
to\(.iiudinalplvn—4—SpuriromWamock'sKnob,B—Commencementoicontiact,C—Aithur'sPass;E—r.ndolcontract,I—Road1—RoadandBealejn\er,G—Otnariver;H—-BedoiBeale\nvei;/—PunchBowlcreek;J—BedoiOtirariverThetunnelwasnotalwaysinthemindsoftheengineersofthisline.Inthebegin-ning,assoonasmenbegantorealisethedifficultiesbeforethecrossproject,theyfeltthat,ifpossible,theymusteliminatetheenormouscostofasummittunnelTrue,anysystemofcrossingthemountainsin-steadofpiercingthemwouldbeexpensiveforalltime.Still,byconcentratingtheheavyhaulageinthecentreandkeepingthegradesflatonbothsidestheythoughtitmightbepossibletomakeaprofitableline.TheAbtandtheFellsystemshadeachtheiradvocates.Foratimethewarbetweenthemragedhigh.Atlastthematterwasreferredtoexperts,anditwasdefinitelysettledthatthecostofoperatingeithertheAbtortheFellsystematArthur'sPasswouldbeextremelyhigh,thatinfact,asneitherofthesepresentedanyescapefromthebulkoffirstcost,theywouldbothbeextravagantlyexpensiveinoperation.ThisconclusionreceivedlateronthecordialapprovalofMr.Bogue,theverycapableandexperiencedAmeri-canconstructingengineerwhore-portedonthewholequestionofthetunnelthroughthePass.Itwasin1902thatMrBcgueundertookthetaskofpronouncingonthevariousschemesrecom-mendedbytheCommissionforpiercingtheAlpswithatunnel.Hewentthoroughlyintothesubject,andreportedinfavouroftheconstructionofalinewithmodefatelyeasygradientsapproach-ingthe"Divide,"concentratingtheheaviestworksatArthur'sPass,andpiercingtherangebyalongsummittunnel.Mr.P.S.Hay,thelateEngineer-in-Chiefofthecolon)^whowasoneoftheCommissionofEn-gineersreferredtoabove,andwhohadaccompaniedMr.Bogueinhisexaminationofthecountry,alsoreportedontheproblem,suggestingaArthur'sPassisthelinkbetweenthesectionsoftheMidlandline—asthecrosslinehasbeenforyearscalled.TheworkofconstructingithasjustbeenlettotheMessrs.McLean-,andtheGovernmentiscompletingthelinefromOtiraonthewest,andfromBrokenriverontheeast,tothewestandeastendsofthetunnelasfastasitcan.slightmodificationofMr.Bogue'slinewithaconsiderablylongersummittunnel.Mr.Boguesubsequentlyconcurred,andthesuggestionwasultimatelyadopted.Mr.Hayaccordinglypreparedtheplansandspecificationsforthetunnel.ThegeologyofthePassisthusdescribedinamemorandumoftheGovernmentGeologist,Mr.AlexanderMcKay,attherequestofMrBogue,Whichisasfollows•—Wellington,15thFebruary,1902.Sir—"AttherequestofMr.Y.G.Bogue,CE,Ihavethehonourtoforward3^ouforhisinformationsomeaccountofthegeologyoftheArthur'sPassandthemountainsthroughwhichtheOtiraGorgehasbeencut."'ApproachingArthur'sPassfromtheeast,therocksarealternationsofsandstoneandshalesthatareeitherofPermianorCarbon-iferousage.\.^j"Thegeneraldipistothenorth-west,and,apartfromsurfaceslips(whicharenotcom-mon),Ianticipatetheywillformgoodstand-inggroundonbeingminedortunnelledinto."OnArthur'sPassthedipchangestothesouth-east,andthereisalsosomechangeinthecharacteroftherock,thebaresandstoneexpandingtoamuchgreaterthicknessthanwhatshowsalongtheBealeyriver.Thereisanabsenceofdeepsaggingslips,andfromtheBealeytotheOtiratherockshouldprovelocalityplan.—A—Otirarailwaystation,B—Commencementofcontract,51miles49chainsIromGreymouth;C—Arthur'sPass;D—Bealeyrailwaystation,E—Endofcontract,59miles40chains.soundandsafedriving-ground,atevenaninconsiderabledepthfromthesurface.Theprincipalrockisahard,grey,orgreenish-grey,sandstone,withwhichareassociatedbandsandthickmassesofdarkslatyshales,andthereisanabsenceofthegreyish,drossy,andpulverentthin-beddedshalesandsandstoneswhichhaveprovedsotroublesome(asrunningground)intheneighbourhoodofWellington,andintheRimutakaandRuahineranges.AttheupperendoftheOtiraGorgetherocksreverttothethinner-beddedsandstonesandshales,butcontinuetobegoodstandingcountry,asprovedbythesidingattheroadatCapeHorn,inthedeeperpartoftheGorge.Thesamecharacterofrockcon-tinuestothewestendof^theOtiraGorgeandthejunctionofRollestonCreekwiththeOtira."OnthecrestofHill'sPeakafissureofgreatdepthhasbeenformed,andthisisbysomeregardedasanextendedearthquakefissure.Whateveritmaybe,forIhavenotexaminedit,thereisnoindicationofitsbeingcontinuedindepthtotheleveloftheOtiraabovethezig-zag,norcontinuedinthemoun-tainsonthewestsideoftheGorgeanduppervalleyoftheOtira.Atthetimeofexamin-ingthedistrict,Ihaddiscoveredmostofthegreatfault-linesthatruntogreatdistancesSeptember2,1907,PROGRESS.415


