men were employed. The owners of this mine have such con-
fidence in it that they have purchased afourteen-stamp battery, which will be erected on the Puriri
Creek, and driven by water-power.

Bedford's Mine (Mr. John Mclnnes, manager).—Work has been steadily carried on in this
mine during the year, and the returns are satisfactory. Three hundred and fifty-one tons of
quartz was crushed for a yield of 2300z. of gold. Six wages-menare employed.

Taibua.
Decide Mine (Mr. Finlay MeLiver, manager and owner).—This mine has been steadily

worked during the year. A large block of the reef, which is 4ft. in thickness, has been stoped out.
One hundred and eighty-eight tons of quartz has been crushed for 89oz. of gold. Six men were
employed.

Ohinemuei Disteict.
Marototo.

Marototo Mine (Mr. John H. Moore, manager).—A large amount of work has been done in
this mine during the year, in sinking winze and stoping out thereef. About 200 tons of rich ore
is stacked at the mine, and 1 ton was exported valued at £96. Ten men were employed. A
small plant consisting of grinding-and-amalganiating pans is in course of erection near the mine,
and will be ready for work in about a month.

The Silver Queen ground was taken up by Fagan and party, who obtained 4 tons of ore,
which was sold for £200. Another party are now in possession of the ground, but have had no
returns as yet. Four menwere employed.

The Arizona groundhas also been taken vp—by McDonough and party—but no returns have
been obtained. Two men areemployed.

Karangahake.

Ivanhoe and Truro Mine (Mr. John McCombie, manager).—Work has been steadily carried
on in this mine during the year. About 400ft. of driving has been done on different reefs and
leaders, and 300 fathoms of reef stoped out. The owners have crushed 329 tons of quartz for
2920z. of gold, and the tributers 120 tons for 82oz. of gold. Ten wages-men and two tributers were
employed.

Woodstock Mine (Mr. John McCombio, manager).—Very little work has been done in this
mine, and no quartz has been crushed. One man was employed.

Kenilworth Mine (Mr. John McCombie, manager).—This mine has been worked entirely by
tributers. Forty-five tons of quartz was sold on assay-value for £1,660, and 45 tons of ore is
now stacked, estimated to be worth from £30 to £40 per ton. Seven tributers were employed.

GrownMine (Mr. G. M. McGruer, manager).—This mine is now well opened up from three
levels, and another level is being driven at a greater depth, gold having been dissovered in a large
reef near the Waitawheta Stream. One hundred and sixty fathoms of reef has been stoped out,
and 100 tons of quartzforwarded to the mill and crushed, but the treatment of the " pulp " has not
been yet completed. The crushing-mill consists of a stone-breaker and two Lamberton mills, which
crush dry ore, in which state the crushed ore is handed over to the Cassell Company for extraction
by their process. Forty men have been employed.

Several other claims, including the Monastery, Priory, Specimen Hill, and Adeline Amal-
gamated, have been partially worked, but no returns of quartz crushed or goldgot can be obtained.
Ten men are employed.

OWHAROA.
Smile of Fortune Mine (Mr. 0. S. Farmer, manager).—This mine is entirely worked by tributers.

The run of gold in the main reef has been stoped out to the surface, and the party is nowengaged
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in stoping ablock overthe low level. Two hundred fathoms of reef has been taken out altogether,
and 820 tons of quartz crushed for 3620z. 16dwt. of gold. Eight men were employed.

The/Maddens Folly and Marie Claims.—A considerable amount of prospecting has been done
by driving cross-cuts, but no returns have yet been obtained. Four men are employed.

Waitbkauei.
Welcome Claim.—Forty tons of quartz was crushed for 28oz. lOdwt.
Australian Special Claim. —Two hundred tons of quartz was crushed for 3Joz. of gold.
Eclipse Claim.—Eight tons of quartz was crushed for lOoz. 17dwt. of gold.
The battery erected, at the Jubilee Mine, and also the one erected at the Australian Special

Claim, proved that the materialwhich they were meant to crush was of no value, and work was
suspended at both places after a few weeks' crushing for almost nil returns.

Waitekauri Mine.—This mine was protected for the greater part of the year, and no crushing
was done. Ten men were employed in this district.

Waihi.
Martha Mine (Mr. William Hollis, manager).—This mine was worked by tributers. One

thousand two hundred and thirty-two tons of quartz yielded 3030z. sdwt. of gold. Eight tributers
were employed.

Silverton Mine.—Very little work was done in this mine. Seventy tons of quartz was crushed
for a yield of 3400z. of gold. The mine is now let on tribute and rich quartz is being obtained,
but no returns have yetbeen received from the tributers. Three wages-menand four tributers were
employed.

Waihi Mine (Mr. J. W. Walker, manager).—Work in the mine was chiefly confined to stop-
ing out a large block of the reef between the Union level and the surface. Two hundred and thirty
fathoms of reef was stoped out, and 2,200 tons of quartz crushed and treatedfor 5,1240z. of gold.
The returns would have been much greater had the battery been at work the whole year; but
delays occurred in removing the Globe mills and exchanging other portions of the machinery, so
that no crushing took place for six months. One hundred and twenty-eight men were employed
during the year.

Te Aroha District.
Waiorongomai.

Te Aroha Silver- and Gold-mining Company's Mine.—A large amount of work was done in this
mine in driving levels on the various reefs—in all 369ft.—and stoping out that portion of the reef
(No. 1) which had been left in the wall by the New Find Company, and also a block on the same
reef below the smithy level. The quantity stoped out was 453 fathoms for 4,745 tons of quartz.
The quartz was crushed and concentrated, together with the quartz obtained in the Colonist Mine,
for97Boz. of gold ; and bullion obtained from melting concentrates was exported, 19,3000z., esti-
mated value £9,000. An average of forty-seven men were employed during the year. The value
of the quartz now in sight is not considered to be sufficient to pay for working, and operations are
suspended and the mine and reduction plant shut down, with the exception of the berdans, which
are used to grind tailings. It is thereforeprobable that most of this fine plant and machinery will
be removed from the district.

The Ferguson Syndicate Company's Mine (Mr. Peter Ferguson, manager).—A large amount of
prospecting-work has been done in this mine. Work has been carried on in five different levels,
and in a, few weeks the whole of the levels will be connected, and crushing will be commenced.
The reefs arefrom lft. to 7ft. in thickness. Drives on reef 275ft.. cross-cut drives 177ft., and winzes
145ft. Two tons of selected quartz has been crushed for a yield of 90oz. sdwt. of bullion, valued
at £154. Fifteen men have been employed. The reduction-works will consist of two Lamberton
mills, eight Mackay pans, and four settlers, and Cassell process. The main tramway connects
the mine with the reduction-works.

Colonist Mine. —A block of the reef was worked out on the northern boundary of the Te Aroha
Company's mine, and 142 tons of quartz was crushed and concentrated at the Te Aroha Reduetion-
works: 350z. lOdwt. of gold was obtained by amalgamation, and the concentrates were sold for
£107 12s. Three men wereemployed.

Werahiko Mine.—A small parcel of quartz from this mine (5 tons) yielded 12oz. 7dwt. of
gold. Two men were employed.

Tui Creek.
Champion Mine (Mr. 0. A. Comes, manager).—This mine is now well opened up. Four levels

are. driven and connected by passes, and another level lower down is commenced. Seven hundred
and eighty-one feet has been driven at the various levels during the year, and a block of 30
fathoms stoped out at No. 3 pass. Forty tons of ore was shipped to England, valued at £360.
Twenty-three tons was sent to Waiorongomai, the bullion extracted from the concentrates of
which was sold for £36 9s. Bd. Thirty wages-men were employed. The cost of shipping ore to
England is too great to leave a profit, and this company are endeavouring to get a cheaper process
to treat the ore here, instead of sending it out of the country. The quantity of mixed
with the galena is so far the greatest trouble, but it is expected that they will be clear of the blende
at the deeper level which is to be put in. An aerial tramway has been erected over a mile in
length : it works well, and quartz is conveyed from the mine to theflat at a cost of 9d. per ton.
Work in the mine is for a time suspended until a"suitable process of treatment can be adopted.

The other mines which were held in the Tui district-have been abandoned. An average of
eight men were employed during the year.
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Drainage.

The Big Pump at the Thames is still maintained for draining an extensive area,and is managed
by the Drainage Board. Pumping operations for the first seven months of the year were confined
to keeping the water clear of the 400ft. level, the pump going 3f strokes per minute, 145 gallons per
stroke. "The total cost permonth was £284; and coal consumed, 184 tons per month. For the
other five months of the year the water waskept clear of the 500ft. level, the pump going 4-J-strokes
per minute. Totalcost per month was £375, and the consumption of coal 308 tonspermonth. The
cost of forking the water during the months of November and December was heavy, but since the
Ist January it has been less, and is now £340 permonth. The average number of menemployed is
eight. Mr. William Phillips is manager of the works.

Mining Accidents.
Two fatal accidents occurred during the year. A man named Patrick Nolan, boss of a shift in

the Saxon Mine, Thames, was seriously injured by a fall of rock from the stopes of thatmineon the
12th April, 1889. The rock parted at a " soapy head," without giving warning, and crushed him.
He was at once conveyed to the hospital, where he lingered until the 15th August of the same year,
when he diedfrom the effects of the injury.

The second fatal accident occurred at Waiorongomai. On the4th December last a miner named
Richard Hill got on a full truck of quartz coming down the self-acting grade of the Waiorongomai
tramway : the rope broke shortly after the truck left the top of the grade ; the truck thenran down
at a tremendous rate, upset near the bottom, and was broken in pieces. The man was instantly
killed. The miners were forbidden to use the trucks for travelling up and down the line, and the
whole blame lay with the deceased.

General Remarks.
The present condition of mining matters leads to the expectation that operationsfor the next

year will again be successful. The returns from Kuaotunu and Whangapoua give assurance that
when the batteries are erected and in full work the reefs in these districts will prove remunerative.
At the Thames, ground that has lain unoccupied for years is again being taken up and rigorously
prospected, and there is reason to believe that payable quartz will be found in the reefs.

The newbattery at Marototo, and the Cassell works at Karangahake, will add to the Ohine-
muri returns.

The reefs opened in the Ferguson Syndicate's Mine, at Waiorongomai, give every indication of
future profitable operations. I have, &c,

Geo. Wilson,
The Under-Secretary, Mines Department, Wellington. Inspectorof Mines.

Return of Quantity of Quartz crushed, Gold obtained, and Estimated Value of Gold, in
the Hauraki Mining District for the Year ending 31st March, 1890.

N.B.—The above returns show the quantity of melted gold. The average value of gold per
ounce is greatly reduced in Ohinemuri and Te Aroha districts on account of the quantity of silver,
which was formerly lost, but is now saved by improved processes recently adopted.

No. 6.
Mr. Warden Allen to the Under-Secretary of Mines.

Sir,— Blenheim, 23rd May, 1890.
1 have the honour to forward you my annual report of the Marlborough goldfields under

my charge for the year ended 31st March, 1890. My returns have been previously forwarded. I
do not think that there is any decrease in the number of miners employed upon this goldfield for
the past year; neither can I report any great improvement in the progress of this district.

Alluvial Workings.

The only portion of my district that requires notice as far as alluvial workings are concerned
is Cullen's Valley. In this gorge a large quantity of creditable work has been done, almost exclu-
sively in the creek claims, and .many of these claims are now yieldingfair returns. Many of the
claims have lately been paying good dividends,and the moneyhas certainly been well earned. The
minershave had an exceptionally fine season for their work. During the past year some 6,0000z.
or 7,0000z. of gold have been—if I may use the lerm—exported from this gully, the greater part
of it from the creek claims. The higher terrace-ground has been very little worked. When the
creek claimsare nearlyworked out a great deal of this terrace-ground will pay for sluicing.

Name of District. Quartz.
| Specimens

and
Picked Stone.

Mullock. Tailings. Gold.
Value
per

Ounce.
Total Value,

Coromandel
Thames
Ohinemnri

Te Aroha

Totals ..

Tons cwt. lb. I Tons cwt. lb... i 1,690 0 0 j 0 2 76.. j 31,155 16 0 2 7 77
4,773 0 0!

*'.'. 4,894 0 0 j
.. 42,512 16 0 I 2 10 41

Tons.

29.595
Tons.

7,856

Oz. dwt. gr.
6,707 18 7

33,816 14 8
6,382 0 0

_ s. d.
2 16 2
2 12 6
17 6

£ s. d.
18,837 15 0
88,768 15 6
8,615 14 0

f3,000 0 o
11,739 4 020,41.' 0 0 0 ll' 6

29,595 7,856 67,322 12 15 130,901 8 6

* Quantitynot ascertained. jOre exported.
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On Cullen's freehold land, known as (Mien's Flat, some good work has been done, but
at present with unsatisfactory results. Holders of claims on this flat are, however, very sanguine
of success.

In the Waiau Valley district solitary miners, or parties of miners, are working in the various
valleys*some of them obtaining fair wages; but nothing has been donerequiring special notice.

In the Wakamarina district the remarks concerning Waiau Valley will apply. Possibly I
should mention the Gorge Eiver Claim. This company have done good substantial work on their
claim iv the shape of head and tail dams. Good pumping machinery has been placed upon the
ground, worked by steam, quite sufficient to keep the claim clear of water in ordinary weather.
One paddock has been taken out, but the returns from the washdrift were not satisfactory. This
paddock was not taken from the best part of their claim; therefore it cannot be considered a fair
sample of what they may expect to find. In the meantimethe funds in hand at the disposal of the
directors have been "bottomed," and an application will be made for a few months' protection
in order to enable the directors to obtain further supplies.

Quartz Claims.
About forty licenses for quartz claims have been issued; about ten or twelve have been

withdrawn or cancelled, and no doubt several more will be forfeited or cancelled as soon as
the timearrives for paying the second year'srent.

There are only two companies that require notice. The Southern Cross Claim, held by
Newth and party, has been, partially worked. There arefour men employed on the claim. About
170ft. of a cross-cut drive has been completed, and they expect, after driving about 200ft.
further, to cut the reef. This reef has been described as about 4ft. thick. The work may be
described as testing the ground. The company hold "goodspecimens."

Messrs. Logan and Turner, on behalf of the companies that they represent, have just com-
pleted arrangements for taking overthe licenses held by Messrs. Logan, Hill, and Duncan. It is
now to be worked as one company. I am informed that the prospects are good enough to war-
rant the directors placing machinery on the ground, and therefore something like work may at
last be looked for. Up to the present time the work done on these licensed holdings taken
over by this company isbriefly as follows :—

Waikakaho Claim.—Hitherto four men at work on this claim. No. 1 drive, 260ft. on reef;
the reef described as from 3ft. to sft. thick. No. 2 drive, 180ft.: this is a cross-cut drive to cut
reef. Have gone through No. 1 Reef in this level: 4ft. thick, showing good gold.

Kapai Claim.—Two men at work on this claim. Have driven 160ft. Reef described as from
2ft. to 7ft. thick, showing good gold.

Mahakvpaioa Claim.—Two men at workon this claim. Have driven 180ft. to cut reef. Work
done has been testing reefs on these claims. Parties show good specimens.

With regard to all other licensed holdings, some licensees have done as much work as the
funds would allow7—and this apparently has not extended much further than finding specimens.
Others have not done any work on their claims. Whenever inquiries have been made as to the
progress of their work, the report has been that they were engaged testing their reef. The
Marlboroughreefing claims have been described as being still in their "infancy :" this description is
no doubt correct, but " reefers " are a weary time " nursing their specimens."

FUTUHE PBOSPECTS.
I have no reason to alter my opinion formerly given. I believe that Marlborough will yet

prove to be as rich in minerals as any other district in New Zealand. We have a large extent of
known auriferous country, and no doubt good payable reefs will yetbe discovered. The climate is
good; we have abundance of wood and water, fairly accessible diggings, and cheap provisions.
We require better appliances for carrying on the work, a large addition to our mining capital, the
district to be betterknown, and a large number of the right men in the right place. We do not
require any moremining agents or " syndicates," or any addition, to our "rich specimens."

A few tracks for opening up the back country would be a great boon. Miners evidently
appear to consider that the greater part or the whole of the goldfields revenue now handed overto
the local bodies should be expended within the goldiields district.

Messrs. Logan and Turner inform me that the companythey now represent intend in a short
time to have machinery at work upon their claims. If this speculation turn out wrell we shall soon
have a large increase to our mining population.

I enclose you a comparative return of revenue : it shows a decrease, but this is in the items
" miners' rights" and " survey fees." I have, &c,

The Under-Secretary, Mines Department, Wellington. J. Allen, Warden.
Statement showing the Gold Revenue collected in the Marlborough District for the Years

ending 31st March, 1889, and 31st March, 1890.

Licensed holdings issued : Year ending 31st March; 1889, 34; 31st March, 1890, 5.

Miners'
Rights. Rents.
I
Registration. Fees and

Pines.
Other

Receipts. Total.

£ s. a.
list March, 1889 ... 295 V 0
list March, 1890 ... 125 0 0

*

£ s. a.
261 8 6
312 14 8 I

£
12
17

s. a.
9 0
2 0

& .a. c"l. & a. a.
17 12 0 342 12- 6
36 1 0 63 13 0

£ s, a,
929 7 0
554 10 8
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No. 6.
Mr. Warden Gibbs to the Undee-Secbetaey of Mines.

Sic,— Warden's Office, Collmgwood, 31st March, 1890.
-I have the honour herewith to transmit, together with my annual report, statistics of this

goldfield for the past year.
Although I have little actual progress to report in the mining operations of these districts

during the past year, there has been much extra ground taken up, of which, if only a fair average
proportion is got into work, my successor will have a substantial progress to report next year.

In the old alluvial workings there has been afair amount of goldobtained during the year.
In the Johnston's United (the only claim in which machinery is at work) there has been a

decided improvement in the yield of gold during a portion of the year.
In the numerous holdings of the Red Hill Gold-mining Company (Limited) there hasbeen little

work done. The water-race, which is an excellent piece of work so far asit goes, is still incomplete,
having a longdistance yet to be constructed before it reaches the machine-site. At present it
terminates at the old Richmond Hill Claim, which lies in its course. This is an alluvial claim from
which during many years much gold has been obtained by somefour or five different parties. The
Red Hill Company, through one of theirmanagers, obtained an extended claimof one acre adjoining
the ground of the late proprietor of this old claim, and the company, having obtained a transfer of
this block, commenced sluicing with their large head of water, causing many complaints from the
adjoining claimholder, which were eventuallysettled by the company buying him out, since when
the company are employing a few men at sluicing the joint claims, and I have no doubt are getting
good gold. In the Red Hill Mine proper some prospecting is being done in following some of the
quartz leaders, which, although small, have a fair show for gold. This company still hold a large
aggregatearea of ground (see my report of last year) on which little or no workhas been done.

There have been taken up during the past year on the Aorere River two prospecting claims
of the maximum area, some ten miles apart, and four special claims of an average of one mile
each along the course of the river, all for dredging purposes, and there seems little doubt, from the
supposed and partially-knownrichness of the river-bed, that if the bottomisnot toorough theresults
will be payable. There has also been taken up at the Parapara another block of 100 acres, and
granted, as a special claim for hydraulic sluicing purposes. This block was very carefullypro-
spected before application, but up to the present no actual work has been donesince it was granted.
At the same locality the haematite-paint works are still continuing a regular output of that article.

Bo far as the nature and number of the applicationsare any indication,there are signs of some
activity, but I regret to have to report that the holders of these large claims arevery slow in starting
to work.

In the sub-district of Takaka there arc about the same number of men at work as there have
been for years past, all at alluvial working.

In the Motueka or Mount Arthur locality there are a few men still working during the summer
months.

Coal.—The Wallsend Mine at Ferutown, Collingwood, continues its regular output. In this
mine the seamor seams have lately shown a decided improvement, and there are hopes of an
increased output. I have, &c,

The Under-Secretary, Mines Department, Wellington. Wm. Gibbs, WTarden.

No. 7.
Mr, Warden Gkeenfield to the Undee-Seceetaby of Mines.

Sib,--- Warden's Office, Nelson, 9th June, 1890.
In forwarding the annual returns for the Wangapeka and Baton districts of the Karamea

Goldlield for the year ended 151st March, 1890, 1 have the honour to inform you that I have very
little to report, especially as I have been frequentlyabsentfrom the district during the year, engaged
on other important duties, including those of Warden and Kesident Magistrate of the Otago gold-
fields. In so far as I have been able to ascertain, and as thereturns show, there has been very little
improvement or increase in gold-mining in the Wangapeka or Baton districts during the year. This
may in some measurebe due to the unusually longdrought experiencedduring the summer months,
which was unfavourable to gold-mining. The only new feature I have to report is the discovery of
a gold-bearing quartzreef in the Baton district; but whether it will prove payable or not remains to
be seen. Steps are being taken to have the stone properly and thoroughly tested, and the result will
probably beknown at an early dete.

" The Mining Act, 1886."
With regard to the above Act I think it right to call attention to the provisions of section 60,

which gives the Wardenspower to grant small areas for agricultural, horticultural, or dairy purposes.
While Acting-Warden of the Otago goldfields, severalapplications under this section came before me
for small areas (50 acres) within the boundaries of runs held under licenses granted by the Otago
Land Board. These applications were made in consequence of an opinion given by Mr. Justice
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Williams that the Warden had power to grant occupation licenses under section 60 within the
boundaries of licensed runs. Several of these applications were for portions of therunholder's honie
paddocks and cultivations, and were of course refused. Other applications were also refused, as the
applicants held licensed country elsewhere, and it was held that the Act was intended to encourage
miners and others to settle on the land and cultivate small areas, and not to give additional land to
those akeady in possession of large areas. Dummyism was also attempted, but without success.

My reason for calling attention to the operation of this section is that it is, I think, doubtful if
it was the intention of the Legislature that section 60 should apply to Crown lands held under
license : that it does so apply is due to the interpretation, of " Crown lands " in " The Mining Act,
1886," which was clearly intended to apply to laud required for mining only, as it is defined " to
include all lauds of the Crown occupied under any license or lease for depasturing or agricultural
purposes," and it would be absurd to suppose that land held under agricultural lease could be taken
from the lessee and granted as an occupation license under section 60 to some one else. Some
amendment therefore appears to be necessary, defining what lands may be licensed under the
section referred to, and prohibiting owners or occupiers of land over a certain areafrom acquiring
additional land under the Mining Act contrary to the spirit and intention of theLand Act.

The regulations with regard to rent appear also to require amendment, as the minimvim is fixed
at Is. per acre and the maximum at 25., and if any portion of the land should be resumed for
mining purposes areduction in the rent is to be made at the rate of 2s. per acre; so that if a
licensee holds 50 acres at Is. per acre, and 25 acres thereof should be resumed, he would hold the
remaining 25 acres rent-free. This surely could not have been intended, and should be rectified,
as it tends to prevent licenses being granted at the minimum rental.

I have, &c,
Alfbed Geeenfield, Warden.

The Dnder-Secretary, Mines Department, Wellington.

No. 8.
Mr. Warden Bibd to the Undeb-Secbetaey of Mines.

Sir,— Warden's Office, Westport, 24th May, 1890.
I have the honour to forward herewith the statistical returns for the year ending the 31st

March, 1890, and also areport on the Karamea District generally
But little alterationhas taken place in mining matters during the past year, but the unprece-

dented line weather has proved a great drawback to the majority of alluvial miners, many of them
not having made half-time, I believe; which fact has caused a large decrease in the return of gold.

The most important claim in this part of the district is
The Fairmaid Gold-mining Company (Limited).—This company was formed to work auriferous

land at Addison's Flat by meansof hydraulic sluicing. About £8,000 has been expendedin works
and purchase of mining- and water-rights. Sluicing was commenced in July, 1889, and since that
date gold worth about £2,500 has been produced. The year has been an exceptionally dry one, so
that but little work has been done since' October last. The works consist of a dam enclosing a
water-area of about 17 acres at a level of 300ft. above the claim. This reservoir is supplied
by a water-race, capable of carrying forty heads of water, from a creek distant about four miles.
The water is led from the reservoir to the claim by an open race and a line of 18Jin.-diameterwrought-iron pipes. No fall was obtainable for the tailings, hence the "wash "is lifted by means
of a hydraulic elevator some 37ft., when it passes over plush-tables having a spread of 120ft. The
works give employment to eight men.

The Caroline Terrace Gold-mining Company (Limited).—This company was formed to work an
auriferous-cement lead situated on the elevated terrace to the east of the Charleston Road, about
four miles and a half from Westport. The works now in course of construction consist of a water-
race, three miles long, to convey water to the claim, and a mill to grind the cementand savethe
gold. The cement is to be ground and passed over copper amalgamated plates and plush-tables.
It is intended to treat 100 to 150 tons of cement daily, and, as an assay of the cement gave in
some cases over 6dwt. of gold to the ton, the venture should be a good one. It is intended to
commence work in August next. The machinery is now in course of construction by the Anchor
Foundry, Nelson.

The Day dawn Special Claim, held by Messrs. Mace and Bassett, has been in full swing
when water was available, with, I understand, very satisfactory results. Prospecting has been
carried on at the Great Republic Mine, and also at the Beaconsfield ; but I am sorry to say the
results are not very encouraging, although in the latter mine a small reef has been struck, and
from some of the stone a fair prospect of gold has been obtained.

The venture of the Fairdown Gold-mining Company has, I am sorry to say, been unsuccessful,
and I am informed an application is about to be made to wind up the company.

The attempt to float a company in London to work the Mokihinui leases failed; but I
understand it is the intention of some of the shareholders, more especially those erf the Red Queen
Quartz-mining Company, to recommence prospecting—with, I think, a strongprobability of success.
With the fact that 1,560 tons of quartz from th"c Red Queen Mine yielded an average of 29dwt. to
the ton, and that very little outlay is required to put things in order at the mine; with improved
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communication; having also in view the probable extension of the railway from Ngakawhau to
Mokihinui, and anticipated reduction in cost of crushing, I think the directors may be hopeful of
better things in the future.

A large number of special claims and licensed holdings were granted during the year, but a
large percentage of them have been cancelled for non-paymentof rent.

Nothing newhas transpired in the Charleston sub-district, but I think the population remains
about the same as last year. I believe the miners of this district have suffered more than any
others through the great scarcity of water already mentioned.

Lyell Sub-distkict.
Since my last report no new discoverieshave been made, and nothing fraught with importance

to this district has happened, unless, indeed, it be the starting again of the United Alpine
Company's battery upon stone, the produce of this mine. Contrary to expectations at the time of
my last report, success has not as yet attended the efforts of the said company to find the reef in
the No. 7 level of their mine. To particularise with regard to the work performed in this mine
during the year, I might mention that, owing to the non-success of the operations in the level
above referred to, work was discontinued therein for a time, and an uprise started to connect with
a winze which was being sunk on the stone underfoot in No. 6 level. This uprise was carried up a
distance of 164ft., when thereef was struck; a connection was then made with the winze, which
had been sunk a distance of 185ft., and an intermediate level driven north and south from the
top of the uprise. The south level is 84ft. in length, and the reef from 10ft. to 12ft. wide the
whole way, and very hard and clean. In the north level, which has been driven a distance of
90ft., there is 20ft. of stone showing at the present time. The yield from the crushings up to
the present has been at the rate of between lldwt. and 12dwt. per ton of quartz, but it is
anticipated that this will shortly increase. The shareholders have now every hope that in a short
time they will be amply recouped for the many heavy calls asked of them, and that monthly
dividends will be the orderof the day for some years to come.

There is little calling for special mention in the case of the other mines. There are two men
at work in the Captain Cook, and some stone has, I believe, been met with. A fresh start has been
made in the United Italy, and contracts have been let with a view of picking up in a lower level
some rich stone worked in the northern end of the mine some years ago, but which gave out. A
portion of this mine is heldon tribute, and acrushing therefrom is in process of being taken out.
The last crushing, concluded shortly before Christmas, yielded at the rate of about 4^oz. per ton.
At the Owen everything is very quiet. The Makatu has had two or threecrushings,but apparently
there is no continuity about the stone. Nothing much appears to have been done during the year
towards opening up and proving the silver-lodes said to exist in this district. A company named
the Wellington and Silverstream Gold- and Silver-mining Company was in process of regis-
tration a short time since, so that something may possibly be heard of shortly in the direction
indicated.

There is no change to report in the matter of alluvial mining in either this or the Murchison
district.

Quite a number of dredging claims have been taken up both on the Buller and Matakitaki
Eivers. With the exception of Messrs. Hutton and party's dredge, which has been at work for
some time near Fern Flat with very payable results, I believe no machinery has as yet been
placed on any of these claims. I may, however, state that lam ledto believe that a company has
been formed to work a portion of the Matakitaki. I have, &c,

The Under-Secretary, Mines Department, Wellington. Frank Bird, WTarden.

No. 9.
Mr. Warden Bird to the Under-Secretary of Mines.

Sir,— Warden's Office, Eeefton, 22nd May, 1890.
I forward to you herewith statistical returns for the year ended 31st March last. I also

furnish you with a short account of some of the works carried out in the district during the same
period, together with such other information as may be of interest.

Comparing the past year with theprevious one, I find that the calls have been less by £11,387
Bs. 4d., the dividends greater by £1,562 10s. The dividends have been less than thecalls by £9,281
6s. Bd. Although the amount of quartz crushed for the last twelve months is in excess of the
previous year by 3,830 tons, yet the yield has been less by 8830z., and consequently the value of
the gold obtained is less by £3,044 ss. lid. The yield of alluvial gold is less by 1,4250z., and less
in value by £5,549 3s. 4d. The recent drought, nearly suspending, as it did, crushing and sluicing
operations for a considerable time, will to a great extent account for the smaller returns for the
year. «

From the opening of the district to the 31st March last 466,914 tons of quartz have been
crushed, from which 360,6760z. of gold have been obtained, valued at £1,400,136, out of which
dividends to the extent of £457,781 have been declared. The yield of alluvial gold has been about
98,6700z., valued at £359,919. The total gold-productioni5~459,3460z., valued at £1,760,055.
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I attacha list showing the names of the majority of claims in the district, the calls made and
dividends declared, &c., by them during the year.

Following the course I have hitherto adopted, I now give an account of the operations of som,e
of the mines.

Name of Company. Calls made. Dividends
declared.

Stone
crushed. Yield. Value.

Keep It Dark
Globe ...
No. 2 South Keep It Dark...
Supreme...
Eureka Extended ...
General Gordon ...
Fiery Cross Extended
Eoyal

£ s. d. £
6,500
4,950

600
I

Tons.
5,757
8,274

420

Oz.
2,538
4,041

356

£ s. d.
9,899 0 0

15,962 0 0
1,389 0 01,200 0 0

1,983 6 8!
100 0 01
50 0 0

1,612 10 0
500 0 0

1

1,522 1,660 3,953 .17 9

Wealth of Nations 812 10 0 I
iI Tailings

85
206

27
797 18 4
104 9 2

Argosy ...
Chicago ...
Empress...
Hard to Find
Inglewood
Londonderry
Lone Hand
Merrijigs...
Eeform ...
Maori Chief
Murray Creek
Inkerman
Just in Time.
Eesolution
Inangahua Low-level Tunnel
Eeward ...
Nil Desperanduin ...
Hercules...
Homeward Bound
Venus Extended ...
Gallant ...
Happy Valley
Golden Lead
Triumph...
National
Sir Francis Drake...
O.K
Edinburgh
Welcome
Golden Treasure ...
Specimen Hill
Progress ...
Mount Morgan
Alexandra
All Nations
Prima Donna
Multum in Parvo ...
Lone Star
Big Eiver
Scotia
United Devonshire
Guide
New Britannia

187 10 0
50 0 0

650 0 0
600 0 0

50 0 0!
50 0 0,

600 0 0

100 0 0
416 13 4

1,250 0 0
466 13 4
100 0 0
450 0 0
200 0 0
479 3 4
400 0 0
300 0 0
800 0

1,200 0 0
600 0 0
300 0 0
400 0 0
600 0 0

1,900 0 0
100 0 0
100 0 0
600 0 0

1,200 0 0
1,336 6 8

1,200

2,000

!

2,300

"70

1,658

297
32

"70
127
100

1,329

50

2,195

252
58

"30
29
22

5,109" 0 0

194 0 0

8,641 2 0

99_" 4 11
224 11 9

11017 9

110 19 1
84 0 1

2,119 426 1,543 8 0

249
* 750

731
377

2,880 18 0
1,475 0 0

* 5,660 1,649 6,559" 6 1
50 0 0

200 0 0
400 0 0:
200 0 0
100 0 0

1,400 0 0
1,700 0 0
1,100 0 0

224 3 4
100 0 0
312 10 0

3,660
* 200
* 700

593

42
350

1,272

164 12 0
1,363 10 8
5,016 16 6

2,071 800 3,106" 0 0Energy ...
Alluvial gold

27,531 6 8 18,250 32,394 17,780
2,715

69,676 12
10,314 15

1
2

20,495 79,991 7 3

* In these cases the tonnage is oi ily given apjiroximately.
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Devil's Ceeek.
Globe.—The operations of the company during the year have been attended with moderate

success. On the eastern reef the winze was sunk from No. Ito No. 2 levels, a depth of 50ft. A
drive was taken in about 150ft. on No. 2 level to strike this reef. A large body ofstone was struck,
but thk has not yet been operated upon. The main shaft has been sunk from No. 2 level to No. 3,
a depth of about 110ft., and the reef was obtained on driving a cross-cut 24ft. to the west.- The
reef has been driven on 90ft.—viz., 60ft. to the west and 30ft. to the east. A large body of stone
is to be seen in both drives, showing good gold. There isstill about two years' work on the eastern
block on No. 2 level, but, the stone in No. 3 level having been found to be of a superior quality,
work has been discontinued for the present on No. 2 level, and the workof opening up and crushing
stone from No. 3 level is nowbeing carried on. As showing the quality of the stone in No. 3 level,
711 tons of stone has been crushed therefrom during the month of April, yielding 6520z. of gold,
enabling the directors to declare a dividend of Is., which represents £1,800. A winding-engine has
been erected at the mine, enabling the work to be carried on much moreexpeditiously. The erection
of the concentrators has been completed, but they have only been a short time at work. About
3 tons of pyrites is obtained from these per week, containing, according to assay-tests, ioz. per
ton, whilst the clean tailings (after the pyrites have been separated from them) contain Bdwt. to
the ton. It was claimed that these machines would save a fair percentage of free gold ; but actual
experienceproves to the contrary. The tailings being operated upon are conveyed from thebattery
to the concentrators direct. From the starting of this ciaim the company have crushed 33,349 tons
of stone for a yield of 16,5380z. of gold, the value of which is £65,015, out of which £18,000 have

.been given in dividends. From present indications this mine is likely to give dividends for some
considerable time.

Progress.—At the date of last report the westernreef had just been struck. Thereef was driven
on for a distance of about 100ft., and was opened up and stone stoped out and sent to the battery,
which, after many vexatious delays, started crushing. Up to the present time the stone crushed
has been obtained chiefly from this reef. The winze on the eastern reef was sunk another 100ft.,
making the total depth 200ft., and at the same time the main level was driven about 350ft., to
.connect the eastern and western reefs. The eastern reef has nowbeen driven on about 140ft., and
there is now 9ft. of stone in the face showing fair gold. The stone crushed from the westernreef
was not as good as might reasonably have been expected, judging from the crushing of the stone
taken from the winze in sinking. On stoping out this reef a horse of mullock made its appearance
and continued up for some distance, and while it lasted crushings were rather poor. More recent
cmshings have been taken from the eastern block, and show a considerable improvement, and
would point to better results henceforth. An aerial tramway is to be erected to connect the battery
with the coal-mine. The company has during the year crushed about 5,000 tons for a yield of
1,6490z. of gold, of the value of £6,559 6s. Id.

Mueeay Ceeek.
Keep It Dark. —On the completion of the winding-shaft sunk from No. 3 level, the work of

driving for the reef was commenced. Having intersected the middleblock, which was only 30ft. in
length, it was stoped up 40ft. The eastern reef was struck, opened out, and stoped up 50ft. The
Western reef was intersected in due course and driven on for 90ft. The first stope is nowTbeing
taken oat of this block. The crushings have latterly been very poor. The north block, from which
good returns have heretofore been obtained, has not up to thepresent time been found on this level:
it is, however, being driven for, and the drive is now in 40ft. With the striking of this block a
return of prosperity for the company may be looked for. During the year 5,757 tons has been
crushed, yielding 2,5380z. of gold, valued at £9,899 ; out of which dividends have been declared to
the extent of £6,500. The total output of the mine is 102,825 tons of stone, from which 56,4510z.
of gold has been obtained, the value of which is £219,606, returning £106,583 in dividends.

Wealth of Nations.—This mine has been steadily prospecting for years, and has now got to a
depth of 200ft.below the battery-level, or 700ft. below where the quartz was found on the surface.
The present workings are confined to the lowest level, which has been driven a distance of 770ft.
from the main shaft. About two months ago quartz was met with, and has been driven on for a
distance of 60ft., and still continues in the face of the drive. The reef averages sft. in width. A
parcel of 100 tons has been taken from the reef and crushed, and proves to be payable. A tunnel
has been driven 450ft. on the battery-level in the direction of this reef, which it is believed extends
upwards. This, if proved to be correct, will open up a block of stone 200ft. in depth. This reef is
supposed to be a new make of stone, or secondformation, and in no way connected with the reefs
on the higher levels, which have not, so far, been traced down. If this should prove to be the case
it will be a matterof considerable importance to the district, as indicating a greater permanence,
and should be an encouragementfor other companies to prospect at greater depths on the working-
out of surface-blocks. As very little opening-up work has to be done, it is expected that in a few
months thecompany will again be raising quartz to keep their machinery employed. They have
every facility for crushing, having a twenty-head battery and eight berclans, the latter being worked
steadily in grinding tailings obtained from past crushings. From the STirface-block the company
obtained £35,100 in dividends and gold to the value of £110,267 2s. sd.

Hercules.—This claim w&s formerly known as the Nil Desperandum, the capital of which com-
pany becoming exhausted, it wasre-formed under the above title. Some very good stonewas obtained,
yielding rlearly 2oz. to the ton; but, unfortunately, this was of small extent, the average for the
whole of the crushings being about 18dwt. The main shaft is now being sunk from the No. 6
level. It is proposed to sink it 125ft., of which 50ft. has already been sunk.
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Energy.—The party of miners who had this mine on tribute have now purchased it from the
owners. They have crushed during the year 2,071 tons of quartz, obtaining about 800oz. of gold,
worth £3>loo.

Inglewood.—Stoping out stone has been continued, and 2,300 tons has been crushed during
the year,, from which 1,3290z. of gold has been obtained. The gold is valued at £5,100, and the
shareholders have received out of this £1,200 in dividends. Some months' work still remains on
this level.

Venus.—A winze was sunk 115ft. below No. 3 level, and it was expected that thereef would be
struck in this at a depth of 25ft.; but, not having found it, it was decided, after sinking 70ft. without
meeting with success, to put in a cross-cut. In this the reef was struck after driving 28ft. to the
east. The sinking of the winze was then continued to a depth of 115ft. The stone struck in the
70ft. level was followed by a winze to a depth of 40ft. The work of making a connection, between
the 70ft. and 115ft. levels is now in progress, and on completion the mine willbe opened up. The
reef is small, but shows fair gold. The western reef, from No. 2 level upwards, has been let on
tribute for a term of two years.

Golden Treasure.—About the first work undertaken was to clear out the old Band of Hope
tunnel, about 700ft. in length, and also the winze. Several hundred tons of stone left by theBand
of Hope Company were stoped, but it did not prove payable. A winze was sunk 150ft. at the end
of the tunnel, and a large body of stone is being driven on ; but this is not considered payable.
Work has recently been started on the old Golden Treasure battery-level, and stone considered by
some to be the northblock has been struck. The stone is about 3ft. wide. The north block in
years past yielded about 2oz. to the ton.

Meerijigs.

Inkerman.—The work done in this mine for the past twelvemonths has been the extension of
the level north and south from the winze at the 76ft. level. The north end was driven 260ft. At
240ft. the reef became small, leaving only a trace. The reef was driven on south 120ft. :at 90ft.
the reef cut out. All the ground above the level has been stoped out up to the surface. Some
quartzbeing found on the surface north of the winze, a tunnel was driven into a spur of thehill for
about 80ft., but the stone found was small and poor. About six months ago a main shaft was
started at about 45ft. south of the winze. This shaft has been sunk to a depth of 225ft., which
will give 150ft. of backs to No. 1 level. A winze has also been sunk 145ft. from No. 1 level, the
reef being carried down the whole distance without a break. The stone averages aft. in width, and
yielded on No. lat the rate of 26dwt. per ton. A drive is now being made from the main shaft at
a deeper level to connect with the bottom of the winze, which has been sunk from No. 1 level, and
the connection is daily expected. On the connection being made crushing would commence within
a fortnight.

Scotia.—Stone has been taken from the level which had just been opened at the date of my
last report. From this level 593 tons of stone was obtained, which yielded 1,2720z. of gold, or at
therate of over 2oz. per ton. Dividends to the extent of £3,000 were declared. The work of
further opening up the mine was taken in hand, and a winze was sunk from No. 1 level, from about
the centre of the block, to a depth of 80ft. After sinking 25ft. the stone ran out. Prospecting for
the reef was carried on for a considerable time, and recently, in driving into the foot-wall in the
winze at a depth of 45ft., the reef was again picked up. The stone is about lft. thick, and shows
fair gold. It is now the intention of the company to cut into the foot-wall 30ft. lower down.

Golden Lead, 0.X., and Merrijigs.—l made mention in my last report of a peculiar formation,
being aconglomerate of sandstone and quartz leaders, found in these claims. A fair amount of
work has been done on this formation with a view of proving its extent and value. Recently, in
order to test the valueof the stuff, 100 tons of it, taken indiscriminatelyfrom the heap at the mouth
of the tunnel, and obtained from all parts of the Golden Lead, was put through the battery, and
yielded about 4|-dwt. per ton. This, in the face of private tests, was at the time looked upon as
disappointing; but, as the quantity seems illimitable, with large crushing-power it should be remu-
nerative. Another crushing is now being taken out, and, being selected, better results are looked
for. A parcel of the stuff from the Merrijigs is being taken out to be crushed. The quartz leaders
in this claim seem to be larger. A project has been mooted for all the claims in this locality to
combine in laying down,a light railway from the mines to the Inangahua Eiver, a distance of about
two miles and a half, and thereto erect a powerful crushing plant ; but nothing has yet been decided
upon.

Big Eivee.
Big Hirer.—The main level has been extended 250ft., and arise put up to the surface of 145ft.

It is now the intention of the company to sink a main shaft 200ft. in depth, from the east end or
face of the main tunnel, to be worked by a water-wheel. The rise will act as a rope-way, landing
the cages in the tunnel. When this shaft is sunk it will only be 200ft. east of the last block of
stone worked, and 200ft. west of the rich block of stone in the level of the old workings, and upon
which a winze has been sunk from this level for a depth of 110ft. This work will necessarily take
a considerable time.

Boatman's.
Welcome.—The principal work of the year has been in prospecting between Nos. 6 and 7

levels, which has been attended with very indifferent results. The reef is still found to be in very
broken country. Stone is found in detached blocks along the line of reefing-country for 600ft. to
700ft., and runs in narrow seams rich in gold; jDut it is much broken up by hard sandstone bars
which cross the course of the reef. This class of country first showed itself in the No. 6 level,
and has continued down to No, 9, which is the lowest level yet opened in the mine, A consider-
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able amount of driving, sinking, and cross-cutting has been done during the year between Nos. 6
and 7 levels without finding a defined lode. A winze has been sunk to a depth of 70ft., following
a run of very good stone below No. 7 level. Preparations arenow being made for hauling the stone
from this'winze by means of a wire-rope to be worked by the engine in No. 6 level. The No. 7
level is being extendednorthward for the purpose of making a connection between the Welcome
and Hotneward Bound workings, the cost of which is equally divided between the two com-
panies.

Fiery Cross.—At the south end of the mine a winding-shaft has been sunk to a depth of 150ft.
below the 450ft. level, and a level driven from the bottom of the shaft 250ft. south. A winze has
also been sunk the same depth on the reef. The principal work beyond the opening-out of this
block has been the stoping-out of quartz, which up to the present time has proved poorer than
the last block taken out above the level. In the north end of the mine a considerable amount of
prospecting has been done. Two winzes have been sunk to a depth of 60ft., and 100ft. has been
driven in prospecting for the north block which gave out on the 650ft. level. The battery is now
constantly employed in crushing stone from the south block.

Geneeal.
It will be understood that the work done has not been confined simply to those mines which I

have mentioned, but more or less work has been done in nearly all the claims mentioned in the list
at the beginning of this report.

I made mention in a previous report of the small attention that had been given by companies
to the saving and treatmentof tailings. As indicating the importance of this matter, I may state
that a Christchurch firm, representing an American syndicate, recently offered the Globe Company
os. per ton for their stack of tailings, amounting to about 20,000 tons. This would represent the
heap as worth £5,000, or over 27 per cent, of the dividends declared by the company. Assuming,
for the sake of argument, the whole of the tailings resulting from crushings in the district to
be of equal value to those from the Globe, I find that there has been 466,914 tons of quartz
crushed, representing an equal tonnage of tailings. Say that out of this quantity 100,000 tons has
been saved and treated, this would leave a loss of 366,914 tons, which, at only ss. per ton, would
amount to £91,728, or about one-fifth of the total amount of dividends declared. It is onlyreasonable
to suppose that any firm offering ss. per ton expect to make aprofit. Add this profit to the above-
mentioned sum of £91,728, and some idea may be formed of the loss the district has sustained.

I have to thank managers of companies for much valuable information and kind assistance,
The current year opens with fair prospects. T have, &c,

Fbank Bied, Warden.
The Under-Secretary. Mines Department, Wellington.

No. 10.
Mr. Warden Keddell to the Undeb-Secbetaby of Mines.

Sir, - Warden's Office, Greymouth, 2nd July, 1890.
I have the honour to forward my general report of the portion of the Westland Mining

District under my supervision. The statistical returns called for by you have been sent to you by
Mr. Barton, who has explained that I was then prevented by illness from completing them by the
additionof this report.

Arnold, Notown, Dunganville, and Babbytown.

No change of any note has taken place in this sub-district. At Notown an effort has been
made to test the lower strata of the creek and flat, but the party, who had acquired a special
claim for thispurpose, was not fortunate in the first shaft put down.

Another party, with the same object, is about to take up a special claim on the Arnold Flat.
The population remains about the same. The Midland Eailway works have attracted some of those
not settled on remunerative claims, but their absence is not likely to be permanent.

Blackball.
This sub-district continues to be steadily worked, and returns are satisfactory. Moonlight

attracted a good deal of attention about the end of last year—-November—and a numberof special
claims were applied for near Garden Gully. They were opposed, and the Warden's Court at
Ahaura was occupied for many sittings inquiring into these applications, and objections on the
ground of the land being too rich to be granted in large areas; one—-a test case—went to appeal,
but was arranged between the parties on terms. As is frequently the case, now that the excite-
ment is over, the ground does not show any evidence of being valuable enough to warrant the
amountof litigation.

New Eivee and Paeoa.
The claims reported last year as having been taken up at large cost of survey and construction

of water-races, have not made so much progress as I hopedto have been now able to report. The
principal drawback to the effectual working of these claims, which border the sea-coast, is the want
of fall, and for successful hydraulic sluicing fall is an important element. There is undoubtedly
very rich dirt in quantity found-jjn these claims, and if they werelocated on a terrace, and the same
amount of water available, they would yield a handsome return to their owners.

Dredging.—I regret much that the dredgingclaim of the Paroa Company, taken up by Messrs.
Byrne and Brown, which was noticed in my last report, has not yet proved a success. Twelve
months ago Mr. S. Brown designeda dredging-plant which, as a model, hadreceived the unqualified
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approval of all who had examined it—indeed, so much so that more of the samekind of machinery
had been ordered for the workings of other special claims owned by English capitalists; but, unfor-
tunately,>s.vhen completed and worked it was found to be unsuitable for the heavy drift which con-
stitutes our sea-beaches, and the powerful centrifugal pump, which was the main feature in the
plant, was unable to work. Its power was too great, and it would draw up anything within its
radius ; and theheavy stones it brought with such velocity caused too much wear atid tear. The
company soon realised this, and at once resolved to return to the bucket-and-ladder dredge system,
and accordingly remodelled their machine. This was done with comparatively little delay, and the
new machine started to work. After about a month's run a washing-up took place, the result of
which has never been made public. I learn, however, that the punt on which the machinery is
erected has not been found substantialenough to stand the heavy strain, and no work has been done
for the last month or so. This failure, so far, is much to be deplored.

Up to the present no dredging-plant has been successful in this district, or that portion of the
mining district south of Hokitika. The machinery has been approved, and success has always
been confidently looked for, but when it has been put to a practical test it has been a failure.
The only test the public will hear of is the amount of gold obtained. On a large special claim,
say of 50 acres, portions must be known to be more auriferous than the rest, and it would, be
better for the furtherance of the dredging industry if the machine's first efforts were employed on
those portions of the claim which have been prospected and found to contain a payable quantity
of gold. The most perfect arrangements of dredging machinery and gold-saving tables mast be
damned if employed on barren ground.

A number of special-claim holders are anxiously waiting for a successful trial of these dredges
that have been so long before thepublic. It is no satisfaction to know that the Welman dredges
have been so successful at Waipapa Beach; they have not proved so down south on this coast.
It is said and generallybelieved that thebeach at Waipapa is more suitable, and differs materially
from the coarse and heavy drift and bouldersprevailing here. Capitalis not wanting in the colony
and in England to assist us in working thesebeach claims; and agreat impetus wouldbe given to this
branch of mining here if any of the dredges between Okarito and Barrytown would prove itself
able to accomplish its work.

The Greymouth Company (English) are working hard at the construction of their plant at the
North Beach, at the mouth of theEiver Grey. It is expected tobe finishedin about a month or two.
The two engines—of twenty-five and fifteen horse-power—have been locally made at the Despatch
Foundry, Greymouth. Captain Parker, the manager, who brings a large experience to help the
work, is superintendingit personally. This company first intended following on the lines of Mr.
S. Brown's machine, but, fortunately, had not advanced far when its imperfections were discovered ;
and the machine now under construction is on the bucket-dredge principle.

One of the drawbacks to the Paroa machine was, I am informed, the accumulation of the
tailings. This must be provided for : a machine lifting 50 to 100 tonsof water and shingle per hour
must deposit a large quantity of spoil in a day. I think it will be found necessary to lift the tail-
ings to a sufficient height to allow them to be carried awaythrough a long tail-race far beyond their
present and, of course, theirfuture workings, and, in cases of claimson the beach, conveyed below
low-watermark.

The claims on the North Beach—Taylor's and Webb's—have been working, but with no result
worthy of special mention.

Kumaea.
This sub-district, where the most important hydraulic workings are carried on, has not pro-

duced so much gold this year. This is, however, easily accounted for. First, the winter of last
year was unusually dry, and in the spring the rainfall was abnormally light, and from this cause
the returns of goid for the first three quarters of thefinancial year throughout the district have
been below corresponding times; but at Kumara it unfortunately happened that just as water was
available—about the middle of December—an accident occurred to the sludge-channel—the original
—which collapsed, and the water broke through into No. 3 Channel, then being constructed, nearly
causing the death of the sub-contractors, who were workingin it. Theirlives were miraculously pre-
served, and their rescue was the subject of generalcongratulation—so much so that the miners over-
looked for a day or two that the accident which had occurred, though not sodisastrous in result as
it might have been, was serious enough, as it prevented the working and the washing-up of all the
claims served by the sludge-channel until repairs could be effected. This meant enforced idleness
for about two more months. This matter, which was the subject of a Eoyal Commission, has been
fully gone into, and only needs a cursory notice here. The repairs have been made, and the new
Channel No. 3 is being constructed, and the miners have been since steadily at work.

A Mining Association has been formed amongst the miners here, the members and officers duly
elected at public meetings. On an application for a licensed holding at Kumara about three months
ago the association objected to its being granted because, amongst other reasons, the holder of a
licensed holding who disregards the conditions of his license can only be attacked by an objector,
who has to deposit £15 under Eule 23, and then, if successful, he cannot be declared the owner if
he desired, but the ground has to be sold at auction, at which, any person may bid, and only then
after a month or two's delay; and if the licensee should appeal against the forfeiture, the objector's
£15 may remain locked up for three or four months. On the other hand, if the ground be held
under a certificate as an extended claim, and the claim in the same way liable to forfeiture, a miner
can make a complaint for a few shillings in the Warden's Court, and can ask in the prayer of the
same that on forfeiture he may be declared the first applicant. This is the existing state of the
law. " The Gold-mining Districts Act, 1873," from which the forfeiture-of-licenses sections are
taken, provided for the Inspector's taking steps to enforce tEe conditions and to makeforfeitures : in
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the present Act all these sections have been excised, and the only process by which a licensed
holding (or special claim) can lie attacked is that referred to by the Mining Association. The
licensed holding in question was only for 6 acres ami 2' perches, and 6 acres could be held as
an extended claim. In all cases under "The Goldfields Act, 1866," and " The Mines Act, 1877 "
(excepting as regards gold-mining leases), the chief incentive to miners to keep their neighbours up
to the conditions of their tenure was that they could obtain possession of the claims or privileges
which the others had forfeited by neglect or non-use.

All the claims appear to be doing fairly well, and there is the same demand for mining
rights, &c. As soon as the promised extension of the Government water-race is completed more
claims will be occupied.

Waimba and Staffoed.
Mining has continued steady in this portion of the district. There has been a slight falling-off

of applications and less contentious business at the Courts, and no newT ground broken this year,
but on the whole I think things are about the same as last year.

The Wheel of Fortune and the Kelly's Terrace companies have gone into liquidation. The
success met with by the tributers in the last-named did not last long. The new owner is hopeful of
picking up the lead. The Teremakau Quartz-mining Company at the Taipo Ridge have now, lam
informed, got their crushing-plant in position, and will soon start crushing.

At Greenstone the large sluicing company is still at work, but have not sufficiently advanced
yet to make returns. The Chinese are about the same in number, and are steadily at work up the
Greenstone and at Westbrook. I have, &c,

Jackson Keddell, Warden.
The Under-Secretary, Mines Department, Wellington.

No. 11.
Mr. Warden Macfaklane to the Undkk-Secketaky of Mines.

Sic,— Warden's Office, Hokitika.
I have the honour to forwardherewith the usual statistical returns and annual report on

the mining districtunder my charge for the year ending 31st March, 1890.
Owing to a rearrangement of Warden's boundaries during the past year, this district, and the

sub-districts of Boss, Okarito, and Jackson's Bay, have now for boundaries the provincial district
line running from Big Bay in the south, and the Arahura River on the north—covering a coast-line
of some two hundred miles.

Hokitika.
In the northern division of this district no marked alteration lias taken place in mining during

the year. The usual number of menare at work in thegullies and terraces about the Arahura, Blue
Spur, Haub.au, and Kauieri, and about the same amount of gold has been won as was obtained the
previous year. Prospecting by a company for dredging purposes has been carried on in the bed
of the Arahura River, and is likely to result in a dredgebeing put to work. Attempts have alsobeen
made of a similar kind on the Hokitika River, opposite the Kanieri, where good prospects have
been obtained. This is held by a company,who, shouldfuture prospecting warrant, propose erecting
a powerful bucket-dredge to work their claim.

Hydraulic sluicing on a large scale is carried on by the Humphrey's Gully United Gold-mining
Company (Limited) in the Arahura Valley. This company are the holders of valuable concessions
inthe shape of large auriferous areas, water-races, dams, and tailings-sites ; but so far shareholders
have not yet reaped thereward they merit. The claim has been let on tribute for some time. The
total yield of gold for thisyear is valued at £2,611 18s. This compares favourably with the yield for
the previous year, but after paying cost of maintenance, management, and other incidental ex-
penses, and deducting amount retained by tributers, there is not enough left to enable the directors
to declarea dividend. This unsatisfactory state of affairs is said to be due to a want of sufficient
water. 1 learn from a reliable source that from £15,000 to £20,000 is still required to complete
the water-supply for working this claim at a profit to the shareholders : however, this company,
like many others, find their capital expended and the work unfinished. Endeavours have been
made to overcomethis difficultyby " unloading," and offering liberal terms to capitalists acquainted
with ventures of this kind, but so far without success. This property is well worth the considera-
tion of capitalists, and if properly handled would very likely prove a profitable investment: held
and worked as it is at present, it can benefit only the few men actuallyemployed ; the shareholders
receive nothing but the annual report and balance-sheet. This cannot be satisfactory, and the
soonera new departure is taken, the better it willbe for all concerned.

Kanieri Lake Water-race.—"During the past year Owens and party—to whom the grant of the
property was made—have transferred their rights to a registered company, the Kanieri Water-
race and Mining Company (Limited). The ground which it is intended to work first is situated at:
Kanieri Forks, five miles and a half from the lake, the source of their water-supply. Of this
distance three miles of the old race is utilised, and two miles and a half of a diversion have to be
constructed; The company has completed the necessary repairs to the three miles of the old race,
and has a large portion of the diversion finished, and before the end of the year it is expected the
claim will be in full work. For the purpose of working the ground at the Forks the company is
only taking half the water which the oldrace can carry; but they have now secured eight miles
more of the same, with the intention of bringing theremaining water to other localities. No doubt
the development of this enterprise, with the magnificent and permanent water-supply at command,
will have a most importantinfluence over mining interests in the neighbourhoodof Hokitika.
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A quiet but persistent rush lias set in to what isknown as Buck Creek Terrace. This is a con-

tinuation of the Woodstock, Brighton, and Bimu Terraces. The claims taken up extend along the
face of this terrace to the south a distance of from two and a half to three miles, and indications
point to the opening-up of an immense area of payable auriferous drift, admirably adapted for
hydraulic sluicing. At the Eimu end, where some of the claims have been worked for fifteen years,
tunnels have been driven into the terrace 1,-100ft., and others are preparing to go still further. As
arule the gold is distributed through the whole of the driftal wash, which varies from Bft. to 40ft.
in depth, although in some claims richer runs have been found, yielding as much as £10per week
per man. The value of the generalrun of wash in the claims is put down by the miners as being
equal to from Jdwt. to-|dwt. to the load. Already overone hundred men are at work on this terrace,
but water is the great want; and applications are stillbeing made evenin face of the fact thatonly
about five hours' waterper week is available.

Last year a considerable rush took place to the low ground in front of thenorth-west portion of
the same line of terrace, and one of the most promising ventures in this locality is nowbeing carried
on by Mr. James Craig, the owner of the land through which a valuable leadof goldhas been traced
a distance of 60 chains. Substantial tunnels, 900ft. long, tramways, water-races, and dams have
been constructed at a cost of £1,000 for the proper working of the claim, at which from twenty to
thirty men will be permanently employed. I understand that this ground has been thoroughly
prospected, and from the data obtained the results cannot beotherwisethan satisfactory. This lead
is an old beach-lead, running under the terrace, into which a great many tunnels have been driven,
most of which are on payable wash.

There is no question as to the immense areaof auriferous wash available for hydraulic sluicing ;
and the natural facilities for getting rid of tailings could not be better, the bottom on which the
drift rests being a soft clay sandstone, over 100ft. above the level of the flat below. To provide
sufficient waterfor this is beyond the reach of the ordinary working-miner, or even of a combined
number of the same, although I believe they are quite willing to contribute labour to the end in
view ; but the initiative,and thebulk of the means, must comefrom some other quarter. . . .

Ross Sub-distkict.
This district shows little sign of recovery from the depression and inaction that has character-

izedit for some time back. In the back gullies and terraces theordinary workings are being carried;
on with about the same results as last year; but here, as elsewhere, the undertakings entered into
by the large companies are, comparatively speaking, at a standstill. In most cases we find capital
expended, or nearly so, and work still unfinished—plant insufficient to overcome difficulties, &c.
This applies moreparticularly to the Eoss United Gold-mining Company (Limited). This company,
with acapital of£150,000, acquired at a large outlay the greater portionof the auriferousflat country
from Eoss Flat to the ocean-beach, upon which they have expended up to date £97,000, the balance
of the capital being mainly absorbed in the purchase, by paid-up shares, of certain interests that
threatened to interfere with the ordinary operationsof the company. After encountering consider-
able difficulties in opening out the claim at the deepest level—3Boft.—they were enabled to work in
the wash-dirt for six weeks, taking out in that time 6140z. of gold ; the water then became too
heavy for the pumping machinery, necessitating the discontinuance of work until more powerful
machinerycould be obtained. I need not point out that the suspension of work by a companysuch
as this, where over a hundred men were employed, has told disastrously on the town and district of
Eoss ; and it is to be hoped that the directors will in some way be able to raise the extra capital
required to successfully resume operations. That this company has a valuable property is well
known, even if they only worked to the 880ft. level; but it is the opinion of many that the heaviest
deposits of gold will be found on still lower levels. Experience gained in this and other colonies
points to this : that it is at or near the junction of the various tributaries and on thebed-rock that
we may lookfor thebest gold—e.g., as occurring within my own experience at Ballarat, what was
known as the " Jeweller'sShop," on the flat, was found at or near the junction of three celebrated
gullies—viz., Canadian, Prince Eegent, and Sailors' Gullies—and there the best gold was found, on
or near the bed-rock. En Eoss Flat somewhat similarconditions obtain : there we have Donnelly's,
Jones's, and German Gullies, that have for ages been pouring their burdens of auriferous debris —
derived from the weathering and crumbling-away of the Mount Greenland ranges—into the great
auriferous-drift stream coming from the north that at this point has been deflected seaward by the
spurs and outliers of the Greenland Eange : and it is fairlyreasonable to suppose that, when tested
by sinking to the bottom, the results will be equally satisfactory. Since the suspension of the
underground work mining has been carried on, a.bove the level of the drainage tunnel, at the
elevators,where the ground is sluiced by hydraulic giant nozzles to a depthof from 46ft. to 80ft.
from the surface, the tailings being lifted by powerful elevators. A similarplant is in work at the
Prince of Wales, Donohue's. These plants are let to private parties of miners, whokeep them in
repair and pay to the company 35 per cent, of the gross yield of gold. There are also some ten
parties working the old ground on the flat at tributes of 10, 15, and 20 per cent. of. their gross
earnings. The proceeds from these are sufficient to defray all charges for mine-management,
maintenance of water-races, and administration, and to leave a small margin of profit to the
company. As the richest ground lies below the level of the present workings, there is no doubt that
when the deep levels have been drained, the greater part, if not the whole, of the area of the
company's property would be occupied on the tribute system. An expenditure of £20,000, it is
estimated, would put the claim in working-order, but up to datethe directors have not succeeded in
arranging for such a desirableend.

The Mont dOr Gold-mining and Water-raae Company (Limited), with which is incorporated
the Greenland Company s claim, is nowone of the largest and best-paying sluicing claims on the
Coast, the sum of £3.600 having been divided amongst the shareholders during the year, represent-
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ing 33-J per cent, on the paid-up capital of the company; and but for the exceptionally dry season
this amount would have been doubled. The various quartz claims about Cedar Creek and Don-
nelly's that were so prominently before the public a year ago have not yet shown to advantage.
The batteries put up by the William Tell and the Donnelly's Creek companies have been crushing
for some,time, but the returns are disappointing. Further prospecting is being done with the view
of striking better stone; in the meantime calls are still being made, in place of dividends being
declared.

Prospecting is being carried on about Mount Bangitata, where prospects of gold and silver, of
varying values, have been found in the country rock (granite), as well as in the veins and -lodes.
Of the numerous dredging claims taken up in this district, a numberhave been cancelled for non-
payment ofrent; others have been and are being prospected by boring, but there is no sign of
machinery being put on any of them. This may be due to the fact that the machines already
constructed have not been sufficiently tried to enable an opinion to be formed as to which is the
most suitable machine for thiskind of work.

Okaiuto Sub-district.
With the exception of those connected with the dredging claims, the numbers employed in

mining are about the same as last year, but with a considerable increase in the quantity of gold as
the result of their labours. A couple of small rushes took place during the year, one on the
terraces about Omaroa Creek, where four parties hold extended claims. The workings are about
400ft. above sea-level, but the nature and disposition of the wash show it to be the remains of
what was at one time a beach-lead. A great deal of the sand is strongly cemented, andrequires
burning and pounding before the gold can be extracted. Some of this cement is said to go 6oz. to
the ton. So far, work is confined to the four claims, but careful prospecting on the same level will
no doubt lead to the discovery of other portions of the same run. The other rush was on the
Okarito Eiver, where a few parties are on payable gold on the banks of the river. Several parties
are said to be on payable gold on the Wateroa Eiver, about seven miles above the road. Near the
mouth of the gorge on Cook's Eiver a number of men are at work on payable gold, and on the
beach, north and south, the usual numbers are at work. In this district, also, a number of special
claims have been cancelled for non-payment of rent, &c, and in some instances the abandoned
ground has been reapplied-for by other parties.

Dbedging Claims.
Three-mile Beach.—The Welman Dredge ordered by the English company—the New Zealand

Beaches (Limited)—for this claimis now, after many unforeseen delays, almost completed, and it is
anticipated dredging will be commenced during May or June. This plant is the largest yet designed
for New Zealand, the pipes being 13in. diameterand the engine of twenty-five-horsepower nominal.
The gold-saving tableshave a spread of 80ft., with a superficial area of 800 square feet; and, with the
experiencegained of the capabilities of the Welman dredges at Waipapa and the Saltwater, it is
estimated by the company that 100 tons of solid materialmay be successfully treated per hour.
As thisplant will have the advantage of being set to workon ground which has been proved, the
result of the company's operations will be watched with great interest. Mr. Brooke-Smith, the
energetic manager for the Beaches Company, in answer to questions relative to the depths bored by
him—states that his bores have in no instance exceeded 30ft. in depth, his object not being
geological research, but the acquisition of payable dredging claims, and that he did not consider
it necessary to bore to any greater depth than the material could bo lifted by the dredge. The
object of boring was merely to ascertain the quantity of gold in the ground; so that gold
at greater depths is still a question of speculation and conjecture. The amount of information
obtained by Mr. Brooke-Smith of the formation of the beaches—and which he has kindly placed
at my disposal—has been considerable, as the following figures will indicate : 424 holes have been
bored to an aggregate depth of 6,664ft., from which 4,288 prospects were taken, weighing
34,5001b. The material from the bore-holes was carefully washed, and a record kept of the
quantity found in each prospect, as well as particulars of the nature of the various strata passed
through ; also noting where permanent or rock bottom was touched. The success or otherwise of
this company on the Three-mile will no doubt govern their actions relative to the best methods
of working the other beaches held by them at Gillespie and elsewhere.

The Welman dredge on the Saltwater, although said to be finished some months ago, has done
so little work, and that in such a fashion, as to give no idea of what the beach is capable of pro-
ducing, nor even any idea of what machines of this kind can do, or howfar they are suited for this
sort of work. I have been unable to obtain any information from the company as to the actual
number of cubic yards dredged, the time taken, and the gold won; or, in fact, any information
bearing upon the working of machines of this class. This is to be regretted, as the best method of
working our beaches is still a moot point. Knowledge of this sort, gained by experience, would be a
great public gain, and no loss to the company furnishing it. I have therefore, with the exception
of the data kindly placed at my disposal by Mr. Brooke-Smith, of the EnglishBeaches Company
(Limited), on this subject, to depend on notes made from personal observation, and information
obtained from reliable and capable parties, other than the Saltwater, Five-mile, and Gillespie's
Beach Companies, for information pointing to the most efficient and economical methods of working
our beaches. The dredge at the Saltwater,under efficient management, is guaranteedto deliver and
deal with 60 tons of solid matter per hour. Whether it can do so or hot lam not prepared to say:
that it is not doing so will be apparent to any one visiting the claim. But to obtain the best
results from machines of this kind, men must be specially trainedfor certainparts of the work; but,
once the material is deliveredby the pump, then the ordinary experienced miner comes in. I am
informed that in neither case have the company in their employ men experienced in mining
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or in working the nozzle :in proof of this, the quantity of stuff is not delivered. The construction
of the tables is so faulty, and the tables so badly looked after, that Mr. Guthrie, the manager of
the Fairmaid Company at Addison's Flat, and the patentee of the tables, who visited the claim
last week, after prospecting the tailings from the machine, stated that the amount of gold lost, and
that could be saved, would pay for running the machine, and that anything approaching scientific
method, or even ordinary knowledge, in working the claim, is conspicuous by its absence. This
is not only unfair to the machine, the gold-saving appliances, the claim, and the shareholders,
but it is detrimental to every undertaking of the kind on the Coast, as tending to the dis-
couragement of people embarking in similar ventures. Fairly payable dredging-ground, with rich
patches, is said to have been found all the way down the lagoon; and this, under efficient
management and a competent staff, should prove a profitable undertaking to the shareholders.
During the past year the Five-mile Company have, by boring a portion of their ground, proved
its value, and, having acquired the right to the AlpineLake Water-race, they are havingit surveyed
andreported on by Mr. Smyth. This is a valuable water-right, the lake having an area of 168 acres.
It is proposed to raise the present outlet Bft. This supply, with the pressure obtainable (310ft.),
would enable the company to work their claim by Perry's patent to very great advantage ; but from
a report laid before the company by Mr. Wright I understand they purpose using the water for
generating electrical power, as well as for washing with. Perry's patent has proved such a
pronounced success wherever tried that I think the shareholders would be wise in giving it a trial
before proceeding to experiment in any other direction. With the water-power under the above
pressure, they could do the work of two such dredges as they have at the Saltwater, and at half the
cost, and without experiencing any difficulty in the disposal of their tailings—a most important point
in beach-dredging. At Gillespie's Beach, wherea series of bores were put down, a large areaof rich
sand was found at a level neverbefore reached ; and from extensiveworkings of the top sand thrown
back by the diggers in the early days of the Coast very excellent prospects were obtained. I have
heard incidentally that this company have under construction apowerful Yon Schmidt dredge, and
that the material for building the puntsand pontoons is expected daily. Here, as elsewhere when
the sand is much above the water-level, the profitable disposal of the tailings will be the main
difficulty: this must necessarily follow where the sand-pumps are used. Their best practical lift
being under 15ft. vertical, by the time the tailings leave the tables so much fall is lost that unless
a second lift is provided it will be impossible to store the tailings behind the machine. The Yon
Schmidt dredge is another experiment in the same direction as the Welman, and it remains to be
seen whether this machine will meet our requirements, and solve the difficulty of putting through
large quantities of wash, and at the same timesaving the gold. Sceace and party areextending their
race to thenorth of the old workings, where payable gold hasbeen found in new groundnorth of the
company's claim. This beach, from the knowledge gained by boring, is likely to engage the
attention of other companies at an early date, and I have reason to think their confidence will not
be misplaced.

Jackson's Bay Sub-disteict.
Nothing new has been opened during the year. Bullock Creek, and the beaches along the

coast, carry about the usual number of men. A series of bores were put down on the Arawata
Beach by the holders of one of the special claims ; but the quantity of wash obtained would not
warrant the putting-up dredging machinery, consequently this and the adjoining claim have been
abandoned, and have since been cancelled. A series of bores will be put down on the Haast
beaches as soon as arrangements arecompleted, with, it is to be hoped, better results. Very little
prospecting was done last summer. Mr. Douglas was up the Waipaia for a few weeks, but was
drivenback by the snow. He is now out on the main range, on the watershed between the head-
waters of the Turnbull, Waiototo, Blue, Young, and Wilkin Eivers, with Mr. Mueller, Chief Surveyor
of Westland, andparty ; and, as their line of travel crosses the greatmineralbelts running along near
the divide, they may have something to say on their return about the country passed over. Mr.
Pauline, who met with an accident in December last, was unable to carry out his intention of
being at Big Bay in January. I learn that he is nowthere; but, having lost the summer, he isnow
confining his operations to the ranges near the coast, and will wait his opportunity to get further
inland, the block of country between the Red Hill and the Greenstone Saddle being still unex-
plored. Early in December Mr. Kelly, the representative of a large Sydney firm engaged in the
nickel and chrome trade in New Caledonia, paid avisit to Cascade Valley and Olivine Eanges, in the
interestsof his firm. He said the chrome was of thebest quality, but that the distancefrom Jackson's
Bay (the port of shipment)—about thirty miles—was a bar to theprofitable working of the ore at
present. The awaruite, a nickeliferous alloy found in the gravels of the Gorge and other rivers,
was an interestingand valuable discovery if some easy method was found of separating it from its
surroundings. Overland communicationbetweenLake Wakatipu and the coast at Jackson's Bay is
not yetpracticable, except on foot. The unfinished portion should be looked to, so that it could be
made available for driving stock to and from Otago ; facilities would also be given to-.'prospecting,
and a new tourist route opened to the travelling public. In. the magnificence of its mountain, lake,
and river scenery, the numberand magnitude of its glaciers, this route is unequalled, and requires
only a decent horse-track and sufficient accommodation to make it one of the most favoured routes
of travel in the colony. Numerous inquiries have from time to time been made about flax in south
Westland; however, nothing definite has yet been done. The successful establishment of this
industry would be a boon to the settlers, as providing occasional employment for their families,
and bringing cash into circulation. Crops have been wonderfully good, especially potatoes, this
year, and, "with occasional work on road and othetcontracts, the settlers get along fairly well.

Since theremoval of the Resident Magistrate and Warden to Hokitika, considerable dissatisfac-
tion is expressed and inconvenience incurred at the delay m appointing some one to attend to the



C—3 164

duties of the Clerk to the Eesident Magistrate's and Warden's Courts, Eeceiver of Gold Eevenue
and Mining Eegistrar, District Land Officer, Eegistrar of Births, Deaths, and Marriages, and Post-
master, at Jackson's Bay. With the exception of the post-office, the duties attached to the above
have heretofore been discharged by the Eesident Magistrate : but his removal to Hokitika renders
this impracticable, his visits to the Bay being only quarterly ; hence the necessity for a resident
officer. The wants of the settlers south have been fairly well attended to by the Government s.s.
" Hinemoa " and the subsidised steamer " Waipara; " but a material alteration is required in the
rates of back-freight to enable settlers to send their surplus produce and stockto market. A special
clause in theconditions isrequired in this direction if the subsidised boat is to be of the benefit to
settlers contemplatedby the Government. I have, &c,

D. Macfarlane, Warden.
The Under-Secretary, Mines Department, Wellington.

No. 12.
Mr. Warden Steatfobd to the Undee-Secretary of Mines.

Sic,— Oamaru, 16th June, 1890.
The statisticsfor the Maerewheuua Mining District for the year ending the 31st of March,

1890, having already been sent to you, I have the honour to add a generalreport on the field.
We have had an unprecedentedly dry season, which has greatly retarded miningoperations, as

the work is purelyalluvial, and depending on water-supply. The Otakaikeand MaerewhenuaEivers
have been lower during this period than for many years past, and, as there have not been any
freshets, the tailings and debris have accumulated and partly blocked the tail-races.

I have again to call your attention to the fact that, until the Maerewhenua Eiver is proclaimed
a watercourse for the receipt of tailings, no improvement can be expected in the mining industry.
I am aware of the obstacle to the proclamation—viz., that the freeholds on the banks of the river
were granted before the year 1873, and cannot be resumed by the Governor without the consent of
the grantees; but I have reason to believe the owners could be approached, and the land purchased
on reasonable terms. There can be no question as to the great and permanent advantageto be
gained in opening up the Maerewhenua Eiver as a sludge-channel from Livingstone to Waitaki.
Private enterprise would soon bring twenty-five to thirty heads of water on to the field, and the
mining populationwouldincrease from seventy to threehundred working-men. The gold is there in
payable quantities for sluicing, and, notwithstanding all the obstacles to the progress of mining, the
population has not diminished. It is true a few were attracted by the Nenthorne rush; but
they havereturned to their old quarters long since. I have granted about 40 acres in claims,
one large water-race, to carry six heads fourteen miles, and about 200 acres for occupation, during
the year.

I can onlyreiterate my recommendation of 1889, and add to it a suggestion that theEiver
Maerewhenua be surveyed, showing on a plan all the encumbrances (in the way of freeholds) to a
free and unlimited discharge of tailings, the acreage of the impediments, and their estimated value.
With this data the Waitaki County Council might see its way, if assisted by the Government,
to find the means to purchase the freeholds, and remove the only obstacle to the progress of mining
and the settlement of a permanent population of about four or five hundred.

I have, &c,
The Under-Secretary, Mines Department, Wellington. H. A. Steatfoed, Warden.

No. 13.
Mr. Warden Ebvell to the Under-Seceetary of Mines.

Sic,— Warden's Office, Lawrence, 30th April, 1890.
I have the honour to forward herewith the statistical returns for the twelve months

ending the 31st March, 1890, and to submit the following general report on that portion of the
Otago Mining District under my supervision during the same period :—

TUAPEKA Suß-DISTEICT.
Mining matters in this part of the district show rather a falling-off, for since the Blue Spur

claims were sold to the Blue Spur and Gabriel's Gully Consolidated Gold Company there has been
a falling-off in working. During the past year the Consolidated Gold Company have made only
a slight return over and above actual working-expenses. There are rumours of this company
being wound up, and some attempt made to start the works on a better principle with a new com-
pany. Most of the original shareholders have left theBlue Spur and gone to other places, seeking
employment, as they could not obtain work from the ConsolidatedCompany.

The claims at the head of Munro's Gully continue to yield fair returns whenever the water is
available. Several parties of Europeans and Chinese continue working on the low flats along
Munro's Gully and on the Tuapeka Eiver above its junction with Munro's Gully, making average
wages. In the lower portion of Gabriel's Gully the European and Chinese hold extended and
ordinary claims, yielding average returns.

At Weatherstone'sFlat ar few Europeans and Chinese are working extended and ordinary
claims on the flat and along the side of the river on old worked ground, and also on the mining
reserve along the Tuapeka Creek to its junction-with the Clutha Eiver. These are doing fairly
well. Four claims, comprising 274 acres, have been applied for at Beaumont, but at present are
awaiting survey before being granted.
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At Waitahuna there is nothing of importance to report. There are about eighty Europeans
and fifty Chinese employed in mining pursuits. The Chinese are principally employed on the low
flats adjoining the river, and aremaking small wages. Some of the Europeans up the gully hold
valuable claims, yielding good dividends. At Table Hill two quartz claims, containing about
60 acres, have been taken up, showing fair prospects. The owners are busy constructing water-
races and other works in connection with their claims.

At Manuka Creek, Adams Flat, and Glenore about thirty Europeans, and the same number of
Chinese, are employed, making small wages. During the summer months they generally go out
harvesting, and when the work gets slack they return to mining pursuits again. A prospecting
river-claim of two miles was granted to a party on the Tokomairiro Eiver at Glenors, which has
since been abandoned, and a similar claim has been applied for by another party. There are
about six menemployed working on the Canada Eeefs, reported to be making small wages.

Waipobi Sub-disteict.
A considerable revival has taken place in the mining industries in this part of the district

during the past year. The special claim of 293 acres granted to Messrs. Hazlett and party has
commenced work with a large dredge, erected on the ground at a cost of from £3,000 to £4,000.
The prospects obtained are reported to be quite up to the expectationsof the owners. There are
four other large special claims on this flat also to be worked by dredging, but as yet they have not
got to work. In quartz-mining licensedholdings have been granted to Gare and party, Lawson and
party, Eobertson and party, and Knight and party. Gare and party have got into working-order,
and their claim is yielding very good prospects.

Messrs. Campbell and party hold a prospecting area of 300 acres to search for antimony,
and are endeavouring to float a company in London to work the same. There are about six men
prospecting for scheelite at present, in consequence of the price offered by a London company—
viz., £22 per ton delivered in Dunedin.

O'Brien and party, who have been so successful in working their claim in the Deep Lead, have-
sold their interest at a very good figure to the Amalgamated Waipori Deep Lead Gold-miningCom-
pany (Limited). This company is now actively employed working the ground on an extensive
scale.

Tapanui Sub-disteict.
Mining operations in this part of the district are carried out on a very small scale. A few

Chinese are working in the Scrubby Terraces, making ordinary wages. They hold two water-races
in the locality, which supply them with water.

At Waikaka the special claim of 180 acres was abandoned, as the company found it was
unsuitable for dredgingpurposes. The Europeans and Chinese continue working on and about the
Little Waikaka, making ordinary wages. One or two extended claims have also been taken up
near Waikaka, which the occupiers hope will turn out remunerative.

Waikaia Sub-distbict.
Mining matters in this part of the district are much the same as last year. A fair share of

gold has been obtained from the workings in Hospital Hill, but the ground is beginning to be
worked out. The Chinese in this locality are doing a good deal of prospecting, whilst others
continue working their claims at Welshman's and Moffatt's Gullies. The special claim taken up
just below Moffatt's Gully, on the flat, has been abandoned after sinking two holes about 35ft. and
being driven out by water. Jones and party have been working on a nine-acre claim up the
Winding Creek for a syndicate in Invercargill, but so far with indifferent success.

There are afew Europeans at work on Gow's Creek, making fair wages; and the same also
applies to Growlers' Creek and Piano Flat. Some fifteen licensed holdings and special claims have
been taken up during the year, containing 433 acres; but, with the exception of four quartz claims
and a claim on the flat at Nokomai, none of the others have started to work.

Messrs. Conliffe and Dwyer have obtained very good prospects out of their extendedclaim at
the Upper Gorge of the Nokomai. The Chinese in the same locality are also making fair wages.

Tenders have been called for the formation of a water-race from Steeples Creek to the Scrubby
Terraces, opposite Waikaia Township, which would command a largeareaof auriferous ground, and
prove a great boon to the mining community. Already claims have been applied for in anticipation
of the race being constructed.

The revenuereceived in the Warden's ,department shows a considerable increase, the amount
received being £356 135., as against £195 for the previous year.

Eoxburgh Sub-distbict.
Having been placed in charge of thisportion of the district, to relieve Mr. Warden Wood, in

June last, 1 have to report that the population is estimated at 1,576 Europeans and 58 Chinese.
The several claimholders arebusy working their claims, or engaged bringing in large water-races in
connection therewith. Some of these water-races are very extensive, varying from ten to sixty
miles in length.

.The principal claims at work are the Island Block Company, yieldingfrom 80oz. to 120oz. per
week, and the HerculesCompany, at Eoxburgh, yielding from lOOoz. to 140oz.per week. Other large
claims are held in differentplaces, but no work has been done in some of them, as the parties are
engaged constructing water-races in connection-therewith from Dismal Swamp, the Taieri Eiver,
and other localities. Moody and Uren have an extended claim on the bank of the river, about four
miles above Eoxburgh, which is yielding over £12 per week,
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There are eight dredges on theriver, some of which are earning fair wages. Pringle and party,
Bennett and party, Valentine and party, and Brazil and party are reputed as doing well with their
dredges.. The Dunedin Gold-dredging Company have one steam and one ordinary dredge at work,
making fair wages with the former.

The Chinese are principally working on the Waikaia Saddle, making average wages.
In" conclusion I have to attach the following returns: viz., estimated yield of gold; esti-

mated population ; together with return of the number of miners' rights, licenses, registrations, &c,
issued at the local Courts; and also a return of the cases heard, and revenue collected.

I have, &c,
The Under-Secretary, Mines Department, Wellington. W. H. Revell, Warden.

Return of Miners' Rights, Water Licenses, Registrations, &c., issued during the Twelve
Months ending 31st March, 1890.

Return of Revenue collected during the Twelve Months ending 31st March, 1890.

Return of Cases heard in the Resident Magistrate's and Warden's Courts, and Revenue
collected, during the Year ending 31st March, 1890.

Nature ofRight issued. Lawrence. Waikaia. Tapanui. ,Roxburgh. Total.

Miners' rights
Miners' rights consolidated
Business licenses, at £3 (yearly)

£1 10s. (half-yearly)
Water-race licenses, at 5s.

2s. 6d.
Registrations, at 20s.

10s.
5s.
Is.

Applications for special claims
Special claims granted
Applications for licensed holdings
Licensed holdings granted
Applications for mineral licenses
Mineral licenses granted ...
Applications for occupation licenses ...
Occupation licenses granted
Mining applications

819
1
1

34
78

1
18
10

344
12
7

11
11

345
4
2
4

28
36

245
10
10
7
7

I!)
o

"i
3

7

274

"25
47

146
12
7
2
2

1,457
7
3
4

88
164

1
18
10

742
34
24
22
20

2

3
1

239

1 7
6

109

11
7

587235 4

Lawrence. Waikaia. Tapanui. Eoxburgh. Totals.

Garden's department
leferred-paymentrents
Resident Magistrate's Courts

(goldfields) ...
licensing-fees

£
1,158

650

s. a.
1 4
0 2

£ s.
356 13

15 16

a.
o
6

£ s.
13 5

a.
6

£ s. a.
534 3 6
210 12 7

£ s. a.
2,062 3 4

876 9 3

289
17

6 6
6 0

112 16
6 6

0
0

92 7
1 17

9
0

47 0 0
5 12 0

541 10 3
31 1 0

Totals 2,114 14 0 491 11 6 107 10 3 797 8 1 3,511 3 10

Civil. Criminal. Warden's.: Totals. Revenue, including
[Licensing-fees.

lawrence
Vaikaia
'apanui
Roxburgh
•utside goldfields—
Milton
Balclutha...
Kaitangata
Clinton
Gore
Mataura ... •%••

140
54
59
40

131
54
34
26

24
11

11
i

295
119
93
77

£ E'.gi d.
318 8 6
132 8 0
107 10 3
52 12 0

24
91
14
46

286

35
38
22
30
62
8

j
j 59

129
36
76

348
8

75 18 0
102 1 6
26 17 0
46 8 0- 212 8 0
3 13 0

Totals ... ■ 754 440 46 [ 1,240 1,078 4 3
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Beturn of the Estimated Population for the Twelve Months ending 31st March, 1890.
European. Chinese.

tuapeka District ... ... ... ... ... 5,400 ... 500
Milton ... ... ... ... ... ... 4,600 ... 65. Balclutha ... ... ... ... ... 3,700
Tapanui ... ... ... ... ... 1,686 ... 64
Gore ... ... ... ... ... ... 3,200 ... 60
Mataura ... ... ... ... ... 800
Waikaia 1,030 ... 200
Eoxburgh ... ... ... ... ... 1,579 ... 55
Clinton ... ... ... ... ... ... 1,561
Kaitangata ... ... ... ... ... 1,119

Totals 24,675 ... 944
Showing a total of 25,619 souls.

Estimated Yield of Gold for the Year ending 31st March, 1890.
Oz.

Tuapeka District ... ... ... ... ... ... 11,100
Waikaia ... ... ... ... ... ... ... 6,000
Tapanui ... ... ... ... ... ... ... 1,600
Eoxburgh ... ... ... ... ... ... _. 3,800

Totals 22,500

No. 14.
Mr. Warden Dalgleish to the Under-Secbetaby of Mines.

Sib,— Warden's Office, Naseby, 31st May, 1890.
Herewith I have the honour to transmit the annual reports, and the usual statistical

returns for the Dunstan, Wakatipu, and Mount Ida Districts, for the year ending 31st March, 1890.
Clyde and Alexandra.-—Although nothing of any special consequence has transpired here during

the year in mining matters, I am pleased to be able to report that no reduction in the numbers
employedin mining pursuits has taken place, nor do I think the quantity of gold obtainedhas fallen
below the average of the last few years. The two current-wheel dredges are still working on the
Clutha Eiver, half-waybetwenClyde and Alexandra, and I am givento understandthat in both cases
profitable results are being achieved. The Welman dredge which last year was lying at the bottom
of the Manuherikia Eiver, has been raised, and the machinery found to be but little the worse for
its eighteen months'submersion. No effort has yet been made to refit it,but lam informed that the
company in England has taken steps to increase its capital, and that a representative is on the way
to the colony to take charge of the propertywith a view to an early resumption of operations.

Bald HillFlat.—Quite a stir in mining has been going on in this locality during the past six
months. Several new water-races have been applied for from Gorge Creek, and a general rush to
clear out and repair the old races has been made. Three licensed holdings have been taken up for
hydraulic sluicing, and a company is now being formed to work Little Bald Hill, a portion of
Mr. John Butler's freehold. It has always been the opinion of experiencedminers that this locality
is rich in gold deposits, and I feel assured that, now the miners have determinedupon superseding
the primitive methods of working the ground, hitherto so persistently adhered to,by introducing
more modern appliances, a considerable increase in the yield of gold, and population, will ensue.

Tinker's.—The claims in this locality continue to yield remunerativereturns. In the earlypart
of last year quite a rush took place, and about a dozen licensedholdings and special claims were
applied for, embracing the whole of the ground under the range from Devonshire Gully to Dry-
bread. This was consequent upon the sinking of a shaft to test the granite-wash, a deposit which
until recently had been taken for the bottom. The shaft was sunk to a depth considerably over
200ft., and excellent prospects were obtained all the way down, sometimes reaching to as much as
6gr. to the dish. In consequence, however, of the scarcity of water, the great depth, and other
difficulties surrounding the working of the ground, most of the applications have been withdrawn,
and only those taken up which were applied for by parties holding the water and occupying the
frontage claims. The find is looked upon as a very valuable one, and has proved this part of the
fieldto be practically inexhaustible.

Mr. John Ewing has completed his water-race from Thompson's Creek, and, although a short
one, the rough character of the country through which it was constructed necessitated an
expenditure approaching £6,000. The race is constructed to carry twenty heads of water, and will
command all the ground from Tinker's with a pressure equal to 500ft. He has not yet commenced
sluicing operations, and I fear will notbe able to do so until spring, water being so very scarce,
and none now available for this race. The syndicate which undertook to float the Tinker's mining
property upon the London mjarket on or before the 31st December last failed to do so within the
time. I have heard no expressions of regret at the failure. During the last twelve months
water has been most anxiously sought for, and apparently every available drop taken up. Never
since the opening of the goldfields, I think, has it been of greater value than at the present time.
To give some idea of the high estimation in which it is held in this part of the district, I may
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mention that a few weeks ago the two " Excel " water-raoes, one holding the first right to seven
heads of water and the other the fifth right for a similar quantity out of Thompson's Greek,
realised .at auction the enormous sum of £10,800 sterling, the Undaunted Company, holding
six-fifteenths of theproperty, being the purchasers.

Blades, or Ophir. —Mining here has not been as prosperous as I could wish for some time.
Green's" Beef is now tinworked, and the Ophir Company, from which so much was expected, had
such a disappointing return from the first crushing that 1 fear no further efforts will be made.
The Ophir Waterworks and Hydraulic Sluicing Company has already gone into liquidation
without making an attempt to bring in the water from the Manuherikia Biver. There are, a
few men, however, doing fairly well, but the absence of water limits their labours very much.

Black's No. 3.—The Ida Valley Deep Lead Gold-mining Company, under the management of
Mr. Eckberg, have been energetically prospecting their property during the last twelve months.
Four shafts have been bottomed on the solid rock, varying in depth from 180ft. to 217ft. The
seams of running drift met with, rendered the undertaking both difficult and dangerous, and
much sympathy is felt for the company in its failure to strike payable gold. As the capital of the
company is nearly exhausted, I am afraid this will add another to the many unsuccessful
attempts to win the supposed rich deposits of gold in the Ida Valley Deep Lead.

Bannochburn.—The work here being almost entirely sluicing, the effects of the exceptionally
hard winter and succeeding dry summer have been most severely felt. During ordinary seasons
over twenty heads is the usual supply brought in, while for a considerable time past only some six
heads have been available, the consequence being that a number of claims had to be protected and
others only partially worked.

The bringing-up of the main channel enables the holders of claims in the deep ground now to
work their holdings.

Paterson and party have now been nearly two years in bringing up a deep tail-race from the
Kawarau Eiver to some deep ground at the foot of Pipeclay Gully : they have already expended
some £2,000 in the undertaking, and expect to be some months yet before they get to the ground.
McLellan and party have also gone to considerableexpense in bringing in water to their claim at
SlaughteryardHill, and in the constructionof dams, &o.; but, again, the shortness of water prevents
them getting on. Their claim, is wellknown to be thoroughly payablefor sluicing operations, from
tests obtained some time ago by tunnelling. On the Carrick Eange there are a few partiesremune-
ratively employed in alluvial workings ; and in quartz-mining Lawrence and party, who have a
lease on the old Caledonian reef, are believed to have a very valuable property. They have suc-
ceeded in tracing the reef for a considerable distance, with a body of stone from 2ft. to 4ft. in
thickness, and carrying very payable gold. They have erected a serviceable little crushing plant of
four heads of stampers, driven by a Pelton wheel. The machine is a self-feeder, and will easily put
through from 25 to 30 tonsper week. The Star of the East Company have abandoned their claim,
and the license has been cancelled, but two or three parties have set in to further prospect the
ground.

Nevis.—Even this portion of the district, with its usual splendid and almost inexhaustible
supply of water, has been affected by the longdrought. Several special claims have been taken up,
which are intended fco be worked on the hydraulic system. There is little doubt that there is a very
large extent of payable ground at the Nevis: from Whittou's to the saddle at Upper Nevis there
is a large flat, which has been but little prospected, although there are a number of gulliesrunning
into it which have been worked and proved to be very payable, and in some instances exceedingly
rich. A water-race, to bring in ten heads of water to work the flat I have alluded to on the
hydraulic system, is to be brought in by the owners of the special claims. I have great hopes
that this will prove to be a very remunerative undertaking. The ground is only from 15ft. to 20ft.
deep, with soil and fine gravel down to the wash. One party working at this place have been
making wages even by stripping the ground by ordinary barrow-and-shovel work, indicating what
good results should be obtained when large quantities of the ground can be dealt with.

Kawarau River.—The claims on the banks of this river are still in some cases turning out well.
One or two new- claims have been taken up on the west bank, above the gorge, and water is being
carried across the river in piping. The owners are hopeful of obtaining good results.

A number of claims have also been taken up in the Soaring Meg, principally by Chinese
miners, who have shown great energy and determination in contending with really difficult work at
this place. Their pluck has been well rewarded in most cases ; one party, lam informed, has for
some months past been making from £10 to £25 per week.

The excitement in dredging which took place some months ago lias now quieted down some-
what. At that time dredging claims were marked oft pretty well all along the Kawarau Eiver, and
some on the Clutha. No doubt many of them were so taken up for purely speculative purposes,
and were not proceeded with. There are, however, some which I have every reason to believe will
be carried on, and, I trust, to a favourable result. Coote and Horn, lam informed, have succeeded
in floating their company, and intend to use electricity for working their dredges, thepower of the
river-current to be utilised for the purpose. It is now beginning to be recognised by the miners
that the dredge of the future will have to be worked by steam, or possibly electricity. Kloogh and
party are working a current-wheel dredge on the Clutha near Lowburn, with tolerable results, and
a special claim has been applied for in the same localityby Kunosin and party, whose intention is
to put on a steam-dredge. Some of the party worked at the place in the early days, and profess to
know of some very rich ground, still uuworked.

During last winter the Clutha Eiver was unprecedentedly low, and the consequence was that
someveryxich patches of goldwere obtained, principally by Chinese miners. All of the rivers are
now very low again, and there is a strong probability of their being even lower than last winter,
and of a correspondingly rich yield being obtained.
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Quartz Beef Point, Lowburn, Five-mile Greek, So.—Little or no alteration is noticeable in
these localities, and I am informed that the miners are being fairly well remunerated for their
labour; btft here, as throughout the whole of Central Otago, the want of water is becoming most
seriously felt.

Bendigo.—The Cromwell Company are progressing with the main shaft. It is now, I am
informed, 430ft. in depth; it is intended to sink it to 600ft. The company has been working a
leader, which has lately widened out from 6in. to 12in. and 18in., and while water was obtainable to
work their mill it was paying the expenses of the mine. Water has, however, become so scarce
that they will be compelled to resort to steam-power. The old Eureka Claim, now held by
McLoughlin and party, promises to be a fairly profitable speculation. They are now erecting a
five-head battery, to be driven by an overshot wheel.

Criffel and Fatboys.—Nothing of an unusual character has transpired at either of these places.
At the former theprevailing want of water has no doubt affected the usual good return, as, I am
informed, only some twenty men could obtain sufficient to keep them going. At Fatboys matters
are comparatively at a standstill. The El Dorado Company arepersistently pushing on with their
tail-race, but have not yet succeeded in striking the deep ground. If the hopes of thecompany are
realised in striking payable ground, there is little doubt that a large number of men will find,
employment,as there is a large extent of ground that would be available, the formation being very
similar to thatwhich has given such splendid returns at Mount Burster and Clarke's.

Queenstown, Arrow, dc.—There is but little of moment to refer to in this part of the district.
Almost the only new development has been a boom in special dredging claims. Every available
foot of ground has been taken up, applied for, and granted on the Kawarau, Shotover, Arrow, and
Cardrona Eivers. Two claims have also been granted at the head of the Dart Eiver, three claims
in Bucklerburn, and one each in the Twenty-five-mileand Twelve-mile Creeksrespectively. Up till
now, however, there is but one dredge at work—that of Sew Hoy and Company, at theBig Beach.
It has been working most successfully for several months, and is a dividend-paying concern. I
learn the Energetic Company is having three more dredges built, on the most improved principles.
One other dredge has been launched to work in the Kawarau Eiver, below the junction of the
Shotover. This dredge has not yetpassed out of the contractor's hands, consequently nothing has
yet been done in the way of gold-saving. There are a dozen other dredges in the course of con-
struction, and if only aproportion of them provepayable there will be twenty or thirty more built
with all possible speed; and, as the claims to be operated upon have shown indications of being
payably auriferous for dredging, the next annual report willprobably be of a more cheerful nature
than the present one. As the various companies are each trying to obtain the newest and most
approved machinery and the best gold-saving apparatus, there can be little doubt that during the
current year there will be a vast improvement in the mechanical and gold-saving portions of the
dredges, and that experience and science will solve some of the many problems which have hitherto
surrounded the working of dredges as dividend-paying concerns.

Quartz-mininghas been thrown very much into the shade through the great amountof attention
bestowed upon the dredging claims. There are now but three quartzclaims in active operation,
and two of these are private companies, the Phoenix and the Sunrise. The only public company is
the Gallant Tipperary. In all of these mines the estimated yield per ton is over an ounce. The
Invincible Company is in liquidation. The Premier and Tipperary, both at Macetown, are still
awaiting a favourable opportunityto be floated on the London market.

Alluvial mining has been almost at a standstill for many months past through the oft-alluded-
to drought.

There hasbeen, however,afair quantity ofgold obtained, many of the Chinese miners having been
very successful.

There are several very large and costly undertakings nearing completion: Messrs. Davies and
Moodie's water-race on to Burkes Terrace, Shotover, entailing a cost of some £10,000; the tunnel
of the same enterprising firm at Arrow Falls; Hogan and party's tail-race at Moke Creek, and
others, testify still great confidence in the future of the Wakatipu District.

Cardrona Valley.—lt is stated that a considerable quantity of the precious metal has been
obtained in this locality during the year, a quantity which would have been largely augmented if a
larger supply of waterhad been available.

Mount Ida.
Naseby and Kyeburn.—Perhaps in no place within the Otago Mining District has the un-

precedented drought been morekeenly felt, and greater disaster shown itself as an attendant: it will
suffice if I say that to it is attributablea falling-off of nearly half the annual yield of gold for the
district. To give one of many instances which might be quoted, Imaymention that one of the lead-
ing sluicing companies here during the past thirteen months had only fifteen days' supply of water.
It is now recognised by every onethat, to prevent as far as possible recurrence of these discouraging
delays,it is becoming absolutely necessarythat some steps be taken to enable thewater-supply to be
made more regular to the consumers, andrendered more permanent, by the construction of the long-
talked-of and much-needed reservoir at Eweburn. My own appointment to this district is of such
recent date, however, that I feel unable to speak on the subject with the amount of certainty and
authority that olderresidents can and do.

I am informed that the extent andrichness of auriferous ground between Naseby and Kyeburn
commanded by the extension of the Government race is found to far exceed the expectations of the
miners there: this would apparently tend to show that a large and permanent field remains to be
worked in those subdivisions.

22—C. 3.
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Hamilton's and Sowbwrn.—ln December last portions of the Taieri river-bed and adjacent
terraces, near Patearoa ford—in all about 100 acres—were taken up by a number of miners who
amalgamated, and jointlyprospected the groundwith boring-rods and tubes. The depth of auriferous
wash was found to average 20ft., and to be of a quartz-drift nature, similar to the drift now being
worked.at St. Bathan's. The prospects obtained showed a result of from -Jdwt. to ldwt. of gold to
the load. This was considered quite ample to justify a more systematic and costly scale of
operations, and arrangements have been made with Mr. Welman to put aprospecting plant on the
ground, and if the present anticipations are realised further arrangementsare to be made for putting
on dredges, which, if successful in obtaining payable gold, willbe the means of the river-bed and flats
being taken up and worked on the dredging principle, and be of incalculable benefit to the district
generally. I mayadd that a Dunedin syndicate has also pegged off a large area on the same river,
including part of the TaieriLake; but they have not yet commenced operations.

Hyde and Macrae's.—There is littlefresh to report upon in theseplaces. In connection with the
Mareburn or Highlay Eeef the legal manager informs me the reef is 7ft. wide at the 150ft. level,
and that the stone averages-|oz. to the ton. The company has been compelled to suspend opera-
tions on account of the scarcity of water. Several dams have now been constructed, also a plat-
form capable of holding 100 tons of quartz.

A number of dredging claims have been taken up on chat portion of the TaieriEiver in theHyde
subdivision, the prospects obtained being represented as very good. Mr. Esson, representing a
Dunedin syndicate, has recently put on a spoon-dredge, and I am informed the results are suffi-
ciently satisfactory to induce his company to purchasea Welman dredge. I understandthat several
leaseholders on the river purpose renting the spoon-dredge to prospect their claims. The Golden
Quarry Eeef, at Highlay, has been placed in the hands of Mr. Dixon, who shortly proceeds to the
Home-country with the object of floating a company to work it.

Quite a number of reefs have been discovered in the Macrae's subdivision since last year's
report, and some of them—notably tbfe Maritana, the Golden Point, and the Orient—have given
fair prospects, but want of capital prevents the shareholders proceeding further at present.

Blackstone Hill and Bough Bidge.—The Great Eastern and Progress Companies at EoughEidge
stopped work owing to the companies being under offer to a London syndicate. Through some mis-
understanding, however, negotiations lapsed, and the present shareholders, I understand, propose
to carry on operations on their own account.

Serpentine.—There is very little stirring at this place. The principal mining operations are
being carried on by the Golden Gully United Quartz-mining Company. This company are working
their special claim in a very systematic manner. The main adit has been driven 1,154ft., and con-
nected with the surface by a main pass 230ft. The results of last summer's crushing were satis-
factory, being at the rate of loz. 15dwt. per ton—l3o tons of stone yielding 2210z. of gold. The
company is now removing the battery from the top of the hill to a site in Long Valley, where work
can be more efficiently and economically carried on.

There are a few isolated parties engaged in sluicing operations, but I am not informed of the
results. It is believed there is a considerable tract of payable country about the locality, but the
extreme severity of the climate acts as a bar to its occupation on a large scale.

Nenthorne.—This last acquisition in the wayof a quartz-mining field, aboutwhich such very ex-
travagant hopes were entertained last year, has not yet by any means realised those hopes. At
the outset of its career the management of many of the claims fell into inexperienced hands, the
consequence being that the work was carried on without system, and in not a few cases in an un-
necessarily costly manner. The brevity of my visits to theplace, and the fact that my time whilst
there has been invariably entirely occupied with Court-work, has prevented me from acquiring infor-
mationrelative to the present position of the various mines of a sound and reliable nature, but,
generally speaking, I believework is nowbeing prosecuted in a more business-like way, and in a
short timeresults of a definite character, as to the permanence or otherwise of the field, will be
available. I have, &c,

S. Mead Dalgleish, Warden.
The Under-Secretary, Mines Department, Wellington.

Summary of Quarterly Returns of Cases and Revenue for the Undermentioned Periods,
Clyde and Alexandra.

Quarters. Cases
commenced.

Criminal
Cases. Revenue. Licensing-

fees. Total.

'o June 30,1889...
September 30, 1889
December 31, 1889
March 31, 1890

5
22
14
14

18
33
27
27

£ s. d.
8 5 0

21 3 0
25 2 0
94 11 0

£ s. a.
9 10
0 12 0

£ s. d.
17 6 0
21 15 0
25 2 0
94 11 0

Total ... 158 14
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Warden's Court and Goldfields Revenue.

Total estimated population, 1,500.

Ebturn of Miners' Eights, Licenses and Begistrations, &c, issued at Clyde and
Alexandra for the Year ending 31st March, 1890.

Miners' rights ... ... ... ... ... ... 337
Consolidated miners'rights
Business licenses, at £3 ... ... ... ... ... 6

£1 10s. ... ... ... ... Nil
Water-race licenses, at ss. ... ... ... ... 32

2s. 6d. ... ... ... ... 64
Eegistration, Is. ... ... ... ... ... 136
Applications for licensed holdings ... ... ... ... 4

„ „ granted (50 acres) ... ... 2
„ special claims ... ... ... ... 3
„ „ granted (250 acres) ... ... ... 2
„ occupation licenses ... ... ... ... 12
„ „ granted (71 acres) ... ... 3

Mining applications ... ... ... ... ... 11l

Eevenue collected for the Twelve Months ended 31st March, 1890.
£ s. d.

Warden's Court and goldfields revenue ... ... ... 361 19 3
Deferred payment ... ... ... ... ... 613 6 9
Eesident Magistrate's Court and licensing ... ... ... 158 14 0

Number of Cases disposed of.
Civil ... ... ... ... ... ... 55
Criminal ... . . ... ... ... ... 105
Warden's Court ... ... ... ... ... 14

Total ... ... ... ... ... 174

No. 15.
Mr. Warden Caeew to the Under-Secretary of Mines.

Sib,— Warden's Office, Dunedin, Bth May, 1890.
I have the honour to forward herewith the yearly returns for the portions of the Otago

Mining District administered at Dunedin. In doing so I may state that the year's transactions
call for little or no special remark. At Hindon things remain very much as they were at the date
of last year's report. The Mount Hyde Company, then erecting extensive quartz-crushing
machinery, has been unfortunate, and the propertyhas fallen into the hands of Messrs. Begg and
Co., who intend pushing on with the enterprise, but, for want of water, have been unable as
yet to commence crushing. At the small battery in Machine Creek about 200 tons of stone has
been crushed during the year, yielding an average of 7fdwt. to the ton. This includes several
small crushings for other than the proprietors of the battery.

About the same number of miners are working in various parts of the district as before. On
the Barewood Eun, theproperty of the University Council, several promising quartzreefs arebeing
prospected and opened up, trial-crushings from which appearto have yielded satisfactory returns.

On the Waikouaiti Biver Mining Eeserve a few miners are still working, and a number of
applications thereat have been dealt with at Dunedin during the year.

A discovery of gold at Coal Island, Preservation Inlet, during the year has induced a number
of miners to resort thither, the number thereat present being probably fifty or sixty ; and applica-
tions for water-races, claims, and other rights have been dealt with here rather than elsewhere, as
being more convenient for the'applicants.

Several applications for mineral prospecting licenses have also been granted over land at Silver
Peak, Mount Hyde, and at various places on the west coast of the Otago Provincial District.

I have, &c,
The Under-Secretary, Mines Department, Wellington. E. H. Carew, Warden.

Quarters. Cases. Applications. Eevenue,
Warden's Court.

Goldfields
Eevenue. Total.

'o June 30, 1889...
September 30, 1889
December 31, 1889
March 31, 1890

3
2
4
5

28
18
23
42

£ s. a.
1 16 6
0 13 0
0 19 0
5 5 0

£ s.
112 9
84 10
52 8

103 17

a.
6
0
6
9

£ s. d.
114 6 0
85 3 0
53 7 6

109 2 9

Total ... 361 19 3
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No. 16.
Mr. Warden Eawson to the Undeb-Secbetaby of Mines.

Sic,— Invercargill, 22nd April, 1890.
I have the honour to forward herewith the annual returns, and to submit the following

report on mining matters in the sub-districts under my charge for the year ending 31st March,
1890 :—

LONGWOOD.
The Longwood Sluicing Company (Limited), as seen by the last report of Mr. Warden

McCulloch, commenced operations last year by constructing a water-race five miles and a half in
length from Cascade Creek, being a continuation of Berndtsen's big water-race, for the purpose of
working the old abandoned quartz claim at Longwood by means of ground-sluicing. It was hoped
that this enterprise would be the means of opening up a large extent of auriferous country. This
company has been steadily at work during the past year, but, owing to the very difficult nature of
the ground, less progress has been made than was anticipated. Nevertheless, it is confidently
expected that, by persevering in the sluicing as at present carried out, a valuable goldfield will be
shortly developed. Shares have been lately sold at from 50 to 60 per cent, premium.

Oeepuki.

With respect to the Orepuki Goldfield there is nothing new to report since last year, excepting
that water has been exceptionally short this year, and consequently the usual amount of workhas
not been done. About the same number of miners are still at work on the field. Within the last
few months four special claims for sea-beach ground have been granted in Te Waewae Bay, near
Orepuki. A prospectus was issued on the 21st of last month preparatory to floating a company to
work one of these claims.

Eoundhill.
The Eoundhill Goldfield, at which operations are carried on by means of ground-sluicing,

employs about the same number of miners as usual, but they are getting very much jammed up for
want of fall. I visited the mines, and saw that the lower level, in which the richest deposit of gold
is found, is most of it sludged up. This sludge is now from 20ft. to 40ft. deep in the gullies. A
company is being promoted for the purpose of removing this sludge and at the same time extracting
the gold from it, and with the further object of giving access to the lower gold-bearing levels. The
promoters have recently arranged to send their secretary to England to float the company.

Coal Island, Peesekvation Inlet.
A rush has recently set in to Coal Island, Preservation Inlet. There are at the time of

writing this report about a hundred and thirty miners there. As far as I have been able to
ascertain, between 200oz. and 300oz. of gold has already been obtained from the field. The
gold is obtained in shallow ground, at a depth not greater than. 10ft. Prospects are reported as
fairly good, but largeboulders have to be contended with. The gold is rough and nuggety.

Waipapa.
The Waipapa Creek Company (Limited) continue dredging operations. I understand they are

still on comparatively poor ground, but expect to get on a well-known gold-lead in three or four
weeks. Nevertheless, the quantity of gold saved for last month was equal to about £500 in value.
This is the only beach claim in this district at present using a Welman dredge; but four other of
thesemachines are on the way from England. The Lake Brunton Dredging Company, on Waipapa
Beach, expect to commence operations in June with assured goodresults. Steps have been taken
to get otherclaims workedat the mouth of the Waiau Eiver. It is believed that the Welman dredge
will inauguratea newand prosperous era in gold-mining, making it profitable to work ground other-
wise unpayable. I have, &c,

The Under-Secretary, Mines Department, Wellington, C. E. Eawson, Warden.

No. 17.
Mr. J. Gow, Manager, Waimea-Kumara Water-race and Sludge-channel, to the Under-

Secbetaby of Mines.
Sib,— Kumara, 18th April, 1890.

I have the honour to submit my report on the Waimea-Kumara Water-race and Sludge-
channel for the year ending the 31st March, 1890, as follows :—

Waimea Eace.
The sales of water for the past year are somewhat less than they were the previous year, and

the decline is very gradual. Mining at the Stafford end of the race is almost exclusively confined
to the Chinese, who are content to work for less gain than the averageEuropean.

Tunnel Terrace, between Goldsborough and Stafford, is the principal mining centre supplied by
the race, and, although it is poor ground, not likely to pay more than small wages, the miners are
not likely to abandon such claims nowadays, that will take several years to wo"rk out. When
Tunnel Terrace is worked out there will be sale for all the water now used there, if carried to the
north side of the Waimea Creek by a siphon, where the want of water is much felt by the old
miners in that locality. At Fox's there are still a few miners comfortably located, working eight or
ten claims, and makingsmall wages,
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The amount of sales from this race for the year is £1,240 9s. 7d., and the expenditure on main-
tenancefor the same period is £795 7s. 7d., leaving a credit balance of £445 2s. on the year's
transactions. The average number of miners supplied with waterwas ninety-one.

The fluming at Kawhaka has had a thorough overhaul, and during the Christmas holidays
many of the longest of the old flume-legs were removed, and new ones of inner heart of red-pine
fixed in their stead : all the very long legs in these flumes arenownew, which may be considered
to give a new lease of life for several years to the Kawhaka flumes. The race throughout is in a
good state of repair.

Kumaea Back.
Within the past twelvemonths extensive alterations of races have been sanctioned, and subsi-

dised in free water by the Government equal to one-third their estimated cost, and carried out by
parties ofminers wishing to sluice away the original race-site. These deviations have been made
by substituting iron or steel piping—principally the latter—of 30in. diameter, in lieu of the old
ditching. By these deviations somelarge blocks of ground aremade available for sluicing purposes,
which will require from ten to twelve years to wash away. There are four parties concerned in
these deviations, each taking ten heads of water each shift, valued at £1 ss. per day to each party.
The main race, which passes through Dillman's, has been cleaned out of the last five years'
accumulation of rubbish, and almost reconstructed, at a cost of £125. It had been so longneglected
—five years—that it would not carry more than eighteen heads without overflowing. It now
carries thirty heads. On the line of the same race, below Dillman's, there are 1,012ft. of 30in.
steel piping ready to be laid down parallel with an old flume that is liable to break down any day ;
and, again, further down, and below J. Leaches deviation of the same race, it has been widened
and deepened to carry thirty heads, at a cost of £132 15s. This race, when the 1,012ft. of piping
is laid, willbe capable of carrying all the water required at the lower end of the field for the next
two or threeyears.

By-washes.—l have just completed a new by-wash at Stockman's Tank, capable of carrying
twenty heads, at a cost of £25. I have also overhauled and completed the pipe by-wash from
main siphon behind Dillman's to the old by-wash at Dillman's office—where valve is attached—
capable of carrying thirty heads from the high-level race, at a cost of £25. Some alterations and
improvements in the working of the gates are being made to the old by-wash at Blake's old saw-
mill, at a cost of £7, where from forty to fifty heads can be turned off in a few minutes' time ; and
the new Kapitea Hill Eace is now available as a by-wash, and is capable of carrying forty heads from
the mouth of the sludge-channel head-race. I hold a permit from the chairman of directors of
theLong Tunnel Company to use Dawson's Creek, 35 chains down the race, as a by-wash for the
forty heads last mentioned; which creek I cleared out for the purpose, at a cost of £12. These
by-washes together aremore than sufficient to carry all the water from the mainKumara Eace when
required.

The last deviation made—Palmer and Pascoe's—has removed a great source of danger to
several of the large sluicing claims : there the ground has been sluiced awayfor some distance along
on both sides of therace to a depth of over 100ft., and, in consequence of the ground having been
previously driven out in the first of Kumara mining, large surface-breaks became a daily occurrence,
showing a constant subsidence was going on, endangering the mining plant and men's lives on
either side, until I deemed it necessary to stop their water-supply. The filling-in of the cavities in
the bottom of therace during the last twelve months has cost about £80.

A few of the first sluicingclaims openedon the field areworked out, and three others are nearly
so ; nevertheless the demand for water at the present timeis greater than the supply. I find it just
now a most difficult matter to arrange the shifts so as to give all the customers water every day: it
cannot always be done, and, notwithstanding this well-known fact, additional claims are still being
prepared to take sluicing-water, and applicationsare made from time to time for gauge-boxes to be
put in opposite their claims in readiness. The miners are gradually being convinced of the fact that
water is cheaper than labour, and areconsequently applying from time to time for additionalheads
of water to work their claims. Most of the first sluicing claims opened on the Kumara used from
five to seven heads only; the same parties now take ten and twelve heads when they can get that
quantity, and will notworkwith less than ten heads. The time is not far distant when not less than
fourteen or fifteen heads to each claimwill be considered the correct quantity to make the ground
pay fair wages; therefore the present sales from theKumara Eace are certain to be maintained for
some years to come. The average number of miners supplied with Government water during the
year was about 175, and the approximate quantity of gold obtained by them 7,5430z., valued at
£28,663 Bs. Od.

Sludge-channel and Tailings-site.

In April last year the tailings-site was completely filled up, and the narrowchannel for the river-
water nearly closed—so much so that timber protection-work had to be put on its opposite bank to
the sludge-channel, to prevent it scouring away beyond the reach of the channel, which was then
down to the water-level. After a short stoppage of sluicing operations the channel was raised 4
chains within the tunnel, to a less gradient per chain than it formerly had, and the channel at the
lesser gradient was extended out over the old tailings until a small drop was gained, when sluicing
was again resumed, and has continued steadily while water was available up to the present time.
The length of raised extension, exclusive of branches, is 36 chains, at which point it is just now
narrowing the river at the timber protection, where further filling must be stopped, within a week.
Two new branches are now being constructed to enable the miners to continue working if possible
until the new Sludge-channel No. 3 is completed^ which work is so far advanced as to admit of it
being completed in time,provided it is moreenergetically advancedby the contractors. The contract
time for completion of the 30 chains of tunnel has expired, and the contract for building the channel
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and completing it ready for use is let, and partly done. The whole work, by a little energy,could be
■completed in six weeks from date, at about which time the tailings-site will be again filled up and
useless? The new channel will again cover theold tailings-site to a depth of 18ft. and more, in places
which should work out a large areaof ground, extendingover severalyears.

The amount of channel-fees for the past year was £167 9s. 3d., and the value of gold-dust ob-
tained from the channel for the same time £541 15s. 6d., making a total gain of £709 4s. 9d. The
expenditure on maintenance and contingencies amounts to £3,213 15s. lid., showing a loss of
£2,504 11s. 2d. on the channel for the year. There were sixteenparties using thechannel at the be-
ginning of the year, and fourteen at the end of the year.

The portion of No. 1 Sludge-channel to be abandoned on completion of No. 3 will be thoroughly
cleanedup from its juncture downward, for gold-dust deposited therein. In order to do this com-
pletely, an outlet drain will have to be constructed at the mouth of No. 1 Channel tunnel, to take
away the drainage-water whileNo. 3is working. The channel outside of tunnel and immediately
under the tailof No. 3 will be the first to be cleanedup for gold-dust.

I have, &c,
The Under-Secretary, Mines Department, Wellington, J. Gow, Manager,

No. 18.
Mr. J. McNaughton, Manager, Nelson Creek Water-race, to the Undee-Secbetaey of Mines.

Sib,— Nelson Creek Water-race, Hatters' Terrace, Bth April, 1890.
I have the honour to forward my annual report on the transactions connected with the

working of the Nelson Creek Water-race during the year ending the 31st March, 1890.
The revenue derived from sales of water has been £529 18s. 4d., and the expenditure on

maintenance £917 10s.
The average number of miners employed in working ground with water from the race during

the year has been twenty-seven, and the approximate amount of gold obtained by them during that
period has been 8460z., representing the value of £3,235 19s. After deducting from this sum the
amount paid for water, it leaves £2,706 os. Bd. as the total earnings of the miners employed, being
£100 4s. sd. each per annum.

All the upperend of Try Again Terrace is now sluiced away; still, however, there is a large
extent of what is deemed to be payable ground at the lower end, which will take some years to
work out. On the terraces along No. 3 Creek several parties of miners have started to work the
old blocks that were left as unpayable years ago, and, as far as I can ascertain, with veryfavourable
results. Mr. Eoche's hydraulic claim in No. 3 Creek has not been working very satisfactorilyfor
some time past, owing to frequent breakages in the pipes and drainage-race. Up to the present
this claim has not proved a success; there are, however, good grounds for expecting better returns
in future, as theworkings are now nearly up to that part of the creek where the ground is known to
he payable.

During the past year the large arch bridge across Gow's Creek has been extensivelyrepaired.
This bridge was in a dangerous state, as it had subsided about lOin. in the centre. The arches
had to be strengthened, thebridge brought back to its proper level, and a great deal of the super-
structure renewed. The repairs to this bridge alone caused a loss of one month's sales of water.
Several other bridges were also renewed in parts, but these renewals were effected without
interfering with the working of the race. A good deal of the boxing on many of the bridges will
require renewing during the next twelve months. The decayed timber in the tunnels is being
constantly removed and new timber fixed in its stead.

There are several claims that have been opened during the past three months that are likely to
be workedprofitably for some time to come. There are also several others now being opened on
trial-water which Ihope soon to see contributing their share to the revenue of the race. Although
the known payable ground that the race commands is now getting rather limited, I still feel
confident that the estimated returns for the ensuing year will be fully maintained.

Herewith please find tables showing the revenue and expenditureon account of Nelson Creek
Water-race, maintained by the Government, from the Ist April, 1889, to the 31st March, 1890;
also revenue and expenditure for the first and last six months of the year, the number of men
employed by the race, and the approximate amount of gold obtained by them.

I have, &c,
The Under-Secretary, Mines Department, Wellington. J. McNaughton, Manager.

No. 19.
Mr. D. Doyle, Manager, Argyle Water-race, to the Undeb-Secketaby of Mines.

Sib,— Charleston, 4th April, 1890.
I have the honour to forward ray report for the twelve months ending 31st March, 1890,

on the working of the Argyle Water-race, and mining generally in this locality,
Aegyle Watee-eace.

The receipts from sales of water do not nearly reach the amount received last year, owing
principally to the dry season and shortness of water in Government dam. I estimatethe loss from
this sourceat nearly£300 on the year's working. The expenditureon maintenance is in excess of last
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year, owing to new timbering, which had to be clone in both supply-racesand mainrace. The main
race had to be thoroughly renewed, and, being nowin good repair, should last for many years with
onlya slight annual expenditure for planking and battens. During the dry weather, in addition to
repairing and timbering races, the tunnels were overhauled. The rimu slabbing in them is showing
decay, and will require to be renewed shortly, but the birch slabbing is still quite sound. The out-
side supply-races are in very good repair, all the bracing on the trestles carrying the flume are
being renewed with black-birch. The north supply-race has been extended 13 chains, putting 40ft.
of Burning across a gully, and there still remains about 25 chains to be done. The reservoir has
been gradually lowering for the last four years, and in July last it ran down below level of channel,
since when we have only had two full months' supply of water. There is a heavy drain out of the
reservoir to Gregoryand Homer, who have been getting over three heads per day, or a total amount
worth £124.

Genekal.
The ground about Candlelight Hat is fast getting worked out. The principal claims now

working are two sluicing claims, one of which takes water from Government dam. There are
three crushing-batteries, of four head stamps each, driven by a water-wheel, two of which take
their water from Government.

On Argyle Terrace there has been no work donefor thepast five years, all available groundbeing
worked out. Two gullies leading from the terrace are, however, working. In Argyle Gully Bnright
and party are making good wages working tailings, but have been greatly retardedfor want of water,
only being able to work forty-three days in the last six months. It will take some years to work
their claim out. In Ballarat Creek Weir Bros, are working the head of the gully on the hydraulic-
elevating principle, and have lately been improving their plant by extending theirpiping I,oooft.
towards Government race, thereby increasing their head by about 80ft. They have also suffered
from want of water. On Sardine Terrace Dwyer and party have been doing a lot of heavy and
unremunerativework during the last eighteen months, bringing a tail-raceup to work a lead running
through theback of their lease. This is nowturning out well, and repaying them for their labour.
There is a large quantity of cement in their claim, and they intend to erect a battery to crush it.
The Dublin City Claim is in full working-order. Their wheel and battery of four head stamps work
very well. The wheel is built to drive twelve heads altogether, with an increase of water-power. I
consider this and Weir Bros.' the twobest gold-yielding claims in the district. In Victoria Gully is
another tailingsclaim which is paying its owner very handsome returns. There are several other
claims working in the flat between Back Lead and township turningoutvery well—notably, Warren
and party and Walsh and party. There is also one crushing-battery erectedthis year, and another
in course of erection. This will make five crushing-plants in this locality, with every likelihood of
others being erected shortly, as there is a large area of cement which will pay ordinary wages for
years to come. The great drawback to the district is the want of water,and unless some additional
supply is brought in I fear the growing population will not remain, as gold-mining is the only
industry carried on here. There is a large area of country at the back of Charleston which has
never been thoroughly prospected, owing to the want of tracks to pack provisions, &c. I have no
doubt, when this country—which extendsfrom the watershed of the Little Grey on one side to the
Buller Eiver watershed on the other—is opened up, there will be other minerals besides gold dis-
covered. Coal is also known to exist in the locality. I have, &c,

The Under-Secretary, Mines Department, Wellington. D. Doyle, Manager.

No. 20.
The Chairman, Mount Ida Water-race Trust, to the Hon. the Minister of Mines.

SlE,— 31st December, 1889.
I have the honour, in compliance with section 25 of " The Mount Ida Water-race Trust

Act, 1876," to forward the annual report and balance-sheet for the year ended 31st December,
1889.

The spring and summer months of the year 1889 will be long remembered by miners as the
driest everexperienced since gold was first discovered in central Otago, and the yield of gold has
in consequence decreased by about one-half that of ordinary years. This prolonged drought has
reduced the revenue of the Trust by nearly £300under last year's receipts, though that year (1888)
was also exceptionally dry. The Trust has, to enable it to continue operations, retrenched its
expenditure all it possibly could do, andput the maintenance-men upon half-pay for several months
until water was available,and in several instancessmallreductionsin wageshave been made. The ex-
penditure last year amountedto £1,687 15s.6d. (which includedabout £400 ofextraordinaryexpenses),
while this year it is £598 12s. lOd. less. Notwithstanding the reductionsreferred to, the yearclosed
with a deficiencyof £74 3s. lid. The severe frosts of last winter, succeeded by a dry spring and
summer, so reduced the quantity of water brought in that the cash received from sales was insuffi-
cient to carry on with, and. the Trust was compelled to appeal to the Government for a loan of
£200, the half of which was granted on the condition of its being repaid in March, 1890. The
continuous drought which has since prevailed has not placed the Trust in a position to meet the
loan, or evento pay working-exgenses, which are two months in arrear.

Notwithstanding all the causes which have operated against the financial non-success of the
Trust in the past year, it is confident that with an ordinary season it will be able to redeem all its
obligations. The demand for water still continues, large areas of payable sluicing-ground are wait-
ing to be operated on, and all that is required to make the work asuccess is a steady and continuous
supply of water.



C—3 176

The construction of the reservoir at the Eweburn to conserve the storm-water would place the
Trust in aposition to give a full supply of water to miners for eleven weeks at a time when the
weather is most favourable for sluicing, and at the driest time of the year. As the construction of
this reservoir was apart of the original scheme of water-supplyto this field, the Trust would earnestly
urge upon the Governmentits construction, which would largely increase the water-supply, employ
an additional number of men, and greatly augment the revenue of the Trust.

T have, &c,
Wm. Guffie,

Chairman, Mount Ida Water-Eace Trust.
The Hon. the Minister of Mines, Wellington.

Balance-sheet of the Mount Ida Watek-eace Tbust for the Year ended 31st December, 1889.
Receipts. £ s. d. Expenditure. £ s. d.

To Balance at bank, Ist January, 1889 .. 0 3 0 By Maintenance, head-race .. .. 383 10 0
Amount received on account of water- Extra labour on ditto .. .. 12 12 0

sales .. .. .. .. 785 9 9 Cleaning head-race and extension .. 75 1 0
Gold from channel .. .. .. 129 6 0 Maintenance, channel .. .. 140 0 0
Government loan .. .. .. 100 0 0 Extension of head- and flushing-races.. 15 11 0
Balance, unpaid cheques £126 2 5 Washing up channel .. .. 106 13 0
Overbanked .. 0 0 5 Timber, carpenters' and blacksmiths'

work, tools,and sundry expenses .. 59 18 0
126 2 10 Construction of culvert .. .. 6 15 0

Balance at bank, 31st Do- General management .. .. 245 17 6
cember, 1889.. .. 51 18 11 Printing and stationery .. .. 617 9

74 311 Clerk's salary .. .. .. 15 0 0
Office-rent .. .. .. .. 16 17 0
Law-costs .. .. .. .. 3 3 0
Petty cash .. .. .. .. 17 5

£1,089 2 8 £1,089 2 8

Statement of Water-sales.
£ s. a. ! £ s. d.

To Amount owing for water, 31st Dec, 1888 1,330 12 10 By Cash received for water during 1889 .. 785 9 9
Water sold during 1889 .. .. 801 1 0 Owing for water on 31st December, 1899.. 1,846 4 1

£2,131 13 10 £2,131 13 10

W- G-U™E > | Members of the Mount IdaN. P. Hjoeking, Water-race Trust.James Mitchell, J
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APPENDIX I.

APPENDICES TO WARDENS' REPORTS.
No. 1.

Statement showing the Revenue of the Goldfields collected in the several Districts, and
the Gold Duty of the Colony of New Zealand, for the Period from the 1st January to
the 31st December, 1889.

T. H. Hamer,
Accountant.

23—C. 3.

District. Miners'
Eights.

Business
Licenses,

Machine ana
i Residence

Sites.

Water-
races,
Sluices,

&c.

Gold-mining-
Leases, Rents,ana

Royalties.

Begistra-
tion.

Fees and
Fines,

Wardens'
Courts.

Miscellaneous. Totals.

Auckland.
Coromandel
Te Aroha
Thames and Ohi-

nemuri

£ s. d.
158 0 0
38 0 0

283 5 0

£ s. d.
1 10 0

12 0 0
258 0 0

£ s. d.
0 5 0
0 10 0

63 15 0

£ s. d.
124 10 0

1,338 12 9
1,299 6 10

£ s. d.
0 11 0
9 9 0

15 19 0

£ s. d.
13 1 0
15 4 0
26 4 0

£ s. d.
4 10

70 12 3
809 6 6

£
301 18 0

1,484 8 0
2,755 16 4

Totals 479 5 0 271 10 0 64 10 0 12,762 9 7 25 19 0 54 9 0 883 19 9 4,542 2 4

Nelson.
Collingwood
Westport
Charleston
Ahaura
Reefton
Wangapeka*
Lyell .. .. !Motueka
Murcliison and

Owen's

39 0 0
108 5 0
75 10 0

227 11 0
192 15 0
.18 15 0
49 15 0

3 0 0
59 15 0

3 0 0
9 0 0

14 10 0
171 10 0

15 12 6
19 17 6
16 5 6
31 15 0
22 0 0

1 15 0
5 17 6
0 10 0

16 15 0

170 15 0
733 5 0

83 6 0
295 0 0

1,400 15 0
15 0 0

225 10 0

14 12 0
14 5 0
13 9 0
45 6 0
15 10 0

1 14 0
2 12 0
0 4 0
4 2 0

5 17 0
9 2 0
4 4 0

32 16 0
13 2 4

23 15 10
301 14 0

0 9 0
53 17 0

264 7 9
7 14 6

10 2 6
0 7 0

196 13 0

272 12 4
1,195 8 6

199 4 0
700 15 0

2,080 0 1
44 18 6

297 2 0
4 10

464 12 0

3 0 0 0 5 0

7 10 0 175 10 0 4 '7 0

Totals 774 6 0 208 10 0 130 8 0 3,099 1 0 111 14 0 69 13 4 865 1 1 5,258 13 5

Mablbobough.
liavelock 128 5 0 5 10 0 11 0 0 432 10 2 18 18 0 36 0 0 342 3 0 974 6 2

Westland.
Hokitika and Ka-

nieri
Greymouth
Ross
Stafford
Kumara
Jackson's Bay ..
Goldsborough ..
Okarito

152 0 0

269 5 0
31 10 0
61 5 0

213 0 0
3 5 0

48 5 0
22 5 0

7 10 0

18 5 0
0 10 0
4 10 0

20 10 0

21 2 6

13 0 0
7 15 0

13 12 6
8 2 6

57 10 0

322 0 6
372 0 0
215 5 0
141 17 6

11 1 0

41 19 0
2 17 0
5 13 0

22 6 0

8 16 0

24 15 0
3 7 0
4 8 0

17 15 0

65 19 2

29 10 8
45 6 4
78 16 6
14 7 6
2 0 0
6 3 0

18 5 0

323 18 8

718 15 2
463 5 4
383 10 0
437 18 6

5 5 0
85 19 0

448 0 0
0 10 0
8 0 0

22 10 0
5 0 0 394"4 0

8 10
14 0

0 10 0

Totals .. 800 15 0 59 15 0 91 2 6 1,502 17 0 93 1 0 59 11 0 260 8 2 2,867 9 8

Otago.
Black's
Tapa,nui
Hindon
Naseby
Roxburgh
Alexandra
Clyde ..
Pembroke
Cromwell
Queenstown
Arrowtown
Lawrence
Waikaia
Orepuki.Longwood

and Riverton
Maerewhenua ..
Wyndham

71 0 0
8 5 0

57 16 0
260 15 0
66 0 0

| 84 15 0
34 0 0

148 0 0
125 1.6 0
97 10 0

210 10 0
100 5 0
146 1 0

2 5 0

6 0 0
169 10 0

10 0
15 15 0
3 0 0

16 15 0
13 15 0
3 0 0
5 15 0

10 0 0
22 15 0

13 15 0
0 17 6
1 17 6

58 12 6
14 10 0
15 17 6

1 15 0
24 2 6
21 10 0
15 5 0
24 12 6
13 2 6
16 15 0

184 15 0

25 0 0
1,433 12 6

242 18 6
79 12 6

1 15 0
273 16 6
718 12 11
41.1 2 0
630 19 0
184 0 0
140 14 0

7 2 0
0 9 0
0 19 0

34 13 0
7 19 0
6 14 0
0 18 0

24 3 0
17 16 0
17 1 0
31 0 0
12 0 0
17 2 0

6 5 6

27 12 0
7 9 6
6 2 6
0 18 0
9 13 0

20 1.1 0
22 0 0
10 15 0
11 17 0
24 4 0

42 2 3
0 16

44 2 2
5 9 0

145 2 0
48 19 0

0 2 0
82 1 0

240 18 6
42 13 9

105 19 8
0 19 6

21 15 0

327 4 9
9 12 6

135 14 8
1,990 4 0

484 19 0
256 15 6
42 8 0

578 11 0
1,158 19 5

608 11 9
1,019 11 2

332 4 0
389 6 0

29 0 0
14 0 0 0 4 0

6 7 6
3 2 6

10 2 0
142 10 0

5 11 0
1 15 0

2 8 0
5 6 0

0 4 0
3 7 0

53 12 6
170 4 6

Totals .. 1,453 13 0 269 14 0 232 2 6 4,479 9 11 185 2 0 155 1 6 783 15 10 7,558 18 9

Grand Totals.. 814 19 0 529 3 0 12,276 7 8 434 14 0 374 14 10 3,135 7 10 21,201 10 _3,636 4 0

♦Last -ear'sreturn.



C—3 178

No. 2.

Statement showing the Revenue of the Goldfields collected in the several Districts, and
the Gold Duty of the Colony of New Zealand, for the Period from 1st January to 31st
March, 1890.

T. H. Hamer,
Accountant.

District. Miners'
Bights.

Business
Licenses,

Machine _
Residence

Sites.

Water-
races,

Sluices,
&c.

Gold-mining
Leases,Rents, i

and
Royalties.

Registra-
tion.

Fees and
Fines,

Wardens'
Courts.

Miscellaneous. Totals.

Auckland.
Coromandel
Te Aroha
Thames and Ohi-

nemuri
Puhipuhi

£ s. d.
49 0 0

1 15 0
76 0 0

„ s. d. £ s. d. £ s. d.
95 10 0

146 5 0
439 7 6

£ s. d.
2 6 0
1 13 0
2 5 0

£ s. d.
0 1.0 0

£ s. d.

0 "l 0
145 2 6

£ s. d.
147 6 0
149 14 0
708 14 036 5 0 9 0 0 0 14 0

41 0 0 7 10 0 272 10 0 0 10 321 1 0

Totals 1,326 15 0167 15 0 43 15 0 9 0 0 953 12 6 6 5 0 14 0 145 3 6

Nelson.
Motueka
Collingwood
Westport
Charleston
Ahaura
Reefton..
Wangapeka*
Lyell
Murchison and

Owen's

3 10 0
11 15 0
42 15 0
18 16 0
57 10 0

101 0 0
7 15 0

12 0 0
43 10 0

5 10 0
57 0 0

3 10 0
2 12 6
5 5 0

11 2 6
5 5 0
1 15 0
15 0
3 2 6

6 15 0
118 0 0
31 2 0
45 0 0

164 5 0

3 4 0
3 9 0
3 0 0

12 17 0
17 0
0 9 0
0 13 0
16 0

3 5 0
0 16 0
0 10 0
4 2 0

58 19 6
70 2 6

1 19 0
63 1 0

129 16 3
5 5 6
0 9 0
10 6

3 10 0
87 8 6

237 15 0
60 12 0

199 2 6
458 13 3

15 4 6
74 12 0
98 9 0

60 "5 0
49 10 0

Totals 298 11 0 62 10 0 33 17 6 474 17 0 26 5 0 8 13 0 330 13 3 1,235 6 9

Maklbokough.
Havelock 124 16 4 3 0 0 6 19 0 1 3 6 ! 161 3 1022 5 0 1 10 0 1 10 0

Westland.
Hokitika and Ka-

nieri
Grcymouth
Ross
Stafford
Okarito
Kumara
Goldsborough
Jackson's Bay

40 5 0

62 15 0
13 0 0
16 0 0
5 15 0

09 5 0
16 0 0
2 0 0

6 0 0

0 15 0

0 10 0
3 0 0

4 15 0

8 10 0
12 6
2 0 0
15 0
1 17 6
3 5 0
0 5 0

16 14 0
94 10 0

8 15 0
38 7 0

106 .12 6

3 10 0

7 5 0
0 19 0
0 15 0
0 10 0
5 18 0
14 0
0 10

1 19 0

4 10
0 8 0
1 13 0

2 3 0

16 8 6
2 15 6
2 18 0
110
4 16 0
0 18 0

58 18 6

116 8 6
113 5 0
32 11 0
49 18 0

192 8 0
22 8 0
2 6 0

0 5 0
3 19 0
0 10 0

Totals 225 0 0 10 10 0 23 0 0 264 18 6 20 8 0 12 16 0 31 0 6 587 13 0

Otago.
Black's
Tapanui
Hindon
Naseby
Alexandra)
Clyde ..)
Roxburgh
Cromwell
Queenstown
Arrowtown
Lawrence
Waikaia
Orepuki, Longwood,

and Riverton
Pembroke
Maerewhenua
Wyndham

16 15 0
0 5 0

18 0 0
52 15 0
25 5 0
16 10 0
47 0 0
19 15 0
23 10 0
49 15 0
17 15 0
26 10 0

0 '5 0
27 0 C
3 5 0

3 5 0
0 15 0
15 0
7»10 0
4 10 0

17 6

10 0
10 17 6
4 15 0
3 2 6
5 12 6
3 10 0
3 5 0
5 12 6
17 6
2 17 0

16617 9
48 19 0

137 6 6
79 10 3

179 8 9
69 16 8

345 10 8
29 0 0
29 12 0

18 0

0 15 0
6 14 0
2 5 0
1 17 0
5 17 0
3 12 0
3 2 0
3 7 0
2 13 0
2 4 0

1 19 0
0 4 0
0 16 0
3 18 0
5 4 0
2 12 0
15 0
0 12 0
0 11 0
2 7 0
3 4 0
0 15 0

26 15 0
4 7 0
6 9 0
1 16 0

18 0
0 10 0
15 6
9 16 0
0 11 6
0 4 6

48 4 6
4 16 0

27 5 0
269 18 3

91 1 0
101 18 0
140 10 3
219 18 9
101 11 2
408 1 8

61 9 6
66 11 6o"3 0

5 15 0
5 15 0
3 0 0

0 17 6
0 15 0

7'io 0
68 10 0

0 5 0
1 13 0
1 0 0

3 10 0
0 2 0

0 12 0
3 0 0

6 0 0
19 17 0
76 7 0

Totals 328 5 0 47 15 0 45 0 0 1,162 1 7 II 36 12 0 j26 19 0 j 56 17 6 1,703 10 1

Grand Totals .. 1,041 16 0 166 0 0 112 7 6
1

2,980 5 11 II
j

! 92 10 0 ! 56 11 0 ii 564 18 3 5,014 8 8

♦Last year's returns.
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No. 3.
Comparative Return of Revenue derived from the Goldfields in the several Districts

of New Zealand during the Years 1888 and 1889, showing Increase or Decrease under
each Head of Revenue.

T. H. Hamer,
Accountant,

179

District. Miners'
Eights.

Business
Licenses,

&c.

Water-
races,

Sluices,
&c.

Gold-mining'j Fees and
Leases, I Regis- • Fines,;Eents, and jtration.i Wardens'

Eoyalties. , Courts.
Miscel-
laneous.

Gold Totalss.Duty. |

Auckland— £ £ £ £ £ £ & £ £

Year 1888 763 54 104 5,991 44 41 448 3,065 10,510

Year 1889 479 272 65 2,762 26 54 884 2,852 7,394

Increase 218 13 436

Decrease 284 39 3,229 18 213 3,116

vVelhngton—

3 3Year 1888

Year 1889

Increase

Decrease 3 3

Kelson—

703 142 3,505 1,377 3,826 10,130Year 1888 417 109 51

Year 1889 774 209 130 3,099 112 70 865 3,970 9,229

Increase 71 3 19 144

Decrease 208 12 406 512 901

VIablbobough—

278 68 13 25 100 ■ 518Year 1888 18 6 10

Year 1889 128 6 11 433 19 36 342 519 1,494

Increase, 5 365 9 23 317 419 976

Decrease 150 12

Westlaxd—
853 144 1,297 440 6,805 9,724Year 1888 47 85 58

Year 1889 801 CO 91 1,503 93 60 260 6,911 9,779

Increase 13 200 8 7 100 55

Decrease 52 53 180

Dtago—

114 245 3,502 146 868 6,961 13,372Year 1888 1,344 192

Year 1889 1,454 270 232 4,479 185 155 784 6,510 14,069

Increase 1.10 156 977 9 697

Decrease 13 7 84 451

Total Increase .. 167 71 5

Total Decrease .. 305 112 2,087 5 26 2,292
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No. 4.
Comparative Return of the Total Amounts of Goldfields Revenue (exclusive of Gold Duty)

collected in the several Districts during the Years 1887 and 1888, and the Quarters ending
31st March, 1889 and 1890 respectively, showing the Increase or Decrease in respect of
each District.

T. H. Hameb,
Accountant,

Years 1888 and 1889. Quarters ending31st March, 1889,and 31st March.
1890.

District.
1888. 1889. Increase. Decrease. 1889. 1890. Increase. Decrease.

Auckland.
Coromandel
Te Aroha
Thames
Puhipuhi

£
418

2,186
4,839

£
302

1,484
2,756

£ £
116
702

2,083

£
113
374
960

£
147
150
709
321

£
34

£

224
251'321

Nelson.
5

240
1,432

248
455

3,006
45

262

4
273

1,195
199
701

2,080
45

297

"27 1 2
60

170
56
93

385
15
69

3
87

238
61

199
459

15
75

1
27
68
5

106
74

Mofcueka
Collingwood
Westport
Charleston
Ahaura
Reefton
Wangapeka
Lyell
Notown
Murchison and Owen's ..

'246
237
49

'926
35 6

60S 465 • ■ 140 '305 "98 '207
Marlborough.

Havelock 418 974 556 581 161 420

WESTLAND.
Hokitika .. }
Kanieri .. j
Greymouth
Ross
Stafford
Okarito
Greenstone
Kumara
Jackson's Bay
Goldsborough

242
856
713
241
254

324
719
463
384
448

82

'l43
194

137
250

85
117
222
108
71
52

155
4

27

59
116
113
33
50

20
1

109
75
21
52

493
20
98

'438
5

86

55
15
12

192
2

22

"37
2
5

IOtago.
296

1,367
136

2,317 950
100 15

243
27

318
12
75

Hindon
Naseby and Black's
St. Bathan's
Alexandra
Clyde
Koxburgh
Cromwell
Arrowtown
Queenstown
Pembroke
Lawrence
Waikaia
Tapanui
Orepuki and Longwood ..
Maorewhenua
Wyndham

184 )
232 J
312
463
736

1,391
55

741
220

6
342

67

257
485
579
609

1,159
42

1,020
332

10
389
54

170

I

173
116

159

127
232

13

f "56 1I 6/
177
121
146
370

10
231
38
91

100
5

91
162
141
102
220

6
408

61
5

67
20
76

29

"20 15

44
150

4..
279
112

4
47

'.177
23 "S6

33"l8 "l5
76170

Wellington.
Wellington 8 8 2 2

Canterbury.
Christchurch

Totals .. 23,497 21,201 3,134 5,430 5,635 5,014 1,106 1,727

Net decrease 6212,290
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No. 5.
Return of Gold Duty credited to Local Bodies for the Year ended 31st December, 1889,

and Quarter ended 31st March, 1890.

Jas. B. Heywood,
Treasury, 6th May, 1890. Accountant to the Treasury.

181

Local Body. For theYearended
31st December, 1889.

For theQuarter ended
81st March, 1890.

Counties—Bruce
Buller
Clutha..
Collingwood
Coromandel
Fiord
Grey ..
Inangahua
Lake ..
Marlborough
Maniofcoto
Ohinemuri
Piako
Sounds
Southland
Stewart's Island
Taieri
Thames
Tuapeka
Vincent
Waihemo
Waikouaiti
Waimea
Waitaki
Wallace
Westland

Boroughs—
Alexandra South
Brunnerfcon
Hokitika
Kumara
Naseby
Ross
Te Aroha
Thames

£ S. d.
12 1 2

1,083 5 11
3 15 8

281 5 9
254 6 6

1 16 0
3,058 2 5
2,561 15 9
1,199 1 10

519 2 2
922 4 4
269 6 8

37 16 5
0 2 0

501 15 4

£ s. a.
2 4 2

283 14 8
2 0 0

120 7 8
285 0 4

4 10 0
636 10 0
483 0 0
375 19 4
373 19 6
284 17 10

28 7 0
25 11 0

22 17 8
966 8 11

1,298 3 9
1,589 1 8

87 1 2
86 14 6
13 17 8

170 7 3
574 13 2

2,918 3 4

125 9 9
0 6 6

18 11 2
178 17 3
467 17 11
579 7 3

37 7 6
49 2 11
12 3 6
44 4 4

177 19 3
819 0 10

89 2 2
6 0 0

87 3 8
389 12 1

0 19 3
451 19 S

1 0 0
1,323 6 5

5 5 0
0 11 5
15 4

45 1G 9

61 12 6

262 15 5

Totals .. 20,762 10 0 5,794 9 10
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No. 6.
RETURN of the Quantity and Value of Gold entered for Duty for Exportation from New Zealand, from

1st April, 1857, to 31st December, 1889.

Department of Trade and Customs, H. S. McKELLAR,
Wellington, 20th January, 1890. Secretary and Inspector.

No. 7.
RETURN of the Quantity and Value of Gold entered for Duty for Exportation from New Zealand for the

Years ended 31st December, 1888 and 1889.

Department of Trade and Customs, JI. S. McKELLAR,
Wellington, 20th January, 1890, Secretary and Inspector.

Pboduce of the Goldfields in
DuEIHG THE

quaeteb ended 31st
Dec, 1889.

Entered fob
expobtation to the

30th Sept., 1889.

Total enteeed for
Exportation from New

Zealand to
the 31st Deo., 1889.

County or Borough. District. Quantity. Value. Quantity. Value. Quantity. Value.

County of Coromandel
„ Thames„ Ohinemuri..
„ Piako

Borough of Thames ..
- Auckland I

Oz.
1,573
1,971
1,581

207
4,094

&
6,292
7,885
6,315

748
16,363

Oz. Oz.

1,007,612
County of Hutt Wellington

9,426 37,603 1,598,180 5,959,110 5,990,71.3
188 700 188 700

County of Marlborough Marlborough 664 2,656 60,198 232,145 60,862 234,801
County of Collingwood Nelson .. 533 2,132 1,050,600 0,548,257 1,051,193 0,550,389
County of Buller

„ Inangahua..
„ Grey„ Westland ..

Borough ofBrunnerton
„ Kumara ..
„ Hokitika ..„ Ross

VWest Coast 1

1,650
5,553
0,676
6,659

28
469

13
813

6,601
22,228
26,702
26,637

112
1,878

53
3,249

87,46021,861 3,502,719
Canterbury

14,150,978 3,584,580 14,238,438

County of Taieri„ Tuapeka
„ Vincent
„ Maniototo ..
„ Waihemo ..
„ Waikouaifci

Waitaki ..„ Bruce
„ Lake
„ Wall ace
„ Southland ..

County unknown
Borough of Alexandra

24 96 24 90

[-Otago

I

69 I
6,048
5,712
2,659

438
673
951

48
4,395
2,000
1,917

33
149

278
24,037
22,684
10,700
1,758
2,692
8,804

190
17,439
7,980
7,666

132
6021

25,092 99,962 4,695,453 18,530,990 4,720,545 18,030,952

Totals

Unknown 24 9G 24 9G

57,570 229,813 11,567,452 45,422,378 11,625,028 45,052,191

Produce
01? THE

GoLDFIELDS
IN THE

District of

FBING THE Q 'ARTER ENDED— Totals for Year 1889. Totals for Year 1888.

31st March,
1889.

SOth Juno,
1889.

■30th Septem-131st Decem- ,-, , •bar, 1389. | ber, 1889. | Q"atlta>'- ! Value. Quantity.
i

Value.

Auckland
Vtarlborough..
Slelson
West Coast ..
")tago
Jnknown

Oz.
6,413
1,777

985
30,026
21,190

Oz.
3,317
2,644

350
20,830
17,196

Oz.
9,499

104
1,384

28,979
941

Oz.
9,426

664
533

21,861
25,092

I
Oz.

28,655
5,189
3,252

101,696
64,419

&
113,191
20,167
12,310

406,451
256,430

Oz.
35,223

699
3,027

100,139
62,107

24

&
139,556

2,547
11,320

400,405
247,142

96

Potals for 1889 60,391 44,337^ 40,907 57,576 203,211 808,549 :.

Petals for 1888 45^068 201,219
I

801,06652,708 49,552 53,891
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No. 8.

RETURN of the Quantity and Value of Gold entered for Duty for Exportation from New Zealand, from
1st April, 1857, to 31st March, 1890.

Department of Trade and Customs, H. S. McKELLAR,
Wellington, 18th April, 1890. Secretary and Inspector.

No. 9.
COMPARATIVE RETURN of the Quantity and Value of Gold entered for Duty for Exportation from New

Zealand for the Quarters ended 31st March, 1890, and 31st March, 1889.

Department of Trade and Customs, H. S. McKELLAR,
Wellington, 18th April, 1890. Secretary and Inspector.

183

During the
Produce of the Goldfields in Quarter ended 31st

Mabch, 1890.

Enter]
kxpoetati

31st DE'

ID FOE
)N TO THE
)., 1890.

Total entered for
Exportation from New

Zealand to
the 31st March, 1890.

County or Borough. District. Quantity. Value. Quantity.
!

Value. Quantity. Value.
t

Oz. £
County of Coromaiiclel / 1,930 j 7,623

Thames .. 3,648 ! 13,719
Ohinemuri.. |- Auckland 243 j 970
Piako .. 192 770

Borough of Thames ..) \ 3,693 14,451

9.706 37.553

Oz. Oz. £

1,617,3189,706 37,553 1,607,612 5,996,713 6,034,24C
;-- - ■ - ,,-7—

County of Hutt .. Wellington 188 706 188 706

County of Marlborough Marlborough .. 3,740 14,9533,740 14,953 60,862 234,801 64,602 249,754

County of Waimea .. ).T
, 122 453

Collingwood elson { 1,204 4,510

1.326 4.963

122
1,204
1,326

453
4,510

1,651,193 6,550,389 1,652,519 6,555,35ijl,o^u 9:,yod

County ofBuller .. N 2,837 11,333
Inangahua.. 4,830 19,320
Grey .. 6,363 25,452
Westland .. I™. .■„ . 7,273 29,092

Borough ofBrunnerton ("West Coast 1 6 I 24
Kumara .. i 458 1,832
Hokitika .. 13 52
Koss .. / 616 2,464

22.396 fin.SRQ

4,963

2,837
4,830
6,363
7,273

6
458

13
616

11,333
19,320
25,452
29,092

24
1,832

52
2,464

Canterbury ..
22,396 89,569 3,584,580 14,238,438 3,606,976 14,328,007

'J4 96 24 90

County of Taieri .. ] f 186 744
Tuapeka .. 4,679 18,833
Vincent .. 5,794 23,276
Maniototo .. 2,848 11,488
Waihemo .. 373 1,492
Waikouaiti.. 491 1,964
Waitaki .. 445 1,780
Bruce .. ' „ 22 88
Lake ..,f- OtaS° 3,760 15,140
Wallace ... 1,780 7,120
Fiord .. i 48 192
Clutha .. I 20 80
Southland .. | 1,255 5,020
Stewart Isia. 3 12

County unknown .. 1 15 43
Borough of Alexandra ! J 53 212

186
4,679
5,794
2,848

373
491
445

22
3,760
1,780

48
20

1,255
3

15
53

744
18,833
23,276
11,488
1,492
1,964
1,780

88
15,140
7,120

192
80

5,020
12
43

212

I

18,630,952 4,742,317 18,718,43621,772 87,484 4,720,545

Unknown 24 96 24 96

Totals 58,940 234,502 11,625,028 45,652,191 11,683,068 45,886,693

QUAKTEB ENDE:
185

d 31st March,
)0.

Quamteb ende:
18t

o 81st March,
19.District of

Quantity. Value. Quantity. Value.
t

oackland
larlborough ..
fclson
Vest Coast
)tago %

Oz.
9,700
3,740
1,320

22,396
21,772

£
37,533
14,953
4,963

89,569
87,484

Oz.
6,413
1,777

985
30,026
21,190

i

£
25,398
6,838
3,680

120,065
83,896; j

Totals 58,940 234,502 60,391 239,877
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No. 10.
Statement showing the Price of Gold per Ounce, Price charged per Ton for Crushing

Quartz or Cement, and Prices charged for Water per Sluice-head per Week, during the
Year ending 31st March, 1890.

No. 11.
Table showing the Number of Gold-mining Companies registered under "The Mining

Companies Limited Liability Act, 1865," and Amending Acts, the Joint-stock Companies
Act, and "The Mining Companies Act, 1886," upon 31st March, 1899.

MiningDistrict. Price of Gold
per Ounce.

Price charged per
Ton for crushing
QuartzorCement.

Price charged for
Water per Sluice-
headper Week.

fteruarks.

Auckland—North Hauraki
South Hauraki
Ohinemuri
Te Aroha

Maelboho— Pelorus and Wairau
Nelson— Wangapeka

Charleston
Inangahua
Oollingwood
Westport
Murchison
Lyell

Westland —Hokitika and Kanieri)
Waimea .. • • )
Totara and Koss
Stafford ..
Greymoutb
Kumara

£ s. d.
£2 10s. to £3 Is. 6d
£2 10s. to £3 10s.
£2 10s. to £3 10s.

2 14 0
3 15 3

£3 to £3 15s.
3 17 0

£316s. to£318s. 9d.
3 13 0

£3 12s. to £3 17s.
3 15 0
3 15 0

3s. to 14s.
5s. to 8s.
5s. to 8s.

10s. to 12s.

£3
£3

40in.
40in.

m i5s. dOin. for 9 hours.
Ss. to 10s.

£3
12s.

3 16 0 £1 10s. to £3 40in.
3 16 0
3 16 6
3 16 6
3 16 0

15s. £1 10s.
£1 10s.

£3
£2 10s.

-tOin.
40in.

Or £1 per day for
40in. sup.

Ahaura
Okarito
Jackson's Bay

Dtago— Hindon
Tuapeka..
Dunstan..
Longwood
Orepuki and Roundhill
Arrow (Wakatipu Goldfield)

and Queenstown
Mount Ida
Macrae's, Hyde
Hamilton, Serpentine
Maerewhenua
Cromwell
Waikaia
Tapanui
Wyndham
Roxburgh
Clyde and Alexandra
Black's

3 16 0
3 16 0
8 16 0
8 15 0
3 15 0

3 8 6
3 1G 6
3 15 0

8 15 0

10s.

12s. 6d. to 15s.

£1

£1

£1 4s. to Si. 10s.

£1
£1

£1

For 8 hours.

40in.
40in.

JtHn. by lin.

3 15 0
£3 10s. to £3 Ins.

3 15 0
3 15 0
3 15 0
3 15 0
3 15 0

£l'ios.
10s. For 60 hours.

15s.
15s. £2 to £4 Per 60 inches.

Und
Limi

[er "Mining Companies
ited Liability Act, 1805,"md AmendingActs.

Under Joint-stock Act. Undi
" Mining Compaii

3r
lies Act, 1872."

Mining District.

No. Nominal
Capital.

Paid-up ICapital. No. Nominal
Capital.

Paid-up
Capital. No. Nominal

Capital, Paid-up Capital.

.Auckland—
Te Aroha

&
220,000

£
177,456!

£ £
95,000

£ s. a.
31,493 8 02 <2

MAKLBOROUUil
'

| 9 10,500 1,300 10 0

Nelson—
Westport
Lyell
Owen
lnangah.ua

2 48,000 20,900
3
2

47,000
15,000

766
4,191

9
5
1

61

215,137
126,000

6,000
1,019,750

30,031 8 4
81,758 6 8

1,085 0 (I
310,681 1 6

Westland—Hokitika and Kanieri
Stafford
Ross
Kumara.. ■ ..

2 48,000 20,900 5 02,000 4,951 76 1,306,887 429,555 16 6

1
15

1

12,000
228,000

16,000

5,437
161,250

7,433

i 150,000
I "

137,620
6

10
1

36,600
90,000
7,000

9,145 0 0
20,380 0 0
2,300 0 0I ••

!

Otago—
Cromwell
Dunstan
Lawrence
Mount Ida
Orepuki and Longwood

17.. 256,000

137,000

174,120 150,000 137,620 17 133,600 31,831 0 0

9 3,500
19,388 12 0*6 52,300 31,042

5 38,225

13
2

177,000
2,750

48,288 0 0
2,250 0 0

Totals .. 189,300 34,542 20 217,975 69,926 12 0
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No.
12.

Return
showing
the
Average

Prices
of

Provisions
and

Live
Stock
for
the

Year
ending

31st
March,

1890.

24—C. 3.

g

i>
I

3'-*

■*-'la'

I

1

il

c

LlTS
SlOCK. o

Meat. o

Per
Per

lb.

qt.

o
t

o

Mining
District.

Ed

o

g,

03

I

I

is

!

I

Per head.
Per head.

1

Per lb.
Per lb.

Per.
hbd.
Per

gall.
Perlb.
Perlb.
Per
lb.

' Per
1b.

Per
lb.

Per 1001b.
Per
Im.bushel.

Per

Per

head.
head.

Perhead.

Per
:

Per
lb.

|

lb.
Per lb.

Per
lb.

Per
lb.

Per gallon.

Auckland—North
Hauraki

South
Hauraki ..Te

Arolia Marlbobougi-i—Queen
Charlo'tte
Sound
\

Pelorus Waivau
..J

Baton Sherry
and

Tadmor
Nelson—Wangapeka Collingwood

....
I

InangahuaLyell Murchison Westport Charleston Ahaura Westlakd—Stafford Waimea
..)

Hokitika
and

Kanieri
I

Boss OkaritoKurnara Greymouth Jackson's
Bay

Otago—Hindon Tuapeka Tapanui Cromwell Clyde

..
)

Alexandra'
j

Koxburgh Black's Queenstown Wyndham Arrow
(Wakatipu

Goldfield)

Mount
Ida Nenthorne Waikaia Orepuki

andLongwood
..100/94/90/

25/
|

25/-28/j 25/-30/
d. li 3-3J

1/2 1/-1/2 /6-1/6
/10 /10 /9

/8 /7-/9 /8

2/2/2/

]

15/11/ 11/6-14/
4/6 4/-5/

5-15 7 40/-150/
10/-20/10/-15/5/

3-50 5-50 2-20
10/-20/10/-15/8/-14/

20/-60/
i

20/-60/ 10/-
50/
3

d.
!

4-6
!

4
j

1J-4
d. ;4-6

j

4!2J-4
d.6 6 4

d. 6 3 3J-4
d. 3 3 3-4
d.
I

1k-2
d. 4-6 343-5

2/-3/2/-3/ 1/3-3/
6/6
I

6/-7/6 6/

24/ 25/-30/ 10/-35/

100/120
25/

8

1/

(9

/6

1/9

I2/

2/-3/
1-6

5/-20/
1-30
I

5/-15/
5/-60/
S2-.4
3-6
S3-6

3-4

2/6

6/

15/

i

I""
I

...••

••!
I

••

i

100/130/ 120/ 135/

25/24/26/32/ 25/26/25/

2 2J3 2*8 2 2

/8 1/1/9 1/3 1/1/3 1/6 1/3

,/8 1/3 1/3 1/1/2 1/3 1/

/8 /9 /9 /8 /8 /9

2/2/ 1/9 1/6-2/2/2/ 1/9-2/ 1/6
|

15/-18/15/16/ 16/18/12/ 13/-15/12/6
6/7/7/6 8/6 5/5/6 5/

3 4-7 6-105 90/6 9 60/-150/
30'/' 5/

10-15 130/-250/10-30 10-156-25 5-50 20-30 7-25
5/-9/7/-10/7/6-10/ 12/10/14/16/3/-13/
8/-10/ 6/-50/

:

60/-80/30/ 20/-25/50/30/ 15/-100/'
4 3-4 6 44 6 6 4

3 2-3 4 "462

5 5 8 6
!

5
j

8

66 6

4 4 45 4
!

2 2 23 2 2 12

4 4 5 5 4

2/6-3/2/9 3/6 2/6-3/2/6-3/2/6. 2/6-3/6 2/-3/
6/6/7/6 61-116/6-7/7/ 5/6-8/6/

16/20/18/15/20/16/15/

130/150/

15/20/

6 66

100/ 100/ no; 00/ 120/90/-110/!
24/

2

1/6

1/3

1/

1/3

14/

4/6

6

!

20/

10-40
15/

40/-120/J
1

6

6

61
6

4

2

6

3/

C/6

15/

25/ 24/639/
i

23/6 24/-36/
I

30/

li

1/6-2/1
1/6 1/1/3 1/ 1/8-1/9 1/

1/ /9 ,10
1/ 1/-1/3 1/

2/

15/-20/
4/6

5-10
i
K
1

10-20
15/-20/I

20/-60/
6-8
6

8

6
M

141I
5

2/6

6/-7/
25/

li4"2 2

1/6 1/6-2/1/

1/6 2/ 1/8 1/6-2/1/6

14/ 15/20/
'

12/-15/15/-18/
6/ 7/6/G/-6/6 5/

4-10 6 8-12 6-9 2-6

5/ 15/20/ 10/-20/1
10-2012 10-30

|

7-50
|

5-15
12/20/ 15/-18/ 12/-20/20/

40/-50/30/ 40/-100/i 15/-100/I20/-100/;
5 5 15-6 3-4
5 5 5 15-6

I •6!
6 8
!

8 16-8 j

6

68 6 66

4 6 3 3-4 4

146 2

46 5 4-6 4-6

2/2/6 3/ 2/6-3/6 2/-2/6
6/6/6/-8/6/-7/5/6-6/6
20/-30/ 19/22/ 15/-35/

'■

j

95/-150/
j

80/-160/90/ 100/-120/ 120/ 120/120/ 110/80/ 120/90/-120/90/ 140/100/

25/28/ 24/27/ 26/-30/J 30/ 26/-30/28/36/ 30/27/24/2S/-29/25/

1*1*2* 2 2 2 2 3i2 lf-2 22 1*

1/2
i

/10 1/3-1/6 1/6 1/3 1/6 1/3 /10 1/3 1/3 1/3 1/1/7

/9 1/3 1/1/3 1//10 1/1/3 1//10 /6

/9 /8 /6 /10 /8 /8 /8 /9 /6 /9 /10 /8 /9 /6

1/6 1/6 2/

|

1/9 1/9 1/9 1/9 2/2/2/2/ 1/92/2/

14/-20/12/9/ 11/ 13/ 12/ 13/ 12/12/12/25/10/13/6 14/

4/ 3/6 3/6-4/ 5/ 4/6 4/6 2/2 3/6 2/2 3/3 3/6 3/3/6

3-6 6 5-8 3-10 5O/-13O/ 4-10 50/-130 5-10 4 5-10
••

8-30 8-20 2-20 5-40 4-30 7-25 5-30 10-308 5-15
10/2/-12/3/-8/ 4/-15/

j

i

3/-12/ 3/-12/3/-10/ 3/-10/7/3/-10/
5/-50/ 10/-60/ 15/-80/90/ 15/-80/20/-100/15/20/-100/

6 6 6 5-6 .• 4 5

/

6 4

/

66 5 5 6

5 5 5i4J-6 I4 4 4 4
I

4 4 4

6 5 5-6 8 8 8
!

7 8 6 76

43 3 6 5 6 66 4 6 4 4 43
!

3 4 *
I

44 3 3 3

I

5 4 55

2 11 2-3 • 2 22 1422
4-6 3J4 H4 4-5

i

344-54 5 34

3/2/2/6 2/-3/ 2/6 2/6 2/6 2/-3/2/6 2/-3/2/9 2/6 3/6 1/8-3/
6/6 5/6-7/6/6/ 7/ 7/6/6/5/6-7/6/6/-T/6/6/6/

20/-30/ 18/From
15/

I

18/-30/ 18/18/16/-30/30/ 16/-30/16/ 16/20/-28/20/

3 3-6 4-6

15/

15 6-20 5-20
9/ 4/-10/5/-10/
I

15/-25/
i

30/-50/

2 1

20/



C—3 186

No.
13.

Table
showing
the
Average

Rate
of

Wages
per

Week
for
the

Year
ending

31st
March,

1890.

Mining
Disirici.

General Managers.
L^gal

Mining

Managers.
Managers.

Engineers.
Engine- drivers.

Stokers.
Blacksmiths.!

Carpenters.
Miners.

Labourers.
Bnys.

i

Chinese.
■Agricultural
i

Labourers.
Domestic Servants.

£

s.
d.

£1
to
£2

j

10
0

_
••

£
s.
d.

£
s.
d.

O

O

A

Auckland—£s.
A.

North
Hauraki

.... £5
to
£10

South
Hauraki

....£4
to
£6

£

s.
d.

£4
to
£8

£4
to
£6

£..d.

£3
to
£5

£3
to
£3
12

£

S.
d,

£2
8/
to
£3

3

0

0

£
s.
d.

2

8

0

2

8

0

£
s.
d.

£
s.
d.

£

s.
d.

£210/
to
£3
£2
8/
to
£3

2

8

0

3

0

0

2
14
0

f
2
2/
to
£2
8/"

£

s.
d.

2

2

0

1
16
0

£

s.
d.

10/
to
30/

£
s.
d.

2

2

0

£1
5/
to
£110/

2

2

0

10/
to
15/

7/
to
12/

••
:£15/to£llC

I

!

II

Mablbobough—Wairau
...
j

Pelorus
'

..J

Nelson—Collingwood
....

4
10
0

Inangahua
.... 700 Charleston WestportLyell Ahaura Murchison Westland—Waimea

and
Stafford

Hokitika
and

Kanieri..£4
to
£6

RossKumara
.... 410

0

Gre_mouth Okarito
and
Jackson's

Bay
5

0

0

10
0

1

0

0

£1
to
£3

1
"o
0

10/
to
£2
10/

!

|

3
15
0

4
10
0

£510'
to
£6

4
10
0

5

0

0

6

0

0;

i

4

0

0

i

£5
to
£6

3

6

0

3
10
0

4
10
0

;

5

0

0

!

6

0

0

2
14
0

2
14
0

3
10
0

3

0

0

2

8

0

2

8

0

3

0

0

2
14
0

i

3

0

0'

3
12
0

2
14
0

2
14
0

2
14
0
£2
2/
to
£2
8/

400
400

300

300
300
300

3

00
3

00

300

4
15
0

:

4

4

0

3

3

0

3
12
0

3
12
0

3

0

0

3

0

0

3
12
0

3

0

0

2

2

0

2

2

0

3

0

0

3

0

0

3

0

0

3

0

0

£1
5/
to
£3

2

8

0

0
10
0

2

0

0

10
0

5/
to
20

2
10
0

15/
to
20/

1

5

0

1

5

0

£1
to
£1
10

10
0

10
0

15/
to
20/

1

5

0

£15/
to
£110/

1

5

0

£1
to
£1
10

10
0

15/
to
20/

1

5

(J

8/
to
12/

8/
to
15/

20/ 10/
5/
to
15/

15/
8/
to
£1

8/
to
12/

3

0

0!

0
15
0

1
15
0
!

!£15/to£ll( 150

3
10
0

10
0 110200 10

0

4

0

0

3
10
0

£4
to
£5

5

0

0

4
10
0

£1
to
£6

4

0

0

5

0

0

5

0

0

£4
to
£5

4

0

0

!

4

0

0;

4

0

0

£3
to
£310/

3

00'
|

|

3

0

0

50/
to
70/. 2

10
0

3
10
0
1

3
10
I)

3

0

0

4

0

0

4

0

0

3

0

0

40
0

40
0

300

400
400
3

00

£3
to
£310/
10.'
to
14/

3

0

0

3
10
03'10
0
;

£2
10
to
£3

2

80
3

00!
280

2

5

0

£2
8/
to
£3

2

2

0

3

0

0

3

0

0

2

8

0

3
10
0
'

3
12
0

£2
8/
to
£3

3

0

0

3

0

0

3

0

0

3

0

0

£2
2/
to
£3

2
10
0

2

0

0

1
10
0

2

0

0

1

5

0

10/
to
15/

15/
to
20/

2
10
0

1
10
0

2

0

0

15
0

£1
to
£1
10/

2
10
C

1
10
C

£1
10'
to ,£!£1

10/
to
£'.

i.r2
10
0

1
10
0

|

£110''to
£2

£1
10/
to
£2

15
0

1

5

C

20/
10/
to
£1

15/
10/
to
£1

7/
to
15/

15/

Otago—Hindon

,....400 Tuapeka
i

....
£3
to
£4

Tapanui Cromwell.... 500 Clyde..

..1
4

0

0

Alexandra..Jlioxburgh.. ..500Black's
....500 Waikaia

....210
0

Orepuki
and

Longwood
Arrow......500 Queenstown

..,..600 Mount
Ida Nenthorne Wyndham

.....300£1
5/to
£210/ 10

0

0
10
6 11010

0

3

0

0

£3
to
£5

5
'6
0

j

4

0

0

4
10
0

4

0

0

2
10
0

3

0

0

5

0

0

5

0

0

£310/
to
£4

4

0

0

6

0

0

£3
to
£310/

3
10
0

j

3
10
0

3

0

0

3
10
0

3
10
0

3

0

0

2
10
0

3

0

0

3

0

0

2

8

0

3

0

0

2
10
0

2
10
0

3

0

0

3

0

0

£115/
to
£2

£2
lO/'to
£3

2
10
0

2

0

0

2

2

0

3
10
0

3
10
0

,2
14
0

3
10
0

3
10
0

2
14
0

3
10
0
,

3
10
0

2
14
0

2

5

0

2.10020
0

2

2

0

300
400
3

00

4004
10
0

3

00

3

0

0

£3to£312/'£28/to£214/
3
12
0

3
12
0

3
12
0

2
10
0

2
15
0

2
14
0

2

0

0

£116/
to
£2
2/

2

2 0'
£2
8/to
£2
14/

2

2

0
\

2

2

0

2

2

0

2

0

0

1
16
0

2

8

0

2

8

0

2

2

0

3

0

0

2

5

0

10
0

0
10
0

10/
to
15/

10/
to
£1

0
10
0

0
10
0

10/
to
£1

0
12
0

0
15
0

10/
to
£1

10/
to
15/

0
15
0

0
15
0

10/6
to
15/

£1
to
£1
10/15-'to£1

£1
5/
to
£2

1
10
0

1
10
0

1
10
0

1

5

0

1
10
0

1
10
0

£1
to
£1
10/

2

8

0

£40
to

£50*
15/
to
£1 10

0

£1
to
£1
5/

£40
to
£50

15/
to
£1

1

0

C

£1
to
£1
5,

!

£1
to
£1
5.

£1
to
£1
5/

£1
to
£1
10

£1
to
£1
5

1

0

t

15/
to
£1
i

o
(

£1
to
£1
5

1

0

(

1

r,

t

£1
to
£1
10/

£1
to
£1
5/

10
0

15/
to
£1 10

0

£1
to
£1
5/

10
0

10
0

1

10
0

£30
to

£35*
12/6

8/
to
10'

10/
to
£1

7/
to
15
;

10,
to
15'

8/
to
15/

10/
to
12/

' 10/
10/
to
15/

12/
to
15/

10/
to
15/

12/
7
6
to
10/

£10
p.
ann. 10

0

10
0

3
10
0

4

0

0

3

0

0

2
10
0

1
10
0

1
10
0

!- 2

0

0

3
12
0

3

0

0

"

1

0

(

•■

■•

I

I

I

*
Pei

annum.
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No. 14.

Number of Machines employed in Alluvial and Quartz-mining, and the Value thereof, for the Year
ending 31st March, 1890.

SUMMARY.

187

Mi iclli: iery emplo;■ed in Allu 1 [alltinijLg. Ma.jhin<sryempiloyiid In Quatrtz-imillling.m

MiningDistrict.

Steam-
engines

employed
winding,
pumping,

s1
d

3
uo«
ft

d

S M
a o

o

CO

o

o

o
W

g

■si11• uSo

3 =.1 a
o

p .
!|
ftgS-S
XJl

ElI

5hOpq

Steam-
engines

employed
winding,
crushing,

&c.

re

.2
f
no

g a
V2

QQ

03

Pn
o
to
ft

Approxi-
mate

Value ©t'
all

Mining
Plant

included
in this

Beturn.Aggre-
No. gate

a
P

ftI
<D
tD
CD

R

O
Aggre-

.No. gate
h.p.

w
a
2 H

CDQ

0Q

f

A.UCKLAND —
North Hauraki ..
South Hauraki ..
Te Aroha

7
30

190
I 803

220

6
21

2

55
443

GO

3
19
10

18 47 343
40

£
20,000
07,500
52,000

Totals 37' 1,213 29; 558 32 18 47 383 139,500

Mablbobough—
Wairau .. 1
Pelorus .. j

!!

2>! 1G 80 1I .. 13 900••
_j

Nrlson—
Sherry andTadmoi'
Baton ..
Wangapeka
Collingwood
Inangahua
Charleston
Lyell
Jlurchison
Wostport• Ahaura

"
••

105

80
30
SO
61

1,460

2

4

! 21;

"70:
30
22

i 85
500:

;!i 2

50 26

2
18

"25
363

1
3

19

4

315

1|
11

16 G4

250
3,800

139,730
3,000

]G,000
10,500
12,000
9,500

• •
i ••ii ..

1
1

I *6 63
20
25

1 15
r- 6

4 I ■■

Totals 1 15 1,816 16
1

659
|

is 2 50 20 388jJ34 427 23 o 641 194,78026

Westland—Stafford
Ross
Hokitika and Ka-

nieri

i. 1
i
t
i
I

3J 3,000
60

280

400
40

135

6
Q

15

651 1 "l5 13,000
16,000
5,0001 39

t

10

Greymouth
Kumara
Okarito

7 93 2,700
160
70

900
95

1

50 2 30 10 15,500
3,000
7,5002 "45 20

O 12 *2 20 2

Totals 10
_i_

144
i

8 62 6,270 11 1,571 65 5 iO 12 1 65 8 15 o GO,000

I
I

Otago—
Tapanui ..
Hiridon
Tuapeka
Cromwell
Black's
Clyde,Alexandra
Roxburgh
Orepukiand Long-

wood
Waikaia(Switzer's)
Arrow
Queenstown
Naseby ..
Kyeburn and

Clarke's
Hamilton's and j

Sowburn
Hyde and Puller-

ton's
Macrae's, Strath-

Taieri, and Shag
Valley

Maerewhen.ua ..
Serpentine
St. Bathan's, Ida

Valley, and I
other localities

Nenthorne

1

" " i

"i!
2

12

"30
5

1
2

2
1
1

20
20

500
300
GOO
300
550
550

506
300
400
200
70

15
ft

K

3
1

6

1

2"!
140

5,970
3,000
3,000

160

54
00
50
85
20

30
2
7
3
7

6

"l2
2
8

i

1

1

l

75

1
1

2

Q

"go
24

■ *

4

4
2
6
2
Q

1

47!
■•

20
10
30
14
18

2

"37
100

O

1
4

i
l

3

1

20
8,000

10,000
30,000
45,000
15,600
36,150

2,500

4,000
14,500
30,000
1,750

500

70 25 450

15
I
10 •• 200

50 15 ■ ■ 150

Go
20
60

30
5

40
1
1

5
10

1
090
600

2,500

70 20 1 2 11,0005 1''
Totals 4 47 1 4 4 4,596 35 12,077 54

I
1

14 4 75 11
!

166fe 266 14 3 1 213,010

Vuckland ..
\Iarlborough
kelson
.Vestland ..
)tago

J
"% "l6 '.'.
1 15 ..

10 144| ..
4 47; 1

17 2221 lj

.... 80
T .. 1,816
8 62 6,270
4j 4 4,596

i 19 6012,762

I
i '.'. \ i3\ T. '..

16 659, 12 2: 50
11 1,571 65 5 73
3512,677' 54 14 ..____i I I
0314,907144 21123
I i 1

'.'. 26

'I 75

4101
I

[ I i i \ '■.. 37 1,218 29: 558 82. .. 18 47 383

' -• ! •■ ••! •• •• ••. .. 20 388 34: 427 23 2 3 .. 64
12 1 65 3 15 2 .... Ill 166 31 266 14| 3 1 .. ..
12 69 1,832 97 1,266 71 5J 22 47447I I

139,500
900

194,780
60,000

213,610

Totals 008,790
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No. 15.
Table showing approximately the Number, Description, and Value of the Water-races,

Tail-races, Dams, Reservoirs, and Ground-sluices in Operation during the Year ending
31st March, 1890.

SUMMARY.

188

Wai:er-races. Tail-races. .Dams. i Kes< avoirs. Groutid-skiiees.

MiningDistrict.
Approxi-

mate
Total
Cost.No.

Len[it]i
it!

Miles.

No. of
Sluice-
heads.

Approxi-
mate
Cost.

No.
Approxi-

mate
Cosi.

No.
Approxi-

mate
Cost.

Ho.
Approxi-

mate
Cost.

No.
Approxi-

mate
Cost.

Auckland—
Hauraki North ..
Hauraki South ..
Te Aroha

9
21
6

8J
23

5S
22

125
21

£
1,450

80,000
8,200

1

£

10
1
5

£
50

450 1

£

600

M £
1,500

81,060
8,200

Totals 500 136 32£ 168 89,650 10 600 90,760

tfAELBOKOUGH—
Pelorus .. BOO ;74 70 134 14,000 55 2,500 21 15 350 17,350

Kelson—Wangapeka
Collingwood
Inangahua
Charleston
Westport
Lyell
Murchison
Ahaura

37
81

180
200
145
35
95

560

75J|
75

141 '100 !
226 !

25Jj
96ij582j!

193
200

1,439
200

1,078
156
387

1,909

58,537
8,000

40,198
20,000
16,500
5,694
7,720

98,342

161
40!

368
220
86
10
31!

593'

160
500

23,333
8,500
8,600

353
1,048

66,7601

8
50

430
450
155
22
33

557

1,500
15,254
11,000
5,200
1,246
1,024

16,907

1 3,000 80 3,000

58,697
10,000
78,785
45,500
30,300
7,293
9,792

182,009

Totals
I

1 i1,333l,322|i:5,562 254,991 1,364
I

109,254!1,705 52,131 3,000 80 3,000 422,370

ffESTLAND—
Hokitika & Kanieri
Boss
Kumara
Greymouth
Jackson's Bay
Okarito
Stafford..

>I |

259
120
196
980

6
40

750

141
90

110
800

6*
40i

400

200
200
400

1,191
16

249
1,000

16,000
20,000
25,000
49,000

800
2,261

20,000

203,
150
187
684:

2
21

600i

1.500
1,200

15,500
8,500

300 i
120

12,000

154
50
60

670

1,300
1,000
4,500
7,200

20
11

1,300
7,000

43
50
50
40

420
600
800
900

19,280
24,100
52,800
65,600

1,100
2,621

45,500

I
12

600
240

9,000 50 2,500 000 2,000

Totals 2,351 1,588 3,316 133,061 1,847 39,180 1,546 23,240
i

81 10,800 783 4,720 211,001

)tago—
Hindon ..
Tuapeka
Taparmi
Clyde & Alexandra
Black's
Arrow
Roxburgh
Cromwell
Waikaia
Orepuki and Long-

wood
Wyndham
Queenstown
Naseby
Kyeburn & Clarke's
Hamilton's and

Sowbum
Hyde & Fullerton's
Macrae's, Strath-

Taieri, and Shag
Valley

Nenthorne
Serpentine
Maerewhenua
St. Bathan's and

Ida Valley
Totals '

36
248

4
126
109
100
117
253
143
240

15
120
65
85
31

44
706
21

473 j
486 i
200
284
789
358i
270 |

200
290
300
106

71
1,290

6
453
463
250
730
926
531
545

60
600
208
315

80

4,222
14,120

600
33,110
43,704
15,000
28,400
78,900
15,285
16,000

2,000
65,000
46,000
10,300
5,500

15
339:

1
85|
901

200|
90'

278
280
115

9
150

657
5,090

20
11,500
1,750
5,000
9,070
7,460
3,335
5,500

650
5,000

34
242

1
55
63
30
55
92

154
120

14
40

950 I
4,840

20
3,500
9,500
1,500
3,650
1,636
3,659
1,500

1,016 j
1,700

*30
1

11

*
800

550

50

t"
20

38
130

V

200

200

275
2,400

0,029
24,050

040
48,110
54,954
21,700
41,920
87,990
12,554
25,400

3,666
72,259
46,000
10,300
5,500

18
30

90
48

64
55

10,150
4,100

I 10,150
4,100•■ |

1
36
21
96

1J
88

175
320

93
49

350

50
5,000

15,500
32,400

21 986 20 1,875

50
5,000

18,301
32,400• •

1,8945,259 7,139 445,341 1,668 56,018 926 [35,340 42 1,350 238 3,075 541,130

Auckland ..
Marlborough
Nelson
Westland ..
Otago

36
74

1,333
2,351
1,894

32i
70

1,8__J
1,588
5,259

168
134

5,562
3,316
7,139

89,050
14,000

254,991
133,061
445,341

1 10
55 2,500

1,364 109,254
1,847 39,180
1,668 56,018

6
21

1,705
1,546

926

500 1 000 i .. .. 90,760
500 15 350 .. .. 17,850

52,131 1 3,000 80 3,000 422,376
23,240 81 10,800 783 4,720 211,001
35,346 42 1,350 238 3,075 541,130

500 1 000 I ..
500 15 350

52,131 1 3,000 80
23,240 81 10,800 783
35,340 42 1,350 238

Totals 5,088 8,271_ 16,31.9 |937,043 4,935 206,962 J4.204 111,717 140 16,100 1,101|l0,795 1,282,617i !
* Included in dams. f Included in tail-races.
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No. 16.
Return showing the Revenue and Expenditure on account of Constructed Water-races

maintained by the Government, from 1st April to 30th September, 1889, and from
1st October, 1889, to 31st March, 1890.

No. 17.
Return of Cases in the Wardens' Courts, and Costs awarded, for the Year ending

31st March, 1890.

H. J. H. Eliott,
Mines Department, Ist June, 1890. Under-Secretaryof Mines,

1st Aprilto 30th Septeml ler, 1S89. 1st Octobe;•, 1889,to 31st larch, 1880.

Name of Kace.
IRevenue. Eevi Balance due

on Water
Account.

mue.

Expenditure. Expenditure.
Water sold. Actual

Eeceipts. Water sold. Actual
Iteceipts.

Nelson Creek
Waimea-Kumara
Kumar.i Sluage-chan'l
Argyle, Charleston ..
Mikonui

£ s. a.
267 11 8

2,790 14 8
340 13 10
177 19 5
25 0 0

£ s. d.
267 11 8

3,126 14 4
174 11 5
177 19 5

£ s. a.
450 19 0
959 2 10

1,716 6 11
221 11 1

£ s. a.
262 6 8

3,492 2 5
346 8 10
148 11 5
25 0 0

£ s. a.
262 6 8

1,913 4 6

£ s. a.
466 11 4

1,260 18 0
1,497 9 0

201 17 0

£ s. d.
141 10 8

148'il 5

Totals 3,601 19 7 3,746 16 10 3,426 15 4 141 10 83,347 19 10 4,274 9 4 2,324 2 7

MiningDistrict.

I
Number of

Mining
Disputes

adjudicated
on.

Aggregate Ami

Claimed.

Hint of Value.

Amount of
Costs

awarded.
l

sags§■§!,?
13

Recovered.

Auckland—
North Hauraki
South Hauraki ..
Te Aroha

Marlbokouqii
Kelson—

Collingwood
Inangahua
Lyell ..
Westport
Charleston
Ahaura
Murohison

WBSMiAND—
Kumara
Greyraouth
Hokitika and Kanieri
Waimea
Stafford
Jackson's Bay
Ross

Dtago—
Tapanni
Hmdon ..
Tuapeka
Cromwell
Roxburgh
Black's
Clyde and Alexandra
Waikaia
Orepuki and Longwood ..
Arrow (Wakatipu Goldfield)
Queenstown
Mount Ida
Maerewhonua
Wyndham

"l
I

25
125

4
24

2
18
3
8
G

18
1

16
15
13
26

"7

"9
9

10
15
14
11
31

19

"2

25
125

4
24

2
18
3
8
G

18
1

16
15
13
26

£ s. a.
941 16 1

S3 17 6
141 2 6

197 4 0
322 10 0

40 10 0
10 0 0
50 0 0

133 17 1

65 0 0
172 9 2
40 0 0
91 0 0

£ s. d.

471 15 1
53 17 6
38 0 0

193 9 0
302 10 0

32 10 0

25 0 0
127 10 0

80 11 2
8 8 0

£ s. a.
18 18 0

123 G 0
3 14 0

42 12 0

4 0 0
11 4 6
4 16 0

11 14 0
1 16 0

41 4 0

19 7 0
95 11 0
18 10 0
8 14 0

22

"7 ii" o o 7 18 0 2

9
9

10
15
14
11
31

25 0 0no o o
57 0 0

2 0 0
10 0

12 5 0
6 17 0

11 2 0
8 15 0
9 19 6

35 14 0
30 7 4

1

26 10 0
205 10 0

G3 13 4

0 10 0

13 0 0 G

19 549~11 8 150' 7 8 36 14 0 9

"2 s"o 0

Totals 426 40426 3,307 11 4 1,500 3 5 569 18 4
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No. 18.

Return of the Number of Mining Leases or Licenses and Agricultural Leases in Force
on the 31st March, 1890, the Extent of Ground leased or held under License, and
Rental per Annum.

190

MiningLeases.MiningLeases. AgriculturalLeases.

Mining District. No. Gross Acreage, j p<B£*£m MiningDistrict.
I

No. Gross Acreage.! pe?| n̂
a
um.

Auckland—
Hauraki North
Hauraki South
Te Aroha

A. K. P. £ s. d. Auckland—
Hauraki,Ohinemuri

A. B. P.
3,510 1 2

£ s. d.
263 5 068

27 749"o 34 I 377 1 9

Maklboeough—
Wairau and Pelorus 1,711 1 23 476 2 9

Nelson—
Collingwood
Inangahua
Charleston
Ahaura
Westport..
Lyell
Murchison
Owen's

37

14
62
10
14
10
6
1

175 0 38
885 3 26

63 0 0
602 0 0
749 1 29

70 2 1
15 2 6

124 15 0I 925 0 0
72 0 0

312 10 0
77 6 6
79 0 0
16 0 0

Nelson—
Collingwood
Inangahua
Charleston
Westport
Lyell ..
Murchison
Ahaura
Hokitika & Kanieri

3
6
8
4
8
3
2

114 1 0
01 0 19
84 0 4
75 1 24

666 3 31
234 1 10
90 0 0

11 12 0
5 10 0

82 0 0
7 12 0

67 19 0
23 12 0
4 10 0

Westland—
Jackson's Bay
Okarito
Hokitikaand Kanieri
Kumara
Stafford and Golds-

borough
Greymouth
Ross

21
2

19
18

1,190 0 0
25 0 0

616 0 0
693 0 0

297 10 0
15 0 0

240 10 0
239 0 0 Westland—

' Greymouth
Kumara
Ross

38 12 6
19 17 6

1 10 0
30
48

1,203 1 30
2,000 0 0

28S 5 0
650 0 0

9
3
1

383 1 29
158 2 13

12 0 0

Otago—
Waikaia
Cromwell
Hindon
Tuapeka
Black's
Clyde, Alexandra,

and Roxburgh
Naseby,St.Bathans,

and Nenthorne
Arrow (Wakatipu

Goldfield)
Queenstown
Maerewhenua
Tapanui

15

14
51
14
35

433 0 39

323 0 0
1,796 2 9

414 2 1
1,220 3 33

218 0 0

173 0 0
873 17 6
213 10 0
435 15 0

Otago—
Cromwell
Black's
Clyde, Alexandra,

and Roxburgh
Mount Ida District
Arrow (Wakatipu

Goldfield)
Queenstown
Naseby

20

9

2,681 0 11
94 1 18

1,871 2 19

333 4 6
12 2 6

233 17 6136 3,021 0 15 1,581 0 0

14 798 ".3 35 100' 5 0

13 241 "2 16 29 12 0 21
16

337 3 39
2,110 0 23

43 10 0
260 8 6

Totals Totals 13,290 1 37597 18,206 2 20 7,714 15 6 ! 198 j 1,509 8 0
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APPENDIX 11.

COAL-MINES OP NEW ZEALAND.

NORTH ISLAND.

Mr. H, A. Goedon, F.G.S., Inspector of Mines, to the Undee-Sbceetaby of Mines.
Sic,— Mines Department, Wellington, 31st March, 1890.

I have the honour, in compliance with section 59 of " The Coal-mines Act, 1886," to
forward my annual report, for the informationof the Hon. the Minister of Mines, on the coal-mines
in the North Island—namely, Kawakawa, Kanio, Whauwhau, Waikato, Taupiri Extended, Taupiri
Eeserve, and Miranda.

Kawakawa Distbict.
Kawakawa, Mine,.—The whole of the workings in this mine are confined to taking out the

pillars. The boundary of the whole of the workable coal has been reached, and nothing but
a portion of the pillars now remains to be taken out. The company have been making some
arrangements with the Natives to work a block of land near Waiomio, but there is still some
matter in dispute which is not settled. The whole of the coal in the pillars is being won, and the
roof kept up by crib-work. Every care is taken to timber the ground securely, and the ventilation,
although a little sluggish in some of the faces, is in the main very good.

Owing to heavy rains, and thebroken character of the strata between the surface and the coal,
the mine wasflooded out from the Ist August to the 24th September. The pumps, which are two
12in. lifts and an Bin. Tangye, were not able to contend with the large influx of water.

On the 13th of July a young man, James Bouse, got his leg broken throughriding on the top of
a water-skip, which is used in wet weather to haul water up the main incline, so as to assist the
pumps to keep it down. Strict orders were issued by the managerthat no one was to ride on these
skips ; but these orderswere disobeyed, and the man got thrown off theskip and broke his leg. On
the 25th August another youth, Sidney Hansen, met with a slight accident through a similar cause,
and was dismissed from the works. The water was heavy at the time of my visit in October last,
and kept two 12m. pumps, with 6ft. stroke, working ten strokes per minute, and also the Bin.
Tangye, constantly going to keep it down.

The most of the pillars in the lower workings are taken out, and in about twelve months the
mine will be worked out. A daily-record book is kept, and theprovisions of the Act fairlycomplied
with. There were seventy-three men employed below ground, and seventeen menon the surface,
and the output of coal for last year was 27,000 tons.

Whangaeei District.
2. Kamo Mine.—The ventilation in this mine is very defective, but the company are engaged

in the construction of a new air-shaft, which was down to the depth of 170ft. on my last visit of
inspection. The shaft is 9ft. by 6ft. in the clear, and close-timbered. On sinking this shaft a small
seam of asbestos was found ; but the asbestos is not of good quality—it would be very suitable for
a covering for steam-pipes and steam-boilers. The shaft will have to go down to a depth of
about 220ft. before it cuts the coal.

The coal in the upperworkings is very soft and friable, and requires no explosive to be used in
bringing it down; but the coal from the bottom workings is much harder, and also freer from
sulphur. It should make fair steaming-coal if firebars were made specially for its consumption.
There is plenty of room for improvement in the underground workings to reduce the cost of landing
the coal on the surface. At present the main roads are tortuous, and each man brings the skip
from his face to the shaft. Everything is done by manual labour and in a roundabout form. On
both the upper and lower seams the workings are to the rise, and the dip or inclination theseams
are lying at is veryfavourable for a good system of underground haulage.

A daily-record book iskept, and the plan of the workings kept posted up. There were thirty-
three men below ground and seven men on the surface, exclusive of six men thatwere employed in
sinking the new air-shaft; and the output of coal from the mine for theyear was 12,014 tons.

3. Whauiuhau Mine.—This mine is about worked out. There are only a few small blocks of
coal that can be got at. There had been ten men employed previous to my visit,but they were to
be reduced to six. The ventilation was very defective at the place where the workings were
carriedon, but one of the bords was expectedto break through into an old level in the course of the
next day, which wouldgive plenty of air. The coal here is only about 2ft. thick. Indeed, it may be
said that all the coal thatcan be wonremuneratively is taken out. No daily-record book waskept,
nor was there any plan of the workings; but in other respects the provisions of the Act were fairly
complied with.

Mr. J. Love, the forrner-i manager and part proprietor, met with an accident on the 27th of
January, 1889, by getting his arm jammed in the winding-barrel of the drum, and it had to be
amputated. His arm seemed to be getting on_ well, but he was supposed to have been injured
internally, and diedsix weeksafter the accident. There is no blame due to anyone. He acted in
a careless manner when he met with the accident. It seems that the winding-barrel that hauled
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the coal from the clip was not set at right-angles to the line of haulage, aurl Mr. Love was using a
hammer-handle to keep the rope in itsplace on the barrel, and the rope caught his arm in such a
manner that it brought up the engine and stopped the winding, and, as there was no one alongside,
he was held for a considerable time in this position before it was known that anything was the
matter.

The output of coal from this mine during last year was 3,300 tons.
Waikato District.

4. Waikato Mine.—There Was no work being carried on in this mine at the time of my visit.
It seems that the men only workas orders are received for coal, which has to be freshly hewn -when
wanted, as it will not stand exposure to the atmosphere without crumbling to pieces. The plan of
the underground workings was made up to date, and showed some of the pillars to be only Bft.
thick. On remonstrating with the manager, Mr. John H. Garrett, about leaving thepillars so
small, he stated that the bords were started on different lines than those he gave. There were
only twopillars of this thickness ; therest of the pillars were of a good width. There is fairlygood
ventilation in the mine, although there is not yet a defined connection, so that the whole of the air
passes intoa return air-way and is carried to the upcast shaft. The workings were only commenced
about eighteen months ago, so that they arenot extensive yet, and are all confined to bords and main
headings. The average number of men employed when at work is twenty men below ground and
eight men on the surface. The manager's record-book was only written up once a week,but the
dejjutykept a daily-record book at the mine. The output of coal for the last year was 8,733 tons
and 145 tons of slack.

5. Taupiri Extended Mine.—The whole of the workings in this minesince mypreviousvisit have
been confined to taking out pillars. Some of the workings were not carried on with safety, and I
had to give written notice to the manager that the men must be withdrawnfrom one portion of the
mine, as they were working in a very dangerous place. On my next visit I learned that the men
had only left this place a few hours before the ground came in from the surface. On my second
visit I had to complain of a similar place, which the managerpromised to have securedwith timber
at once. This company has since given up the old workings.

A new shaft has beeu sunk to a depth of 180ft. on the property lately purchased by the com-
pany. The upper portion of the shaft, w!hich was sunk through quicksand, is lined with cast-iron
cylinders 10ft. in diameter; but in sinking these cylinders through the sand they went about
9in. out of plumb, and some of the segments got cracked in forcing clown, so that rings had to be
put on the inside, whichhave reduced the internal diameter to 9ft. 6in. Below the cast-iron cylinder
the shaft is lined with bricks—l4in. lining. On my last visit the buntings were being put in their
places. They are spaced 7ft. apart, and let into the brickwork lft. at each end, the buntings
being 12in. by 6in. next the pump compartment, and 9in. by 6in. on the other side. In the place
where the iron cylinder is out of plumb, the buntings are placed 4ft. apart; and in the cast-iron
cylinder the ends are supported by a wrought-iron bracket bolted to the cylinder in addition to the
ends resting on the flange-joints. The guides are to be of 4in. by 3in., and there are to be two cages,
fitted with safety-catches and hooks.

The winding-engine has two cylinders 18in. in diameter, with 4ft. stroke, with cast bed-plate
set on the top of a wooden sole-piece, and bolted to a brickwork-set-in-cement foundation. The
winding-drum is 9ft. in diameter, a flexible round steel-wire rope being used for winding. The
steam is to be supplied by two Cornish boilers with two flues in each, and fitted up with Galway
tubes. The winding-plant is capable of lifting far more coal than the extent of the workings can
ever supply. The water is lifted by a vertical Tangyepump, 18in. cylinder and lOin. ram, having
2ft. stroke.

The chamber at the bottom of the shaft is 18ft. high and 16ft. wide, lined withbrick, and has
an arched roof. The main heading has been carried forward for some distance, and all provision
made to commence work as soon as the winding-gearis completed. There have been thirty-fivemen
employed underground on the old mine, and ten men on the surface, and nine men employed in
sinking the new shaft; five bricklayers, three engineers, and fifteen men on surface at the newpit.
The output of coal for last year was 24,000 tons. W. Collins, who was formerly manager,resigned
this position, and W. Tately has been appointed in his stead. Plans of the mine were posted up
to date, and a daily-record book kept. The provisions of the Act have been fairly complied with:

6. Taujnri Reserve Mine.—These workings were, at my first visit to this mine, in October last,
confined to the University Eeserve ; but in November last a heading was commenced into the
dip outside the University Reserve and under Lake Kimihia. This mine is well laid out, the
ventilation is good, and the mine carefully worked. The workings under the lake will have to be
carefully looked after, as there is not a great depth of cover on the coal and a certain thickness of
coal has to be left on theroof, as thecovering above the coal will not stand when the whole of the
coal is taken out. It is only intended to take narrow, bords and leave all the pillars intact, so
that, if the mine is carefully worked on thisprinciple, there will be no danger in getting out a cer-
tain portion of the coal under the lake.

The locomotive-engine driver, William Gilley, met with an accident on the Bth of October last,
which proved fatal. The water in the lake wasvery high andwas washing against the sleepers of the
railway on which the coals are conveyed from the mine to the Government line. The company's
locomotive was bringing out from the mine six railway-wagons full of coal. On going down an
incline near the side of the lake the driver shut off the steam and- put on the brake of the loco-
motive, and told the stoker to "jump down and run forward to a certain low place on the line to see
if it was safe to cross. The driver also jumpedoff the engine and went to put down the brake on
one of the coal-wagons, in order to stop the traiif. On jumping on the brake- his foot slipped, and
i.he train passed over his ankle. This happened about -11 o'clock in the forenoon. He was
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taken to Hamilton Hospital the same day and had his leg amputated, but he died directly
afterwards.

The average number of menat work has been twenty underground and six on the surface. Plans
of the workings are kept posted up, and a daily-record book kept, and the provisions of the Act
fully complied with. The output of coal for the year was 16,640 tons.

7. Miranda Mine.—The workings in this mine were not well laid out at the commence-
ment, and plans of the workings show that careful surveys have not been made before commencing
to cut up thepillars. The coal is 40ft. in thickness in some portions of the mine, and a commence-
ment is now being made to carry bords at a higher level on the pillars that have been left in the
first instance, and the result is that it is only by mere chance that the bords are not taken on top
of the ones driven below. This was the case in one instance, where men were driving an upper
bord on the top of the lower one, and, there being only about a foot of coal between the bottom
of the one bord and the top of the other, it gave way and might have been the cause of an accident,
as the lower bords arecarrried for about 16ft. high. The place was afterwards secured with timber
at my request, and the workings in the bord referred to stopped. The roof-covering is remarkably
good, so that with ordinary care a fair proportion of the coal can be won. The ventilation is very
good, and the provisions of the Act have been fairly complied with. The average number of men
employed is five below ground and five on the surface, and the output for the yearhas been 3,423
tons.

The company has heretofore been keeping the water down by baling by means of a tank;
but they have.now erected a Tangye pump, and are erecting an additional steam-boiler to supply
steam to work the Tangye. I have, &c,

Heney A. Gokdoh,
Inspector of Mines.

SOUTH ISLAND.
Mr. G. J. Binns, F.G.S., Inspector of Mines, to the Undek-Secketaby of Mines, Wellington.
Sir,— Office of the Inspector of Mines, Dmiedin, 24th March, 1890.

I have the hoilour, in compliance with section 59 of " The Coal-mines Act, 1886," to make
the followingreport for the information of the Hon. the Minister of Mines.

As a supplementary report was sent in on the 7th June, 1889, and the present report deals only
with the period terminating on the 31st December last, there is only about seven months' work to
be considered. During this period my ordinary official duties have occupied, with the exceptionof
three days' sick leave and some of the usual holidays, the whole of my time. In July and August
threeweeks was devoted to attendance in Wellington before a parliamentary Committee.

The following remarks comprise all that appears to be worthy of notice regarding the various
mines, 126 of which have been visited during the year. As some have not been inspected since the
date of my last report, there will be no reference made to them.

8. Wallsend Colliery, Collingwood (4th November, 1889).—At this date only three stalls were
being worked, and the seam, including bands of dirt, averaged about 2ft. sin. As the mine is very
wet the working-places are exceedingly uncomfortable. Natural ventilation has not yet been
superseded by more efficient means, nor was the Act in other respects so carefully observed as
might have been anticipated. Dynamite was taken into the mine in 51b. packages, instead of in a
propercase. A copy of the Coal-mines Bill, 1886, was made to do duty for the Act.

9. MoMhinui Goal-mine, Hokihinui (28th October, 1889).—The development of this under-
taking seems to be lamentably slow. At the end of October a party of contractors were engaged
in taking the waterout of an excellently-timbered drive, which has followed the Hut Seam for
100 yards on the full dip. Only a commonDavy lamp was on the premises. The thick seam had
been worked opencast to a considerable extent, and in addition a large drive has been commenced
for the purpose of allowing the locomotive to pass through the spur. The company has purchased
a steamercarrying 400 tons on 9ft. draught, but the coal-mines can never hope to be thoroughly
successful until the railway is secured. At my visit very little was being done, and on the 30th
November I wrote to Mr. Straw, the manager, calling attention to various portions of the Act.

10. West-port Ngakaivaii Coal-mine was mentioned last year, though not included in the
statistical table. During the latter half of 1889 special rules were, after a good deal of corre-
spondence, finallyapproved by the Minister. The railway has been for some time finished, and the
mine only awaitsa demand in order to put out a quantity of coal. On the 19th October the works
were standing, 1,600 tons of stuff being then ready for shipment. A dip had been driven below the
level of theriver, anda 6in. double-cylinder engine erected for hauling. As the seam dips at 38°, and
the bords are driven to the full rise, they arevery difficult to ventilate, especially as a good deal of
gas is given off. No names were appended to the copy of the Act hung up. In December Mr.
Marshall sent me a copy of the plan up to 24th September, 1889.

11. Coalbrookdale Colliery, Westport.—The principal point to be noticed with regard to this
coal-mine is the unfortunately large number of accidents which have occurred during the past year,
as compared with the almost perfect immunity which was enjoyed during 1888. As this will,
however,be dealt with in another portion of the report, it is unnecessary to do more at present than
notice the fact. On the 25th and 26th October I examined the mine, books, &c, with the following
result: At that time 310 men ¥?ere employed below ground and 70 above, making a total of 380.
Most of these were in the Iron Bridge district, but afew in the old Wooden Bridge area, which was
nearly worked out, and a few in Harris's jig. In the new Coalbrookdale area, where the coal crops
out on each side of a stream, and there were twenty openings to daylight, a good deal of coal was
being obtained. In this part of the field there are two scams,"not far apart, but varying somewhat
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in thickness, dip, and distance from each other. The ventilation generally was good, measuring
24,225 cubic feet per minute in the Iron Bridge workings, and the formalities of the Act seemed io
be carefully observed. In October Mr. Brown telegraphed that he had laid an information against
a local liotelkeeper for riding up the incline. At the same time several convictions were obtained
against workmen who had committed the same offence. In the first-mentioned case, however, the
defence was set up that under section 27 of the Act the special rules could only be made to apply
to persons acting or employed "in or about" the mine, and that therefore the special rule
forbidding outside persons to ride on the trucks was ultra vires. The Magistrate upheld this view,
and dismissed the case—a result which is much to be regretted.

12. Wavmangaroa Goal-mine, Westporl (formerly Haylock and Young's).—On the 81st October
the workings, which thenconsisted of three drives, appeared to be well secured, but there was no
return from any of the adits. On the sth December I sent a copy of the Act, and a letter pointing
out the portions wThich required attention.

13. Murray Creek Goal-mine, Beefton.—On the 17th October the mine was in good order, and
the air guided. Mr. James Sara, the new manager—whose name had not, by the bye, been sub-
stituted on the rules for thatof his predecessor—appears to take every care to observe the law.

14. Golden Treasure Coal-mine, Bee/ton. —After several years' cessation, this mine is again at
work, but opencast only hi October. The manager, Mr. John Fox, promised to send me word when
undergroundworking commenced.

15. Inkerman Coal-mine,'Beefton.—lnspected on the 19th October, 1889, when there was no-
body at work. The mine was in the condition described in former reports—viz., the whole of the
seam had been taken out and timber substituted. As the place has been standing "for some years,
the Act was not observed, so I wrote on the 3rd December to the legal managerrequiring attention,
stating that, in my opinion, the system of taking out all the coal and not substituting any stone-
packs is unsafe—a similar letter, in fact, to that which I wrote on the 2nd October, 1885.

16. Lankey's Gully Coal-mine, Beefton.—Last March I reported that in November, 1888, the
place was gutted and in bad order. In October, 1889, it had fallen in and was in a bad state.
Eeport kept only about once a week, in spite of my letter of the 17th July, 1888, so I wrote again
on thatsubject on the 3rd December. A copy of the Act, with the requisite names, was at the
mine, and an approved lamp. The workings are badly carried on. The owners have constructed
an incline on the surface from the top of the hill.

17. Boatman's Coal-mine, Boatman's.—Visited the 23rd October, 1889; nobody about. The
owner subsequently told me he had not worked there for some months.

18. Burkes Coal-mine, Boatman's.—Failed to find anyboby about on the 23rd October last.
19. Coghlan's Coal-mine, Boatman's.—A new undertaking about a quarter of a mile from the

last, and commenced about July, 1889. No notice of commencementwas sent, and no Act observed.
20. Boatman's Creek Goal-mine, Boatman's.—Another new mine, worked by a dip and water-

balance. Nobody about, and the entrance securely fenced.
21. Phoenix Coal-mine, Beefton.-—In July, 1889, Mr. A. Harris wrote stating that he had taken

this mine, and, in reply, I called attention to section 19, re manager. On the 16th September
Mr. Harris wrote stating that the mine was very small, and employed only himself and his three
boys, and stating that enforcing the certificated-manager clause " simply means shutting up the
few mines here." Then followed a request for a certificate, on account of many years' experience
in mining, and a representation of the disastrousresults which would follow the enforcement of this
clause. I quite agree with Mr. Harris as to the hardship that will be caused, but, at the same
time, as explained last year, Ido not see my way to grant any certificates of exemption. On the
17th October the workings wereopencast, the adit having been standing for a week. On inspection
of the underground workings, I was surprised to find several points neglected. Only a Davy lamp ;
no report ; and no copy of the Act. Even were it possible to grant exemption from certified
management, neglect of theprovisions of the Act would prevent its being done. On the 4th Decem-
ber I wrote to the manager.

22. Inglewood Goal-mine, Beefton. —On the 17th October no work was being carried on. The
contractor informed me that the coal was at that time obtained by stripping the surface.

23. Progress Goal-mine, Beefton. —Visited the 22nd October, 1889. As usual, very badly
worked, and the law disregarded. Powder in keg about half-full; safety-lampnot used ; no report;
no sprags. On the 4th December, 1889, I wrote to Mr. P. Brennan, calling attention to my letter
of the 19th September, 1888, giving notice to observe the particulars mentioned therein, and
requesting name and address of the manager. No answer has been received.

24. Brunner Coal-mine, Greymouth.—lnspected on the 10th, 12th, and 14th October, and 12th
and 13th November, 1889. The workwas confined to the far pillars. The roof there breaks freely;
no very large lumps of rock. The air is good, and the Act observed. With regard to pillar-
working in this mine, I have to report as follows : In compliance with your memorandumof the
23rd September, I paid, during October and November, particular attention to this subject—not
that it had been by any means lost sight of, as you will see by reference to my report of the 7th
March, 1889. It was also fully considered in years gone by, as you may read in my report of the
31st January, 1882, and in that by Mr. Cox, F.G.S., dated the 25th May, 1881. The question
appears to be, shortly, this: Is there any danger of a sudden and gigantic slip of the rock above
Brunnerton, riverwards, owing to mining operations ? My answer is, that Ido not apprehendsuch
danger, and for the following reasons: At present the pillars worked are 55 chains back from
the face of the cliff, beyond the fault. On the right bank of the river, opposite the Tyneside Mine,
and where the cliff approaclies very near to the water's edge, the strata dip to the south-west at
16°, or nearly in the same direction as the course of the stream. Going further to the north,
the dip comes round to the eastward, so that a,t~the Brunner coke-ovens the strike of the measures
is parallel with the river. The effect of this change in ths geological structure of the district is at
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once physiographically apparent in thecomparatively flat ground on which the northern portion of
Brunnerton is situated. As this is a dip slope, the prospects of a surface-slip are very apparent,
moreespecially as the increase of population has caused almost all the surface-vegetation to be
removed. Given a wet climate, a dip slope, and hardly anything in the shape of roots to hold the
soil together, nothing is more likely than the collection of water in the soil, and a consequent slip.
With this, however, the extraction of coal will have had absolutely nothing to do, as the seam has
been denudedfrom this locality. The cause of the change of dip is to be found in an anticline, the
axis of which extends on a line drawn from a little north of the Tyneside Mine past the Brunner
coke-ovens. This is well shown by the dip of the coal in the Tyneside Mine, which, somewhere
about the Catholicchapel, is to the south-east, as it is also in the oldmine on theriver's bank. On
one or two points which have an important bearing on the subject a misapprehension appears to
exist. Firstly, as to the thickness of the seam, so far from extending to 26ft., it has never been
stated, even in the earliestrecords which I can find, as being more than 12ft. to 16ft. (Geol. Rep.,
1877-78, Statistics of Collieries). Myownrecollectionis something under 20ft., and Messrs. E. Elliott
and John Morris, who have beenconnected with the managementfor a longperiod (the former until
within the last few years, and the latter continuously in variouscapacities for twenty-three years),
state thatit is usually lGft. thick, seldom 18ft., and once (according to Mr. Morris) 20ft. Secondly,
as regards the relative prevalence of irregularities in the floor and roof, my own impression,
strengthened by inquiry, is rather the reverse of what has been stated—viz., that the irregularities
were mainly in the roof. Thirdly, the fracture has takenplace quite as much in the floor as in the
roof. Many old roads have completely closed up, and without any fracture of the roof; indeed,
this action has been going on for many years, and is so common that it is very usual for the floor
to give the familiar hollow sound when walked on that indicates a forcing-up of the ground. On
the 30th November I examined, a good deal of the old workings about the coke-ovens, and found
that a considerable portion of the roof was standing very well, but in places the floor had fractured
in the centre, and in others the roof had fallen. This is my view of the case, founded on eleven
years' acquaintance with the mine, and on as careful consideration as I can give it; but, at the
same time, in a matter of so much importance, I beg to suggest that the matter should receive
additional attention, and that other engineers may be called in to give their views.

25. Coal-pit Heath Colliery, Greymouth.—On the 11th October, 1889, I examined this mine.
Fortunately the oldshaft is no longerused for men, who walkdown the incline from the Brunner.
This road also forms a downcast; and the fan-shaft and old winding-shaft, in whichare steam-pipes,
are used as returns. This change has improved the air very much, and when the small hauling-
engine has been removed, and the pump steam-pipes put in a new back heading, the ventilation will
be much better. The bords were moderate in width and well timbered. The only fault to be
found was about the old places, all of which were not fenced. In reply to a letter on this subject
dated the 3rd December, Mr. Alexander wrote on the 18th of that month', saying fences were
being erected. When in Wellington during August I wasrequested to report on the supposedwork-
ing of pillars between the Brunner and Coal-pit Heath Mines. As already stated, there is no inten-
tion of working pillars anywhere nearer the river than 20 chains. Above the Coal-pit Heath wind-
ing-shaft, the workings approach to within less than 1 chain of the river-bank, but below the shaft
the average distance, is about 4 chains. Between these latterworkings and the river a narrow head-
ing for steam-pipes is being driven, but I do not think it will in any way weaken the support.

27. Blackball Coal-mine, Gray Valley.—Although prospecting operations under Mr. A. B.
Lindop's directions have been carried on by the company owning this property for some time, the
output of coal has not yet commenced; indeed, considerable expenditure will be necessary before
a communicationcan be established. The lease is situated to the north of the Grey River, and con-
tains two seams of coal, varying from about 12ft. in thickness downwards, and dipping in a south-
easterly direction. A tunnel is being driven through the measures overlying the seam, and on
October 14th was in a distance of 94ft. Twelve men altogether were at work, and the Act was not
observed, as coal had not been touched. Dynamite and caps were left carelessly about. Mr Dom-
brain, of Christchurch, secretary to the company, sent me notice of commencement in August, and
subsequent notification of Mr. E. Schofield's appointment as manager.

28. Wallsend Colliery, Greymouth.—On the 2lst October, 1889, when this mine was last
inspected, about a hundred men were at work below ground, and the ventilation was excellent. Gas
is still found in the workings—in fact, a somewhatpowerful blowerwas then existing in the dip work-
ings. The defective .place in the shaft mentioned in my last report had not beenrepaired, nor
were there any safety-cages. The ropes had not been periodically tested, as required by General
Eule 20, but are examined every week. Mr. Bishop shares the opinion of many engineers that
putting severe strains on ropes for the purpose of testing them is veryprejudicial. The proposed
deepening of the winding-shaft has been carried out, and a subway for water constructed, so that in
the event of damage to the pumps buckets can be used, and the ventilation need not be interfered
with.

29. Springfield Colliery,Springfield.—Thiskeeps on working in a very small way, notwithstand-
ing which theefficiency of the arrangements appears to be maintained. Inthebeginning of October
only four men were working at the coal. The air was not very good, but otherwise there was no
fault to find. A newengine-driver had been recently appointed, who involuntarily tested the safety
appliances by winding the cage up to the wheel. Both the detaching-hook (a King-Humble sup-
plied by the Mines Department) and the safety-cages, which were made on Mr. Lindop's design,
acted perfectly.

30. Canterbury Colliery, Sheffield.—The shaft is now used forwinding coal. There are no cages
or guides,-and men are raised and lowered by means of a horse-whim. As there are no ladders,
General Eule 18 is not observed. The report waskept only about once a week, and the copy of the
Act was in tatters. The ventilation was produced by steam-jet,



C—3 196

31. Homebush Coal-mine, Glentunnel.—Examined on the7th October, 1889. The places seemed
tolerably safe, but I should have likedto have observed a little moreattentionpaid to the roof. Eeport
kept. Approved lamp at mine. No motive-power for ventilation. Abandoned places not fenced.
Mr. Brown keeps a plan of the mine.

32. Snowdon Coal-mine, Bakaia Gorge.—Nobody was at work on the sth October, and the
drive had been damaged by the extraction of too much coal. Inferior timber, badly set, had not
compensated for this. This is not a safe pit.

33. Acheron Coal-mine, Lake Coleridge.—On the 4th October I found the drive closed by a slip.
Nothing had been done for some time.

34. S-tobwood Coal-mine, Bockwood.—Mr. H. Levick wrote in January, 1889, stating that he had
reopened this mine ; and earlyin October I visited the place and found it well worked, but no Act
kept. Arery shortly after anotice was sent stating that the mine had been closed.

35. Whitecliffs Coal-mine, WhitecUffs. —On the 28th September, 1889, Mr. Leeming wrote for a
certificate cf exemption from the certificated-manager clause, stating that he had been for about
elevenyears engaged in mine-management in the South Malvern district, withoutaccident, and that,
owing to the fact that he " was not engaged as manager during the twelve months immediately pre-
ceding the passing of the Act," he could not apply for a certificate of service. This appears to be a
considerablehardship, and has acted as such in many cases. This mine is carefully managednow :
a copy of the Act was exhibited, and a copy of the Homebush Colliery Special Eules, with proper
names attached; plan kept, and workings examinedin the morning. Two shafts required fencing,
as I pointed out to the managerin a letter dated the 4th December, 1889.

36. Mount Somers Goal-mine, Mount Somers.—ln the early part of the year Mr. Wright sent
word that Mr. James Dukewas in charge ; but on visiting the minein NovemberI found that Mr. D
Jebsonhad resumedthe management, and had paid some considerable attentionto getting things in
order. A daily report was kept, also a plan ; and a copy of the Act was exhibited, but the latter
was incomplete, and no names were attached. An approved lamp, which appeared to be in work-
ing-order, was in the mine.

37. Duke's Coal-mine, Kakahu.—lt was only on the 31st December that I hearddefinitely from
Mr. JamesDuke that he was working here ; so the place was not visited last year. A copy of the
Act was sent, with a letter calling attention to all the necessary points.

39.Kuroiv Coal-mine, Kuroio.—Last timeI had toremark onthedifficulty of obtaining any answer
to letters addressed to the owner of this mine. On the sth August last Mr. Wade sent the output-
return for the previous year. On the 23rd I replied that notice of the manager was required, and
no answer has yet been received.

40. Phillips's Goal-mine, Kurow. —The output-return from this mine arrived on the 24th July,
1889.

45. Shag Point Coal-mine, Palmerston. —On the 19th June, 1889, I found that Mr. Williams
was driving to the dip below the shore. The seam here was very variable, and the roof in places
bad, but well secured. The air in the lowest seam, main jig, was good and cool. In the upper-
seam rise-workings were two men, who were preventedby an imperfect bratticefromgetting aproper
supply of air. "In the lower seam," I noted, "theair is much better." The shaft-coverwas constructed
to be lifted from the inside. Eeports kept. On the 15th April a fire broke out about a chain from
the shaft, and abox was put in to carry the air. I must say that the frequently-recurring fires in
this colliery are a cause of some considerableanxiety. Mr. Eich's name was posted up as owner,
and on subsequent applicationto the manager I was informed that this had been changed and the
names of Messrs. Hazlett and Glendining substituted. On the 26th September I found the air
feeble at the extremity of the rise-workings in the lower seam. The places in the dip were driven
carefully, and good pillars left. At the same time it is absolutely necessary to have check-surveys
made for the purpose of guarding against any possibility of danger, and on the 27th September I
wrote to you stating this. On the 21st October I receivedyour letter dated the 9th of that month,
stating that I should satisfy myself as to whether the plan is incorrect before going to the expense
of an additional survey. The check-survey has not, so far, been made.

46. Allan-dale. Collier]), Palmerston.—l examined the workings of this mine on the 21st August,
1889, when the air was not very good, as it reversed. There was adailyreport, but no weeklyreport
on the machinery, &c. The refuge-holes were still choked with rubbish, and the timbering in one
place was to my mind inefficient. The owners informed me that a bore-hole had been put down
near the Shag Point Company's line, about 150 yards north of Mclntosh's store, and that at 198ft.
a 3ft. 6in. seam was met with, separated by sft. of fireclay from an underlying 7ft. 6in. seam. The
safety-lamp had not when I was there been used for the morning examination of the mine. On
the 23rd August I wrote to Mr. Mclntosh requiring him to keep refuge-holesclear, to write aweekly
report, and keep report at mine ; and received a satisfactoryreply on the 29th August.

63. Excelsior Coal-mine, Cromwell.—This is one of the three mine-, thathave notbeen inspected
during 1889. In February, when I passed near, the owners told me that it was abandoned, and
only on the 13th December I received notice that it had been recommenced by Mr. J. Burrowes.

73. Fern-hill Coal-mine, Green Island.—On the 11th September the airwas not good, thefurnace
being low. The plan was away from the mine, and the report verylate.

74. Green IslandColliery, Green Island (10th September, 1889). —At this time the workings
were very limited in extent (only three men being employed), and in a poor condition. The man
in charge told me that the registered manager had not been at the works for afortnight. By your
letter of the 27th September,. 1888, which I communicated to the manager, it was decided "that
the manager must attend dailyat the works; so I wrote again on the 11th September, 1889.

75. HaMle Hill Colliery (Christie's No. 2), Saddle Hill.—-On the 24th September I found there
was no report at the mine, and that a change in managementhad taken place, Mr. James Christie
having succeededhis brother, I wrote on the 30th September, requesting notice on this point,
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76. Bank Coal-mine, Saddle Hill.—Galled at mine on the 24th September, and found it fallen

in and abandoned.
77. Glenochiel Coal-mine, Saddle Hill.—Again I have to report that on the 24th Septemberthe

Act wasto some extent neglected. I can only refer to former report. The workings were in good
order. _

78. Walton Park Colliery, Green Island.—On the 2nd July I received word from Mr. Loudon
that an extensive fall had occurred on the north side of the dip. It was the 22nd August before
I could get out to the mine, and then Mr. T. Shore, late of Orepuki, was in charge of the under-
ground workings. It appears that there were two falls, one on the Ist and one on the 17th July;
and, though the amount of ground which fell was not large, an enormous amount of sand ran into
the excavations left by theremoval of the coal. After the fall took place water was allowed to
accumulate, which, of course, spread the sand to a great extent. The plan was undated, reports
kept, Act and rules exhibited, and the workings well timbered. In considering the effect of the
inrush of roof-sand the principal danger appeared to be in the direction of the shaft, which was
sunk partly through a quicksand, and which is considerably out of plumb. On the 22nd September
I examined the shaft-timber, and found that, generally speaking, it waswell packed, though in places
where I could not see between the slabs it knocked hollow. In the dip great care was taken to
secure the roof as the explorations went on, very heavy timber being used.

79. Abbotsroyd Colliery, Green Island.—lnspected on the 10th July, 1889, when sixteen men
were working, mostly down among the old pillars of the Otago Colliery. On examiningthese old
workings, which had been under water for ten or eleven years, it was found that many of them had
stoodperfectly, and that when the water was drawn off the floor swelledup. No daily report was
kept; rules and Act exhibited. The workings were safe, but the men were working too close to
places containing black-damp.

80. Mosgiel Colliery, Mosgiel (17th July, 1889).—Workings on the east side, and well pro-
tected and driven. Pillars mostly large; plan kept; pumps worked by cranks off winding-drum
connected by wires 8 chains in length ; reports kept ; and mine carefully worked.

81. Brighton Coal-mine, Brighton (19th December, 1889).—Absolutely nothing done to keep
the Act, except an unbonneted lamp purchased. Wrote to Mr. Walker on the 24th December.

82. McGoU's Coal-mine, Brighton. —Driving an adit only. Visited 19th December, 1889, and
sent copy of Act on the 24th.

83. Bruce (No. 1) Coal-mine, Milton.—Not working when I was there in August.
84. Bruce (No. 2.) Goal-mine, Milton. —On the east side of the gully, opposite the old mine.

The pillars were far too small, and the Act disregarded. I wrote to Mr. Hardwick on the 9th
September.

85. Beal McKay Goal-mine, Milton (28th August, 1889).—Act neglected. Mr. Young stated
that he had been away all winter until two days previous to my visit. There is far too large a
proportion of coal got, and the minehas fallen in in places.

87. Wall-send (late Cannon's) Lignite-mine, Lovell's Flat. — Openwork still, and very well
stripped.

88. Paskell's Lignite-mine, Adams's Flat.—Not at work; fallen in.
89. Gibson's Coal-mine, Lovell's Flat.—A new shaft, sunk by Mr. James Gibson, whose

manager has sent me every necessary notice. On the 27th August I found the shaft had reached
194ft. from the surface, and was lined throughout with 6in. by 2-Jin. black-birch. Horse-power
was used, and ten men were employed. Subsequently another shaft was sunk, on a bore-hole
whichhad already been put down, and a 20ft. seam of coal wasreached at 250ft. It is intended
to construct a tramwayto the railway at Lovell's Flat.

90. Elliott Hill Coal-mine, Lovell's Flat.—ln July, 1889, Mr. A. Carruthers wrote, stating
that in January he had sent the notice of commencement; however,I never received it. On the
28th August I visited the locality, and found a landsale pit, employing three men, and in good
order, except that a miner was working below dangerous coal. A daily report waskept.

91. Adams's FlatLignite-mine, Adams'a Flat.—Visited 28th August, 1889. Well worked, open-
cast.

92. Benhar Coal-mine, Balclutha.—On the 12th September, 1889, I found a copy of the
Act exhibited, but it lacked the necessary names. Report kept daily. Five men were working at
pillars, two under what 1 considered to be conditions of considerable danger. As the owner was
absent, I left a letter requesting him to discontinue this system of work, and on the 13th another
letter was sent, requesting an immediate answer. On the 17th a letter arrived, dated the 14th
and postmarked the 16th, explaining the system, and stating that the coal is very tough and
upwards of 30ft. thick ; adding, "My instruction to the men is to get all the coal out consistent
with their safety, and whenever they think it is getting too dangerous to retire to the next pillar."
This is simply placing all responsibility on the men, and cannot be countenanced. However, Mr.
Nelson withdrew them, and when I called on the 18th of the same month no pillar-working was
being carried on.

93. Morrison's Coal-mine, Benhar.—On the 12th September I found the manager away, and
one man working an apparently safe place. No Act observed, so far as could be seen, but an
approved lamp, in a state of dirt and rust, hanging in the mine. I subsequently wrrote to the
owner.

94. Bigfoot Coal-mine, Benhar.—-Visited 12th and 18th September, 1889. Approved lamp,
but no report. Wrote 12th-^September re keeping Act and repoiirat mine, but on the 18th failed
to find them.

95. Kaitangata (No. 2) Goal-mine, Kaitangata (17th and 18th September, 1889).—Plan up
to date, but not on works. The newly-discovered seam mentioned in my last report had been
opened up to some extent, and nineteen men (on two shifts) were working, with lamps, as a good
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deal of gas existed. On the 18th September I measuredthe main return at 26,350 cubic feet per
minute, and found the workings cooler than formerly. Owing to the lesson taught by the unfor-
tunate fatality last year, the bords have been since worked with a row of centre-props. The
workings" seem ordinarily safe, and care is used not only in working the mine, but in observing
everyportion of the Act.

97." Castle Hill Coal-mine, Kaitangata. —On the 29th August this mine was visited, and two
men only, in addition to the manager, were found to be at work. A copy of the Act was in the
mine, but no names were attached. A Marsant lamp, in good order, was on the premises. No
report was kept, nor was there any motive-power for ventilation. Mine in good order.

98. Wangaloa Coal-mine, Wangaloa.—I never find anybody working in this mine, which was
last inspected on the 29th August, 1889. As the output for 1888 was only 62 tons, it would not
take many days' work to get it.

99. Lcsmahagow Coal-mine, Wangaloa. —Mr. Sewell always keeps his pit in good order, though
he might take a little more trouble to observe the law. A copy of the Act was at the hut, but no
report or safety-lamp. On. the 16th September I received a letter stating that the output was
only 4 tons a month, and requesting me to forward an application for a certificate of exemption
from the certificatedmanager clause. I accordingly did so, and pointed out that the enforcement of
this portion of the Act would cause this and many other similar minesto be closed.

100. Grofthead Coal-mine, Kaitangata.—A new manager (Mr. W. Coulter) had taken charge,
and did not properly observe the Act. The workings were all right in September, but I had to
write and request a daily examination with a safety-lamp, also a new copy of the Act, the old
one having been partially removed.

101. Cullen's Lignite-mine, Waikoikoi (12th December, 1889).—Nobody about. The mine
didnot look as if much had been done.

102. Mainhohn Lignite-mine, Waipahi. —A large openwork mine, well worked, and drained
by steam-power.

103. Wyndhain Lignite-mine, Wyndham; and
104. Munro's Lignite-mine, Wyndham, adjoin, and were visited on the 9th December. They

areboth opencast.
105. Parratt's Lignite-mine, Menzies' Ferry.—On the 9th December the mine was full of

water, and I could not take the dip of the seam. Messrs. Kerr and Shields have now possession of
the property.

106. Menzies' Ferry Lignite-mine, Menzies' Ferry. —Seam only 6ft. thick, and about 13ft. of
heavy clay stripping.

108. Luzi's (Junior) Lignite-mine, Gore ;
109. McKinnon's Lignite-mine, Gore-;
110. Hoffmann's Lignite-mine, Gore;
114. He'ffernan's Lignite-mine, Gore;
115. Sargenson's Lignite-mine, Gore ;
116. Chatton Lignite-mine (Pacey's) Chat ton; and
117. Chatton Lignite-mine (Pemble's) Chatton, are all openwork, and were visited in De-

cember.
118. Perseverance Lignite-mine, Pukerau.—Notice of manager sent.
119. Pukerau Lignite-mine, Pukerau, lias not been inspected since my last report. The

owners have written several letters pointing out the hardship of having to employ a certificated
manager.

121. Otama Lignite-mine, Otama (7th December, 1889).—Seam only 2ft. Bin., covered by
fine banded tenacious clay, in places 20ft. thick. Owner anticipates closing soon.

128. Edge's Lignite-mine, Waikaka (7th December, 1889).—Still worked opencast.
129. No. 14 Lignite-mine, Waikaka. —Since my last visit the owner has commenced to work

by driving, but, as nobody was about at my last inspection, I did not go into the mine. Subse-
quently a latter wag sent to the owner, pointing out what he should do.

140. Fairfax Lignite-mine, Fairfax, continues to be well worked. On the 10th December
the owners informed me that they projected an adit, and wouldsend word of its commencement.

142. Isla Hank Lignite-mine, Fairfax, was visited in December, and requires no comment

Accidents.
Again it is my pleasing duty to report a diminution in the number of accidents as compared

with the previous year. In 1888 there were seventeen separate accidents, injuring seventeen
persons, and in 1889 twelve separate accidents, injuring twelve persons. These occurrences were
due to two causes only—viz., falls of ground, and trucks. The former may be debited with
eight accidents and the latter with four.

Mr. Inspector Gow has been, as usual, good enough to forward a list of the accidents which he
has investigated on the West Coast. And with this information lam able to give the following:—

Classification of Accidents.
Below— Separate Accidents. Persons Injured.

Trucks ... ... ... ... 2 2
Palls of roof and sides ... ... ... 8 8— 10 — 10

Above—
Trucks ~, ... ~, ~, 2— 2 2— 2

12 12
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Eemabks ox Accidents.
Five of the accidents had already occurredwhen my last report was sent in, and of theremain-

ing seven-Pthree were investigated by Mr. Gow, so that only four remain for me, and none of these
requires special notice.

In addition to the actual mining accidents there has been this last year a large number of
occurrences in and about mineswhich have been brought under my notice. It may be interesting
to give a list of these, although the first three have been already reported on :—(1.) 15th January,
1889; Coalbrookdale Colliery ; a boy named Manderson was injured, while trespassing, by a truck.
(2.) 29th March. 1889 : Clay-pit near Homebush Colliery ; James Jewellwaskilled by afall of clay.
(3.) 6th April, 1889; Coal-pit Heath surface railway ; Mrs. McGee was killed while trespassing.
(4.) 24th June, 1889; 13. Thomas committed suicide by hanging in an old bord, at the Coalbrook-
dale Colliery. (o.) 20th September, 1889; a boy named Andrew McCrorie was injured, while
trespassing, by a mine-truck at the Walton Park Colliery. (6.) sth November, 1889 ; Coalbrook-
dale Colliery ; a boy named Alex. Brown was killed by a railway-truck at the screens; he was
trespassing. These require no comment. Four owed their death or injuries to being illegally on
miningpremises.

There has been no decrease in the number of fatalities, which remain at two. As the output,
however, and number of menemployed will probably be increased, we shall have abetter death-rate
this year.

Certificates.
The time for requiring certificates has been extended to 18th February, 1890, and I have

received many touching appeals for exemption. At the same time I have granted none, nor do I
think it advisable to do so. The law is entirely inapplicable to these small mines, and should be
speedily amended.

Number of Coal-mines.
The past year shows an increase of eight mines,bringing the numberto 129. Nine were struck

off the list, Tyneside being the only one of any importance. Sixteen were added, fourteen of which
were new and two restored. Of the new ones, Ngakawau, Blackball, and Gibson's may be of
importance.

Methods of Working.
Worked by shafts—

Steam-power used... ... ... ... ... 6
Horse-power used... ... ... ... ... 5

— 11
Worked by adit—

Engine-plane ... ... ... ... ... 12
Horse-power ... ... ... ... ... 13
Hand-power ... ... ... ... ... 44
Indeterminate ... ... ... ... ... 1

— 70
Openwork ... ... ... ... ... ... 48

129
1 have, &c,

George J. Binns,
The Under-Secretary, Mines Department, Wellington. Inspector of Mines.

ACCIDENTS IE THE WESTLAND COALFIELDS.
Mr. J. Gow, Inspector of Mines, to the Under-Secretaby of Mines.

Sic,— Kumara, 22nd February, 1890.
I have the honour to report onthe several accidents which have occurred in the Brunnerton

mines, and have been inquired into by me, during theyear ending 31st December, 1889.
1. Wallsend Mine.—On the 11thJanuary James McMimi was slightly crushed by a fall of coal.
2. Wallsend Mine.—M. Ivirkwood and son, on the 13th May, were injured by a large fall of

coal. Kirkwood was badly bruised when I saw him in the hospital, and it was supposed several of
his ribs were broken. The son was slightly injured in his heel.

8. Coalpit Heath.—On the 4th June J. King was injured by a fall of coal. The coal came
down while he was placing the ladder against the face to enable him to drill a hole. The coal was
loose.

4. Coal-pit Heath.—On the 24th October E. Smith got his leg broken. He was filling a tub
near the top of incline, and when attempting to push it up it overpowered him, and caught his leg
in its descent.

5. Wallsend Mine.—On the 21st December John Curry was badly injured while near the
bottom of one of the inclines. No one saw howit was done, and the injuries are of such a nature
that he was rendered speechless. I learned, however, that Curry's lamp had gone out, and that he
had come down the incline to get another lamp. He took a lighted lamp, and started on his
return to work. The trucks were travelling at the time, and it appeared to me from the position
of his cap, which was fouiid on the tram-rail, that he had started up the incline behind the
empty tub while it was in motion. The tub had gone up some distance when it became detached,
and started back, striking Curry full in the faceA which it smashed in a terriblemanner. It is sup-
posed he had been in a stooped position at the time it struck him, looking ahead to see if all Was
right. The empty tub had been off the rails and was lyingon its side, and Curry wasfound several
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feet lower down. The shackle pin was found near the empty tub. The pin is held in its place by a
smallpin through its end, but in this case the small pin had been worn or corroded away flush with
the pin itself. Curry had no right to be there when the tubs were travelling. The full tub was
standing m position at the bottom of the incline. I have, &c,

The Under-Secretary, Mines Department, Wellington. j. Gow, Inspector of Mines.

INSPECTION OF QUABTZ-MINES.
Mr. G. J. Binns, P.G.S., Inspector of Mines, to the Undek-Secketaby of Mines, Wellington.
Sib,— Office of Inspector of Mines, Dunedin, 20th March, 1890.

I have the honour to make the following report on the quartz-mines on the west coast of
this Island.

1. Golden Treasure, Extended Quartz-mine, Beefton.—On the 17th October, 1889, only six
men were employed, driving a level. Mr. JamesMartin,who wasin charge, stated that he had never
received a copy of " Tne Mines Act, 1886." A copy of the old general and special rules was
exhibited, and a report was said to be at the house. Explosives were kept in a proper tin, but
detonators were not adequately guarded. The drive seemed to be too far before the air.

2. Inglewood Extended Quartz-mine, Bee/ton.—Stoping was, at the time of my visit, being
carried on, under the superintendence of Mr. Rogers, mine-manager. The reef is very irregular,
running north-east and south-west, and averagingabout 3ft. in width. Fourteenmen were at work,
in very good air. There were no proper dynamite-tins, and a box of detonatorswas placed close to
the travelling-road. A report was kept, but not signed. The mine generally was in good order.

3. Energy Quartz-mine, Beefton.—Formerly known as the Energetic. When I inspected, it
was in the hands ofsix workingpartners. The old shaft was fenced; ventilation pretty good; winze-
ladders defective. A daily report—which was merely a record of work done—was kept; still, as
twelve men were not employed, a registered manager was not required. Dynamite taken loose into
the stopes. A copy of the Act was at the mine, and a plan was said to be at thehouse of one of the
partners. Instead of the large reef, which used to make this claim so dangerous, is a sft. lode,
which was at that time, unfortunately, rather poor.

4. Wealth of Nations Quartz-mine, Beefton. —On the 18th OctoberI found this mine working in
a small way. The machinery report had been neglected, but Mr. Watson promised to recommence
it. The level worked at the time of my visit is just above the battery, and is 800ft. in length. At
tlie end is a 10ft. by 4ft. shaft, divided into three, and 200ft. in depth. The winding-rope of this
shaft works off the mainwater-wheel drum, I,oooft. away. The reversing-wire is also worked from
the brace, and there is an indicatorattached, the wire of which is I,oooft. in length. At the bottom
of the shaft is a level driven N. 10° W. for 550ft., and at the end of this ablock of stone was found.
Dynamite was taken in in olb. paper packages. The shaft was properly fenced, and a code of
signals posted up. Cage-cover fin.-thick iron, and easily lifted. Safety-cages, but no detaching-
hooks. No copy of the Act was hung up, the one previously exhibited having been, Mr. Watson
stated, torn down. As usual, everything about theplace was in a state of completeefficiency.

5. Keep It Dark Quartz-mine, Beefton. —Work was, on the 18th October, 1889, carried on at the
500ft. level, below which another shaft had been sunk for 130ft. A cage was fitted to one side of
this shaft, and proper ladders,with two platforms andplenty of space for foothold, on the other. For
winding, the mainrope is shackled on to a subsidiary rope, along the level, and down the shaft.
The mainshaft is usually fenced except on the water-baling side, where the fence is usually clewed
up, owing to a fanciful idea that the lever of the bucket could not otherwise be properly worked. It
requires a very little of Mr. Fitzmaurice'singenuity to overcome this slight difficulty; but unfenced
shafts have been for many years customary in the district, and so association has no doubt rendered
them dear. Air excellent throughout, and dynamite apparently carefullyused. The signal in the
main shaft required continuing to the bottom level. Signals properly posted up, and brace covered.
Cage-cover only jpg-in. thick, and no copy of Act at mine. No safety-hooks, but an apparently
efficient safety-cage. Plan at mine. With the exceptions namedabove, the whole mine and plant
appeared to be in excellent order, and welllooked after.

6. No. 2 SouthKeep It Dark Quartz-mine, Beefton. —Only four men were employed here below
ground on the 19th October last. Dynamite was not properly looked after: to the 280ft. level it
was taken in a tin, but down the winze from this point loose plugs were used. The shaft was fenced,
and copy of the Act was at the mine, but no signals down the shaft, though the code of signals was
posted up in the engine-room. The brace was not covered, and there wereno safety appliances on
the cage. The mine-manager, Mr. Q. Lawn, stated that he had several times applied to the owners
to have them put on, without effect. A weeklyreport was kept, but not signed. Considering how
little was being done, it seemed to me that Mr. Lawn had taken some trouble to comply with the
provisions of the Act.

7. Hercules Quartz-wine (late Nil Desperandmn), Beefton.—From the old Nil Desperandum
level a shaft has been sunk to a depth of 300ft.; in fact, it has been sunk from the surface, but the
upper portion is used only to pass the ropes. We descended by the old winze, where the ladders
were in pretty good order, but new centres required. The cages had no safety appliances wrhatever,
nor were they covered. Dynamite was taken down in 51b. packages. Copy of Act at mine, but
plan at the office in Beefton. No reports kept, and one side of the shaft very poorly fenced. Like
the Wealth of Nations, the engineman here is some considerable distance from the water-wheel
which forms the motive-powor. In this case the distance is about 400ft., and the attachment for
shutting off\vater is very poor. The manager states that the brake will stop the wheel with water
full on.
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8. Supreme Quartz-mine, Beefton.—This claim is in the neighbourhood of the Inkerman battery,

and was, when I was on the ground, on the 19th October last, not doing much—in fact, only four
men were at work. The reef, which appeared to be somewhat mixed up with mullock, is of
considerabledimensions on the upper levels, 45ft. from the top of a shaft which is 187ft. deep. The
laddersin the shaft are overhanging in places, and have no adequate foothold. There was a proper
case for-dynamite.

9. Globe Quartz-mine, Reefton (21st October, 1889).—This claim was at this time in full
swing, employing thirty men below and ten above. Quartz was raised from the 280ft. level by a
twenty-horse-power (nominal) engine,made by Hornsby, and below this sinking was being carried on.
One side of thepit-mouth was properly fenced, and the other was fitted with a heavy door which
is very unlikely to be kept closed. Only one signal-wire from the bottom of the shaft. No safety-
cage, detaching-hooks, or spring-doors. Ladders good; explosives very carelessly used. The
engine is fixed wrongwayround, so that the engineman has his back to the shaft. The mine was
carefullyworked and well timbered. Filling also was well carried out, but the manager in charge
of a mine like this ought to pay more attention to the details of the Act.

10. Scotia Quartz-mine, Reefton. —On the 21st October, 1889, I found Mr. T. Nasmyth in
charge, with sixteenmen below ground. The timber was excellent, air good, and dynamite in a tin ;
but too many caps about. The report was only up to the sth October, and not signed; nor was
there acopy.of the Act at the mine. The reef, which has proved very rich, was then, in the winze,
somewhat thin, but with well-defined walls. The height of the old block was 100ft.

11. Inkerman Quartz-mine, Reefton. —This is not the original Inkermanreef, but one situated
in Devil's Creek, and discovered about March, 1888. The quartz is taken over the hill which
intervenes between the claim and the battery in Bainy Creek by an aerial tramway73 chains in
length. The appliances at the shaft were, in October, very primitive, but a new shaft was being
sunk, and an engine had been purchased. The reef varies from lft. to 7ft. in thickness. The
laddersin the winze were sloping, and fitted, at intervals of 12ft.,with platforms; but the timbering
was very poor, and the platforms loaded with rubbish. No proper ladder existed in the slopes.
Plan kept at mine, but no copy of the Act, or weekly report.

12. Progress Quartz-mine, Reefton. —On the 22nd October, 1889, this claim was in full swing,
with twenty-nine men below. The workings are now situated in an adit from Devil's Creek, near
the battery. The reef is 9ft. to 30ft. thick, and, in my opinion, there was quite enough ground
standing on timber. Mr. Wilson, the mine-manager, stated that he was on the point of filling in.
I found bellice and gelatine dynamite about the mine. Proper tins were in the workings, and a box
nearly full of detonators. No plan or copy of the Act at the mine. This company has erected a
Frue vanner for thepurpose of concentrating their tailings; but it was badly fitted up, and worked
so defectively, and banged so violently against the framework, as to be useless.

13. Fiery Cross Extended Quartz-mine, Boatman's.—On the 23rd October, 1889, I found the
shaft fenced, and an indicator on theengine; safety-cages, but no detaching-hooks ; dynamite in
boxes. Plan, copy of Act, and report were said to be at the manager's house, near the mine.
From the 450ft. level a shaft has been sunk to a depth of 140ft. The mouth of this was un-
fenced. The reef was there about sft. thick, and the ventilation of the stopes pretty good.
Signals posted up; brace covered; and signals up and down shaft. The old water-wheel was
destroyed by a landslip, and a double-cylinder semi-portable fourteen-horse-power (nominal) engine
is nowused.

14. Welcome Quartz-mine, Boatman's (23rd October, 1889).—At this date the only workings
carried on were between Nos. 6 and 7 levels. No safety-cages, as the catches were taken off;
dynamite loose in the mine; no report kept; copy of Act at office ; cage-coverslift up ; no signals
posted up in engine-house or pit-bottom. The shaft is considerably bulged—so much so, in fact,
that the cage passes the guides with considerable difficulty.

15. Bcaconsfield Quartz-mine, Waimangaroa, Wesiport.—At my visit on the 26th October,
1889, no mining work was being carried on. The shaft, which was fitted with good ladders, was
being baled out,but the Act was not generally observed. Indeed, Mr. GeorgeEdwards, the manager,
stated that he had notreceived a copy.

16. United Alpine Quartz-mine, Lyell.—No quartz—at least, from stopes—was being raised on
the 9th November last; and an effort was being made to find the reef in an uprise from No. 7 level,
which is 2,310ft. in length. Dynamite was carelessly left about; a copy of the Act was at the
office, and a report kept; theplan was not at the mine.

17. Just in Time Quartz-mine, Boatman's.—hi the time of my visit there was only one man
in addition to the manager, Mr. John Lawn.

I have, &c,
Geokge J. Binns,

The Under-Secretary, Mines Department, Wellington. Inspector of Mines.

26-C. 3.
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1 d
|
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o O

C 5
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Dimensions
of

Shafts.

P

Output
for

1881.
I

-2

GO

3

1 !■§■§
Number
of
1

Men ordinarily employeo. si
i

ol ■§■!

Pumps. I

o o

a.2 o

Name
of
Mine
and

Locality.
Name
of

Manager.

O

Depth
of

Shaft orLength ofAdit.

o 6

111 ■pigIS

1

CC

CO

O O CD

Size
ofShaft or Adit.

Coal.
Slack.
Total.

I

■

Kawakawa
Disteict.

1.
Kawakawa.. ..Moody,
T.
P.

25
semi- brown

2'
G"
to

15'
4'
to
14'

2'
6"
to

15'
4'
to

10'
1
in
6

bord
and pillar ditto.

7'
x
10'

engine- incline shaft
Tons. 27,000
Tons.

Tons. 27,000
Tons. 683,625

Tons. 710,625
17

73
90

engine
!

6'

two 12" 10"
247'

furnace-
16/10/8!

2.
Kamo.. ..Gearj',

Joseph..13

varies

o
15'
x

6'
and 12'

x
2J'

6'
x
5"'

240'

12,014

12,014
147,132
159,146
7
33
40

3'to
7'

268'!
natural!

25/1/91

I

3,300

3.
Whauwkau

....
Oraliarn,
J.

Waikato
Disteict.

4.
Waikato
Mine,

near
Garrett,
John

Huntly

25

5'
to
10'
5'
to
10'

"

1,300'
adit

3,300

67,553
70,858

10
horse

!

"

19/10/8!

13

6'
to
18'
6'
to
18'

adit
|

8'
x

9'
j

and 6'
x
0' adit 10'

xC
90' and GO'

adit
and self- actingincline engine- incline

8,733
145

8,878
104,877
113,755

20
28

horse and
self- acting incline engine and horse

24/10/8!

5.

Taupiri,
Kuntly.. Tatley,

William..

5'
to

45'
5'
to
85'

672'

24.000J

29S,207
322,207

2'
6"

2'
0"

1'
6'!

1'
6"

12/2/91

i

14

24,000

10!
35

45|

8" 6" 5" 5"
110'! 110'; 112' 112'
natural and steam exhaust upcast natural;

1
in
5-CT

shaft 5'
x
14' adit

9'
x

6'
3"

shaft 5'x4'

shaft

engine

"

6.

Miranda,
Bridgewater

..Shore,
Thomas

..*
53'

40'

210'

2,423

2,423|
9,900

12,323
5

10

23/10/8!

7.

Taupiri
Reserve,

neari
Orel,
J.

Huntly

2.J

14'
to
20'
10'
to
16'|
1
in
7

adit 583' shaft 43'

incline adit
16,640

i

16,640
11,006

27,646
20!
261
horse whi

m
No.
6 pulso- meter
43'
natural

12/2/91
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West
Wanganui.

8.

Wallsend,
Collingwood..Walker,

James
..21

bitiini.
2'
5"

all

N.
60°
W.

1
in
10

longwall

2,727
847

2,250; ..1,568!•■
adit

3,574
29,120

32,694
16

22
hand

natural
4/11/3!

Westpobt.
9.

Mokihinui,
Mokihinui

..Straw,
M.

11'
to
16'

32'
16'
to

18'

E.
1
in
8 uncertain S.

60°
V..

3S°

narrow, open bord
andpillar-

engine- plane ditto

2,250
1,041

3,291

water- wheel engine

.'

9_

2

16
22

28/10/81

10.
Westport,
Ngakawau,

Ngakawau

Marshall,
John

..

8'

1,568

1,568
3

8

11

6"

2"

9"

29/10/8!

(

11.
Coalbrookdale,
Westport-Brown,

T.,
Mine
i

Manager Waters,
T.
J.,
f

Man.
Engineer]

Haylock,
E.

11

.vary
up

j

to
27'

varies
varies
ditto
3l
jl

6'

120' 45'
x

35' 140'
) )

"

142,452120,563
163,015

558,603
721,618
84

326
410

furnace
26/10/8!

12.

Waimangaroa,
Westport

1

30'

W.
30°

narrow

adit

200

200

200

hand

natural
31/10/8!

Beefton.
13.

Murray
Creek,

Reefton
..I,

Sara,
James

16'
to
17'
10'

W.
10°

bord
and pillar- open stoping

4'
x
2'
6"

45'
0"

3,728
4,228

17/10/8!

6

glance

500

500

2;

2

14.
Golden

Treasure,
Reefton

15.
Inkermann,

Reefton
Pox,

John McAllum,
James

184

i

14' 5'

10' all

E.
S.
70°
W.

60° varies

"

adit

570 300

570 300

1,830 1,340
2,400 1,040
3

4 1

7 1

hand

natural
17/10/8! 19/10/8!

I

16.
Lankey's

Gully,
Reefton

Lamberton,
W...12

8'

bord
and pillar ditto

270

12

282

4,413
4,695
1

1

18/10/8!

17.
Boatman's,

Boatman's..Coghlan,
John..9i"2'

7"
and

1'
7"

19'
3"

S.
30°
W. 12_°

N.
80°

W.
29° W.

38°

4

3

7

1,586
1,593

23/10/8!

18.
Burke's,
Boatman's

"I

Coghlan,
John..86'

09

45

114

1,772
1,886

1

2

23/10/8!

1

19.

Coghlan's,
Boatman's ..20.

Boatman's
Creek,

Boat-

man's
21.

Phoenix,
Reeftoni

Coghlan,
John..Coghlan,

John..1 1

12'

8'

"

engine- plane adit

28 300

10 150

38 450

38 450
1 1

1 1

2

water- balance hand

23/10/8! 23/10/8!

Harris,
A.
E.

5

20'

10'

E.
30°
to

40°

bord
and pillar open bord

and pillar

610

610

1,992
2,602

17/10/8!

22.

Inglewood,
Reefton

23.
Progress,

Reefton

Collings,
A.
G.

O'Connor,
P.

10

1 1

8'
+ 12'

8' 8'

S.E.7i°

adit

200
200 200

200 400

4 1,094
204 1,494

1

_12

hand

natural
17/10/8!22/10/8!

!

••
••

Geeymouth.
24.

Brunner,
Greymouth

Bishop,
J.

.8'
to
10'

all

jS.W.
1
iii
4

ditto

725,735
744,721

engine

13/11/8!

25
bilum.

■•

engine- plane shaft
13,977

5,009
18,986

41
37
78

Schiele fan ditto

25.
Coalpit
Heath,
Greymouth
Alexander,
F.

1
QJLe_>

10'

••

S.W.I
in

_
10'
x
6'

6'
diam.

280' 75'

50,532
8,667
59,199
256,665

315,864
43
143
186

t4' t3' t
r
3" ti' 110" .10"

10" 6" 6" 4" 6" 6"
250' 250' 90' 90' 250' 250'

11/10/8!

26.
Tyneside,
Greymouth

Dando,
M.

12

16'

S.W.I
in
4

10'
6'x6'

116' 25'
+12'

"

18,398
18,398

•■
"

27.
Blackball,

Greymouth..Schofield,
R...1

:

4'
6"
to

12' 16'

[s.30
oE.9
o

opening out bord
and pillar

100'
to
70(

adit

2

I

14
not
de- termined engine

14/10/8!

12!

28.
Wallsend,

Greymouth..Bishop-,
J.

13

all

S.W.
1
in
4

11'diam.14'
„

670' 660'
shaft

52,835
6,884

59,719
119,130
178,849

30
117
147

3'
6" 3'

10" 8"
650' 150'

guibal fan
12/10/8!

'
*
5

syphons
varyi
ing

fron
."

to
2",
li!
:t
is'
to
!4',
length
6

t

Tangye's
double-;

.cting.

Double.
acting,
4
i
-amsto
a

!

I

:,
8
inl

all.

i'.

,ch
set.
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of

Mine
and
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Name
of

Manager.
to 3 |i a

1 o

1CDGQ o

& w I

o EH

TJX o

oi a

I

d■ o 1

Sha
Size
of Shalt.

dons
of

fts. Depth
of

Shaft.
6

Outi
)ut

for

111 1
1

Number
of

*a

g§

Men

"o

S

ordinarily
on"employed.

I6«
§

I

3

1
1

ma
§

si

i o 33ips.
;f

til w

a 1o

m p

Coa).

Total.
Slack.

o

CD p

Malveen.
29.

Springfield,
Springfield

..,Lindop,
A.
B.

brown
7'
6"

all

S.B.
1
in
6

to
1
in
12 S.70°E.21°

bord
and pillar narrow

.12;x5'2"
246'

Tons. 1,492
Tons. 690
Tons. 2,182
Tons. 63,347
Tons. 65,529

8'

263'
steam

6/10/89

13

shaft

engine
1'
10"

30.

Canterbury,
Sheffield

..Austin,
J.

27

2'3"
and;

2'

!5'7"diam
140'

1,225
29

1,254
32,855
34,109
3

10
horse
1'

6"
140'
natural

2/10/69

31.
Homebush,
S.
Malvern..Mcllraith,
J.
A.,

AgentBrown,
T.,
Mine

Manager Gerard,
W,
(owner)

17

E.
10°
S.

1
in
3

bord
and pillar
2
3'
6"x
3'

3'
G'
x
3'

60' 20'

ail
it

3,476
331
3,807

78,771
82,578!

9

7/10/89

32.
Snowdon,

Rakaia
Gorge..

9'
3"

N.
80°
E.

32° S.W.
18°

narrow"
I

190

240:

hand

5/10/89

50

50

.,

33.
Acheron,

Lake
Coleridge

34.
Stobwood,

Roekwocd
35.
Whiteciiffs,
South
Malvern

Murchison,
John

(owner)Leyick,
H. Leeaiing,

W.

22 4 9

anthra- cite brown
5'
V

r
to

io' 7'&5'C"i
»

S.
12° |E.5°S.

35°
!

" -i
3'xl'10" 3'

6"
x2' 4'0"x2'6"

10' 15' 85'

I

350 1,942
122

350 2,064
195 493 10,414
195 843 12,478
" 2 5

2 5

6° 1'
6"

3" 4"

6' 90'
natural

4/10/89 3/10/89 7/10/89

1 2

,

36.
Mount
Somers,
Mount

Somers
37.

Duke's,
Kakahu
I

Jebson,
D.

25 1

24'
i

3'

8' all

S.
60°
E.

10°

bord
and pillar

2,067
120 100

2,187
8,151

10,338

5 1

n

19/11/89

Duke,
James

••
••
!

200

300

300

I

Timahu.
38.

Wharekuri,
Wharekuri

..

25'

14'

S.
60°
W.

60° N.E.
45°

narrow
4'
s

3'
t

80'

31

31

8,222
8,253

natural
6/2/89

23

"I

39.
Kurow,
Kurow ..40.

Phillips's
Kurow

Wade,
J.
E.

Phillips,
James

..101
"

!

19' indefi
1

all nite

open
11

6'
x2'

6"

8'
xC

53' 8'

400 30

15

400 45

1,275
1,07545
1 1

2|

3 1

6/2/89 6/2/89

[I

"

Otago.

41.
Prince

Alfred
No.
1,
Pa-
1)

cakaio
42.

Prince
Alfred
No.
2,
Pa-

j

pakaio

j

43.
St.
Andrews,

Papakaio
..'

Willetts,
John

J

20 13
i

"

8' 9'

all
I

N.
50°
E.
I

12°
E.

10°
S.

1
in
5

E.
13°

ibord
and' pillar ditto
I

4'
diam. 3' x3'4' x4'4'

diam. 4'
x
3' 4'G"x2'8"

42' 40' 75' 26' 60'
x15' 36'

aclit
\

1,659

1,659
27,450
29,1091
6

hand

natural
7/2/8!

i

Nimmo,
John
n

'

G'
6"

"

1,272

1,272
10,587
11,859

horse

furnace
7/2/8!

44.
Ngapara,
Ngapara

Nimmo,
G.
S.

11

25'
|

7'
to
8'

N.
5°
E.

1
in
4

I

E.
1
in
4

I

738

i

738

8,670
9,408
1

2

3

7/2/8!

45.
Shag

Point,
Pahnerston..

Williams,
W.
H.

26

pitch

»

13'
x
5'

6'x4'
247'* 162'

shaft
8,266

1,038
9,304

199,012
208,310
15
45
60

engine
2'

6"
170'

steam
26/9/8!

46.
Allandale,

Palmerston..J

Macintosh,
A.

2*

„

all

N.
60°
W.

14°
to
30°
I

"

••

engine- plane
2,392
198
2,590
21,172
4,762
3

6!

9

natural
21/8/8!

I

I
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47.
Hill's
Creek,
Hill's
Creek

48.
Beck

and
McLean,

Rough

Ridge
49.
Idaburu,

Rough
Ridge..McKmght,

J...McLean,
L.

3

lignite]
11

10' 15'
+

all 15'

E.
25°

N.
5°

open
••
I

••

119 1,151
■•

119 1,151
590

709

894

2,045
12

1 2

8"

3"
10'

•■

15/2/89 15/2/89

Andrews,
R.

19

23'

all

N.
30°
W.

3° N.W.
20°

N.
70°
W.

W.
10°

1,603
1,603
18,940

20,543
2

r

2"
20'

15/2/89

50.
Ida
Valley,

Rough
Ridge

51.
Blackstone
Hill,
Hill's

Creek
52.
Cambrian

(Jones's),
Cam-

brian
53.
Cambrian,

Bungey's

54.
Kyeburn,
Keyburn

Tumbull,
G. Dunsmuir,

A.

Jones,
J.
R.

1923 28

;

20' 12' 40'

12' all 25'

323 75 800

323 75 800

1,473'1,796
210;

285

10,888:
11,688

1 1 3

1 1

r
W

•15'

15/2/89 15/2/89 16/2/89

Dungey,
C. McOready,

D...5 16
brown

11

16' 25'

8' 12'

N.W.
3°

S.
45°
W.

40°
S.
45°
W.

40°
S.

45°
W.

70°

narrow
i

3'x
2'

10'

adit

1,251 230
100

1,251 330

2,560j
3,811

13,734!
14,064

2

'2

2 2

hand

natural
16/2/89 14/2/89

..

55.
Perseverance,

Kyeburn
..Archer,

C.

11

14'

10'

s

5'
x

2'
6"

50'

111

10

121

5,216
5,337

"

14/2/89

56.
Commercial,

Kyeburn
.. [burnt

57.
Commercial
(No.
2),

Kye-

58.
Alexandra,

Alexandra..Archer,
C.

Archer,
C. Thomson,

W...7 1 10

8' V2'

5'
6" 6'

open bord
and pillar ditto

5'6"x2'9" 4'0"x2'6" 4'
x

3'

60' 50' 62'

shaft
459 20 650

20

479 20 650

706!
1,185: 20

11,139:
11,7S9

1

3

natural
14/2/89 14/2/89 22/2/89

59.

Macqueenville,
Alexandra

Lett,
R.

I

5'

all

N.
20°
E.

1
in
7i

S.
75°
W. slight S.W.

1
in

8

S.
1
in
3

'2

358

358|

4,951;
5,309

1 1

11

22 2

horse

bu!
cket

22/2/89

GO.

Earnscleugh,
Clyde

Field,
G.

13
I

14'

8'

4'10"x3'
.35'

adit

3,700!
3,700

hand

natural
21/2/89

"

Gl.
Waikerikeri,
Clyde

Holt,
W.

8

20'

!

stoping
3'
6"
x
3
7

4'
x

3'
6"

4'
x

3'
0"

160' 30' 36'

shaft
334

334
17,726
18,060
1

2

horse

I

21/2/89

02.
Dairy
Creek,
Clyde

Collins,
T.
M.

..18

20'

10'

S.
45°
E.

45° E.
6°
S.

60°
S.
40°
W.

5°
N.
70°
W.

1
in
9

W.
1
in
4

ibord
and
I

pillar ditto

adit

3,723
3,723

hand

21/2/89

••

03.
Excelsior,
Cromwell

Burrowes,
J.

•

12'

7'

6'x4'
58'

•

14/3/89

I

2,112
2,112

G4.
Parcell

and
Jones's,

Crom-

well
G5.

Bannockburn,
Cromwell

Jones,
E.

Clarke,
A.
W.
N.

14

10'
6"

6' 0'

349

349

349

1

1

I

"

21/2/89

18
!

12'

I

6'
x

2'
6"

engine- plane adit

..I
I

8,628,
8,628
•
■

engine
3'

6"
50'

I

21/2/S9

*'

06.
Kawarau,

Cromwell
67.
Gibbston,
Gibbston

GS.
Steele's,
Gibbston

G9.
Cardrona,
Crown

Range..
Pryde,
J.

Cowan,
James

..
Steele,
Henry

..12 22 3

pitch
2 1

15'
7'6''
&
IV

25'

7'
6" all

W.
22J°

S.
60°
W.

35°
to
40°

W.
35°

narrow
1

4' x3'6' x2'3'6"x3'6"
90' 30' 130'

1,409 993 350

1,409 993 350

8,865
10,274

13,070
14,063

924

1,274
■2!

Q 2 2

3 2 4

horse hand

21/2/89 18/2/8S 18/2/89

.••

Robinson,
W.

5

20'
+

20'

open

800

800

400

1,200

3

18/2/89

70.
Birch's,
Crown

Range ..71.
Jones's,

Roxburgh
72.

Perseverance,
Roxburgh

73.
Fernhill,

Green
Island..Thomson,

W.
..

Jones,
3.

Craig,
James

Gray,
James

4 19 12

lignite
1 1 11

10' 25' luidef. 19'
0"

10' 20' nndef. 7'

W.
35°

W.
1
in
7

undefined N.
10°
E.

1
in
10

narrow open

adit

],000 654 6,219

1^000654 8,505
212J

212

3,271!
4,271

597

1,251
06,873
75,378

3 2 -1

3 2 18
hand

natural ■•

18/2/8922/2/89 22/2/89 10/9/89

brown

room andranee ditto
1
4'9"x3'6"

40'
+50'
adit

2,'2S6

14

hand

furnace

74.
Green
Island,
Green
I.

..Allen,
E.G.

17

14'

10'

E.
10°

N.
1
in
10

E.
1
in
10

"
I

1,660
1,536

3,196
105,002!
108,198

6

horse

'natural
10/9/89

75.
Saddle
Hill

(Christie's
No.
2),
Saddle
Hill

76.
Bank

(formerly
Saddle

Hill),
Saddle
Hill

77.
Glenochiel,
Saddle
Hill..

Christie,
James..3

19'
6"

6'

5'
x

2'

4' x4'5'
x
2'
4"

50'
+10' 20' 35'

1,350
2,965
4,315

64,296
68,611
3

10

24/9/89

Harris,
Adam..6

19'
6"

6'

E.
1
in
10

2

40

42

4,081
4,123

2

24/0/89

Bryce,
D.

84

.I
20'

8'

varies

8'x4'
48'

w

519
104

623

2,980:
3,380!
1

4

syp
hon

24/9/89

3

1

iWinding
from

14;
f
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Statistics
of

Workings
in

Coal-mines, 1889—continued. MIDDLE
ISLAND—

continued.

206

Name
of

Mine
and

Locality.

a

o o

a CO

3 eg as I

p Q

<4> O S

S ©
do

CO

Dimen:
iions
of

,fts.

t*i CD o

Output
for

1889.

li- lt! 3,

2

±i

GO lag ft
<J
ft

M

Nu: Ol'( emmber
of

Men iinarily
i

ployed. pq

H
;

•a
a

Pfimps. O 53

o a

a (S

o Q

Name
of

Manager.

Sine
of Shaft.

Depth
of Shaft.

>al.
Slack.
Total.

0 O«3*

Coal.
Slack.

o ©pq

3

© O

Otago—continued.
78.
WaltonPark,

Greenlslan,d,
London,
J.,
Gene-

ral

Manager;
Shore,
T.,
Mine

ManagerFreeman,
James

19
brown
IS'

E.
1
in
9

Tons. 13,025
j

Tons. 4,020
Tons. 17,645
Tons. 351,620
Tons. 369,265

r

room andranee
11'
x
4' 12i'x4i' 5'

x'4'~
175' 173' 25'

shaft

39
46

engine
4'
6"

11"
175'
[furnace
24/9/8!

79.

Abbotsroyd,
Green
Island

16'

E.
10°
N.

1
in
10

S.
1
in
10

ditto
4' x4'4' x4'4'x4' 6' x6'3'x2'6"
80' 45'

1

27'
+G'

32' 20'

engine- plane
8,908

11,103
124,256
135,359'

10/7/8!

8J

7'

2,195

20
28

2'6"
6"
47

80.
Mosgiel,
Mosgiel

Sneddon,
James..
5

15'

7'-

2

1,460
4,800
6,260

11,728
17,988
7

11

syphon

natural
17/7/8!

81.
Brighton,
Brighton

Walker,
James

..3

6'
to
8'

6'

S.80"E.

6°
to
N.
20°

E.
12
D

yet
world varies

adit

339
112

451

719

1,170

2

hand

19/12/8!

82.
McColl's,

Brighton'
83.

Bruce,
Milton

Mr-Coll,
D.
L.

Hard
wick,

N.

1 15J
pitch

1 1

5' 12'
6''

not 6'

ngbord
and

j

pillar ditto
1 1

i'
x

2'

4'
x

3'

30' 20'

12 943

12 1,293
16,084

12 17,377
12

12

2 4

natural
19/12/8!28/8/8!

350,

84.
Bruce
(No.
2),
Milton..Hardwick,
N.

1

18'
6"

7'

N.
30°
E.

10° N.E.toE. 1in8 S.
60°
E.
5°

S.
20°
W.

1
in
4

N.B.
1
in
6

!

4'
G"
x

2'C" 4'6"x3'
28'

28/8/8!

■•

85.
Real
Mackay,
Milton..Young,
A.

24

25'

8'

34'

'749

749
13,908
14,657
2

2

28/8/8!

8G.
Fortification,

Milton

87.
Wallsend
(late

Camion's),
Lovell's
Flat

88.
Paskell's,

Lovell's
Flat

..,

89.
Gibson's,

Lovell's
Flat

..Reid,
T. Hewitson,

R.

5 19

lignite
1 1

12' 25'

6'
to
7'

all

open

I

659]

650

1,784 4,140
1,784 4,790,
I

1

28/8/8!

•■

Paskell,
J.
T.

Spence,
T.

1

pitcli
11

8' 20'

"i
11'
x

4'

8'
x
4'

250'

8 5

2
i

10 5

309

319 5

1 5

1 5

2 10

28/8/8! 27/8/8!

90.
Elliotthill,

Lovell's
Flat
Carruther,
A.

1

20'
+

6'

E.
15°
to

N.
5°

S.
45°
E.

S:
17°

bord
and pillar open

i

adit

600

600

!

600

3

natural
28/8/8!

91.
Adams
Flat,

Adams
Flat
Reid,
J.

V

ilignite
8'

all

167

167

75G

923

28/8/8!
■•

92.
Benhar,
Benhar

Nelson,
J.

26
brown

40'

20'

bord
and pillar ditto

4'
x

4'

48'

engine- plane adit

2,877
600
3,477
55,263
58,740
5

engine
ste
am-
jet

furnace
18/9/8!

93.
Morrison's,

Benhar
94.

Rigfoot,
Bonhar

95.

Kaitangata
(No.
1),

Kai-
/

tangata
96.

Kaitangata
(No.
2),

Kai^l

tangata

(

97.
Castle
Hill,

Kaitangata ..Morrison,
J.

Aitken,
J.

Watson,
W.
P.

|

Gen.
Manager

Shore,
Wm.
M.
f

Mine
Manager
J

Carson,
M.

3 3 14

pitch
ll 1 1

6' 8' 30'

G' 8' 25'

S.
12°

S.
12°

W.
45°

13'x5'6"
392'

shaft
\

engine
f

plane
j

adit

200 492

45

200 537

246727;

446 1,264
1 1

1

1 2

hand

natural
12/9/8! 18/9/8!

6

"

2;
10'
to
34'

19' 14'

25'

W.
1
in
4

..I lj 6'
diam.

210'+10'

33,803
19,489

53,292
445,946
499,238
14!
116
1301

r
engine horse

2'

5"
384'

furnace
18/9/8!

2i

7'
to
8'
N.

20°
E.

14°

3'
9"
x 2'6"

54'
+4'

631
134

765

1,158;
1,923

natural
29/8/85

!
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'J8.
Wangaloa,

Kaitangata..
99.

Lesmahagow,
Kaitangata

100.
Crofthead,

Kaitangata
..

101.
'Cullin's,
Waikoikoi

102.
Mainholm,

Waipahi

103.
Wyndham,

Wyndham ..104.
Munro's,

Wyndham
105.

Parratt's,
Menzies'

Perry

106.
Menzies'

Ferry,
Menzies'

Ferry
107.

Smyth's,
Gore

108.
Lieze's

(jun.),
Gore

109.
McKinnon's,
Gore

110.
Hoffmann's,
Gore

111.
Gore

(Hunter),
Gore..112.

Gore,
Gore.. .113.

Croydon,
Croydon

Smith,
J.

Sewell,
E.
M...Coulter,

W.

Cullen,
James ..Lischmer,

A.

Genge,
T.

Munro,
E.

Kerr,
D. Morris,

J.

98 3 2 1 49

lignite
11 1 1 1 1 1

10'
6"

5' 14' 4' 14' 2" 3' 6' 6'

6' all 8' all

E.
1
in
6
!

N.
slight

N.
20°
E.

10° N.
5°

E.
3° level

„ open
••I

18|61 1,042 30 '900 200485!

6
|

-io -900 30

24 61 1,052 30 900 30 900 200 485

852:784'1,240; 30 900] 1,928 "254 2,851
876 845 2,292 60 1,800 1,958900 454 3,336

::
2

1 ..3.. 1

..
2

..
2 ..1..lj 2' 3 1 2 1

hand horse
•• 7"'

..!"
i

3'"'
#6'

29/8/89 29/8/89 29/8/89 12/12/89 12/12/899/12/89 9/12/89 9/12/89 9/12/89

2' all

»

'1

. •

Cali 6" 6"

forn
i

3" 3"
ian 20' 20'

"

Smyth,
W.

Lieze,
M.,
Jan. ..McKinnon,

A.
..

Hoffmann,
J.

Hunter,
George ..Hunter,

George..Tweedie,
George..

4 128 7 2 1
1

11 1 1 1 1

10'
+

6'
to
7'

10' 10'+ 10'+ 10'
+ 9'

10' 6' all 10' 10' 10' 0'

W.
10° S.E.

5= level N.
12°

200'53 360j40!

200 53 360 40

150: 929 1,235;2,269j
f

655:
1

715 336

350'982 1,595 2,309 655 1,470 336
2.. 1..■1 11 1

6"

3"
12'

10/5/896/12/89 6/12/89 6/12/89 6/12/89

•• S.
60-
1

W.
15° N.B.

20°
S.E.
1
in
G

90°
strike

N.
and

S.

N.
20°
I

W.
15°

bord
and pillar open bord

and pillar

adit

755

755

j,

,
4

"
\

••"

114.
Hefiernan's,
Gore

115.
Sarginson's,

Waikaka
..

116.

Chatton(Pacey),Chatton
117.

Gliatton(Pemble),Chatton
Heffernan,
P.

Sarginson,
J.H...

Pacer,
W.
R.

..
Pemble,
Henry

..11 13 12

1 1 1 2

12'
+

9'
+ 10' 26'

and 20'
7'
6"
to

10'

12' 9' 10' all

145 75 400 800

14575 400 885

462j 110 4,398 S,9S0
607 185 4,7989,865
I;; 2

11 ■1 2

t.. "'

6/12/89 6/12/89 7/12/89 7/12/8»

85

;

118.
Perseverance
(formerly

Mapp
and

McKenzia's),
Chatton

119.
Pukerau,

Chatton
120.

Enterprise,
Pukerau

..McKcnzie,
James
3

adit

294

294

321

615
l!

2

horse

natural
11/5/89

O'Hagan,
C.

MeKenzie,
James

9

1 1

16'

6' all

W.
1
in
10

N.
G0°

W.
11°

ditto

913

30

943
15,836 165
16,779 166

2

2

hand

11/5/89

.

•-
■•

..

Southland.
121.

Otama,
Otama

122.
Waimea,
Ttiversdale

123.
Mataura

(Beattie),
Ma-

taura
124.

Mataura
(Town),

Mataura
Hunter,
T. Carmichael,

J.

Beattie,
James
..14

1 1 1

2'
8" 12' 12'

6"

8'

N.B.
5°

N.
10° N.W.

4°

open

200 436 1,228
••

200 436 1,228
1502,350 14,204

350 2,786 15,432
1 2 3

123

6"

3"
22'

7/12/89' 13/5/89 15/5/89

Town,
C.

3

13'

all

N.
70°
W.

5°
N.
70°
W.

1
in
8 N.70°W.3° level

N.
00°
E.

15° W.
35°
1

N.E.I
in
7

to
1
in
2£N.E.toE. 1in4toIin6

S.
80°
E.

5° S.E.
10°

bord
and pillar ditto opsn

1,651

1,651
2,8431I
4,494|

3

6''

4"
15'

15/5/89

125.
McGowan's,
Mataura

..'MeGowan,
F...2

3'
and

2'i

12

12

89

101

15/5/89

126.
Sleeman's,
Mataura

127.
Townshend's,
Mataura..

128.
Edge's,
Waikaka

Sleeman,
G.
P.

Townshend,
E.

..
Edge,
A.
A.

3£ 11

1 1 1

4' 8'
+ 14'

8' all

75 48 220
-20

75 48 240

170 155 325

245 203 565
1 1

1

16/5/89 16/5/897/12/89

129.
No.
14,

Waikaka
Edge,
W.
H.

2£

8'
7"

adit

50

50

40

90

2

hand

natural
7/12/89

130.
Nightcaps
(No.
1),
[

Nightcaps
131.

Nightcaps
(No.
2),
j

Nightcaps

|

132.
Nightcaps
(No.
4),

Nightcaps

\

133.
Flett's,

Nightcaps

HancTyside,
W.,

Gen.
Manager

Lloyd,
J.,
Mine

Manager
V

pitch

2'
4"

I

15'
and 10' 9'

6'
x
4'

6' x3'4'
x

3'

6'x4'
10'
+16' 135' '50 58'

+16'

engine- plane adit
)

i-11,000

11,000
63,544

74,544
13

19

/engine
J

horse
i

■3'
9"

6"
135'

furnace
7/5/89

Flett,
S.

3'
4"
to 5'6" 2'

to
r

50

50

7/5/89

2

..

••
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Statistics
of

Workings
in

Coal-mines, 1889—continued.

MIDDLE
ISLAND—
continued.

Name
of

Mine
and

Locality.
Name
of

Manager.
s s

1 "o

•6 o CO d
i

CD od

CD O pi EH

COo a

to

si g

Dimensions of
Shafts.

Si O

Out;
iut

for
L889.

II!
H=:- y,

3
c

Nu: ore cmmbor
of

Men linarilv iployod. i\
a

o
5

Punips. ,1 4S

d

!

a m

3 'oo o

o o

a

Coal.

6 oSi

Size
of Shalt.

Depth
of

Shaft.

Slack.
Total.

j

Tons. 250
Tons.
Tons. 250
Tons.

|

1,315
To
n 1,5651

134.
Wallace,
Nightcaps

..Eekl,
William

..

135.
Wairio,
Nightcaps
i,

|

136.
Wairio
(No.
2),

Night-
7

Knight,
James
V

caps

{

j

137.
Morley
Village,
Night-

/

Alley,
J.

]

caps
138.

Morley
Village,
Night-
1

Alley,
J.

caps

I,

j

139.
Hokonui,
Winton.. j

Somerville,
W.

..l99 i
pitch
1 11
10'
&
4'

all

!

9' 9'

6'

3'

all

!S.
80°
E.
5°

N.E.
5°

E.
10°
1

S.
80°
E.
5°

open bord
and pillar

|

open
••
i

••
adit

176

2,909; (•541
1

427
12,909 71T

1

1!

hand
1

•■ iuatural !I

7/5/8! 7/5/8! 7/5/8!

i

4'

N.
60°
E.

5° W.
14°
i

..I
176

427
•■■

3

"

12'
to

8'

3'
6"

5'
6"

all

5'

I

,

bord
and pillar open bord

and pillar ditto

adit

170
215

385

6,684
7,069
2

4

6

hand

natural
14/5/81

140.
Fairfax,
Fairfax

..Graham,
P.
S.

141.
McDowall's,

Fairfax.. McDowall,
H...11 3

lignite
1.1

N.
60°
W.4°|

S.W.
1
in

20 N.W.
5°

S.
75°
W.

15° S.12J°W. 8°

754

754

5,877 1,384
6,631 1,384

I

3

3

10/12/8!

••

..

"

142.
Isla

Bank,
Fairfax

..Mclntosh,
James

143.
Orepuki,
Orepuki.. Lindsay,
J.
B.

I

pitch
1 2

6' 9"
5'

|

adit

270 285

270 285

620 4,186
890 4,471
12

l2

hand
6"

2"
21'

natural
i

10/12/8!0/5/8!

I

144.
Popliam's
Cliiny,
Ore-

Popham,
James

..

puki

1

lignite
3'

open

17

17

80!

97
3

3

I
••

in
form ere

ope
statements,
and
\vl

;ions
wereresumed

ions
were 'Utput

of■ispended
;

ich
wasii

388 index
thii

!499,160'
187,285

586,445
5,060,303'

'5,646,748
466

1251;
1717|

Output
from

mines
inch

Less
output
of

four
mini

ded

.er

hose
operati

1,
and

the
oi

irior
to
II

icluded
n

i

heading
j

last
y.

4,697

irat

ear..

\

Totail
output

!

■5,819,277
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Accidents in Coal-mines.

[A-pproximate Cost of Paper.—Preparation, Nil; printing(2,400copies), £180.]

Authority : Geobge Didsbuey, Government Printer, Wellington.—lB9o.

27—C. 3.

NDate.a* Name of Mine. Locality. Cause of Accident: > s
O ""J

A£
3 !
Vao

Name
of Sufferer. Kemarks.

!_

1889.
1. Jan. 27 Whauwhau ...

North Islar, <4.

Whangarei Winding-drum .. i 1 Alox. Love .. Ho gothis arm jam-
med in thewinding
drum, and had it
amputated, but he
only lived for six
weeks after the ac-
cident.

Was ridingonatruck
used to haul water
out of the mine
when it capsized,
and his leg was
broken.

Was braking a rail-
way coal - truck,
when his foot slip-
ped,and train pass-
ed over his ankle.
He had his leg am-
putated, but died
shortlyafter.

2. July 13 Kawakawa .. Bay of Is-
lands

Riding on a truck James Bouse

3. Oct. 8 TaupiriReserve Waikato .. Railway-wagon .. William Gilloy

Middle Islai
Fall of coal .. I
Truck on incline
Pall of coal ..

•nil.
4. Jan. 11
5. „ 19
6. May 13
7. „ 27
8. „ 28
9. June i

-0. „ 4
LI. Sept. 18
L2. Oct. 15
.8. „ 18
4. Dec. 21
,5. „ 21

Wallsend
Coalbrookdale
Wallsend
KaitangataNo.2

Greymouth
Westport..
Greymouth
Kaitangata

! 1
i

1
1 J. McMinn.

C. Ribey.
M. Kirkwood.
Wm. Dixon.
JamesHoward
J. King.
H. Robertson.
W. Thomas.
H. McDonald.
E. Smith.
John Curry.
T. Matheson.

1 | i
i

i i
1

1
1

Inquest attended.1
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