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In the Hon. Walter Rothschild’s beautiful collection of
New Zealand birds at Tring Park there are two partial
albinoes of this species. They are male and female. The
former has the crown of the head, face, throat, and an irre-
gular narrow stripe down the fore-neck dull greyish-white ; on
the shoulder, breast, and back there are likewise a few scat-
tered feathers of pure-white. The female, which is an excep-
tionally large specimen, has a broad, irregular, transverse
band of yellowish-white on the under-part of the body ; rest
of the plumage normal.

From a fresh specimen I obtained the following measure-
ments :—Adult 9. Length, to end of tail 29in., to end of
outstretched legs 41lin.; culmen, from anterior edge of cere
to the tip, 525in.; along the edge of lower mandible,
from the angle of the mouth, 6-25in.; tarsus, 8-50in. ; middle
toe and claw, 8-50in. (the claw being lin.); hallux, 0-75in.;
median circumference of tarsus, 2-50in.; circumference at
junction of phalanges, 4:25in. ; humerus; 2in.; cubitus, 1-50in.;
spur, 0-25in. :

Art. XI.—On the Fissures and Caves at the Castle Rocks,
Southland ; with a Description of the Remains of the
Ezisting and BEaxtinct Birds found in them.

By A. HaMminTon.
[Read before the Otago Institute, 10th May, 1892.]
Plates VII., VIIL

A FEW miles south of Lumsden, on the right bank of the Oreti
River, Southland, an outerop of limestone occurs at a place
called the Castle Rocks. Here denudation has exposed the
beds of limestone, which are tilted at a high angle, and huge
masses of rock have become detached, and have fallen, slipped,
or rolled to a resting-place on the spurs of the steep hillsides
or down to the valley beneath. The enormous size of the
blocks, and the confusion in which they are piled, recalls many
a memory of ancient and picturesque ruins on historic sites.

In this part of the world we are but now making history,
and comparatively little of Nature’s record of past centuries
has yet been read. Hidden in these Castle Rocks my friend
Mr. Mitchell and I have been privileged to find a very
interesting, even if still imperfect, chapter of the unwritten
record of the past.

For convenience I shall use the first person in writing these
notes ; but it must be understood that Mr. Barnhill, of the
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BONES IN FISSURE CAVES
To illustrate Paper byA. Hamilton .

Plan of Chasm

7247
s

V77 Plan and Sections

Z £ o

Fissure at Castle Rocks




b




HaminToN.—0n Avian .Rema@ns in Southland. 89

Castle Rocks Station, and Mr. Mitchell, of Manipori, have
eo-operated with me and renderéd me every assistance in the
exploration of the caves, and that I am deeply indebted to
them for their help.

Mr. Mitchell having found some bones of Aptornis defossor,
Owen,* in some caves amongst these rocks some years ago, I
wasinduced to visit the place, and, after some little search,
found that there were two places which yielded small bones of
birds other than moa. One plage was at the bottom of a
deep water-worn cave, far down under the rocks, the bottom
of which was a stiff, yellow, wet clay; and the other, a more
promising-looking place, nearly on the top of a hill, was a
naturally-formed trap or pitfall for apterous birds.  The
descent into this pit was perhaps 95ft. or 30ft. Small trees

and bushes were growing close to the mouth, arnd a long vine"

or stem of the Rubus served as arope by which to descend into
the pit or chasm. The greater part of the floor was covered
with a stiff, greasy-looking brown earth, somewhat irregular
on the surface, and in many parts hidden by the dead leaves,
dry twigs, and sticks that had fallen or blown intoit. I was
surprised to see sticking out from the débris, under the
sloping surface of the rock on the lower side, a number of bird-
bones, and still more surprised and delighted to find that, by
seraping up the ground with a pick, bones could be obtained in
oot numbers. I must now try to describe more particularly
and definitely the character of the chasm or fissure.
The sides were formed by two enormous blocks of the
limestone imbedded on their edges, with the planes of strati-

fication or fracture nearly parallel, but both tilted at a con-

siderable angle. The upper end of the chasm was closed by
irregular blocks of limestone, and also-the lower end, but not
to the same level. The chasm is only accessible from this
lower end. The length was about 50ft., and the average
breadth 8ft. The rock on the right of the entrance sloped at
a somewhat greater angle than the one on the left, so that the
width increased a little towards the bottom. .

A reference to the plan and sections on Plate VII. will
give an idea of the place. '

The general result of the digging in this pit was that the
bones were only found along the underface of the rock on
the right hand, and chiefly in the light friable mould formed
by the decay of the leaves and vegetable débris; and this,
mixed with the limestone dust and efflorescence, proved to
have preserved even the most delicate bones in perfection.
On the left-hand side the soil was stiffer, and full of bird-
guano and clay ; very few bones were found in it. A reference

——

* See‘Trans. N.Z. Inst., vol. xx., p. 175. ~
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to the section will show that at A and B there were two
distinet layers of guano thickly studded with the smaller bird-
bones, and much hardened and consolidated, possibly by the
trampling of birds. The space marked C, as mentioned above;
contained the best bones, but all in the greatest confusion: only
in a few instances did we obtain anything like a complete:
skeleton of any bird with the bones in approximation. :

+ On our last visit we went to a depth of 8ft. at C, and got
bones in profusion. Much as I wished to do so, we found it
impossible to go deeper, as the earth above would keep coming
in on us. At D we found a hollow, or open shelter, which
was almost if not quite closed with the accumulated earth.
A large number of bones were got from this part.

At E, some little distance under the surface, Mr. Mitchell
found a crevice which appeared to lead into another cave.
The-prospect of a new and untouched deposit fired us with the
greatest enthusiasm, and we dug the soil away till the aperture
appeared; but, alas! it was only 9in. wide at the mouth—much
too narrow for either of us to squeeze through. Placing a
lighted candle on the end of a long stick we pushed it in and
saw a cave, not very large, but very pretty, as the floor was
thickly covered with bird-skeletons all covered with the pure-
white efflorescence from the limestone roof, like snow. Great
expectations were formed as we took it in turns to hammer at
the narrow opening with my geological pick, and, after more
than an hour’s work and numerous trials, Mr. Mitchell, being
an inch or so less than I, managed to wriggle in on his side.
He then gathered up the bones and passed them out to me,
literally in « hatfuls.”

The floor of the short passage, which widened a little after
t]:flebgn;rance, was very hard, as if trodden down by the passage
of birds. .

The end of the little cave was a small irregular chasm, de-
scending vertically, which was too small to examine properly.

At F, at the other end of the cave, there was another lateral
opening, 10ft. or 12ft. high at the mouth, and extending
perhaps 20ft. This was covered on the floor with soft crumbly
stalagmitic deposit, but no bones were found in it.

As the result so far of our examination, I find that, of still-
existing birds of flight, a considerable number of species are
represented, but naturally only in small numbers. They in-
clude owls, hawks, crows, petrels, and some of the smaller
perching-birds. The distinct group of birds which we call in
general terms moas was well represented by the species
living in that part of the country, and some excellent skeletons
of some of the smaller species were obtained, and some in-
structive specimens of immature birds, which promise to yield
interesting information on obscure points.
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The character of the deposit was. such -that our examina-
tion of it was necessarily slow and minute, the bones -being
found in such a confined space:: it is therefore somewhat
surprising that not.a single fragment of 1 eggshell of any kind
whatever was found by us. In the Barnscleugh cave, I believe,

numerous fragments: were found both of duck and moa egg-.

shell. ‘ .
" The bones’ themselves were exceptionally W@ll;.:preserved',

only two small patches being found ;. where the bones were .

perished through damp. . -+ - - ,

The scattered condition of the bones of the smaller birds
_ may, I think, be accounted for by the probability that wekas

(and kiwis) lived for some fime after their being entrapped—

as long as there were dead birds, or weak individuals which
might be killed, on which they could live.
. To account for the male and female of the giant eagle
(Harpagornis) being present is almost as difficult as to account
for their presence in all the large finds of moa-bones. They
may have had their nest on the top of the rock, and it is quite.
possible that they may have been tempted in by the carcase of
a dead moa, and then have found that in the narrow space be-
tween the rocks they were unable to spread their wings for
flight, and thus perished miserably. -

In all open fissures or chasms of this kind we may expect
to find intrusive deposits: I was therefore not surprised to
find the bones of a sheep at and near the surface; also, at a
lower depth, close to the rock, the skuall and remains of a pole-
cat ferret ;—no doubt accidental victims during the ¢ sheep
period.” No trace of man’s handiwork was found, either in
the form of stone tools or of intentionally-broken bones. - Some
of the bones near the top of the leafy deposit at C had
been slightly burnt—in all probability from sparks from the
frequent grass-burnings in the neighbourhood, or from the
matches of visitors at an earlier date than our exploration.

From inquiries I find that this place has been known. for
many years to settlers in the neighbourhood, rabbiters, and
others, and that numbers of the most noticeable bones have
been collected at various times, but not preserved. It is diffi
cult to express one’s feelings on this matter, and I deeply
regret that the specimens have all perished, as from what we
found remaining it is probable that almost, priceless treasures
have been destroyed heedlessly. Mr. Savage, who was my
guide on the first occasion, collected a number of bones some
years ago, and transmitted them to a museum in Scotland.
To his intelligent interest in the matter I owe much ‘valuable
information. I have undertaken to examine and report upon
the very large number of bones which. the chasm . yielded to our
digging, and I now propose to give a short account of the most
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important -of -the species at present recognised among the
remains. L : ) ‘
. HARPAGORNIS.

Pride of place will certainly be yielded to the great extinct
eagle, first made known by the excavations of Sir Julius von
Haast at Glenmark, and described by him twenty-one years
ago (1871). Very few bones have since been found, except at
Hamilton Swamp and Enfield. I was therefore much pleased
when I found very near the surface the ulna of Harpagornis,
and shortly after one of the huge claws, or ungual phalanges.
Piece by piece we found most of the important bones of the
body, and on the last day of our digging we found the long- -
looked-for skull, nearly perfect. Up to the present time only
two very much broken crania have been found—one at Motu~
nau, and the other, rather more perfect, at Enfield. Strangely
enough, none of the bones found were duplicates, till just at
the last a second right coracoid, much larger than usual, was
found, thereby implying the presence of two skeletons, and
giving hope that further research will be rewarded.

Harpagornis moorei, Von Haast.
Skull.—Fragments known :—

1. Basal portion, much broken, from Motunau, North Can-

" terbury; in Colonial Museum, Wellington.*

9. Fairly vperfect calvaria, from the deposit of bones
exhumed by Mr. H. O. Forbes at Enfield, near
Oamaru, Otago, 1891.

3. Skull and upper mandible, nearly perfect, with right
quadrate, from Castle Rocks, Southland.

There is a lower mandible of Harpagornis in the Christ-
church Museum, from the Hamilton Swamp. From its
measurements I should assign it to H. assimilis. Extreme

- length, 113mm. ; extreme width at articulation, 74mm.
Vertebre.—From Castle Rocks :—

Cervicals, 4.

Dorsals, 6.

Caudals, 3. i

Pelvis.—From Castle Rocks: Length, 7:27in. (180mm.);
greatest breadth, 8-:25in. (75mm.).

The pelvis in the Colonial Museum is from Otago, and
was found by Mr. Low.f It measures 7-22in. in length,
and 3-38in.-in width. The specimen has been figured by
Haast and by Owen.

* Rep. Geol. Surv. N.Z., 1888, p. xx., and p. 76.
1 Trans. N.Z. Inst., vol. iv,, p. 114 (footnote); Trans. N.Z. Inst.,
vol. vi., p. 71, plL. ix., figs. 1, 2, 8. Owen, ‘‘ Extinct Birds of New Zea-

land,” vol. ii., pl. ev., figs. 1, 2, 8.
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H. assimilis: A fragmentary pelvis is recorded in’ the
Transactions® as having been found at Glenmark, and is
one of the types in the Canterbury Museum. The extrgme
length of the sacrum is 122mm. It is too much broken
for further measurements. The sacrum of the Castle Rocks

" gpecimen measures 136mm.

Sternmm.—Mr. Forbes has had, I believe, the pleasure of dis-
covering this bone at Enfield. : ,

Coracoid.—Two specimens of this bone were found at the
Rocks, and, being both from the same side, indicated the
presence of two birds. .
1. Total length, 106mm. ; greatest width at base, 52-5mm.
2. " " gomm' 3 ” -" 501nm-

As the coracoid of the smaller sex of Harpagornis has not
yet been- recorded, we may for the present assign No. 2 to
H. assimilis, which is in all probability, as suggested, the
male of H. moorei. Should, however, & gtill smaller coracoid
occur, the determination will be doubtful, and the differ-
ence will only be of an individual character.t

Scapule.—The right and left-scapule were obtained in the
course of the excavations at Glenmark.} These were, I
believe, of H. moorei, as on P. 63 the left scapula of
H. assimilis is mentioned as part of the result of further
excavation. No measurements are given of these.

At the Castle Rocks the right and left scapule were
found of what I take to be H. moorei. Theextreme length
in a right line is 134mm. : ‘

Furculum.—The specimen I found I unfortunately broke with
the pick, and though I searched carefully I could not find
the remaining portion. The fragment shows the very
robust character of the bird. The bone has not been
recorded before. There is, however, a cast of a frag-
ment of a furculum in the Canterbury Museum ; the
locality of the original is unknown—ypossibly Enfield.

Humerus.§—A very perfect humerus was found in the stiff
brown earth at the upper part of the cave. It measures :
length, 240mm. ; circumference, 55mm. This is probably
the humerus of H. moorei, as the humerus of H. assimilis is
given as 223mm. (8-57in.). I have examined the types
in the Canterbury Museum, and T make the measurement

* Tyans. N.Z. Inst., vol. vi., pp. 66, 71, and 73,
t There is a cast of & coracoid in the Canterbury Museum, locality

unknown—possibly Enfield—measuring 84mm. This might also be of
H. assimilis. .

t Trans. N.Z. Inst., vol. vi., p. 62.
§ Trans. N.Z. Inst., vol. iv., p. 195 fragment of right humerus, Glen-

mark Creek. Owen, ‘Extinct Birds of .N.Z.,” p. 145. H. assimilis:
Prans. N.Z. Inst., vol. vi, P. 69, pl. viii., figs. 1, 2 (lettered in error
H. moorei). Owen, * Extinct Birds of N.Z.,” pl. evi,, figs. 1, 2.
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216mm., or 8:42in. Besides this bone theré are two frag-
ments, one of the distal end of a humerus and the other
of the proximal end, in the Canterbury Museum.
Ulna.*—This bone was also found perfect at Castle Rocks.
Its length was 2569mm., which is nearly the same as the
right and left from Glenmark—10-06in., as given in the
Transactions. .
Hayving recently measured the type specimens in the
Canterbury Museum, and some from Enfield and Hamilton,
I give the dimensions :—

H. moorei.

in. mm,
Glenmark, R., type, mended, length 99: 250 Cant. Mus.
; L., ., . . 99: 250 "

Ha,ngilton, R. .. .. e 90: 255 Ota,go”Univ. Mus.
Castle Rocks, R. .. ve ¢ ae .. 259

H. assimilis.
Glenmark, L., typet . . 9-25: 232 Cant. Mus.
” R., . e s 93 : 235 ”
Hamilton, B. .. .. .. 90 :230 . ‘
Radius.!—Found on the surface, at the extreme end of the
cave, under the overhanging rock. Length, 246mm.

There is a radius in the Canterbury Museum from
Enfield measuring 235mm. These two will probably
belong to H. moorez.

The type of H. assimilis'is given in the Transactions as
measuring 7-62in. (Trans. N.Z. Inst., vol. vi., p. 71), but
from my measurement I make it 8-6in., or 219min.

Metacarpus.§—One perfect metacarpus was obtained, and, as
it measures 126mm., it will probably belong to H. mooret, the
metacarpal of H. assimilts being given as 4'48in. (about
105mm.); I find the type, however, to measure 113mm.

Carpus.—I found a small boné, which I take to be the carpus,
when sorting over the smaller fragments from the cave.

Femur.||—Unfortunately we have not yet found in the cave a
.femur of Harpagormis. Von Haast gives the length of the
femur of H. moores as 6:66in. (166mm.) ; Glenmark.

* Trans, N.Z. Inst., vol. vi., pp. 62, 63, 70. H. assimilis : Trans. N.Z.
Inst., vol. vi., pp. 63 and 70, pl. viii., figs. 3, 4. Owen, ¢ Extinet Birds of
N.Z.,” pl. evi, fig. 8, p. 145,

1 The left ulna of the type of H. assimilis is slightly abnormal at the
distal end.

1 Trans. N.Z. Inst., vol. vi.: fragment of left radius. H. assimilis:
Trans. N.Z. Inst., vol: vi., p. 71, pl. viii., figs. 5 and 6.

§ Trans, N.Z. Inst., vol. vi., pp. 63, 64, 71, pl. viii., fig. 7. Owen, ¢ Ex-
tinet Birds of N.Z.,” p. 146.

{) Trans. N.Z. Inst., vol. iv., p. 193, pl. x., fig. 1: left femur. ¢ Geology
of Canterbury and Westland,” p. 444. Broken femur in bed 5, peat, Glen-
mark: Trans. N.Z, Inst., vol. vi., pp. 64, 65.
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H. assimilis:* A right and left femur were found in
the deposit of the Glenmark Creek, and the measurement
is given at 6:09in. (146mm.). T make it 155mm. There
is & femur of -H. assimilis in the Otago University
Museum, from Hamilton, which measures 147mm.

Tibia.4—Only one tibia was recovered, but that was in most
perfect preservation. It is slightly longer than the Glen-
mark specimen, being 249mm. The right and left of both
species seem to have been found at Glenmark (pp. 62, 63).
These specimens measure 9-8in. (or 236mm.) and 9+4in. .
(or 239mm.). The same bone in H. asstmals is 8:92in.
(227mm.) in length. In the type of H. asstmilis the arti-
culating surface is too much destroyed to allow of accu-
rate measurements being obtained ; the length is, how-
ever, approximately correct. A specimen from Hamilton;
also in the Canterbury Museum, more perfect, but still
wanting a process, measures 8:25in. (210mm.).

Fibula.}—Two fibulee were found, one much broken. Those
found at Glenmark are supposed to be of H. moorei.

Metatarsus.§—One right metatarsus was found at the Rocks.
Tt measures 162mm., being slightly longer than the Glen-
mark type, 6-08in. (165mm.). The breadth at proximal
end is 40mm.; at distal end, 44mm. I have a specimen
from the Dunstan Range measuring 158mm., and one from
the Maori middens at Warrington, 137mm. : this latter,
however, will be probably H. assimilis,|| which Von Haast
gives as 5:87in. (160mm.).

Metatarsus of H. moorei.

r—Brea-dbh.'-\
Length. prox.  distal
end. end.
mm. mm. mm

Glenmark types 155 37 42 2 specimens, R. and L.
Castle Rocks ... 162 40 44 ‘

Dunstan ... 158 38 43

Enfield ... 155 38 42 Cant. Mus., R.

Metatarsus of H. assimilis.
Glenmark type 148 32 87 Cant. Mus.
Hamilton ... 148 31 37 " -
Warrington ... 137 30 36 ‘ .

- - 4 : i

* Trans. N.Z. Inst., vol. vi., pp. 68, 65.. Owen, ¢ Extinet Birds of
New Zealand,” p. 146, pl. evii., figs..1, 2.

+ Trans, N.Z. Inst., vol. vi., pl. vii,, figs. 1, 2, p. 66. Owen, * Extinct’
Birds of New Zealand,” p. 147, pl. cvii., figs. 5, 6.

t Trans. N.Z. Inst., vol. vi., pl. vii,, figs. 3, 4, pp. 62, 67.

§ Trans. N.Z, Inst., vol. vi., pl vii., figs. 5, 6. Owen, ¢ Extinct
Birds of New Zealand,” p. 147, pl. cvi., figs. 5, 6. .

|| Trans. N.Z. Inst., vol. vi., pp. 63, 64, 70. L P



LA~

=

96 3 Transactions.—Zoology.

Phalanges.*—Those recovered were four ungual phalanges,t
and most of the bones of one foot.
Ribs.t—About fifteen ribs, more or less perfect.

Passing over the remains of still-existing flying-birds, a
list of which will' be given at the end of this paper, we will
next take a very important group of Ralline birds in which
the power of flight is feeble, if not altogether lost, and which:
contains some of the most interesting forms included in the

New Zealand ornis.

NOTORNIS.

" One of the forms which some of us have been permitted to
see in the flesh is Notornis mantells of Owen, or Notornis
hochstetteri of Meyer, otherwise known as the takahe.
Perhaps it is the fact that we have actually evidence, from
living specimens, of its plumage and appearance, that gives it
quite a popular interest, to say nothing of the actual value as
a museum specimen.
 The cave yielded the remains of three of these birds, two of
the skulls and the set of limb-bonesbeing nearly complete, one of
the skulls being in an exceptionally fine state of preservation.
I have given a table of measuremenfs below, by which
it will be seen that the measurements of the principal bones
closely agree with those of Von Meyer and Professor Parker,
and differ largely from Professor Owen’s Waingongoro speci-
mens, thereby supporting the idea that there must have been
some error in the determination of some of the type bones, or
that the North Island species is, much larger. The only re-
mains that T obtained at Te Aute correspond more nearly with
the southern bones than those of Waingongoro. The measure-
ments of any bones from the original locality in the North
Island would be of great interest. Recently I obtained three
metatarsals from a Maori midden at Longbeach, near Dun-
edin, which fact would perhaps indicate that at one time this
stately bird was not uncommon, and was valued as food. A

* Trans. N.Z. Inst., vol. vi., pp. 62, 175. Casts of the type bones of
Harpagornis are in the British Museum, and are mentioned in Lydekker’s
Catalogue, 1891. The only original bone at that date in the Museum collec-
tion was one from Waingongoro, in the North Island of New Zealand:
¢ the proximal phalangeal of the second digit of the right manus”
(No. 822457). On page 26 the notice of the original types states that
they are in the Museum at Wellington. The pelvis of H, moorei is the
only one of the types in the Colonial Museum ; the rest are in the Canter-
bury Museum.

+Trans. N.Z. Inst., vol. iv., p. 195, pl. xi, figs. 1, 2. Trans. N.Z.
Tnst., vol. vi., pp. 62, 63, and 75. Owen, * Extinct Birds of New Zealand,”
p. 148, pl. cvil,, fig. 7.

{ Trans. N.Z. Inst., vol. iv., p. 194, pl. xi., fig. 5, Trans, N.Z. Inst.,

vol. vi., pp. 62, 63.
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Harpagornis moorei.
(lower view)
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Bransagtions Pew Featand Jnstitute, Vol. XXV, PL VII. I,

Harpagornis miocrel.
(side view.)
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pelvis of Notornis was obtained from the Ea.rnscleugh Cave,
.and is now in the Canterbury Museum, .

MEASUREMENTS OF Nomonms

<& | $8|588) 4 | %
SR8 SE|8-8| 3s] S«
- SME| 44| g5z | A&7 AY
§ -5 ad | S 5'2 22 -2z
-85 | .28 | 8=g.|,.2 z
RES | BEE | wae | BS | &S
o 833 (- & 8'5
HA > :
‘Skull— : ' mm, | mm., | mm. | mm, | mm.:
Length, from pos’ﬁenor surface of | .. /| 98 .. |104 | 100"
occipital condyle to end of beak ’
Greatest breadth . e | .. 45 45 425 4156
Humerus—
Length - .. .. R RN “90 875 | 82 .
Brea,dth of head - .. R 21 .| 235 20 .| -..
Breadth of condyles .. Lo | es | 155 18 | 14
Circumference of shaft o]l e 19-25| 16 .. .
Ulna—
Length .. R 75 755 .. ..,
Breadth of proximal end R 14 138 .. .
Breadth of distal end .. R E 9 87| .. .
Femur— .
Length . 122. {111 | 109 {110 [ 106
Breadth of prox1ma1 end along . 245 | 27 . 23 ;
axis of neck .
Breadth of distal end . 24 27 24 23
Circumference ab m1ddle of sha,ft .- 34 34 .. ..
Tibia— ) '
Length . ..1200 |[168 |165 | 164 | 1605
Breadth of promma.l end e | 32 31 815 | 28
Breadth of distal end . . 18 22 175 17 .
Circumference at mlddle of shaft | .. 295 | 29 255 | 24
Fibula— . -
Length .. I R . e
Breadth of proximal end R .o 1221 12 |- .. _
Tarso-metatarsus— ;
Length’ .- 129 | 98 |10 [108 | 98 -
Breadth of proximal end trans- | .. 195 | 22 195 20
verse :
Breadth of antero-posterior .| «. | .. 243 22 | 215
Breadth of distal end .. o] .. ] 215 23 21 21 -
Breadth of shaft . | oo | 102]°10 95| 94
Sternum— : . -
Greatest length . T4 w5l 72| 72 -
Length of median longltudmal . 62 .| 66 64 63
axis ;
Height of keel . el | 9. 8 6 7.
Coracoid— . i .
Greatest length . e | e 47 435} 45-| 48 ..
Scapula— .
Length in a straight line O B 74 45| 72 .
Pelvis— : IR
Greatest length o o Tee| e 14T 1130 -[.124 | 125
Greatest width .. N 54 55 52 53
Gieatest width of sacrum e b 23561 23 25 26

7
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98 Transactions.—Zoology.

Furica.

Quite recently Mr. H. O. Forbes has announced in the news-
papers the discovery of a curious Ralline form (4phanapte-
ryx ?) in the Chatham Islands, and with it he found bones of a
coot (Fulica), which he describes as ¢ closely allied to Fulica
newtons, found at the Mauritius with the Aphanapteryz and
the dodo.”

Our cave has produced abundant evidence that we have
had here in this Island a large Fulica, also closely allied to,
if not identical with, Fulica newtoni. 1 have now a consider-
able number of bones of mnearly all parts of the skeleton,
including three crania. (See Table below.)

It is possible that further investigation may prove that,
notwithstanding the great distance separating the localities—
half the circumference of the globe—the species is F. new-
tomi. As, however, it will be convenient to have a name for
this species, I propose calling the Fulica from Castle Rocks
F. prisca.

Tt must have been a bird nearly as large as the Notornis,
but with a small head, and a frontal shield like the pukeko
and Notornis. There is evidence to show that F. newtons
had a white shield, and was of a black or brown colour. ILike
its congener, it was probably a bad flier but a good swimmer.
The genus is not represented in our list of existing birds, but
Mr. Colenso has described® a small bird probably of this
: %1:_0111),. which he met with many years ago on the Waikato

iver. .

I have also had a report from a sportsman who killed a
small bird answering to Mr. Colenso’s description in a swamp
near Wanganui, but by an accident the specimen was lost.
On the Australian Continent, Mr. De Vis, of the Queensland
Museum, has described and figuredt a fossil humerus from the
Chinchilla deposits of the Darling Downs, as Fulica prior. As
it is uncertain whether the two fragments belong to the same
bone, measurements could not be taken, but it is evidently much
smaller than the New Zealand species. The range of varia-
tion in the measurement of the bones of the legs obtained in
the cave is considerable, but Giinther and Newton,| in their
note on the Mauritian species, do not let a difference of
90mm. in the tibis of full-grown birds (a seventh of the length
of the longest specimen) deter them from inciuding in one
species these widely different figures.

* Tasmanian Journal Nat. Science, 1845.
+ P.L.S. N.S.W., vol. iii., pl. xxxv., figs. 9, 90.
{ Phil. Trans. R. S. Lond., vol. clxviiv., p. 434.



F'ULICA PRISCA.

Femur.
—_ mm.| 78 |79 {80 {81 {82 (83|84 (85| 86 87 88 89 90 91 92 93
Specimen No.1.. . N A P DT U U P BN . . . . . . .
" 2.. .. . . . .e X .o X .e . .
” 3-. e . . . .o . .o . e . (X .s e
” 4, . oo | . X | . .o . . .e .
Tibia.

—_— mm. | 143| 144| 145 146| 147| 148] 149 150| 151 152[ 153l 154] 155| 156| 157| 158| 159| 160] 161{162

Specimen No.1 .. . el x| x x| ]
2.. . . o

”

X .e . . . .o .o . .o .o

”

Metatarsus.

_ mm. 81‘82 s3|84 85 | 86 87[88]89'90 91'92 93 94] 95 ‘ 96 | 97 | 98

. o X .o

.
X €

Specimen No.1..
. .. IO DS ORI I D IO

oo .o e oo e e oo

. .
” .e .o 3 » .e e LY . . o oo .

”

s o+ e o

.
. K] oe .o
.

* e e
.

e o o
.

- s e

> o

.o X .
4 e . X e . . . . . os .

Nore.—In all these tables of measurements only bones of apparently adult birds in good condition were taken for measure-

ment,
I have lately had an opportunity of measuring a series of bones of the Fulica from the Chathams. The tibi ran from

152mm. to 163mm., the eighteen specimens being thus a trifle larger than F. prisca.

puvpyanog ur suwAY UMY UO— NOLTIRVE]
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APTERYX.

Naturally, the kiwi remains constitute a large proportion
of the bones found. Once having entered the chasm, escape
was hopeless, and sooner or later his remains were added to
the mass. o o

The majority of individuals seem to have been adults of the
two species ‘still to be found in the fastnesses of the wild West
Coast, A. australis and A. owensi. The remains of the two
species are easily distinguished, and, as the series of leg-bones
is much larger than any collection hitherto made, I have given
the measurements of all the perfect bones belonging to adult
individuals, in diagrammatic tables, which will show at once
the range of variation. The range of variation In thé form
and size of the sternum is very interesting, and, within cer-
tain limits, exhibits many forms.. :

The series bears out the new diagnostic character of the
anterior border of the corpus stérni proposed by.Professor
Parker, in a paper on the development of the Apleryz,* that
of the smaller species, 4. owent; being sinuously, and of the
larger, A. australis, evenly, emarginate. Two of the larger
ones show distinet thickening in the median line, and in five
there is an irregular foramen on the right side of the post-
median process.

Qutrof the fifty or sixty examples of 4. australis I have not
‘noticed any variation in the number of facets for the ribs; but
in the specimens of 4. oweni there are two in which only three
pairs were apparently attached.

The postmedian process in 4. oweni seems to be always en-
tire, and rarely with any indication of a notch. In 4. ausiralis
the process is generally deeply divided in an irregular manner.

Mr. Lydekker, in his  Catalogue of the Fossil Birds in the
British Museum” (1891), constitutes a new genus (Pseud-
apteryx) from a solitary metatarsus from the Mantell collection,
¢ which corresponds to 4. owent, with the exception that the
outer foramen -above the tubercle for the tibialis anticus is
placed on a much lower level than the inner one, and there is
no depression on the anterior surface of the shaft, there is no
foramen in the groove between third and fourth trochlez, but a
distinet channel above the groove.”

* The material under notice énables one to definitely reject
the proposed genus, as I find that there are five metatarsals
. which have no foramen in the groove between the third and

fourth trochle. Of these, three are right and two are left.

No. 32287a, fig. 63a, p. 217, Brit. Mus. Cat., 1891—

Length, 69mm.
Width (prox.), 16mm.

* Phil. Trans. R. 8. of Lond., vol. clxxxii. B, p. 84.
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Castle Rocks— )
Length—a, 62mm.; &, 59mm.; ¢, 60mm. ; d, 65mm.;

e, 62mm. ’
Width—a, 21mm.; b, 19mm.; ¢, 20mm.; d, 2lmm.;
e, 20mm. )

. The position of the group of foramina above the tubercle
tor the tibialis anticus is very variable, and in 4. australis
they are more or less deeply sunk in a pit. In 4. owens they
are more apparent, and the two lower vary in position a good
deal: numbers of cases can be found in which one is lower than
the other.” In A. owens there is a strong ridge down the face
of the bone from the attachment of tibialis anticus, in the
majority of cases. From these variations I am convinced
that the genus Pseudapteryz has been founded on an individual
variation, and that the bone has no claim to even specific dis-

tinction.

Measurements of the Extreme Lengths of the Skulls of
Apteryx australis.

Number of Length. Number of Length.
Specimens. mm. Specimens. mm,
1 128 1 146
1 130 1 148
1 132 1 162
2 133 2 164.
1 .o 184 2 168
2 .. .e 135 2 169
4 .e .o 138 1 . .. 172
2 . 143 1 . .s 175

This list shows the remarkable variation in the length of
the skull of Apteryx australis. The measurements clearly
show two groups, one from 128mm. to 148mm., and one from
162mm. to 175mm. These are probably sexual distinctions.
Oh?ly skulls of apparently adult individuals were measured for
this list. '

I append some diagrams (Plates VII. and VIIL.) represent-
ing the measurements of the long series of Apteryz bones
obtained. The first table for each bone shows the number of
specimens, with the length in millimétres. The second table
shows the same divided into rights and lefts. Considering the
mixed condition of the kones, and allowing for other circum-
stances, such as accidental fractures, &c., the correspondence
of the two sides is practically equal. It should be again stated
that all imperfect or non-adult bones were excluded. '

Moa. ,

During the excavations I found several moa skeletons under
circumstances of great interest; for in at least three instances
the bones of the legs were found in such a position as to leave
no doubt as to their belonging to the one individual—in two
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cases still having even the slender fibula in position. The
birds all belonged, with one exception, to the genus Anomalo-
pteryz, one of the small-statured genera of moas. The excep-
tion was a femur of a true Dinornis, found in an adjoining

cave. The skulls found have proved of value, as demonstrat- -

ing the structure of the skull in young individuals, and have
been worked up by Professor T. J. Parker, F.R.S., in his
valuable paper on the skull of the moa. Whilst the examina-
tion of the skulls was proceeding the curious feather-pits on
the occipital portion were observed,* and found to occur
plainly on some of the specimens—probably the males. Two
distinct types of sternum are found, and are assigned by Pro-
fessor Hutton to 4. didinus and A. didiformis. The splendid
preservation of the bones has enabled two skeletons to be set
up, which are very complete, and especially perfect in the
skull region. One type of sternum has deep coracoid depres-
sions, but no scapulo-coracoid has been recognised yet to go
with them.

Remains of young and immature birds are plentiful, and
may assist in the study of the pelvis and other bones.

APTORNIS.

The remains of Aptornis were described by me in the last
volume of the Transactions (vol. xxiv., Art.-VIL), and I have
nothing to add in this paper, as no other bones of this bird
were found during the digging; all that were obtained were
found near or at the surface. This is somewhat curious, as I
fully expected to find some of the missing bones at a lower
level.

OcYDROMUS.

The remains of the weka, or Maori hen, were naturally to
be expected in a deposit of this kind; and the majority of the
bones appear to have been of the existing species (0. australis),
or possibly some of its varieties. The number of individuals
represented is quite small when compared with, those of the
kiwi or kakapo, and the bird must have been at all times
scarcer. At the present time it is so nearly exterminated by
the progress of settlement and other causes that I have had
considerable difficulty in getting bones of the South Island
species for measurement. Doubtless wekas are still plentiful
on the West Coast, but in the open country of the eastern side
of the Island they are now scarce. In the North Island the
species found there seems to hold its own, and in some parts
of Hawke’s Bay even to increase. It is'interesting to notice
that the south and south-west of the South Island are credited

I

* See above, Art. IL, p. 4.

-
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with four or five species; there is only one in the North
Island. It isin the South also that we find the greatest diver-
sity in the development of the Dinornithide and Apterygide.

T have appended below a table of measurements of a series
of bones. of the northern species (0. greyi, Buller), from
Hawke's Bay. The measurements of the rights and lefts in
the individuals varied so little that I have not given separate
measurements.

Ocydromus, sp.: There were indications in the remains
from the cave of a species which coincides almost exactly with
the measurements given by Von Meyer* of O. sylvestris, Scl.,
from Lord Howe's Island. The measurements show that iv
was much smaller, and the bones are proportionately more
slender in all their parts than any other of the existing forms,
and I bad in the first draft of this paper proposed the name
of O. minor; but I can hardly venture to inflict a fresh name
without a larger series of measurements for comparison. The

specimens in the collection are two pelves, seven femora, SiX

tibize, and five metatarsals, and the upper portion of a
sternum. . :

G%%liiﬁ%ﬂfs Von Meyer.

mm. mm.
Pelvis, extreme lerigth ... 65 62-5
Pelvis, extreme width .. 28 25
Femur e T ... 64 63
Tibia .. - 93 . 98
Metatarsus .. o3 51
Sternum, greatest breadth (pleurost.) ... 24-5 245

An sceount of the habits and history of O. sylvestris, Scl., is
given in a recent memoir of the Australian Museum on Lord
Howe’s Island,} at page 13. The table on page 17 records this
species as occurring in New Zealand as well as New South
Wales. On page 18, however, it states that Ocydromus as, &
genus is not found in the Australian region. - Possibly, how-
ever, the table may have been the victim of the printer, as in
geveral instances the ¢ species” is marked as occurring in
New Zealand, but not the «genus ™!

‘In the table of measurements of Ocydromus there is an ex-
ample of a North Island specimen which approaches closely
the measurements of O. sylvestris as far as lengthis concerned,
but the difference in relative bulk is considerable.

* Abbild. von Vog. Skel., iv. and'v. Lief., Taf. xli., p. 88.
+ Memoirs of the Australian Mus., Sydney : No. 2, Lord Howe’s Island.
1889.
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OcYDROMUS,
Femuyr.

0T

mm. | 63 | 64 (65 (6667|6869 70|71 72|78 (7475|7677 |78 79

*fifiojoo Z—SU0LIDSUDLT,

No. of specimens of North Island species .. | 2| .. |..|..|..| 2| 2| e|..|..|..{..1..] sl 6|..].
Skeleton O. australis, 0. U, Mus. .. CE TR EPTE AP BT NN IR I SO e RO R RO U '3 BT A
Skeleton No. 4356, Vienna Mus. .. S IR O N T B . A I P I T T
Castle Rocks (0. australis) . CRN EETIN TN IET TN AT PO RO POt I RV RO B I T 5 0 HRUUU RO B
Skeleton of O. fuscus, Vienna Mus. I B R OO RO R I B A O R R T . .
Tibia.

—_ mm. + 92} 93 941 95/ 96| 97 98] 99 100’101!102 103!104 105’106:107 108 109‘110’111 112/113
No. of specimens of North Island species ..| 2| ..| .. el wo] A el ol el ae] el oo 20l 2 20 2 4 2 ..
Skeleton of Q. australis, O. U, Mus. ol ee] eof oot wel wul el wo] eol wol wel o] we] wu| ool eof o] ool eo] oo X[ o] oo
Skeleton No, 4356, Vienna Mus. .. NN TS S RS TS HS R RO col va) wof e on] ad) ael we] o K ee] o) o .
Castle Rocks (0. australis) .. P Y O I A O P 7N (R Y PO (NS () Y s | O (RS Y O O
Skeleton of O. fuscus, Vienna Mus. R R I S T Y S Y At o O N N N N N N N I T R

Metatarsus.

-—_— mm. ‘ 53 ' 56 , 57 | 58 | 59| 60} 61| 62 63| 64 65! 66 67[ 68 69; 70 71) 72 73} 74| 75
No. of specimens of North Island species .. | .. | 2| .. |..|..|..| 4 .. 2 ..|..] 4 ¢ .. Y I N R R O
Skeleton of 0. australis, O. U. Mus. XS P NN PR I O O O Y IOY A <O (RO U S Y O N Y N I
Skeleton No. 4356, Vienna, Mus. .. P I I A U R O . S IR IR SR . N A
Castle Rocks (0. australs) . P (R O R R s - O - A O B | .
Skeleton of O. fuscus, Vienna Mus. SN IS AT S P O RN (O RS RS RS PO B
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STRINGOPS.

Of this curious bird we found a large series of bones which
will afford an opportunity of studying the osteology of this
form of degenerate parrot. In the table of measurements
I have placed a mark (0) at the average measurement of each.
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ANAS FINSCHI.

In 1876 Van Beneden described*® an extinet duck, under
the name of 4. finschi, from the large series of bones found in
the Earnscleugh Caves, and an abridged account was com-
municated by Dr. Hector to the Transactions of the New Zea-
land Institute.t It seems to have been a common bird in
localities such as the Castle Rocks and the Earnscleugh Caves.
It is not unlikely that it may have bred in such places, or
have had the habit of some of the Dendrocygnas of Australia.
Quite 40 per cent. of the bones must have been duck-bones.
The measurements of long series of these bones give an inter-
esting diagram (Pl VIL). To account for the great number
of such birds it has been suggested that perhaps the eyrie of
the Harpagornis was on the rock above the chasm, and that
these are the relics of his foraging expeditions.

COTURNIX.

Of the remaining birds perhaps the most interesting is the
now extinct New Zealand quail; and so far I have only got
the sternum, tibia, and metatarsus. I believe that until a
comparatively recent time it must have been plentiful on the
open country around the Rocks; but now skins are almost
priceless, and T do not know of a skeleton in any collection.
Two sterna in the Christchurch Museum were found in
Monck’s Cave, at Sumner.

List or Bmps wHOSE REMAINS WERE FOUND IN THE
Fissure AT CAsSTLE Rocks.

Glaucopis cinerea. Ocydromus australis.
Miro, sp. Ocydromus minor, #.s.=syl-
Anthus novee-zealandie. vestris ?

Anthornis melanura. Fulica prisca, 7.s.
Stringops habroptilus. Puffinus, sp.

Sceloglaux albifacies. Anas finschi.

Circus gouldi. Apteryx australis.
Harpagornis moorei. Apteryx oweni.

Coturnix' novae-zealandise. Aptornis defossor.
Carpophaga novae-zealandi®. Anomalopteryx didinus.
Notornis (hochstetteri ?). " didiformis.

* Ann. de la Soc. Géol. de Belg., vol. ii., p. 123.
t Trans. N.Z. Inst., 1876, art. xciii., p. 599, and pl. xxviii.
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