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fhe futurs davelopuwnt of copper deposits in Southeastern Alasks,
“bobh as regards tho valus and warmanenco of thess deposits wnich have bhoen
yo far dlscovered, asud bthe promiso of futurs discoveriss, is depondoent in
a layps measuro uoson goologleal considorations. For this reason, a briaef
penerul description is haro given ot this savaral typoy of deporlis, the
extont aud craxactor of tho coppor~boaring rocksg, and of the cllmetie con-
ditions whileh have dotormired tholr prosposctive value, The beuring of thsoe

. facta on tbhe fubure productivoness of tha country is thun discusaod.

T SOMRIR UIN05R

vonper oeeurs in tho raeglion-sxplorad iIn six dlstinel, typos of
dapesits. four of tlesy typos are assocluted with anmypdaloldal grosnstones
and disbuasss. Uns balongs in the group of oro deposits lmown as "conbact”
daposiba, ané one is dua to the sxtenslive mineralizatlon of » guartz-diorite,

Thaas six types nay bue tobulsted as follows:

As Amsocigbad with jSimypdeloldal Greenstonas.

1. Lepasito of gecondary sulphidas, bopnite, bornlte snd chalcocitaa
{a) 4in lirnstone
(b) in groonstons

Ze ¢ pative coppdr 1in presastono.

Js A8 ploenr cogpsre

4o , 3 langsow of primary chalaopyrite In slatny and sehlstose

grocisionais,



B. Contuact lgpositse.

5. Dsposits of primary bornite und chalcopyrite abt the countaots
of iunbhruaive masses with limsstone, the ceonpsr minorsls baing
intergrown with garnet, pyroxena, and othsr onntact mineralas.

C. Lmpregnations.
6o /8 extonsive imoropuations of low grade sulphidos in Guuarbs-

diorite nnd also in othor intrualve rocks.
COMR N iS00 IEE AGHGCLHDND UL GLEARSION:

Charactor and xtani of the Greenstone. Two grest bslts of grzenstone

occwr in the Sounthery tnterlor region. The flrast and moast inmportant of thauo
is thet lying in the Coppor liver Nasin made by the Chitinag aud bazine llvers.
Thls balt is about 2D milss in width ol exiends from tha rmouth ot the Hot-
gina sivoe a littla south of emst for 110 miles end for an indofiuite distﬂﬁce
boward tha sast in Hhe Skodal aud b, olles mountains whers 1ts limlts have
not yol been dstermined., It pusses to ths north beneath the Chitistono lima-
stone and ¢nda tc the south against tho Valdez seriaes in the Chwsuch mountains.
Tha formation dips rapldly to the northeast- vt abous 25 or 30 dogroas. The
greataest thickiuess of grosnstonz exposod iz 4,000 £+, end it 1s not known how
much thicker ihe sarics is as it is not cubt throurh at sny polnt yot studied.
Tho gresnstons and nazsoclated limastons ave covarsd by later nadimsnts in
plaesg, but Por tho nost ot 1g well oxposed.

Those grosnstonss aro succssslvse flows of basalt pourod out possidly
under a consldarabla dopth of wuter. They arce ol groatly varylng tsxture,
soms of bhew being intensely aaygdaloidal and elosely rssé@aling the Luake
superior axyedaloidals. Phe amysdules ars £illed with chlorite, ssvventine,

lauwontite, opal, tuartz :n4d epldote, iPisbases of a denve texture occur




through the seriss, somebtimes anyednloidal, in part due to tho expansion of
ineluded gasas whicli 308 bmen psrraitted by local reliof of pressure. ﬂongiom—
srates like thoas of wiks Superior ropion do not oceur nor are apy sandstone
baeds pregent in the serias, These ¢rosnstones differ from thosoe of the
norlhern belt in baing swiuace flows piled gucessslvsely upon one anoﬁhnr--
tne northorn gracnsionssg on ths other hand wre foreced throuxh tho rocks or
theust in betwsen thow in lntruded sheets. The ovorlying limmetores; in sone
pluces seoparatod from the groensiones by a thin bed of red shales, vero de~
posited upon thom conformubly withoub break in the normal suteesgions Lhe
soppor depesits which oeeur associnted with this greenstons mav be expected
o rocur whenevar it is oresent,

The northorn balt of greenstoncae is loggs well daflned than the soubbern.
&% 1g not a solid greenstons bell, bubl cuaprises disconneated ilatruasions of
this rock in lergo areas of zedimenic. It i made up of smallor nasses of
rock ugually intruded between urgillites und gsuorally loess amysdnloidal than
the evuthern beiﬁ, b@ing charactorizod by Tewor amypdaloids @nd more disbuses,
Itz gresnstones nrg, hovever, intensely amygduloldul av the head ofiﬁhite
Eiver end also alomn: the sans river naar tho Alagka~tipitish Columbina boundary.
This belt of greonsione rocks extends irrvepulorly from the MNesbesna rlver 1in
2 southeastorly direction to tﬁe British Columbia houndary snd ias vaporisd
by Brooke to extend far-east of that into lritish Columbin and to carry de-
posits of native copper in that country. vhersver thase rocks ocvcur, and
vgpocially iz this iLrus vhere ithey ors of smygdaloidel character, copper may

ba expectad Yo vecur bobh as sulphides snd in thoe native form.

W COPDSR RITRESYDS ®
Jopper oceurs gssocioited with vhese groenstones in three poparal
typss of Gsposit,

o S o=



1. As bodiezs of secondary chalcooite 1n the lirwstona.

Ze Ag lmpregnations of secondury chalecoclte and bornite aulong
vertleal sheated or shear zenss in the gresnstons garies, or as
inyregnations 1n thag goriss near the contact of tho greenstonss

Ja A8 native coppur in the groenstone.

l. Depusits of Lecondury tiulphides in Limostone and Greengbtone.

ihe wocondary sulphides, bornite and chuleocito, oceur in the lluwestonn nmlono
or rogether ahove its contact with the greenstons and In the precustone it-
selt's ‘The HBonanza mine la the most importunt of sueh deposits. It congists
of jrvrepuler deposits of chalcocite along flaswred 2onss in the livostono.
Phose doposits ceeupy (1) tho fiseurvs themselves, replacing the limsstone
batwaen tho seoveral planesn of Tracturing; (2) make out into the limostous
nlongy favorabls bods in groat lrreguler musses and fill und partly replacse
the limzotone in stockwerk masses along suhordinute joints and erucks. Uige
integrution ol the limsstone by frost has wroken down the ore masses at the
Ponpnza nmine po as bo form a great area of slide rock vwhich contulnsg workable
quantitiss of copier., AL other plaves, ag the Jumbo and irlo, these ores

are also found, but in thase places vornite and some chalceopyrite uwre ro-
ported to odcurn At tho Honwnzs, most of the oras ocours sowme digstonce above
the contuact, but in other places it is progent actually at the contact.

Persigtence in ixptlhi. Xt is hallevad that those deposits viers derived from

original degosils of chaleopyrits and that whero great depth ls attained
thoy will pass into thet ninoral. Lt is probable that the chalcocits has
been depositsd over u ruch gmoater aren than the origin:l chaleopyrite,

replacing ths limestone more widely on its downward vassagze than dld the

aolutions which passed upnarsd and depositod the originel ors. Thers geens



1ittle quoation thut the original deposits of chalcopyrite derived thoeir

copper fzom tho gresnstonss which contain it in appreciable weount.

Othor Occurrences Glmilar to tho Bonanza. Other occurrsnces similsr to the
Bonanza sre not unlikely o be found as there scems to be no featurs of its
oceurronce thut cannot be easily ropseted along the limsstone conbacts

2. Chelcoglte in the Greensione. The shooted sones nlong which the chulco~

¢cite ceours in the ligustone axtond dowhward into the groesnstone balow,’
Chalvoclte has been deposited here as dilsseminated pralns 1n vhe groenstons
rapluclng it to limited distances slong planes of {rachure. These daeposits
are s5potty and irrﬁguiar and cannot ba cxpected to foma tho basis for any
very rich minos although tho aggroegate amount produced from tham inasmuch
as they ocgur in soms numbers may be very considerabls with improved con-
ditions of trangportation and the possibillity of lesy gxpansive oparation
than is now possitile. Sheeted zonsy of this kind occur in the greensiono
away from thoe contact with limesione and thers seems to bs no basls for vhe
bellol toot the contact is the most Tavorable placs for the ore ocourrenca.
Chalcocito aml bornites cceur as frequently in the grecnstono mauy hundrads
of fust bulow tha contact ss near it,

Fugaago Into Low Cruds vrses. In some cusos chuleopyrite has been found in

the prsenstone, notably in ths Nikolal mine, and theso chaloocite and Liornitse
imprognationsg muy Le expacted to pass into low prade ors not far below the
oregent surface. £ what deptl such deprecintion in value wlll ocour can«

not be determincd. ihat will depond upon ths awount of arosion that hes taken
plucve lrogion aidod by frost is rapid in alaeske, espscially in the higher
points whore rocks are unprutecied by moss nnd it neems rsasonubls Lo axpoct

that the -depth of ths richer sulphides will not be grout,



3o  Natlve Coppor in the Greenstene. Hatlve coppsr oceurs in or assoclatod

with the greenstones in five differont forms,
de A8 luprge slabs in joint planes.
be 7o Tilllngs of visypdules assocsisted with limonitas
Co A8 ¢lmsominated perticles in the rocke.
da In epidoto~quartz~calcelio veins.
@s Clacar copuar.

N

Ao arps Slobs in deint 2lunes. The large slaba in Joint planog were observed

on tho ¥ritvish Coluwbin~ilaske boundery at the Hurrls proporty. 'Thase aro
larges £lot massen often turning at the bottom to follow aross joinlts and
partizlly roplace the rock'at the convact, unreplacsed feldapsr occuzring
wlth thems & little chalecocita is Tound intsrwoven with the coppor on che
adges of tha navive coppor. After carstul study vhe cvpper ig bollsvoed to
be ke luter mineral and theose slabg are belisved Lo bs goceondary, or due bo
tha oxldetion of cheleocite by surfaco vabors.

be _Copner in Awyrdules. Gopber is rsporied $o ocour in auygaulos with
Louwnontite and other zaollites at o numbsr of localities deseribnd on pugs

95 and spooimans sxanined saom_to ahow thils to be true. Coppar so agsoclated
1s to Lo considerad primry, eg the olivine, an eagily nlteraed wimral, l1a
fresh and a psculiar reddish minersl termed iddingette, whieh is & product

of hot waters Jdue to metamorshlan is ahundantly associated wlth the coppers

Ca Disseminabed Lvopper. Disserinated coppsr oceuis in diabago or an altered

diabasic gresnstons on the upper fobtzina river and Kluveana creock. 1he rock
on tho notzina ig a dense Lino~prained dark green preonstons with the uguul
texture of & diabzes. The constitubtent augite of the roeck has boen allored
to hornblende, & chunge characterisitic ot dsep-seated wmetamorphkisn and not

produced by surfave wedtherineg, The rock ig perfostly fmesh and has not boen



acted uvpon by supartial alteruation. The coppsr occurd as minuté flakes avd
particles somstimes 1/8 inch in dismeter ussociated with specks of quartz
and winute gralng of epidotes Yhe ouartz, opldots und ¢oppsr have probably
heon deposliad by clrculation of hot wubers. That those have accompanied
the rmotamorphism of the rocks Trom en origlnal basalt to 1 proonstone is
shown by the unifoemity with whieh the coppsr 16 disssminntad in tho rook
over considorabls areaa. an assay of this rock 0.6 conper, a fipurc whieh
would ssem too low ey profitable axploitution under the Isolatoed conditions
of the region.

The wvoppsr in thls preenstons is probably derived from sunll guan-
titios coptained in the sllicutes of the original rochk and conécntratud
during metawmorphlan, whoravar the activity of the causes which have produced
the metiumoryhisy have been specially sobive, This sooma to ha ylown by the
prasonge of copper uy to 1/35 in vach of the gropnstons of the region.

apothor occurrence of ¢disseminetod eoppor in greenstone =nd likewias
vrduiary in character is othat from xluvesna creeks fha particlnog In this
oceurrsnee aro rore solid than those in the Koizgina rock and seom to indicats
a mora advanced atoge off concentratlon, Chaleedonie silicn, quartz, chlorite,
and nouw epidote reke up the rock. Coppsr in quartz~opldote seams is ¢logsly
agssoalated wilth those daposite. Their uvxlont wag rot doteruinnd us only
spucineny wore oxamined snd the dietrict not visited. Tho coppsr wag pregent
in the rock to tho eesount of 5.04%4.

Rative coppsr {ron aroas of procnstons has been raportaed {rom nuabers
of locallties throughoul Htha bell of soppor-boaring rocks and the promisc
which such deposite rive of the ococurrence of workably doposiis ls encourag-

ing. Native copper in greenstona is of all forms of coppar occurrence thoe



ore which iy loust liadble to undergo dopreciation in depbth, go thut oceurr-
epnces of. this typs will depend for thelir downward continuation on the dapth
and extsnt of the onclosing roek.

In the light of the secondary maturo of many of tho sulphide Geposits,
it would seem advisable o examine garefully all native coppsr occurrsnces
a8 such deposlis if of workably size and grade may be expocted to support o
jueh more germenant production thaen the sulphides,

de _In :varts-enldote-chalcits Voing. tiative coppsr also oscuwrs, often in

very large irrsgulsr masses in epildote veins carrying quartz and calclte,.
These velns are soneblmss urrangsd in comb atruactura and contaln largos ameounts
of ynartz., ‘Ltho copmr ig sgpacially associated with the quartz. The ordsr
of daposition of the minersls 1s gensrzlly; coidote, yuarte, cogpar, uvldote
often veeurs a3 a purfzce ulborution orodust sad undoubtedly iz such in sowe
gussy in thece groonsionas, bub in $he wnjority ol the ocourrsunces thelr
genersl character is guch as to suggsent thelr orizin in ths saus way a3 those
in the lake region of the United Htates. It sesms not unlikeoly thay may have
basn Porieed durlng ths metamorﬁhism of tha original diabroes Lo grecngtonan.
Theso veins buve rot proved important as copper producers mnéd it lg doubtful
1 they will become so owing to vholr wmall sizo.

8. DPlncar Coppsy. Placer coppar occurs in all of ths pulches sand streaus

wiithin the grecunstone bealt, asses of coppsr sparssly Qisseminatud in opi-
doto veins or in joint planss in thoe rocks or as masses and nugpots in the
grannstone have upon the disintegration of the encloginy rock supplied the
meberial for thesa placer concentrations. The nugeets are offtion of groat

glvs, as for instance thabt in Hugpst guleh, a swall stribubary of the Kuskulana,

wlhiich is buried in the :ravel and i 8' x 3% x § in size. Gold plincer mining



on Lan Ureek likewlse revealed imaenso quantities of native coppsy, soms of
the nugpets weipghing several huwniced pounds. Thoe forms are irregulsr, bul the
masses usually guite solid. It is interesting that this native copper should
often contain native silver in the same rolations as the two motals oxhibit in
Lako uperiov. Habive silver nugpoets likewlise occur in the placars, i.0. the
two wotals oocur togethor but ara not alloysad with oach” other as would be the
case had thoy been original inpredienis of the greanstones that cooled Trom
fuglon.

The vecurrence of thls voppor along tho sbreans dood not, of couwrss,
in tve=li signldy the occﬁrronce of workabls depoults of nubive copper in the
rocks Trom which the nugyets and nasses were dorived for greut mychanical
concantratlon hea occurred end widely sepuratad and sceattered nasces may
raadily have been bdrouphi Logebbrr in the saws plecoer, but it lg oyldont et
Ivast bthat thuos groat fveyueaey of such placer coppsr indieatos muéh copeor
in the greonstoneo. Lhis tovethor with tho wrobabl: porgistent charustor of
such aaposiis will reasonsbly give color to the bops thet workable deposliy
will be founde 'Hhere axgeptionsl con.-itions wre guch that gold oceurd in
placers coptainiyg coppaf, the Lattor matel may be expedtod t0 vield a valuable
by~product of gold aining, bul in ordinury strewn graveln thore ig reasonable

doubt whether placer depoeits would pay Tor opsration.

LI Chq;gppyrife Lanses in Slates und (reoenehonog. Coppar also oceurs along

the coast in lansgus of pnimury‘chalo&pyrite in slates ol iotruded greonshona.
These lenses have suffered littlé énriohmant or escundary altorvation, although
in some cuses ib has besn sufficisnt to bs o) sceonomle imporitonee. Tho lenass
are irregulor and clisconvinuous »nd vary much in sizes Fhoy occur oy Jalouche

Island and a% nany points on Prince “Iillima iHound, ons of the rmeat notable



being ot the Jlenar mine. Az such degosita vary greatly in size, large lenses
may be expected. Ko increass in value with depth is to Le nixpeetad, but littis
dimiuution in value of nmineral is to bHo expscted in depth on the othsr hand.
The pumbar ot such occurrdnces and thelr sasy accessibility, sltusted as they
are on islands and nlomy the coast are such ithat while no graﬂp nines nay evar
be Tfcund, thelr nggrogate production operated oh a small scale isg likely to

be great provided a local emolte: wore to sfford the reduced vipense of ship-

ment and ready facilitins for amelting.
CONPACT J3P0ales

In the itabosna Kiver reglon, graat bodies of quarty diorite have been
intruded into limpstons ar &also have wasses of dlabuss. At the contact of such
masgses, occur hodies of gernet, trenolite, actinolito, gpecularive, pyroxeho,
culeite anv quurtz intergrown with mingled bornite and chaleopyrite. Such
doposits are known ay contact deposits, and ows thoeir orxiglu to tlwe inltense
altoration producsd by the iotrusions onn the limestone and the introduction
of material intoe the limestone ag solutlions of vapours amanating from the
cooling insrusive roeck. Bornite sud chalcopyrite are often mixed with wvmupne-
tite; o couwbination which is inposzible uwndor ordinary conditions of oro do-
posltion and which, therafors, serves et once to ldentify this cluss of
doposit. .iconomically cousldered deposlts oi this kind are extremsly irre-
¢gular, openiny, out invo larps tasses of pinching vut entirely without reogulre-
ity or warning, Thay are, however, oiften very productive as at Clifione
dorenci in Arizona, and the Saven imvils disgrlet in Idaho. Gold and silver
vuluas 1n such deposits gro charactoristicelly low, generally touo low for
profitable workinge ‘The bornite and chalcopyriie ol asuch deposits are
ousontlally primary and mey te sxpected Lo continue in dspth, withoul change in

sharacter wherever the nsssas of ora ocour, and may he rapiated et any depth

10



alony the convact,

Such deposita aro found at the foot of the Nabgsna Glacler, They are
siall and unworkablo, but the alteration iy axtensive znd ths irregularity of
puch occurrences leads to the belidfl that exploration may woll be expoctad to
reveal bodlos of workeble size.

inothsr conbast deposit of similar character ocowrsg at Field's mine on
Jackaina Creek nsar its junction with the Lsbegna ikdiver. (old ogcurs hare in
volns and somewhnt unusually high grade for this typs of deposit. Copper has
86 fer been found at this localldy in very msmall amcunts, hut the great areq
end strength of the ninsralization makes the ocpurrence of workable magses nel

lmprobrble, Oimilar ocourvenges are reporéted at Wilgon's sanp on Notch Cresk.

APREUNATLORS

A grect area of minoralizoed quartz diorits oeceurs at Crangs Hill at
the foot of the Labesna Glacler, Coupsr ha§ hoen shown. to bo nresent by
sampling 0 the extent of 3.18p in oms sampls, but usually lower. Tho
oxldized zone hag not been entirsly rewoved by oraaion so that it is possible
that sufficlient secondary enrichment basg been ocourred teo warrvant n little
development and caraful wwopling. The minerali;sd roek covwmrs a great forsg--
one by oue and ono-~-hal? miles in extent, The rock 1s cut by fisswras in
evary plann and with evory orientatilon, the pleces of ook botwsen Plgsurss
boilng improgoaved with pyrite ceryylog very small amounts of coppor. Decondary
sooty ahulcocite,la coppzr sulphats atains apd thin £ilms of borunite are
prasent. Lt ls pospible that a sscondary zons mey hore occwr ond i so, it
i6 likely to be near the surfads. A litile exploration to ascertain this

would seen juatiting.
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SETSOL O ALASKAN CLIVATE OF 1HT COVRIMR ImPOLITS

It is well known that many deposits of sulphide containing copper owe
thelr richness to the actlon of surface deocomposition and that ns originally
doposited, they would be of littlo or no value. Bodios of low grade chalco-
pyrite and pyrite carrying unworkable gquantitiess of aoppar are often enriched
by surface wators. Uuch waters charged with froe oxyxen dissolve the pyrite
and chalecopyrite, forming the soluble sulphate of coppsr and lron. Passing
downuard along cracks and fracturss in the rock, sueh solutions meet unaltered
primary swphides below and the govopar is precipitated in tho rform of the
sogondary sulphides, bornite and chalcocite snd also covellite, thus Torming
a comparatively rich workable sone of variable thickness betwssen an often
worthlesa outarop, and = body of low grade waworkoeble ore bolow.

The possibility of sush secondary enrichment lg dnpendent nimost
sutirely upon the rmitio of chemical activity te desgradation dbr orosion. ‘hers
wators are cold and ehemically inert or where ice exiuts a short distance
bolow the surfaco, as in muceh of the sdasken copper reglon, solution and
oxidation procacd witbh extrame slovmegs and erosion, aided by frost breaking
the rock and glaclubion oxpouss fresh nassag of unultorsd sulphldea bafore
oxidation can occur or any zona of epnrichment can have time to form. '[his
agaounts for the prosenoc of so much primary sulphide at the surface throughuut_
- the more deeply eroded parts of Alaskus. Oacondary sulphidos are not now
forming on any deposits which I have observsd, oxeept possibly those of chal-
oopyrite along the coast whers the climstice condit lons sre lags regorous, and
thore only %o a ninor depres. Hven oxidetlon is ebsent on many doposits, as
the chalcoucite of ths Honanwa, which 1is strikingly free from oxidation.

Thore is no quostion that the climate has bsen coldsr in tho past than



abt present and the glacisrs and ice fields wore extensive so thoat no zeoondary
enrichoent nor extenslve oxidation can have occurrad leter than the beginning
of the cold climate. [vidence shows, howsver, that the climato wa# nuoh warmer
and ziore humid beforo the baginuin. of the glacial period and tho secondary
enrichmont which has occeurred must have taksn place et that time.

ALl of tha minoral deposlte of Alaska with the execsption of the nativa
copper lodes may be assumed (o havo baen once covered by oxidized possan oube
crops and ln many capos $o hove boen seceondarily erriched. Thils was the con-
dltion at the beginning of the very xilgorous cllitite of the glaclul parlod,
while now much rinderated, has continued sufficiently cold to pravent socondary
enrichueny or extensive oxidation upy Lo thz present tvims,

During the cold climate, howevsi'; syosion bas bzen as rupld as chemleal
setivity has been glow, The result has bsen the renovel of #ll of the possan
or oxidized zone and e large part, o1 in many ceses all of tha sesondury an-
richrmnt zone, here primary deposits occur at the surface, both zones have
been removed, This ie the case in much of the White River country. hore
secondary sulphidos occur ss at tho lonanza, only the oxidized zoné has been
removed and & large part--how much cannot be detarminad withbout oxtencive worke-
of the sesondary wone rameing, The chalcoclte and bornite lodes in the greson-
stone and limestone apre of this charaeter. Huch daposits mey bo expscted to
pass downiward iuto wallered chalcopyrite nnd low grade oro.

In soms feow cused whore oras wre on southern slopva or favorably
oxposed ug in tho Rabesna cowiry, a little oxldation seens to have ocourred
sincs glecilal tines, but in most cases it is slight--hurdly mora than a Tew
ineheg-~an sxceptlon instance of 1% may be geer at ths Mlsld's mina, but 1t
is very shallow. At Orange Mill, whers the minarsalized amrsa is vory oxtensilve

and Tlet, the old zons of oxidation may havs Deen very desp so that it is
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posaible that the oxidized watter hers is a vemnani; of the old gossan { hat
subsequont srosion has not removod. If this ls the cese, & Sscondary zope
might occur boneath Vragpe Hill and o 1ittle develdpasnt would soew justified
to deteritine this,

A Tew genzrul deduotions may oo drawn from the above discusslon whileh

may be sorviceablz in connection with the buildilny: and opsration of a rallway.
COSIBILITIES OF THE COUNTRY

Ths profltable naintenance of a raillwsy in Alasksa mualt depend In part
a} least upon the ora tounuge afiorded by the minas, although thoe largost itom
will parhaps be transportution of ths supplies for thoas who ars exploiting
or prospacting for mines. ‘The unprofitable or at least doubtful characlhor of
many of ths deposits with which this peport is especially concavrned wovld at
first sseeom a rathor unfuvoeable sign of futurs promiso. It need not, however,
offer 8o discouraging an aspect as might bo ab flrst apparent.

Indications of winerslization, as may be seen from the widely separ-
ated location of mwny of the deposits, arc wildespraad, and tho proportlon of
worthless prospscts to workudble deposits sven in the prasent uwnexplored oonﬂ-
dition of the ocountry is no greotur, if as great, us slsevwhere, Tho axploration
ané proypscting hae beon confined almost entirely to river beds, for the
difrieculty of obtaining supplies has prevented prospecting in the nmountains
whleh way be expected to hiold wmueh moras faverabls renults thoan the moss
covored valleys, ‘Tho nunbey of mwn, aspecially in the ¢hite LRiver country,
is extreaely smull. Surmer ssagsons wre so sbort that prospocis are no sooner
reached than they must be lelt 1ln order for men to get ouit of the country
bofore the frost, and trangportution of supplies is po oxponsive rna to bo

often prohibitive. Under theose condlbions, 1t is surprising that as many



prospects have been discoversd snd openad up as ls actuelly tho case. With
pultable facilitiocs for the transportstion of suppliss and ahipmnnt o1 oro,
the lengthening of tho working ssagon dby indepsndence of {rost nnd quiock
arrival and departure, great nuabors of prospscbora way be oxpwcted t0 enter
the countvry and the discovery of workeble ore bodies way be expzcted with
reasonable ccenfiduence.

The smulleyr deposits,of which there are nany, moy be expecied o jield
in the aggregute a large tompago of ore though noﬁ of sufficiont asize té
justiry extensive nining oporutions. At oresent, so 1little devolopment has
tgen carrisd on in wny deposit that with the bust of Judgment it wouvld be
difficult to form an idea of its value., An excavation twenty-Tive feet in
diaeter in a roglon buried everywhsars in mose gives 1ittle Information as to
value or extont of 4 doposit. Jroper facllities for work will onable pros-
seotors Lo do sul'flelent developmont work tc enublse expsris ho form intelligent

astinates ol valug.
CONOLUS IO

Characlter of tho Lopoaits of Permanent Value., It is clesr fiom the obove

presegntation that the oro deposlts of Alaska muy, commercialty considered, be
divided into twu groups.

1. lxposits for which oarly sxhaustion muy be enticipated.

2. Dopogita of probable permunanceo.

1, YVeposits iLdkoly To be Wxhaustod. ‘‘he socondary sulphldes, chuleooito and

bornite cannot bo expostod to malntuin Alaska®s eopper preduction indofinitely.
The Bonanze vine, while rleh apd likoly to afford a high tonnage of ore for a
limited Timp, will Vo so ausily ained thut its life, however profitablu, will

ba corrospondingly brief., Uthar chaleoclia bodiey in limestono way rossohably
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be axpscted anad 1f so their discovery will wmaintain the production of this
clugs ol ores fur a lunwer perind, bui guch nining will probably not be desp
and 1in such cass o raplad exheustion mry be anticipated. The Trsquent ocourr-
engong of bornite nnd chaleocite In the ¢reasnsione cecan wilth ponod truneporfation
Tacilities bz azpzeted to yleld n condidercbls nggregate tonnape il worked by
many individuals on 3 small scals. Thelr passoga into low grade chaltouyrite
may, howsvsr, he soon expocted;under circuastances mony of tham will prodbably
rave to ba rmbondoned. I large enourh masses of cheloopyrilte oceur, 1t may bo
pogssible for thewn to be workod and such may ha the ease at the Klkolal winps,
but their future 1s at lezst very doubtful.

For this rsagon, it is obvious tﬁat this elasgs of ore cannot umalntaln
& perppngnt coppar producticon. ‘The continual discovery of new ore bodies will
be the oply way 1n whick nroduction can extend over any conaldurubls period of
ting. |

2. BDspomits of probeblao Parmenience. Deposits of primary sulphides are the

fivst of this clusss Such are the gold vein al Bouver Uresk and other simllar
lodeas, Indloutions of‘eXtenéiVe mina)alizatlion are 2o promising thoat the
further discovery of such lodes 1ig to Ve axpectad, ospsclolly in the Nabesns
and ¥hito Rivor roglons.

The sscond alass, and what seems 50 me o ba of grestest yromlas, is
the native coppsr deposiin. The nature of nueh ocourrences 1s such thid they'
may he expacted to continue in depth 1f found in bodies of workable alze.
Primary netive coppar as hefore stated -occurs in congiderable swavunt and is
wldely distributed. It has not yet beon found surtriclently corcontrated to
form workablns deposibs unless the Hotzina deposits prove profituble, bul bhorae

seens to ma evsry reason to hope itnoet such deposits may yov be discov:red.



97,6 ¢

DORAAA JLHE
LOCATIUH. Tho Donanze mine ls altusted on the southward slops of the irangall
sounteins gbout ten miles north of the Kizina River and approximately 180 miles
from Valdez.

Hore exacbly the location iy on the west side of a gsouthwardly project-
Ing spur vhich dies out southward ia the Bizlns velley. 7This spur forms the
divide bebween tho deep gorge of HeCarthy Crask on the east and the Kennecott
Glacier on the west and descends from the swmilt, which hore attains an alti-
tude of 7,000 fest, LY n» vory abrupt and precipitous doscont into these two
valleye about §,500 feet below. 7The mine 1s anbouit 1,000 fest helow the dummit
of tho ridme and approximately 4,000 fest above the level of Hennecobt Glacler.
EOPOGILIEY .  Che mein ridge hos beon cut invo by a wvery lrregular lodentetion
gbout a mile in width in & porth =ad south direction. Into thls Tfrom the noreh,
thers project toward the soutl m numbsr of comparatively unarrow, very nbrupt
ridges which aro bounded by cliffs snd sespunrated by broad opan yvulleys ending
in ¢liffs ta tho north, 2nd £1llsd with great slopag of Halus or alide rock
brokaen by Trost from the purrounding cliffe. Tho ridpss pass northwurd and
eastward into the nein divide and are ofien wegthered inte almost ypsrpesndicular
pinneeleas of rock. On ona of these ridges tho Bonanza mine is located, the
broad slide rock f£1lled mmpiilitheater callod ilorseshos lraw on the wost and that
vihiich I hnve cuallsd Yhe Donanze Jraw on the oast.

On the vesi side, thia'ridge in oxtremsly abrupt and procipitous,
desconding by @ serios of stowsy cliffs, of'ten twoe to four hundrad feot in
height to the talus £illad valley below. (A pood idea of this abrunt Tuce
may be gailnsd from the illuatrﬁtion,(takon from Lpancer and Schradorts, vhich

i glven below,
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The sczoond Mo. & will also show the uporoximate detull of the cliffg.
On the easstern slde the vridge 1a loss abrupt as the sllde rock axbtenda from
nenr the crest into the bottom of the Bonanze Draw. its slope nocar the crest
is about 33 dogs but it gradually lessens vntil 1t merges into the rather vvenrly
gloping bottom of the valley ond jolns the umain talue alops derived from the
clifis ot tho lwoad of tho valley.
Su0106Y.  Tho wecowpanyliy; mups, Moz, 2 ond 3 respectively, will illustrate
tho details of tho geology in the vicinity of the Bonenza minz. o, 2 is on
a scale of 250 feet to the inch and will show tho general fenrturus of tho gen-
logy. Accoapanyling 1% 1 a goction on the sam® seals which wlll show the ve~
lation of the sevoral Townatlons to one another, Map No. ¥ 13 the enlargement
of that of ths Iunanze ridee and 1s desipned fSogsther with the sectlon accompany-
ing it to suow the occurrsnce of the orse and the character of tho fissurlng.
‘'ha west slops of the ilpanyell mounteing in mada up of two prineipal
formations, un immnasely thick series of bodded greenstonse or eltered axyg-
Quloids und diabeses bormed the Likolal groenatones holow, and & conformable
limvstone serles above known as the Chilvistons 1l estone, with a maximun
thicknaae in fhis vogion of about 2,000 feet. 4 thin hed of about 5 feet of
red sl green shalss separzte these two formations. The dip is a listle to
the enst of north et = varylng angle hsre about 22 deg., but al other woints
both gteopey and shallower. <chis carrles the gresnstone norles below the
Limagtones to the uorsh where the wbhole series ig overlald by laber sedimonts
with intrusive prophyriss «nd by the recent volcanics of the Transgell mountalns.
Faults repaat these hlcher formatlonn te the soubh, but arve unimportant in the
prosent discussion,

Thy Guaulis 20y, The groenstones are 8 serios of extrusive aruptive vocke and

were poured outbt ¢ ithsy upon the surfuce of a land aysa or =t tho bottom of a
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land area or st the vottom of a cunslderalls dopth of wator., 1hey lis in
varaliel layers of varying thickmsas, the laysrs bsing romarkahble for the regul~
arly beddad chursctar which thoy oxhibit. The sepwrate {lows vary in thicknsss
from four 01 Tive feet to one hundred or mora et in thicknsgs, heing sapscially
thick in tho iower membors of thy ssriss. Such geoat thicknessow wora not ob-
gervad at the Bonouza smine, bal occur aloup the vhitictone Rivop.

The rocexs are of u davk, ollve green color, scmetimon bocoming Lightsr
sud lx soma flows baeome slishtly reddish in cast dus to the presence of ninute
senlog of homatibe or iddingslie whileh have uwsudlly bosn foriad bY deav—-gsatad
causes Lrom the olivine, Some of the mambars are porphyritic showing rood glzed
crystals of faldspuer snd arse then usually very donnss and non-amygdaloldal and
s9em to hdve been intruded flows forced in between tha oarlior laysrs In tholr
offorts to resch tho surface. Ingtznees of thid kind were obsorved on the ohit-
letons :lvory,

In mwxture they show o romarkabls vacistion., lonse lne-grainsd dinbesos
without anyndules, smygdelodds with small or larqe amypdulas apd rocks which
actunlly crade into gabbess ore of frecusnt ocourrsncs., The comsonest typs of
texturs is the dinbasie vexture end aven where ths rock is intensely amygdeloidal
the sexturo pevsists. dlhe minerals whiech form tham ars labradorite feldspar,
olivine and augite with mueh subordinnte nasmabite.

Alteirntion has c¢hrnged much o bl auglic to hoenblends and chlorite,
but vven in tle intansely motamovphossd ty058 ollving iy frecusntly [rashe

The amygiules comtaln a voriety of minceals serebtimee saveral occurring
Opather. Who fellowliny wre Lhe swost baportant:

Chloritges

sorpantine
Chaleedony and Upal
Galelite

Lawnontivs

vuartz

Apidots
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The anypdulss are not confined to the upp2r portlons ot the soparnte
flows, but aro seatboerad throwh thown with little of no regulérity, occurring
as Irowusnily in tboe lowor portions of o flow as in Lhe uppsre Tﬁey are like-
wise oftvon prosunt in some areus of & given {low and absent in others. Thig
is u signifi\uﬁt fnet ns compared with the fake Supsrior greenstono whare the
gigygdulos occeur in the upper portions of tha separate {lows snd are, thersfore,
conclusive proof Lhat the rocke have been poured cut on the gurfacs. Amygdules
are not of uncommon ccceurrence in dlabasges, are not necossarlly the veouls of
surface cooling, but may occur whersver tho presaurs has been rolisved to a
sufticlent exbent to allow the sxpansion of the inceludod gases. Iron the texture
of these diabases, evon whare omyrdnloidal cavities cecur in cousiderable numbers,
it seems prebable tlit conzilderabdlo presgsurg Irom soms overlying material was
prosont to provent the forwation of the great number of sucih cevitloes thus
charaeterlze ordinay bagultic suwwface Plows. Yor thaze reasong, il i pro-
bable that this sericu of gracantons Tlows rawresgent a succession of oruptlong
poured out on the sen floor boneath a conalderabls dopth ol wabor.

Tha greenétuno serics ia cub by great nuwbers of enidole veins whileh
may be obgarved with a grewt voriety of strikse and sre sasmecelally strongly
davalopod on the north side of ths Horsechos awiphithentsy across {rom the None
anza filns. They ore aiso zbundant in $ho naighborhood of the Indepsndence veln,
Thegu apidote voins somstlmes show a well nmarked comb astructure Llu which
succensive luyors of apidobe, guortz and capeite have Leen Tormed. thoy do
not pass upward from the greenstons inte the limesatons, and osre oTten 1nter-
saobed by the laber Tissures which carry the ore. 4n those eoidote veins,
ahilch have a maximum «idth of ons foot or wore are oftan Tound isolatcd MABHOS.
ond sheotvs ef nuvive copnar, usuvally found clogely sgaoelsted with ourtz and

furnishing o close parallal o the veln occurrencas in ths Laks supsrior reion.
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ngldote ulso veeurs in the shsetad sones which carry chalceeclie and bornite, bhus
i gonernlly ip small amount. LT 18 always replaced b: the bornite and is
distinetiy sarlisr. in one instanes, howevsr, the revsrse relation wag ob-
servaod. 1t iz difficule Lo tell) whethor Lhaese eplidots voina zre of aAurfuace
origin o1 not, but tho pressucs of guartz and caleite, their veln structurs and
theiyr simllarity to cartaedn of (hwoss ub ~als superior sceows to show tham to be
of ustamorphic origine.

L, 0G0 s Gigdal Siallle The groecnstones are separnted from the litestones

by u Yize Intzrvening laysr of shalos whioh have « total Lhickioss of not oyer
Tive feat. In the lower portion, ohoss shales sre colored dark red by 1lron
oxlde usnd in the uppar sortion bave a light zieenish color. As they lis right
upon thy eolid greenstone, they usually meake a shelf ulons the ¢liff, ae shown
in the colwmnar soction sonetimss os much as B0 feot in width, Thoy apra vanglly
obacurad by the detritus whieh hes fallen irom the limsoctons c¢liffs above o
thav thoy connot bs observed unless one sxamings the contucs betwson Lhe two
Toraations vsry carefully. thelr pressnce han, for thic veason, beon previously
ovariooked. They wre nos in the laast albsred by contact mwbamorghima,

TH LletPola.  Ths liagstons ls light gray through aost of its thilckness with

a $1lehtly bluish eayt. iIn the lower portlon for Mithy or sixbty Test above

the contact, it 19 syvremaly thin-bedded hut hocumas heavior above this point
until in its upysr portions it in exbraisly hoevy beaddade It is Insorruptsd at
2 nuacer of poinés by thinner bods. Thiv lower, thin badded portlon 1s
characterizad by smculisr structurs produced by tha prasvnce of a laraa umount
of elay snd rupresenved in the acooumpanyius Tigure. The woportion of clayey
impwrities in vhoss beds is smich groater then Iin thove higher uy wnd it doeg
not geen to havo doon 80 guicepbible Lo aineralization as the uppsr snd purar

bado, ihis ig ssen 1P the oubtarmost of the bwoe fissures is obhserved in ths
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taca of a eliyf which nny be sesn Yrom she polnb whers tho cuntact c¢rossss the
vidpe,  ihe ebaleccito is hers obsurvad to pass downward untll 1t meets this
limestonn, Lt then lerminates :nd oxfends laterally into « flst bedy., Lhe
presence of thls shaly sand argillaceous lihmestone rany diziniash tho thickness of
favorabls oro boarin ' ruck bslow Ghs contaet awnd in thias resvact lg of con-
sidaradble practicaml l.portence, as the total sobimated thiclness of limagstons at
the winzo betwosn tho main tunmel level and tho conbact is only ') feef and the
possible barvemiess of trig bed would, thavefors, reduce 1y by one-fifth., At a
nupbest of points penorally @b o considerabls distmmae above the contect oceur
beds of merblaized or crystalliins livestons ol a purplish color. Yhems are
probubly dus to the medamorphism o which tho ssrias has beon subjicted. In
gensrul, the Jlmastons doos rot show the affoct of any wppLaclablsg alteration,
xu contact smtauorphic minsrals are prssant ond crystalling cheracter s aot
davelopod mxeoapt in certain individual beds,

Throughout tho whols of donenza ridgs, the liwestone is rmueh shattored
Dy fissurinpg and caicite fllled Pisszures, muzzons and bunclies are fraquently
prosont. In soms oilaces, it 19 sven axvonsively brecclated :uul thy fragusnts
camsnbod Logeobther again by culeibo. 1ho caleite withiu tiese figsurep has un~
doubtedly Doon derivsed from surface =ators which bhave dissolved the liuwestone
ami redoposited btho caleite in tholr dowpward psssaise {rom vhe surface,
JUUOTUIL . Whe geolopgicul shructure 18 simple.

. The conbact with ovordlying limestone and underlying gresnstiona dips

B 30 dog. 4. and ¢rosses the ridee about 600 fu. from tho mountailn from which
1%t projects.

The melo mass of the nountaln is made np of limwstone with w w@ximom
thickness of about 1,000 £%. t» tho groenstons below, The econtast aspoars a

1ittde below the Sopansa ming and dips to the north < 30 deg, S. axuetly at
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an avorsge anzle of 22 deg. i Veshapad cap of limsstone thus projscta svuthward
out into the Ponarnza ridge with tho avex of the V pointing south, The %two arms
of the V made 2 rapld desssont nort%warda The easbern arm of tho contact dis~
appears baneath the slids ruek abouib BO feet Trom the apex; tha woslorn arn
vung downward in a 2ig-zag lins along the face of the cliff for Y00 . whars

it disappoars benosth the slide rock, to zeopoar on the ooposlie gide of the
liorgsshos asuphithoater. This contuact may be edmirably soon from across the
iorgeshow dravi--as is shown iu the well known photograph on page 24 which was
faken from sbout the point ™ on .gp Mo. 2. Tho lighter colored rock is the
Limsstone; the derk is the éreenatonc.

Alony, this contact the greenstons projects out o« 1ittls beyond the ovors
lying limsstene wlong the fave of the bIuf? oving te bhe prosoniae of Lthza shale
bads and mokos o narvow ledpe soaotimss HO 6. in width, but usually iach
narrowsr. This ledio is cuversd with a chin capging of red shals now almost
complately obscurad by li.cstons dobris from above., 1t is shown on bLoth mapg
by the purpls color. hae {oraations are slipghtly undulsting owlnys to a 1littlo
opon folding, so th.t thw dip and strike vary from point to point now rising to
26 docrees or B0 degress nod fulling: to bBoalow 20 depreas. Tho astrike is H 6O
dgze s Instrumcntai determination of thig dip aaid-to have bsgen nweds havo been
stated as 12 Gose ‘Thls ls too low ss the wmossurements were mado nlong the cons
tact at & conaslcerable swngle to tha sirlke. ha tyrus ovoarape anzls iy about 22
deg. This is iaporbtent ss it glves o greatsr depth of limostons, the luportang
ore bearing rock, batwoen the zurface snd the contact than the leowor determination.

The contaot crosses ithe Bonanzan anphithostur bencath the slide rock and

reapzars again on b oast side, wbere it crosseg ths rldpge And runs northwacd

into dalarthy Srocle
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FLOZUQIU .  The limestone ami the undorlying greonstone on lonanze ridge sre
much pore fractured and broken vhan the balunce of the Topmations. This trectur~
ing 1p 1n the nature of sheetsd zonos whieh consist of a seriss of fractws
nlanws nearly porullel and closely spuced, tho rock intervsning bolween ticn
beipg often no more than one-~half to one inch In width. There 1s ons espoclally
prominend z2one ol vertlicnl sheebling which dominates the obthers sud has chlefly
deternined thic occurrensa ol the ore. This zono of sheetins axtonds with the
ridge in & directlon of B 30 deg. ., 18 about 60 to 70 £i. In widbth and is
verticul im posliion. 1t pumsos throupgh locstlon monumsnt o, 5 iu thy proon-
stone, g &hown on Lhy nap, ond extends northeast for 700 . It passges dov-
ward without inbe ruption inbto whe preasnstons. 4 careful axaminatlion of the
contacet chows ohat the socks sre slightly fanliod along certuin plunaes in this
speotod vong. I one lustunce « digplacorsnt of 29 wuch as {wo foat wan obsorved.
This 1g ot Lhe soutuzcrmmost sebrsnlty of the limsstone. Lo sxbennive fuplbing,
howevor, hay occurrod. Tho maln verticsl shestling haz becu aspaclally intsngo
along two lines aboul B0 to 35 4. apart, and of these the wosternmost 1s the
stronor. ‘Thesge intensely fractured portions of the sheated zon: have caused
thia losalizatilon of the lwegast bodlos of ore, givine rige to the two mvin go-
called veins of bhe mino,

subordinste serics of verticol or naserly vertieasnl fracture plones rum
in the feollowing dlrectlons: N bu deg..d, 81 deg, 5, 2nd W 25 dog. e Tho
most northeusterly off the ore vecwrivmncas on the ridpe Bollow two of these
subordlnuts divections, viz., }§ 49 dey. = and B 81 dess 7,

Lesides the wveriical systems of sheetling, thore ore othors dlpplng at
low suglss vhiceh heve markedly tnflusnoed Hho depouition of tho owva. One assrles
8ips toward the wewl at an angle oi aboub LO to 6L dee. I plocws, it bocowns

ste=psy in its irclipution. the striks of t(hig gysten of fracturing 1ls puaralleld
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to that of the maln zone. Another system of sheeting alsc parallel to the main
zone dlps 36 deg. toward ths southeast. 8611l another system of nmore nearly
horizontsl sheeting is oapecially well developed at the southwest entrance to the
north tunpnel where it heg almost the appearance of bedding planes.

These several gystems of fipsuring heve divided the limsstone upon the
ridge inbto a series of polygonal blocks in same cases small anough to form &
brecala &nd have afforded am extremsly intricate network of openinge for the
reception of ors. Tha fracturing has also permitted the obereuon of frost
arosion to procesd along the ridge with more thanm usual rapldity and is the chief
reoason for the weatharing of the limestone into such abrupt oliffs and pinnacles,
That the degradation has not proceedsd even more rapidly than it has ias dus to
the prasenna-of chalcocite and caloite whioh beve aemented and bound together
the blocks of limeatone.

An additional effect of such intense compliceted shabttoring itogsther
with the aotion of replacement has been the produstion of an ore deposit of
extremely irreguler form,

‘ Concerning the porsistence of the fissuring in depth, there 18 no doubt
that the main sheeted wzones extend down through to the ocntact into the green-
stone, for they mAay bo obaerged beyond the end of the limestone outorop., The
other systems of fracturaes will probably be found also to continus down through
the oontact, |

The localigation of tha ors of the Bonenza mine upon this ridge has un-
doubtedly baetr due to intersevction of this complicated ssries of fractures and
while it i3 by no msane improbable that a like oﬁmbination of fracturas may
recur at other points along the same vontact, a careful searah will probably ba

negeasary to looate such favorable areas,
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Gopymr oceurs ab the sonanza mine in four Gifferent forma:

ls A8 drrogular reoplzosuent budies in tho limastono,

2s 13 &8 gltockwork in limsgitone.

Se Ao diasemirated purticlus in zhe gresnstonm slong the maip
shosted zone.

4. L8 an extensive eren of talus or slide rock oxtendine downe-
ward from tha scuthsastern side of tha ridege 1lnto the open
donanza amphithaater.

1o Ore in Llmwstono. 1he main nmagses of ore 1n the donunzs mine occur as re-

placosents o3 tho linmestons by clrileociive. This replacement has formod vartical
oro Lodiss alon: tho most intengoly tissurod portlons of the maln shactosd zone
by ths replacauwant of the enck intervening bebween tha separste frachturss, flat
shoots wihich make oub into lateral shested zonne, grast irreuulqr rigsas sach

as tluat in the winzeo, isolatad dunches of smaller gizo that cunnot bo asslgnsd
TO any onu systu ol rraétuIEH, and dissemiﬂ&téd particleg scobtersd through ine
low grade sock.

Ths feature which claracterizes sll of thess magses 1s Lholr oxcessively
lrregulur foma which 16 18 practiocslly imposslble 5o desceribe.  wven whare the
ors oceurs in the vartical musacs, 1t octurs in shoots within the sheoted wonz
whileh ars of axbremely ircogular fopm.

fhe principal body o ciwleocite wolek is o bz sesn on tho surfoce
occuplas the more westerly porcion of the main zono of sheeting and runs along
the eders of the cliff in a direction shout H 30 deg. 35, itgelf forming the
taee of the clift in port oy thoy course. this body is L0 fest in lengih smd

is termed the maia Tissurs., 4t is from two Lo four fest wide 26 ths southern



end and is 7 gnlid wass spreading ovt and diverging downuwards. Lowards the
north, ths ore 1z not continuous but ssparabsvs into strinsors and bunchas Jdig-
tributed st intervals alon: the fissurs, 6t tho fer norilisrn ond, it becores
reprosentind by a Tew isolebed patehos and thon disapwars entirely.

At two polnts thils ore mess diverges downward havineg Mon dsposited
not only in the min fisswre, hut ia & plone of sheoting which conracts with
it and dips abpuz 80 to 80 deze bt the wast and forms ths faee of the bluff for
some distunce, Phs ore has thus the form of ap invorted V wltp the easﬁerﬂ arn
inclined to the wost and Torming the Pface of the cliff, #1l of tha overlying
roc% has been stripp2d from thig arm of the fissure and hus laft tha grest bhody
oF chaleocite plastering: the surface of the cliff. A aketehAof this was made
Trom across Lorsushoe draw ond 1s given below, It will illusteste tho irregu~
larity of thn raplacemsnt bodiesg or shocts which ocew: within bhe shasted zonss.

Thig V=1like mosa of ore has been cut into at a porut whore the ssction
prgsas throuws): tho ridge =sud o remnani of it muy be saen wrar the soubh ond
of the morth tunnel. il was probably forznrly convected with the vertical mass
of ore.

Parollel with tha madn veln--1f that term ean be wsed vor so irrepular
a hody of ore-~is u second auch lagy pronounced veir naar the ssstorn slds of
the main sheated “onse. 4t is wbout 55 7t. %o the oust amd is sbrongost al the
south end of the ridge, whore it contalns quite a fuly body of ore, and rurain
w6 1w sliphtly minsralizod (lssure necr the north end of the maln vain. it is
ropresentod in the north tunnsel by an extremoly atbenuated thin crack carrying
chaleocise, This may or may not be connegctsd with the surface, 7Tlls second
Tissure ir imporiant bsesusse the bodles are gn irragular thet the marest shroads

of ore rwny #t asny wlms opan cut into 2 lares hody of ore,

~1
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north of the malu Tissure are two subordinete shasted zones contalning
binclivs of chalcoocite, one gbtriking N 81 deg. 0 und the other M 55 dage A,
Tho buaches aro not along ths same Tracture, bui angle across the Z0N8, sach
sueceedlng ons ocewrring along v usepuruts fractuva, Those way opsn oub into
large ore Lodies below, Jn ths vinve wd the lsvel from ib, 32 4. belos, a
darry irregular body of chnleozits is cul whieh sends out svrincocrs end apophyses
in the limasbono la all directions.

In the winze 1lsvol, the main {flssuee lg cut ab Ghe north »nd ol the
viorkings end is hero a solid hody of chalcocite 3-1/2 ft,-widao Boetwion Lhe
point whwre i% is cut und the vinze, a grouyl r£lat nass ol excessively lcragular
form d¢ cut 1n the lovel, susnding vui inuuoorable apophysss and stringers in the
Llisestono 1rom its voaor slde. Tha delft deus not axtend to 1bs upper surfacs,
g0 that 1bs oiza cwimnot be osbimsted. o saltcrotion o ths scuth sids of the
driit in v&ileh thiile rwss ceowrs is aviown in the sketceh bolow, Thin + 111 .zive
gomm idué of bha ostrads irregularity of the ore.

dnsideos thess lwres podlos of chalcoeite, isolated bunchss ocour in
grest nwaburs and orben conteln zomo covellive.

A stockwork of Yillad raciurss occuss Lotween the main bodios ol oro
throughovy the growtor part of the »idge, tho ore Tilling the zrvacks md rvow.
2lacing the vock only to a minor dngree. The sgpregste anount of workabls ore
is thoreby groatly iwrsassi. In the largs seciion, anovher jilal nags of are
i swen to wake oul Trom the saln body slons v sosrlss of sheebing places vwnleh
ars o 8trong azg to reseatle boadding, Yt dip towsrd the enst. It is about
four vte bhiiceke In all ceaes, ths form Of the ore is suvelr thabt it cun have
originated owly througl ths zction of wsplacamont, Tor cavlties of soluiion
ara the only oysnin§a veleh could have I'sd so irregul-r o {fomry snd such 2re

not krnown to oxist in this ragion.



2. Uhalcocite in the Gresngions. A carpful sxaminabion nf the mein wone of

shogtling Latwsor tha snd of tha li-sstene ocuterap mnd location monument fic. O
shows Lthat She freencbong hwre iy lupropnabed wilth chaleocite snd Lo anms oxtent
wilth bornite. ‘The wasses of sulphide ars usually cxbremely mmall and ara chowtn
by fha microsespa to eepluce tha faldspurs and chloritvic nmaterial of bthe preen-
stouws an to & less dogroe llie bl-gilicabos. In  some places the gralng of
sulplhide ars ifrirly large, baving 2 clanster of one~-helil inch or moro, bub
usually thay are ravhar gparsely scaitered thirow:h thae rock and are about ha
slzo of a ilo. 2 auet, “hera Bary Uine, they cannol be seen withoeut the micyro-
seope. Juch dissenminatod particlea of ore in the gresnstons vabewd to only
short distances frow u single chaoting olane snd wre froquontly ubssnh anbiyaly
througheul the whole widtll of the sheabed zones.. Tho chalcoslite dodd not oaenre
in largs quantily @nd wheu tho shoebing is compured with t$het b btre {ndonsndoncs
ive in the opon out, it is @asen to ho in wuch leas ubundance vhan du the Latbter
loeadity, it muy bo reagsonably expactod Lo oeccur in preabur dwount bouneath tho
main ore bodluss aipldose occuwrs in lenticular massos 1n thr wain wone of shoet-
ing, but st of the epidote fissures ars ob awjles to thils zong und are lnter-
gectod by It buing an corlicr formation, as the sulphides occwr In the zpidote
as poplaceriantsg,.

Posaibilivian of workiry, the ureensions Ure. Comparin: tho oecc in o preensatone

witye shat in thoe lndeopsndomee oine wibth which 1% i closply paprallcl, it may

geow: (1) that Uwe oro rfoqusntly torminoates ot song cross {lgsura abrupily

rmd A2 Bhat it extemis only o shord distunée from any singloe Pyactuve plane;

(31} that «long thu strike of the vein clhialcoclite occurs ub trrapular inbore

vels aud i by 0w saeans & consbteot occurrence in the eubire oxnlenh of tho fissure,

vhile the greonsisons ore is of'ben ol workebls prade, 1t in, thorofors,
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which the minerallzed outcrops occeur, down to a point about 2500 fi. from the
conter of ths ridge. Tho width of this mass of mineralized slide 1s wpproxXinately
700 £t. as o waxliwa wldbl, with 2700 7t. =8 o neximum langbh,

In regard vo its dapbh, 1t wuwmy be well o noto that an aven slops of the
bedrock below the alide cun hardly be expected as 1ts depbh must vary st difis
ciont polnts on sccount of the irepularities of tho underlylng surface, Both
linegtone and groonstons ars charucterized by projecting eliffs and irregulari-
tisg vhich may often reducs the thicknoss o by only a half, or again may ine-
creoss 1t to a much higher figure than expeeted.

Botwasn the cabin, as showy on the large mrpy, and a swall cliti of
Limestone ut tho southeustorn extrenlty of the ridge, is =2n area of wmninoralized
3llde, whilch hus broken down and covered the mincralized material below. Jrom
the poslition ol this umninarslized talus, 1t is probablo that 1§ is adorlaid

by alneralizod amabsrial.

4, iative voppy agsccinted with pldote in the upldote xlssurss. The wpldote

fissureé which eut the grecnstons. in many ploces ars distinet in cheractey and
origin from the chaleoclte ares above., “hay are closely paerallsl to Lhe occurrencns
of apldote Tiasurss in bhe wke Cugsrior weslon, althouwh they do not carry SO

lurgze 2 varlety of mincrals nnd ave characiterlzed only nt elde intervals by the
nresonce of maeses ol coppor. 'Yhay vary in width I'rom a few inches up Lo more

than oue foov and Bhow frequently marked bsonided structurs. {ha covper usually
ocours with vuarbty suna ia distinetly leber shon that winsrel, I3 elso has been
obgarved in fissures in ths epldote, albthouph none with those ralutlona wore

seen in the vicinlty of the Bonanza mine. Thia copvsr is in such gmall aaount

that it crnnot be mirded ag @ pogsibls fudures bagsis for wining,

O XBnIOR

The proguction of the oxldized conper salnsrals, walachite =znd azurits
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axtrormly irregulsr ond difficult to rollow snd would be an uncertain factor
in mining operations, As vowpaersd with the licestons ore, it is of much lower
prade.  In wy opinion the wrotitable vwerking of the chrdenclte in the green-
stone balovw tha Lonanza is to he regerdsd as a soﬁewhut doubtful possibility,
The irrsxulariby of %ho oro will maeke axploration difficult and ivs lowsr grade
nay not sulflee to compsnsate Tor the additional labor in locetivz the shonsa
2nd nasgses of wuincralized rocks

1% 13 also to be moved, as will be shown 1n a later paragroph, that the
chalcoelto in the precastone is probably sscondary in chsracter angd may ba
oxpacted to pass within o coaparntively short vertical distanes into low-grade
chaleopyrlite which will not pay for axploltation. It is possible that tha
gyaensione ore may be mined provliably duriong the extraction of ihs liarege and
rich bodiom of vchalcocite in the llmsstone above st Jeast for a ahort disitance
nzlow vthe contéct. The continuous oparation of thp mino would ot that btime
reduce tho workiiny sxpenses to & minimua and would rendsyr the ¢xtructlon ol tho
lovi grade materlal much che:per thnan i left until tbe vichoxr bodiss had lasn
conpletaly exhaustud. Yn eny casa, the probsble passaga of tha ebaleoclte into
low yrado chaloopyrite 1.ould efroétually prevent profitably alning in any preat
distoance below tha contvact,.
ds  Slide hock Ure. DBosides she ore which occurs in the bad rock, a cortaln
vortion of the slide or talus composad of ¥rost broksn blocks derived frota tha
digindegration ol $ho s0lid ores contsing sufficlsnt ehnleocite to furnish a
larse saount of easily troated and highly profitable ora. hils the absenue
ol detailed rosults on a saupling ol thig minorslized tolus rondsrs 1t iwve
practicable Lo oubtline the apres with atriet hceuracy, still an aupcoximateo
boundary is shown upon the two acscoupanying tapse. This slide extends In the

direction of slopn «lightly esgt of south Tvom the crest off the ridge 2long



by tho aciion of yurface waters hus procsaded bto g rewurkably slieht degree
uponr all of the sulphide oras of the sconanza adies Tho chalcoclfo often otandg
up at tho crost of the vidge in greater prominence than tho lixestone. In many
sases, fresh fyracturos of chalcocite ure axpossd {or vory great lengths of tims,
Films of malachite and znull quantities of azurite goour and pnerally coatb

the exposed surfnce of the chalcocite, bus are rarely more than 1/64 of un lnch
in bhickness. In thie slide rock they are mors abundant.

Oxidution has exbended downward inse the ore in the winze luvel as
slight T1ilve of malachite in ths boundariss of the ora, but are «o litils
notlosable thgt thesy c¢an be obssrved only aftae coreful sxsmination, ‘ihs ore
iz in sowe places Blightly {ractured and the narrow openinss filled with car-
bonates, This is true only of the uppsr and ..ore exposod portions of tho ova,

Tho gause of thse abreucs o oxidetion moy bo sourht in the zlimatie
condivlons. wsoth €lldo reck &ad bed rock aep frozon golid at 4 depth ol no
more than two feet beslow the gurface. Hrecelated limestone in tho winze 1a
cemientad by ico which shkows every svidence of having besp pransant for a vary
graat lengbn of time. It 19 improbablo that widsr the cliwetic condition pre-
vailine sinoe the boglnaing of lacial bimes, surface vabers have beon able
to penolrate to any depth below the surfucse without having deen rapldly ifrozen.
surlface waters cven 1n the swwdr season huave baan wvery cold, probavly not
rising b0 3 higher tempsrature than 40 dug. Lotor at that temparabturs exerts
but 1ittle chemical vebivity on svan the wpst oalily docorposad nlusrals,

The suumpy sSeasonsg ave likewlso oxtrenely shord at otbis altitude (5500 ft.) g0
that the opportunity sven lor bhe stipht chemicual getivity of cold watier has
been exbremsly oriot., 4t i, thoraforus, certain that no seoondary anrichacnt

can have occurrad vo produce vhese ores sincs ths beglinnlng of glaclal timesg.
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As will npe later shown, this fact is to be nobticed bthroughout all tho ore deposits
discusssd in thls report and has an iwmportunt bearing upon the prospoctive valus
of many of tha oggurronces of oro within southeastern alaska. In all ceses, the
mechaenicrl aettritiorn of both rocks and ores has been imch more marked than the
chemicul alteration. Ior tiioee reasons, the mechanleal dogrodation~-sided by

frout breaking off the Lrupments of ore has procecded vsry much more rawpidly than
oxldu%ion and hesn Sorved to keep the frosh, unalbered ore always at tho suwwiaco.

Charzcter of tho Ore. The bonarza ores dare slmoat exeluslvely chaleoeite. &

1ittle bornits cocury in the greenstona along the maln lins of sheetins Lelow
the contuet, but nones cix be obmervod ian any of tho ore above the contacts A
little covellite has uluo been found in associntlon with the Utonanza chuolcocite,
'he ore is in 6ll cmsos fine, vven prailned, silky looking chnlcocits, unusually
golid und conteining no othey minerals than tho chianleoclto ivself,  Jxamination
ot a polighod caction ob thig chalecocite under thy microscops shows no other
ldantitlablo minernl and other than this no ore minerals are yound in the mins.

Origin of the Ures. rthe form of tho ore bLodies, their lrreculavity and positlon

make it corjuln thut they have been formed by tha action of replogement, the
filiing of open cavitios havingz opsraied only in slipht degrse in phs formution
of low grade stockworis. Oolcite occurslin proat abundance both in the lime-
stone and closely unsoclabsd with the ore, It is in tisswres or irrapular
nasses and often cements limsstons Cragments. The chalcoecite freqguently re-
places the calcite.cutting it ulong ¢leavags planes end in fractures vhich nass
irvegularly throush that mineval. Careful seurch faile te show s single in- .
stance 1ln waich chaleoclve was intersected by coleltes

no auarhz or silicete wlneral §f any kind sccompunies ths ore in the
mine. Calelse derived Trom the solutlon of ths linestone and tho sulphide
itgelt are the only mineruls to be obsorwved in the mine, an imporbmmi pnint when

the question of thely orvigin is uiacuéaad.



The Qros Secondarys 1t is impossibls to avoid tho eonclusion afger & careful

gtudy of the vonanza uine, that the oros are sseondary in thelr origine Thig,
it soows fo me, 1l supportsd by tho following evidence:

l. OChalcoclte i3 later than ealelbte. The calelte is w mineral
sroduced by surfucn waters Alssolving ths limestone snd ro-
gu@ciéitatinu it in orevices snd fractwres carrying it downward
somstimos as Tar as the preenstons. As the chalcosite ia later
thun culeite, which is n comaon peoduce of supsrileisl solution
and redeposition, 1t must have nlao beén hrodueed aftear sunor-
Tlecinl agsncilesn had producad the culeite.

2o The aro bodics often show a rough dilvergenco downwvarda dividing
in the form of an inverted V along the naln fisswe.

Je Clilecoeite 18 nutably & sscondary mineral useally produced by the
action of sulphatss upon uncxidized ¢ulphides (chaleopyrite or
copper=boaring pyrita. )

4, Vhe chalcoelie is axtrensly troe {rom fracturine and brecclation.
such breociation hust on the other hand broken the limesione and
alloved the crevicaes to be filled wilth caleite and alaso with ice,
but the ors itgelf for so Lrittle a minsral 13 romarkably free
from any ovidonce of shaltering or brecciation.

9., i shalt of coanparatively shallow depbh onm the Nlkolai cluim on
the opnosice side of MeCarthy Uresk shows much bornite on the sur-
face, but fonsiderablz chalcopyrite in the bottorn of the shart,
Thare iv 1little question that the bornits in this cupe 15 secondary.
in oceurrences similar to thz-Bonanza on the contact on tho :-'Jric;
clain, chaleopyrite sud bornits have been fouud and it is nmy

opinion thut thess ores ars cloarly of socondary origin. Thore
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sesms no good reason why thse Bonanza ores, which are simller in
every raapect insofar as thelr general occurrance 1s concernsed
with those of the iric, excspt that only chalencite and covellite
are presont, should be regerdsd as dur to a form of deposition

of a primury churacter when othar slmllar occurrenens nre clsarly
saeondary.

6. “Whe chaleocite in the greonstoms and 1ts ngsociate, bornlto, in

the lLilkolal wine and in the Indopsndence mine aro agsociated with
chulcopyrite und are clesrly secondary. It is, thorefore, pro-
bable thut the chaleocite din the greenstone at ths lonanza mine
is alao secondary. Lt would =sem hardly weasonabla to ascriba
shalsocite bolow the contact nlong the sawe zone of f'issuring

to sacondary deposltion nnd thot which lios above it in the
limsstone to primary deposition by uprislng watarsa.

For %hese reasons, it is ny opinion that the chalcoeites ores of the
Donunza are a«ll of a secondayy ngburs; producsd by the action of dowrimard woving
woters upon chuleopyrite bodlas which buve bwen reducad by uvnaltered chaleopyrito
below wnd poasibly by thé action of orgwaniz natter in the limsstona. Such
solutions wers undoubtedly sulphates and were réducod in thelr acwaward passoge
t0 chalcocite.

The foct that oxidation hes procucded se slowly at the Doranza mine and
thaet secondary enrichmonl of bhose oOre Ouposlts could not ovcur undsr pregeut
conditlons olffers ne disproof, bub slinhply throws the secondary setion Larthar
back in time to 2 poriod wvhen o varmer ¢lirabe prevailed, Sueh o waxm climate
must huve beoen ovo-glacisl as tha climate of this rapion has undoubiedly boen
much coldor in the imediute pust. Svidence shows bthet wlacelars have boson much

nora extensive end izlseial wwevlvisy had bgsn vagtly greutsr thon iy ig «b tho



present time. The secondary sanrilchmont of these ore deposgits must, therefors,
have occurred in pree-glacial timss during the close of the tsriiary period. 9o
littls is known of sormer climutic conditions in pre-glacial times that 1t con=
not be stated when this pescondary enrighment occurred, but it seery orobshle
that o wvuch warmer and awre hupld climute prevailed in vtertisry tlwoea, In such
a case an upper oxidizsed zone undoubbtedly oxigted above the prssent oubterop of
the Bonunza mineg and has sincs been repoved, together with much of the secondary
ore by bthe rapid frost erodion thol has ensusd. Later oxidation of the sulphideé
has been prevented by the coolrass of thas clipute.

2Yha pfocess by which these ores have originated may theuv bg outlined
us foliows: 'During the onvly portion of the tertiary psriod vhon tho grssnstons
and limegtone now exjvsed wore dseply buried beaneath overlylng rock, hot ascend=-
ing water, pugsing through the gresnstone, have bocoms charged with coppry do-
rived from the preenstone, have varried it upward in goluition mnd daposgitod it
as chalcopyrita in the greenstons oad lingstone. Arosion then occurrer to sona
axtent and oxidetion und secondary snrichwent took plaoéa The wmtors earrying
sulphate in solution rot only dzposited it im the Cissures filled with chulcopy-
rite, but deposited it by raplacqmant near ths gontact in bodias of wmuch greator
volune than those occupled by the original ch:lcopyrlie. It 1a probuable thut the
chaleopyrite deposits Tormed in tke llmestons were cowmparatively small in sizg,
but of greeber verticsl extont. The downward moving sulphate solutions, how-
aver, panatiratod oubward intoe the linestons along the shattered rock and causad
the secondary chaloocite bodles to oocupy much preater aresy than wers orviginelly
oceupied by chaloopyiita.

Thore seving 1ittle tusstion thut the ores have been oripginally dorived
from ths greunstonss, ssays of gresnstons wherever taken from umalneralized

areas have unifornly showed 0.1l to 0.70 wopper and it is prodbuble that no
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W«"&Q&”?&ﬂg &i‘@ﬁi&%%ﬂﬁwi Yeusrrddectads whi i :wpildd wot- show -tha presence of
an appreciable psreentoge ol copper. Tims was not aveilabls for a datermination

of the condition in vhich she copper exists, but itse prosencs is undoubited.
2l ELOAL COMNELLERATION

The lmportant auestions that will vndoubiedly be aaked ave:

1. will the ore extend downward to the contact in workalbile mmount
und value?

Se V11l the ore extend devwnwayd beyond the contact in workable acount
wnd value?

Be ©1l1 the oro oxbond norithivwerd inso the hill where groat dspth
of limestone lics above the econtact?

4. vhat are bhe probabilities of ainilar ore cccurrsnces cinawhera

wlong this centact?
DLHCTOPSNGE OF DL QRS I DESTH

The extension of ths ore from the surface o the conbuct is dopendent
o the thickness of the limestone wvallisbla for minaralization and tha contin-
uanes of favoruble beds toe the smonbact 1tsslf.

lo Uxtension Lo ths Ccnbtacve Yheo dip of the linastons is about 22 dog. 1This

a3 shovn on the soctlons will pive a dopth of Llmcstons Loncath Bhe norbkh btunnsl
of 250 4. assin; north into the hill this ig rapidly ineroused by ths rising
gurface sand dloping contact, SHuriacs indicablons, howovar, tcrminste about 650
ft. north of the nouth end of the lirmebtone capping @0 that doapth gained fg
alffoctad by ths doubw of the continuation of the ore in thisg directlion, At

this point 650 ft. Yrom the end off the outaron a totul daewtlh of limeastona from
gurface tc contel of 4H0 fi. is gresent., There is every reason to hops that

masgsos of ore will ceccur in the liwsstonre for the grenter part of ils thlckness



for the fracturing is strong znd pussss down into the greesnstone mnnd should afford
org wherevoer favorabls roci for replacoment is prosent,

1t 1s to be notwed, howsver, that the Llower YO £, of lluwstone above the
contact is shaly snd ecentainy much clay snd is, tharefora, loss favorable for
minernlization than the purer, hoavier layers above. Ore dosg cccur, g repordsd
by iy, Hireh, at vhe contact in some olacesn, however, and this may not prevont
its Tormation, bﬁt it is certaln that the occurrence of ors in this lover 50-ft,
may bae loss hopofully predicted sthan in tha purer rocck sbova,

In that cose, the effect would bs to reduce tho total avallalhle thickneas
of favorablo roex by H0 ft.

2o _xtension Zeyond the Contuct. he Independonce nino wives u good ldea of

the galure of the veins in the greonstons. Lhe ore 1s irregular, containg mofn
bornits thux the limestone, and the shoo.s ars not easlly followsd: achalcopyrlte
baging to appear in somo quantliy aud thelr profitable minwyy is o mattor of at
lexst douit. Tho maln shesbed wope bayond the limits of the limostone ig sesn
to contaln soms sulphides, but cannot be sald to gshow promise. A haavier shoot
may occur beneath the ore on the ridpge and ian thet a#enb the ora Lslow the lins- |
stono might be profitabln for sovow distance. The passage mnorsover of tho chal-
coolte into bornlte and later chalcopyrive 1s-to be sxpected at no vory egreat
depth below ths contact. .8 the hill is penotrated unc depth thug guined, tho
chaleopyrite zone will rise and may aven pass upward lnto the limestons if tha
ore extendsn far euvough to tLbhs north.

Un the whole tho ocecurrence of largo bodliss of ore bolow the contact
is decidedly not hoperul. “he c¢hiof producgion of Sthe Bonunza must, in my
opinion, come Lrow gbove the conbach.

Northward sxtention into the Hill. “his will dspend upon the oxteat of the

Tragturing and exlstence of shoovs within 36, The fracturing eontinues up the



eidge, but doss not éeem to my to be so sirong or to be charactoerlizod hy so
napy piluees of shattering., Yhat ore nccure in this direetion is poosible as Nir.
Birch repnyrts the presence of s small isclated mass of sulphides in Lline with
the rmain fissure in this dirsction. 'This would seem a hopeful indlcation asg
the exirsme lrregulariby of these replacemsnt bodiss in the limestone is such
that the most minute crack mey be expacted to opsn out into a large mase av any
timo, JYor the extonsion of ore ia this divection, there is littls thab will
halp in coning bo a ceclslon. ihe only way it can be determined ls by aciual
exploration.

Ppobability of Siwmilar Yecurrenoos in the ldmsgiong. The oras of tho Bonanua

mins while axtremely rich and in large anount will from the conditions of their
geoloploal occurrence be ravidly szxhausted. Mining is sasy on account of the
exposed position of the ore. 'whs combact Delow will be soon reachods, Lhe
tomsye, thereforo, afforded tu a rullroad by the Bonanza oves, whille prach fTor
a limited tixne, will probably be of shiort duration. JFor Lhis ronson, 1% seows
to wo that efforts should be direcved btoward Finding ossurrences of ore simllar
%0 the lonanza st obtler points in tho contact of the limssVone and grocengtone,
Thig contuct ig exposed ovoy wido arvas of counbtry and thero is 5vary ronson

to believe that ores of a abuillar churector Qill oceur zlosvwhere in Ltha lilme-
gtone Tormabion. ‘he raasons Lor discovery of tha Honanze mine are cehisfly itg
expoesd position. A 1ittle less arosion in the rocks which once overlay the
Bonanza ore bodlea would huvé offectually pesvenbtod or at least indefinitely
delaysd discovery. It ls, therefore, gdvisable to explorae with uvnusual caro
all fissursg and cravices contalnins chalcocite which are to ba lound in the
limsgvons near to the contact, Ib is aharaetoristié of' such liwesbono occurr-~
gnces ng thase, whioh ave sxtremely lrregular, thal a2 suall fiasure o ononing

may load bo lavge bodlis of ore.
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Locution., A numbsy of clalms have bsen locatsd by k. t. K. “lley on ths southorn

HOAN SKOLAL GIACTER

' 8lops of & bhill oY Bhe heud of the “hits iiver aboublons and one~half nmiles From
the suasteru end of vhs Okolal Glaclor. OUn obo of thase clalms, tha Vordl, s nuoull
velin of coppar ors, ocours.

Geology. The country rucks here avre a gerles of cumparatlively frash amyedalolgal
basalte and dimbuases whien dip Yo the north into the hill at an angls of 30 dege.
Thoely ptrike ig it 76 dog. s The soparate (lows of bagalt vary groatly both in
thlckness and texture, pow boing dense and porpoyritio, now so intenssly vuye-
daloidal that the yock is nenrly all made up of irrogular cavities illed with
sulette and lawnontite, ond now with large and ineguler anypdules widely spacod,
Flows in some eases havo a thicknass of 20 or Ho TH., and whon showing such
thicknaegs are of an even, douss, durk groenish diabgesgc,

Lhe vein is in the aaypdaloidal digbase. Hiplisr up the hill the rocks
havs mors the aposarsnce of fha Hikolal groonstonas, on tho Chiviwa, and mre of
oven grentelr thicknass thon at the point whore ths vein ocours.

Amygoules or cbaleedony s adbundant but aost ol than aro fllled with
laumontite, Yho laumontlte omygduleas have ovenslonal patches of nntivo copper
in then. saunentite al2o vceurs in the serma batwoen tho coeparate Llows, and
in ome case wag obsurved te ceryy a mags of nstive copper shout threo lnchus
1 longtie
The Lodes fhe lode on the Yerdi elaiwm dips to tho north 60 deg., intorsecting
the lave bods ub @ sligbt angls Yo Shedr diroction of obrike. 1t conmists of
a sheotod suno two feet in width wnd ow replaced by bornito. Unly a smmll
outerop ig ssen whare tht slido rock hus besn clearad away. Thy bLovnite Ls nob

parfectly solid batween the two luyses, bui is interrupted by barren sm-cos.
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Tho ledge caunot Lo traced for sny distance in either dirsctlon although
geams ond fractures in the pgreenstonos occur ab widely sgepurated intnrvels cone-
tailning o 1little chaleovite and bornite. Tho largest of these was fouy inchasg
in width, but did pot axtend any distance. Hematite in consldereble quuntity
ooceurs with ths chaleocite. Ths exposurs of the lode 1s in an anypdaloidal
layar and a5 to minor fisswras, it was noticed that most of them occcurred in
“amygdaloidal. laysrs, the dolser layerg=-of which one 1s immediatoly below ths
outerop-=-boing unlaveorable for tholr fourmation. On the Coby claim, adjoining
the Vordi onr the wasi, apothsr small seam of chalcocite and hematlite zbout four
inchss in vildth was obsgorved. Thass chalcocito ssams arve discontinu§us and ths
mineral in Ghenrr which is clozely uwasociated with bomatite is probably ssvondory
in chmracter end cumnpt be expacted to extend to any grect depti without psga-
ing into chalcopyritio.

Lopar .0de. further up the hill along the adgs of s@all puleh winleh rung south-
wand into «hite :iiver, a #hsotod zons vocurs 6 {t. in width and vertical in
voaltion, intcrscceting the pgreonstones in a dirsetion of 5 40 dege. o An opi-
do%s veln containing quartz occurs oa ouwe pside of the sheotoad z¢mw aud has a
vildth of from 6 to § inchos. 7Yhe ruck hoe boen lnpregnated slightly with chnale
cocite and borulte ant considerablo hewatite and scme calelte are also prasent.
This wona closely resembles the Indepondence vein nser tho Bonanza, but is laass
piineralized, It willl prohably pass in dopth into cholcopyrite thouph at vhat
dopth cappot be predicted. Lt affords luss prospact of productivoncss than

the lndepsndsnce vein, bui in the evont of batier facilistles for Ltransporiation,
night bo wortiy ol further saupling. ¢thor vains of nimilar character ava ra-
vorved to osaur on the opposits side of White Wiver in tlic aome sorlas of pfoen-
stones.

Although tlicse deposlis themsalves do not sgpsayr o be of comuorelal
tmportanco, it is obvipus thab Biis part of tno acunbtry la qulie hepvily wminsr-
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alizad and it 1= possible that ore hodiles of workabls size may bo found in the

nelghborhood.

N
FARETS UDRGPOSTY /]/\ Y

v
LOCATION . \,)r

The soecallsd liarris property is located along the course of the Uppar
“hits itlvor at or near the Alaska-Britieh Columblia boundary. ‘Uhoe '‘hite River_
at this point flows north and has cut 2 daep valley, knowm as the canyon, whose
sidegs hore olope upward st an angle of 30 dog. uniil an slavation of somoa 400
£t. has hoen attained, whsn the slops passos into a broad, rathar Tlat, deeply
moss sovorsd upland, 4 roup of twonty olaims are hers located as shwwn on the
ageompanying map.

Geolopy. wxoept whore it ig ponstratsd by artificial oxeavations, tho onbire
reglon ig hero s0 decely covored by moss thabt no rock sxposures can ba seens
Cceoasionally a saall wess of poek projects through the mogs, but sach lustances
HI'9 Yars.

Tho counbry rocky oxposed in tha ecuts aro :aydsloidal diabuses which
have been somevbat altorsd by deep-geated cetamorpiliss and may be tormnd sroon-
stonoss Lt is peobable that thoy are intrudod into sodbaontrs of vndeterminead
age. Ko sedimonts are presoant noar the opan cubs, but shnlos imy by saen near
the avbing at the Canyon sevsral mileg dows pbrean dipping upstieast at an anglae
of aboul Y0 dege N limestonz 13 reporved to oeccur iv thls vicinity also, but
Was 0ot observods  A. e Biooky, who has bean Yo Hlatsans Sreck and hastily
oxaminad the gﬁnurui racion, voports tha greenatonas to be Intruded into zedi-
mont s, as lrreguler masges, and resords ibe pveémnca of a limsastona npear the
coppay bearing groenstones in ilstssn Creek. In the vicinlty of tho dovosita
examined, no rocks ¢l be séen aithsr in the rivar vallay belo: or anywharae
in the vicinity, with the oxception of a few ouberops newr the vpen cuts, and
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in the opsn euts-thomselves, ‘The coppor deposite sxamined lle on tho LHlscovory
claim of the olomor Copper Company. “his c¢laim has its wesl ond line at about
thie contor of shite lidver and extends almogt due ecstward fot flfteen huuitdred £t.
davelopmont. From the clver balow, tho ground slopss up to tho east at an nnglo
of ahout Y0 degres&e On this slop: and midway between thoe two gidslines of the
olelu, about 600 t. horizental distance Trom the rlver and 30 ft. abave it, Is
n small outcrop of preenstonn. Tbis oubcrop is 10 or 1H £t. iu holpht and nreo-
Joets above the mous.

. Below this a small opencul pus heen made in the slopys of tha hill, 'This
cut is terwmed Cubt Lo. 3, on the accopmpanyiuwr map. It 1o about 25 6. in lanpth,
runy into $ho hill for 12 ft. apnd is ? f£t. doep, vopresanbing the removal of
approximately 1,000 cubic £t. of lecomoly compuaoted rook or perhnps a lLotal of
94 tons, exclusive of the covpers On the sams olaim in a direction 3 45 deg. &
from Gut oe. 8 at a distones of 200 6. is anothor, and saalloe cut whieh yuns
10 6. iabo ths bill, and is 6 TV. In width., lorty two fest from hore in a
Airection 3 48 5 1y still a third cut, but of barely sufficicnt aize to show the
bad rock. Those cuis corsiitute zho only developmsnt notod on ths proprty and
aro likewise alnost the only pointa at whileh any clue can be obtuinod to the
geolopy. Dubween cutsg fog. £ and ¥ are two masses of @rasnssone which projoct a
oot or two through iho moss, but it is doubtful if they are in place. they chow
no avidence of mineralization. Ho atltempt hie Loon wade bto strip off the rwas
in tho aress botween Lhe cuts nor at any othor point obserwvod on the proparty.

the Country Hock. %The couniry rock in all culs and outcrops ls the same, varying

slightly in tozture.
1t i& wn olivine dianbese, usually fine grainod and of s dark preeniagh
colovs In tut ip, 3, 1t bukos n reddish cont due to the prosence of minute

flakes of idadinpoeito, « dark red matorial derivsd by matemnorphism from nlivine,



and composed ir part of microgcople sealsy of hsnatite. 4 fow cocornivable
porphyrivle oeystals of labradorite foldupar, now stained with chlorite, but on
the whole cumparatively fresh, ure scubtered theough tha rock. The auglbte and
olivipe of tho dizbage ave often guite frash, slthough the fow scattorad amyy-
dulcs are filled with chlorite und serpantine., Those amygdaloldnl diabeges

or precnstones ars very similar in vopearance Lo those of wuake tuperior, altbough
they ure not porhups sp oruloundly mataworphosed.

Iha Cupper. In the tuargor of the Chree openin-s, or Cut XNo. 3, above wentioned,
oceur flatb glaby of ruiiva coppﬂr; The facoe of this cut is shown in ‘the neconpany-
ing photopzaph, the coppdr ing colored rod to distimguisn it trom the on-
cloging roock.

IL wil) bva poticad that Lhere are thres sush slabg cbually in plaes in
the rock, while tho dotbad red line indieates the position ocoupivd by a vory
largé glup which hag Been removed znd now stands agoinst a teea nonr tha mouth
of tha excavation,

Ihe central slab iy about Tour feet alx inehes lopg by two fact Tour
inches wide, und twe inches thick. The othars are about onn nwt one-half inches
thick, ond two of ths slabs arc voridicenl while thet removed, and iLhat in the
expber of bhoe photogrraph are inclinod toward the nocrth about 45 doge Uhey lie
in tho jolnt ploaes of the roek, and c¢an be in no sonse termed fissures or veins,
Ho truc velnz or tissurce are vo be vbserved, The lorpger elnb, tuat which has
already boen renovad, ig cigeht Pest lone, five food wide at the .ider ond, and
three and one-~half feat wildo a% the perrowsy und. t avararcys throo inching in
thickness, with 1/# dnch as o minimum snd oight incles as n maxinwa, nnd has a
total setlmated woilght of ubiout 4,500 1ba, Culte a nuaber of smuller rmsses are
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I'be total ampunt 0f coppar in the cut including that on the dump is
patimated as about Fiva btonsg or ten thouwand pounds. assunliy, 2 apocific pgravity
of %00 for the rock, roughly a llotle bvér one hundrad and ten pounds of aoppor
per ton of materdal teken from the cut ls ropresenteds Thix ig a very congor-

ative exbilmaba, but s poarbugs o hisher Pigure than e¢ould bs axmeled oo hold
over &y sxbangive area 1n copoaits us lrregulur snd QneerUzin as mAaYs Ccoppan
magt Inoviiacly bLe,

din Gub spe £ ondy one mrwmll joint plane carryins native coppsi wasl Obe
sarvad. Thiz was exposud iu the fase for abeut ons Leot versienl dlatanco and
wes about 3/4 Inekes in widthe About 180 gubic feet of rocik have beoh axsavatad
frog Bhis cut andpossibly 25 pounds off ¢o mor. The spaciiic pravity of tho smyg~
galold baing ab ut 3.00, thisg would moan about four and onz-hnaly gounds of coppar
DOT Lon Ol rock romovoed,

‘ihe above Figures ars DLagsd morely apon & rowgh sstirgie and ge o not
to be rogarded as gziving au accurabs idayu of tha yilald, bub thay ars of some
intavest as showlng the approxisate yvcpeoction of ¢oppar o oountry rock in the
cuts nov opsncede 1nn wlning, eny barren ardas would yrobably cocur, I ladeed
the cuppar proved to axtond over any emslidarahle aven. Moy tho surface, the
coppar cuuld bs worked with but 1itvle axpsnse, as the vocel 1s rmeh joined and
could bs removed torothur wivh the oveeburdan of moess, with a trifling sxvandi-
ture of luboy zind powdar, A8 the curlace Gueompositlon is nlieght; howvsr, and
the roek undoubiedly less broken wiithin a short divtanga halow dho surface, it
would =zoon vzcowe ¢ ustbar of peresier difliculty to obtain whe ¢anpor naseos,
nod the removal of much barren. ground in the search 10X other covper magscs
sould involve an axpanditure oy which larpo bopanazss aloxny would gsompsnsata,

It ie to ua notad that no fissurve L0 gulde exploration apa ohsorvable, the



coppor occurring wevely in the joint planas off tﬁe rock~-plthouzh suol Tissurns
mey be prossnt in the unexposed porvlonuw of the country. It 1= notoworthy that
mass coppary winipg hag novsy been developad in bthe Lake Bupsrilor rerion, on 30
cxtensive a sesnlo as that orn the uniform, but low grade doposits and has fre-
yuently prowed unprofltable and always uncerdain, It has baon pursusd at intér-
vals owing to‘the anblelug character of large rasses of coppar.

Choructsy of the Copper Ulabs., Vhe copywr slaby whan celosely oxanined (s Sound

not to YLe composad o3’ porfastly s0lid copoar, bub coptaln a coorse cantral por-
tion and o fine (rainod, brick-red outer rim about /2 ineh wido, Th;ough the
contral portiony are zcabvored quartz, caleibe, wvnd irreguler aveas of chaleo-
clie pevoerally small with voTorance to tho total amount of copper Lut in-
vorlably present. She outer brickeved portion aboul ons-half iuch in width

and vory tiue gralned has not o motallic appearancs. Lt vas for thils veason

ay £irst suppoesd to be howmstite, but vhen studisd in polishud gection was soon
ta be caipogod chiagtly of coppor, intirntely minglsed with fine gralned c¢hialoeo-
cite and rock muierial. Yhe roek material is feldepar, sonotlmes in fairly
largo crystals and other wwrepluced rocis constituonts such us chlorite, sorpine
tine, <tece Some cunrite also ssems to bs pregent, ultbough the amount wag so
aiznll that tids couldd not bs delinitely dotarmineds In ths centrul portlion,

the copper lg soer to be latar than the quartz, often penctrating it along
fractureo planed. The rolative wgea of thae chaleocite and coppos could not b
antarwiysd microscopically, bul there seems littls dount Lhat the sulphide is %the
earlicr mive-al. ‘the ¥ine grailaed ouear portion revressnts tpat portion of the
coppar which has roplacad the ecountry rock, the faldspars and othar solicatss in

it ropresonting rosidual porticns of unreplaced rock.
PR Cs 28500 QF Giy ORS T o2
The peraletenco of the ors in depth dopends ohicefly uwpon vhwe origin of

ths eoppsr.
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from the facts of the study glvan sbove, 1t ie extremely difficult to
doternming to a cartainty whethor the eoppsr 1s secondary; that is, tha result
of oxidation ot the g¢halcocite, and extremsly common process; or primary, vo-
sonbling the coppar in tha ilsake Superlor asygdalolds.,

I'he resemblance of tha anygoaloids to thoss of the wake Supsrior region
gnd tho rraguent ocourrsnce thers of mags coypor in jolnt plancs as woll ss
tho oceurrancs of primary copper in tha Kotailna gesanstonss would point to a
érimary origin Tov this native copper. 72Yhe sulphides, cheleccite and boruite,
often ocecur in swall amounts in Lhe Lko Suparior rocks and so would not seom
out of pluce hero with privary copssr.

On the obhor hand the Intsrgrowbth of nutive coppsr with chalcocits is
nors so iatlwate thas 1t 1s almost lwpossihlo to agoribe othor than a saecondary
ovigin vo the ecopuar. Hnbive conver isg more comaonly produced in this way from
chalcoelte than almost any'othaf sulphide by ths simple equation below:

Cuys {Chaleoelte) plus 2 U squals 2 Cu plup 500
Ths 150, 1a changed at once to sulphurcus acid by combination with waber, Duch
o prgclpltation would be materislly aided by ths large amount of farrous iron
in tho awygdnlold. dverything considared, 1t socomg to weo that the similovity
with the Lake Suporior is slose arough to lezd ¥o possible sorious error if
pushod too far, 1t would be ALfficuls if not inposs=ibis Yo lmarine any procoss
by which tho chalcocite had boen vrocipitaeted by native copper and tha inter-
growth Ls so iubiumts thobt thare must be somg chemieal rolation betwson tha two.

For those rensons the indioations are mueh in favor of tho formation of
this copp=r by oxidizimz wataers z2eting upon»cnslcocite in narrow soemse-a pro-
cess which probably took placo nt some pariod whon tho elimaie was warmer and
more fuvorsblc Go oxidation than at pressnt. It i1s butbt faly to stuts, howevor,
that by soms process not well undorstood they may bhave had a primary origin.

sSscondary native copper undoubtedly oxistvg in Alaska, thouph it ¢annot D2 re-
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garded as comaon and hos been noted by Spauncer in the Xotslns country. 7The chal-
goclteo deposits of ths roglon aroe singularly free from 1t, ulﬁhough that may be
duo %o the removal of much of the oxidized zons in which it ocoeurred. It islto
be repretted that more suterops ave not availeble as they mieght throw further
light on thils somaswhat obiscure quostion.

Sampling of the lioek Bstween Copper “lagsss. In ordesr to dotermins whethar copper

was luprsenated in tho proenssons in workable smovnt and obvain further cidance
ag e the oripic of the copoer, the Trash spypdaloid babtwwen the coppnr unssas
vas sampled, A gsauaple was fivst tsken acrosg the entire face of tha cut, all
figouros and rock ivmediataely adjacent %o the copper slabs being caxefuvlly ox-
cluded, Tie position of thig sanple, No. ¥ 143, 1s indicated by the bluck
dotted line oi the photogranh on page H4 an? tho sketeh toxen from it, Lolow
is the repult:

lios 1 143 00 43% (s
dipe samplse vere then collecsed of frosh roeks ag far as pogsible frowm the

copper slsbg, wltl: the following rosulie:

i Cu

noo i 138 0,51
w139 0.51

& 140 0.40
Vo1d2 0,61
w144 .55

s 187 058
Avorags 0.51

Tuwo samples of rock we—e thon taken s short distsnce from the glabg giving the

results »s followg:

Joe '/_ cu
woLBS 0.35
RN RS 1Y 0.51
W 1A% 0.58
i 14 Ue HL
i 147 p ° 55
Avarare 0. 506
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It ins at onge obvious that the rock becomss no richer in the visipity
of tha copper eglabs and thet thers hastherefora probably been no Introduction
of coppor iato the rock at the time i thelr fowmtion. Asgsays made of Freen-
stono elaewners also ghow osrcentapes in copper equal to those hero piven and
it seoms that the greenstones throuprhout the region may contain on the averape
of about 1/2r copeor. This belng true the copper values in the rock are probably
an originet comstituont mid not native copper. This coppsr msy be choemically
combined with thae silicateg. No natlve coppsr cun be detectad in the ssctlon.
1 I am eorrect 1n wssumlng the sechndary origin of this coppor, it cun-
rot be expected to continue to ar indeflinite dopth, but it does not, thorefore,
follow that if present over a conslderable ares of country, it mirht not be pro-
fitably mineds Lt mey continue for several hundrad fast below the suriface or
even deeper, depsanding upon the wmount of vaterial that has beer rouwoved by

erosion. Any cxact estlimbo of depth is not justilled by tho evldence,
SRR OF ARZA OCCUPIED BY TS D2R0sS T

There is no way in vhich the extent of aréa oscupicd by these deposits
ctn be asesrialned except the carsfTul removal of the overburden of :ws3 and
looss malerial tlwt conceals the rock surface. 'This ashiould be w conparatively
inoxponalve matter and could be ropidly dons by w few sen.

ltaports of other occurrances of u similur charscter in tho nesighbor-
hood uwere brought to we soms tims aftcyr this examination wdas completed and
A H. sSrooka of thoe Geological Survey has recorded similur occurrences from
the sume goneral region. (Geolopglesl Suevay 21sb Addle Vt. 1L, pp. B79-881),
There gan be no doubt Lhat the greenstopno covers a large portlon of tho area
covered by the clalms ns shown on the map and similar coppar ocgurrondes wmay

retigonably bs oxpocted whonever that rock is predgents A lislted amount of
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money expended in sscertaining the surficial expent of the coppsr seems udvisuble
as sny prospoclive volue the doposits may have will depend lergely upon the rasults

of such exploration.
CONCIUGIONS

The foilowing then-is a swraary of the commercially impoﬁtant conclusions

roachad:

ls “the development is insurficlent to furnish any cluo a8 to the
extent of arsa coversd by the copper,

E. Tho probabllity of its oxtendlny over a conzidernbls territory in
sufficient ubunﬁance %o be mrofitaebly oporated is sulficienily
gtrong to varrant tho removal of some of the overburdan of moas.

3. The probable secondary character of tho coppsr rukes parqiﬂtence
in @upth doubtful,

4. Tho irvogularisy of the ocourreﬁce of %the slbas will mako worklng
ucertain, and & unlform return cannot bo exmcted.

8. 't'he greover solidlty of the rock at a di’tance below the surface
will Inerease the expsnne of exgloraﬁion for the mmss coppsT.

6o The body of the rock hatwesen the coppor mmsses doos not contvaln

sufficienti copper to be workabla,
FsCORISSND L LONS

In view ot thass conclusions, I would offor tha followin: rocommiends
ationg;
1. Tuas the surchass of the vrogorty without Turther dovelopmont work

is not Justifisd. }
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Yiat o Limited awount of money be expondad in tho removal of moss
along the bank of uLpite Hiver in dlrsctions north and south from
the open cut snd parallel 1o this, both above and bolow tha cut
to ascortain the extsnt of area occupled by tht coppsr.

Thet a ecaruful gewrch fur outerops ovar ths aresn ocoeupied by the
claimzs bs tmate and the absence or occurrsnce of navive coppor bLe

notede.
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RABBID CIGVAK CLALES 0% B

Loeation. ELrom lts Junction with “hibe HKiver, Ravbit Creek hoads north by woeet
Tor aboubt wight miles. It tiwu bonds sharply toward the west and heads up into
a seriez of low hilla. It is o vathor nerrow strean and has ¢ut gquite deenly
tnto thu rook, te form a valley about 200 Tte in depth. sbout two miles from
the bond, thls valloy bacomss a &iteop, nUrroy gorgé conbaining a watartalle

The "Coppar Chisf Claim” {(ownod by S, Abort and othors) is locuted with
ite south end liae In vhe creek hsd, about a mils abova the right mnxle bend,
which is shown on Lha accompenyin: magp, teo Ho. 9. The claim sxtends in a
northerly diresction for fiftsen hunidrad ft. Adjoining it on Lhs south is a’
oladw bolonginy 50 4. Heo Ilaggard.
Govlegy. The geodugy and the position of the mineralizod lodas may be seon

from the accompanylnug rap zad szcblon Hoe. He

jRN

The rocks ara continuousgly exposod along the streun {fron neyy th2 band
toward the east as foar an oxplorads Thay comprise a ssriles of bighly inellnad
orgillites or olay-slotos of a dipht yollow or sroenish color dorivad I'rom moba-
moyphlsm of clay shnlog, wlth on oxtensive gsriss of intrusive dixbasos, and
gabbros usunlly conforrwbls to the b2dding plenes, bul in sons cnsesn intruded
lrrecularly Intu thocr.

aboye thu Iulls argilllites preponderats wid the intyusive shoote of
groosotone Mo comparatively wldely Bpaesd and thin, A% and below tho Pfalls,
on the oth:r hand, thero ie bWt 2ittle srgiilite, tho bunda bBeivg amell and ine=
fraoquont and the country rock throughout is denco, compact diabaso. Above tho
fally tho 4dip is uwpstrema about 80 deg. Ihe strike of tho fomastion is about
N B0 deie e

O the hills to the north, v wrest Llow of 1izht colored andeslie-
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porphycy, of rscent uge covors the erodad sdges of the upturned slates and groon~

atonoes.

Yinaralized Jones, The 1lodss examinad consilst of irregular zonss of mlnerali-

»ation in the countyy rock, contalning disseminated pyrite, vyerhotits, ochalco~
pyrite and dueartz. These minorals ave in ths form of irrepular partvlcles oithor
in tho rock iteslf, or in veinleaty scattersd through the rock. +Thias imprers—
pation is strong in the diabase, bub 1c nob gronounced in the conparatively
Ingoluble und unfavorable clay slatos The lodes are, therefore, wones of ime
prepuation, whethor in dlabuse or slutes. ‘thoy dip more ubeeply than the un-
closing rock, so bhut thay puss from one Tomgtion into wnother. ALbove tha folls,
tha tuo zonss observad aro within the argillite aren and ars ohviounly of no
value, as mineral matter la extramcly scarce in them, the clay.of the clay alates
bolng much lasy sugeeptible to minorallzation than tho diubage. Little or no
sulphlde isg pragont in theso upper zonos, vhich arc exposed on the "Hilver Fox"
and tho "Blaci vox™ claimp ressecetively. Thay do rot werrent furthor atioeniion.
The third zone, or that belom the falls, on the “Coppar Chiel" claim 1is in the
diabese, and showg a total width ol Tron 60 to 70 ft, A small skebeh slovubtion
of this znone mey Le #esn on the accompanylng m&ys Tho surface of ths lode in

the outerop is hueavlly steinsd wish iron oxide, oo that it mny Do noticed from

a conisiderable distenca, but the lron is rerely a thin wash ovor ths surface and
no deen oxldation has occurred. The yrimery sulphides, pyrite and pyrrhotite
with some chnlcopyrlte aru tho only minarals Lo bs obparved 1 tha body of the
rock. nO secondsiy winvrals of any kind ure present.

Valus. & sauple wae Saken of this lode across the wholo wldth giving tho follow-
ing rosults:

Bu Bse por ton Ag Ozs por ton t Cu,
L.ong Kone 0,06



A gelocted sample from & small buned of chalcopyrite wag teken fror one
of the uppor lodos to determine whother or not tho sulphides themaselves carried
appraclable valuss in gold or silvere. o high coppar value waz oi courss Lo be

expected 1n this gpeilwen., 'fhe following resulle vere obtalned:

iu Dzo p3r ton Ag. L7e por bton 7 0
kkone 0,00 16,16

¥rom the results of the fivat aspay, it 1s apparont that tho main lode
contuina no ore of value. ‘Yhe e porgentage of coppar prasent in the sslocted
chalooypyrlte spacimen aluo showe that no gold rnd only a 1littls silver Lo pra-
gent, too small an anount Lo ha worthy of considerstion.

N

secondary mnrichwont. Aa thege lodsg rre entirely unoxidized at ihe surface,

and contein only minerals thut are distinetly primery, 1% is clear that no in-
eraase in value ray be oxpeoted vilth depth. I anythilng, a decreuse siould be
gXpevted. Thore cup bDs Littlc doubt, therafore, that theso lodes arg of no

progpective walug.



CRIGADD A AWOINIRG CLAIMS, BIAV.LL SRESK
57,/0
LOCAPION Fé*

‘The propoyty is locatad on Heavar Oroek about half a wniles wewl of
Beavar Cabln, and two nllay upstresn from tho jupetion with Ptarnipguin Creek.
Tha ILdaho, volorado, Levada, Utab ond Culifornia elsimg, cach 600 By 1H00 £,
are located in line end ior end, runnlng slightly east of south. 'The only
lodo obsorved was iLhat sxaminsd snd outerops on the south bhank of the cresk
Just above the Btroam. love oxaclly, it is located at the south ond of the
Golorado clailw about 100 ft. zouth of fho north end line =2nd 90 ft. cast of
the west side linc.

CLOLOCY

Gusral. 'The country rocks of this pensral roglon ave a geriva of uetamorphic
rocks comelshing of arglllitos or clay-slatss, strotched conglomerates, rruphite
schists, and quartz schists. They have been cut by intrusive masses of olivine-
aabbro und dloxlte, the lattoer rook showing in tarmigun Graok.tu tha southaust
aud noy shown on the map. The slates and related rocks are mére achlstose in
thio nelghborhood ol the gubbros, but lsss altered at n dighance therefrom. Lhey
are tilted bo v hipgh e:le and show a strike of H 5% iog. ¥, whilch vavies sowe-
what on the two sidss of tho river, and dip to the north end at an angle not

far Ifrom the vartical, dut wenerally in northerly direction. ‘They nuke up the
mmin‘portion of the country for many milés arounda

Gaology buwr tho Mine. In the vicinity of the minz, Uoaver ¢ eck valley iag o

vide, [lut valley about 800 . wide and deeply filled with racent gravels.
‘The banks rise abruptly on the north and scuth, meking high hills 4o the north
but o £lst veblo land on the south aloping gently upward and now coverad by

bernch gravels.
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The stream has cut into its south bank hore at the north end of the
volorado claim and revealsd a nerrow atrip of bad rock about 60 Tt., wido batviesn
the river gravels balow and bHhte dbench pgravels ubovo. lor a dlstunce of about
200 £t. on both sides of thie lode, this bed rosck is olivine-gabbro. It is then
covered to the nortl sad goutlt respuctively by the bench gravels which havo
fallen Trom above., Four hundred and ifty feot eaét of tho tumel is a wimilar
gtrip of bed rock which sppsurs, but is here graphitic schists nearly vertical
in position and striking N 66 Ve the contact of the schist and gabbro may bo

assuped o fullow about bhe dotted line shown on the mayp,
s LOLE.,

About 25 [T, ahoﬁe the bad ol the streom, a vortieal vein of sulphide ore
ig exposod, The strilke of this vein is dues directly into ths bank. Aboub 2C
ft. or vein iz axposgsed betwesn ths bonch gravels above and sllde maiter below.

A tunnel hag baan run into the baak for abeoul 19 Pi. along the edpe of the veln
and below 1t, but shous no rock other than thn gabbros The uldth of the velr
i1z about four ft. .

The oro is an alnoot solid 5ulphida consigting of a mixture of pyrrhotite,
chalcopyrite uid subordinute arssnopyrite, the létter minvral being pressnt only
in small quenbity. Juuréz uopasars heve and there Lhroughout the ora, espaoially
ne4ar the conter of the veln but is in small wiount. Tho contast with tiie pubbro
walls seows t¢ bo clsan, bui 19 toc obseured by alteration to be carofully
examined. A Tow inehos of oxidizoed watyer, chisfly limonite with aovma f{lmakes
" of sacondary natlve coppsr covars the deposlt. This was, howsver, easlly rew-

movad end tho sulphides weres saeen to bo but little alterad and =ithoub wore than

bhe thinnest £ilms of secodnry minarals.
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Three sumples sere taken as shown in the above skotch, one neross the
fage at the level of ths tunnsl sets, one S-ft. abovo and « thivd 8 1. above

thls. 'The resul¢ of the aassays on thesc sumples woas as follows:

Au Ag Cu [Eh
0z per ton 07 per ton & “
Lo, 1 ¥, 85 3480 4.68 Wone
2 Se 50 250 3.2) #
% 3445 3,00 o BeB2 .
Lyerage 3,80 D3 Ve'74 None

These valuos will probably chunes but little with depth as cure was
talken Lo exclude oxidized minerals--the copuor yny fall of £ slightly, but tho
gold in all probsbilit; lold in depth. In tho crogecut sample from ths tunnel
and the saaplo baken Lrom beyond the swrfuce, greut care was evorcised 60 ox-
clude all secondary nabive motals smd thers seouz little reason Lo axpoct auy
dininution of valuss with dopth. ,

Porslatonge of the Ure in Vspth. ‘ihe porsisitesncs of the ors in depth depends

wport bhe continuation of the voin in rsasonable widlh and the downwvaril cone
tinuation of valuas.

THE Vialu

A very liwited oviorop such ag tﬁio randers it difflculf to prodiet
with certuinbty. "he gabbro is a mamsslmye 100K, ﬁowavor, and €0 lopg as tliy veln
rornaeins in it, 1t mey be expected to conblnue without other thuan tho ordinury
plnches and swells =0 long =g it romulns in the gebbro., On paasine inlo the
argillite series, it Wll probably eifliar Aivide into nunmbers of lovi gvade
girinpers or possibly divappear snbtirely. From the granltold texture of the
5abbro, it is undoubhbedly o deey esatad intrusive maaas and probably of cone
sldorablo siza. 4 porphyritic texture night huava bsen axpscted wilith a suall
Mmass, 48 the vuterop is usar the northorn edge ol the gabbro mass, the conditlons

gesnu Tavorahls for 18 continustion to ihe south for 4 conglderable diztanes.
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It ig wull known that valuss do not ugually ocour uniformly slong a
veln, hut occur in shioots. ‘Uharo 1ls no weans by which the sivae ol thils shool may
be dutorainsd othor thon actual sxploration. The vein is strong und woll detfined
althoush narrow, snd is likely to havs other shoots in it. The ore is ¢lenrly
a priwary oreé and 1nob in dany songo‘prcéucod by secondary enrichment., It is,
therefore, almost cerbain that no appreciable diminubion wlbth depth neod bo

oxpectod.

CORCIMSIOHE

While the oro is of pood grade and may bs pxpactod to hold its vuluss,
the wein is swall and too little work has boen done upon it to prove ita extent,
»0 that its purchase would hardly be swarrunted. 1f, howevir, tho owners cculd
be inducod b do gomm work o prove its longth andmske an sxtongsive sampling

possible, 1t 18 well worthy of a more thorough invastigation.



SKOCEUE CHOUY » BSESON'S Carsd
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, 78

LOCATION K

A numbzsr of clatms which have basn located hetweon Hureka and Anaconda

Creaks, as shown on {the accompsnying map, wore oxaminede.
CHOLOGY

The rocks of thls reglon are a series of metamorphle schists, slatos
and sandstones with included lontils of gray limgstone, tilted to a high angle
with a gtriks of sbout ii 80 v eny & dip of about 51 deg. toward the northe
Many dlkes of groenstone of varying thicknngs, now rendersd highly schistose

by metanorphism, are included in thase sehists and plates.
WP LOG

Intarsscting thess gchista with & veristy of strikes ar: two typen of
velns: (1} quarts veins:; (2) shented zones contalning small asounts of galena.

Ouartz Veius. The quartz veinsg nre all of them the sams and are mede up of

reilky white guarte with o few sceattersd specks of pyrite end chaleopyrite in
thend, but vory barren looking os o whole und unless rrold vearing likely VYo prove
of little veluc. %he lurpapt of the quariz veins 1s that exposed on the Baavar,
L1 Vorado and lgra cinlmo. Thisg vein can be followed for a distanes of 4,500 P,
It has za average wldth of abevt 6 L4, ranging from U 6. minimwe to 10 Tte
maxinwums, 1t 1s cowmposed, as ara the other nuartz lodes ~xamined, of white
guartz muech shattercd and vertical in poagition. This white auartz eontains

very small quantitios of pyrite and chalcopyrise. dnar the outerops, this has
in scme cases boon oxidized so that the velns ars rusty and vaecasiondly stalned
by mabtches of molachite and azuriste in a vary g &1l amount. A faes szmple of
the 21 uLorade lods tekan where ths vein has a width of 10 ft. showad the followe

ing valuess: 59
= e



Hu Ag Cu

0z por ton 0% poyr ton 5
Facs gample of ibe
Kldorado lodo —— -- .53
volacted sampls of
sulphide boaring
portion of Ukeokum lods ~ 0,40 4677

From these uassays, 1t vl ll appear that biese quertz veins cven when
ore 1is ocarsfully sdectved for tho purposes of obialning 2 high assay yield no
result in gold. UYilver appears ouly in the svlphides as shown by the secon&
assay, end then in such small wwounte ag to be negliglble. 1t 1s ovident that
the coppzr valucs are derived Trom tho chalcopyrite in first sample and are
actually presant ag that minarsl in the gscond sanple. The trace of silver
found also appears only in the sulphide., As sulphldos occur in tlwse veinsg in
only excessively small anmounts, it 18 ovident thut they do not hold uny prowise
of value. A number of sanples ovtainsd by prospectors f'rowm hove nave purported
to carry high copposr values, hut they have with 1ittle quention been tajn from
the few malachite stained patchses or the 1littlo bunches of sulphlds and glvs
no idea ol the uacetunl poverty of the lodes.

he Shegted Zong Contailning Galena. A swall shecbnd zone containing gualena is

sean On sureke Creck intorsecting the schists. 4t 1s too ssmll to deterve

¢rnridecation.
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CROPIH PaBs PHOUDHCL,  GULCI vEST OF COOREIL DPAGS. - '13

. 9
Location. ‘The property here described is located neer Coopor Pass in tho easy
branch of Coopar Ureek about s mileo below tho swmmit of tha puss on the Navesna
Rivor side. The toposeaphio mwp is incorveet horeo, as Coopsr Pass and the samall
lake should bo in the oeast branch snd not the west branoh of Coopsr Cresk., A
amall lake lics in the pags about n mile bolow the prospsct. Tho property llos
in a very steecp alde gulch heading woot from thoe main guleh and with very abrupb
walls, about half way botween tho meln gulch and the sunalt of the divide.
Gaologye. The country roak is an extromoly folded limmstons with beda about &
to 6 inchee in thicknoss sepurated from ogs anothor by asmall partingae of shaly
material, ‘Theso limestonoy strike in a northwestorly direction perallel to the
porge of. the maln pass and oaxbend down in a woaterly dlroetion to the bottom

of the porge sbove mentionad. Hore their ploos 18 taken on the northeast slde
of thoe wain goyge by a sorled of cluy alatog or arglllitos, intruded nassos of
gresnstons «nd diubuge, 5 secltion from the gorge up the aido valloy vo the
point where no ors occurs is gzivon inltbw sketah bolows

The Lods. The folded lliwnstones are cub by a groat intrusion of dlabasge which
hap iteslf not oxertod any apprecladble sfiect upon the limantons, but 1o alenmyly
inbrusive in origin. 1ho contect with the limestone dips aanst ant the lode
oxtends west for over 100 £t. Tho diab-ge has beenr extenslvaly minoralized with
sulphide, chiefly pyrite, with & little chalcopyrite. A litile oxidnpion has
occurrad 8o thot the outeron on both uid@s of the gorge is vory ruch astained
with iron oxide and Tfilms of sulphur (arived from the pyrite ara to be sven
deposited on bthe rocks ab the bottowm of the small_atraum whiah oceuplas the
@ulch, Ihilyg lode is reported to oxéond in & dilyectlon northwest and southasst

Tor u thousund feot or wmors, bub 1t was not followsd out,

-8 - .



This pyrite 1g scattered through the dense disbase quite thiekly, bub
the particlss of sulphide are usually spmell,
Samples. Two samplos of thig wlieralized zone or lodse wra talen. Une of the
unoxidized sulphide wadg teken Lor a porblon of the distance across the outerop.
“he oxidizod material nsar ths surfase way taken frem points 1likely so give
tho highest valuss. Gold is reported to have bhsen found in the limonito vhdch
£i1ls thoe creecks und covers the surface of the sulphildes along this lods and the
sample of oxidized nobtor was token with a view to vorlfy thaess statemants. ‘The

following wre the resulis of tha sanpling:

Au g tu

Oz par ton 0z por ton %

Oxldized sumple e —-— 0.55
Unoxidized swnple - - 0.52

Ag both oxldized and woxidizod ores carry tho dare mmount of coppsr
and neithor of thewm sny ol tho proclous matelsg, 1t 19 obvious Lhut the oxldation
has not incremsed the valus of tho ore. The coppsr ls undeubtedly contained in
the pyrite as wminute particles of chalaopyrite. Ay thoso suwaplos woro teken
frﬁm the mnst tavorable looking portlong ot the lodo, the deposits do not hold
out any hops of vrorltabls sxnloltabion. This ls only snotisr of thn many
instoancos wiiich ave to Lo obserevad In this raglon, of the sxlstence off primpuary
sulphides ot tho suwrface of tho grownd, the cold elimute having bBsaon lueffochual
in producing sxtensive and desp oxidation or sscondaery enrlchmont. hendcal
askivity 1n this cold climato haa beon so Bligcht thoat shose processed bave gona
ou with grount slownass wnd tho erosion alded by the action of frost Lroeoking the
rock hug precesdsd «wilth much grentor cupidity thon tho cherde:l sweblvity, whmo
koeplng oxpoesd to view ut all timss the unaltered orimary sulvhides which con-~

stitute the least valuasle portion of the oro deposits.
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Optafd33 HILL, ANE GALIN' Groupd
LU A TTON 18 4
LUSATION \ZJ¥ ch/

Two depoaits ware oXamincd on the eoast bank of tho laabosna fivor abt the
foot of the Babvesns Glacler. They are mnrked on the genoral map by the large
rod square. 4 roush gsologicsl map hag bsen made ol tho locolity,

0o of the deposits iz 1200 f%. above ths river oun the wsgt Tace of the

mountuln east of the river. 7The other on the bench at the oot of ths slope.
GHOLUY

‘he liabosna Glscier has carved a vayy broad, flat valley whose bed hag
an glevetlon of 3800 £t. ubove saa level. Tha retrant of tha glacler hasn lafi
this wido walley fillod with loose ryorainal material covering up all other
formations, On both sldes of the valley oextending out f{rou the cides of the
aountain is = bepch soms OO T, nigbor thaan the bottom of tho valloy.

Oﬁ the wostorn side o the valloy, this bench has boon cut into by
California Gulch and n roundud oval hill formsd between it md the valley,
known as Urange [1111. ‘this will appaar cleariy from the sccompanyling map., To
the east of California Guleh, the mountain rlnes mors and more steeply unplil it
becomsse precipitous ob an zlsvation of 1000 to 1200 £5. Yhe geology ia sinpla.
Orsnge 1111l and the balancs of the bonch to tho north arae cosposed of Guartz
diorite vwhich ls witbhout doubt tho basgeneult rock nver quibte an srea ot counbry.
It i undoubtedly tho sarw rock whilen cubs the limowtons ab the oproporty Xnown
as lold's on Jucksin wraske

This quartz diorits is o deep ssuted Ilntruslvn rock. Above thz quartz
diorite for o diatanece of severul hundred feot, the rocks are =0 cowored with

nmosa that thelir relations connot be determined. /Above this, howover, ars aboub
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DOU It. of highly altered shalos now baked Into a compact hornstono and above
that apoin o limentone asooub 200 . in thlokness, S$1ll abuve thoe llnestone
are more beds or ultered shule and guartzite and at a dlstsance of-p@rhups 700
£t hipher i u greet intrusive rwgs of diabase nnd gebbro making the summdt of
the mountain. The sodinenbs dlip towsrd thw portlieast into the wountain and down
along 1ts faco to th3 aorbth at an angle ol about 10 te 1b dogrsos.

The Llwmestons iz a thick beddead series with individual beds of perhaps
on Yo two feot 1n thilcknsss sspnrated in sone places by pnrtings of thinnor
m.terial. 1t ig faivly puro ond contains only a smill proportion of elayey
material, Along the brow of the hill it.makes o rov of eliffs,

The diabase wihlch forns the cappling at the top of the mountuin and
forme o viueh larger mass to the eustward is an intrusive rock, All of tho
othar limpstone, widorlying chulus and limestone, nrec cut by dikes and irragular
masses of ¢iils dinbase. The shules apnd quartzlte sro baked mnd altorod by s,
end tho limootons intensely albtorad to sronular nanses of curnet with sube-
ordinate pyroxens, tremolite, spocularite, actinolite, magnotite, cuartz, and
taleitas  Bome bunchus of sulphides, bornite and chtlcopyceivo, srs intergrown

with those contact minerals.
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PLALDYG PrOPAY , a‘

LOSHPLION }U‘

This propsréy is locatod olght miles wost of the iwbosna KLver on a
atoep hill just to tho north of Javksina Creek, 'Whe hill Tises to an olovation
of 7,000 £t. wbovo the flut bottom of the vallsy wnd Lg eXEremely stseuv and
pracipltous on its aoubinasbwurd faco. The workinga of tha iine aroa in a smeall
guleh on ihis southvast face of the hill. Tho Lill moy L3 ﬂﬁén in tho photograph
acooipanyinge  The worklnes of (hs ming wve st me arve-tlon of adbout 1,000 6.

above ths bottow o€ tho vallay.
(+HOLOGY

Tuls niil Jde nado up of & sardos of coupiwratively pure, rathar (hin-
beddéd limpestones, now 1nton36ly whito owlns Lo thoiry wivancad degree nf altsr-
stion. Thesa livngtenag oxtond down oH the talug or olido LOU or 500 £t. buleow
and dip into the hildalde in w porthorly direction st an angle of abcut 20 Lo
20 Garrcos. Abowe bbe liestone and sbowt midway uy From thsa baso of tha hill,
a compuratively thin serios of quartzites snd shales ars Lo ba sean conforaubls
with the liuwstone.

Through the lirwntono a grent.vcrﬁical diks of quarts diorite about 700
ft. in width has forced its way upward sonding oub weny snull branolies and
ahaota into 1he hods of Lirmestons and spreading out above Lo quurtzites in an
inwengaly thiock shoat, wivich now forma the top of tho hill.

Iu tha accowmpanylng photopraph {hac: rdoka nay ve observod, the cenbral
part ol whe durk portions roing: querts diorive, the ouisr hovtions being the

pernet ondg tho lightor sovtlong boiny; Lhiaovina.



The llwasbong (or a distunce of several thougand fesh from the suptach
o1 Uhs dike ang wleo btalow she contach of tho ovaylying suuol bave hasn nro-
roundly altersed by ths intrusive reoeX. hey are now anmplatoly to & brown sastnztb,
orobubly glossulrfitu which pwusrelly wrssorvan ths beddlpp: of the orisinel
lhnsstons, bub i nuny duzen L8 o wassive thub 1o atructurs can o obropvads.
vecasionglly tho gornat is opsn toxtured snd c¢ivstalline egapily crumbling into
separebs grayuet crysbalg. Intorainglsd with this gsrnet wndsriul ond oomatinss
Torming rromy sovoral huudrad test lo diamisr are nesges of 1lwo pyroxano of
the wveriety dlopside. Oieh meberinl oceuplos tha f£irvast 80 L. of th Hunnnel

later rendivned.,  Intorgroon wich tlhogs contret winsrals ave alao spsoular

honatlte, wapnetibe, wuaets, calciie, md voldots, also pyrits wnd very oceasionslly

w Littleo bornlte wand chnlcopyrite.

Lhe geenot mmaves baside tholr rest oxtent latsenlly kove 1n some cagos
a verbical ihicknens of over HUU Tt. I the dgcompany iy photograph, pyze B, the
outur adioe of ths dark wmreas ond in seme cuses tha ontire wags of dark wateprinl
i3 s0lid garpnts O ho seovapanylay iy thls et and eonboet patoriel is
colorod praon. The garnst has baen unuasstionably produced by ths vapors pglven
ol by auarts Jdioprlite in 15 oruvtion.

Sueh contact dayositg as this usuully contain tornilbe grd chaleowyribs
in lar;e irrugulur bodisa and of workable wilue. The wdnsrals are in such
cnngs inborgroun with contact smipcerals nd mixed with mepnetite. Yils mixturo
ol magheblve wad sulphide ie m unualstakeahde swaus of idontilicotion as suech
e combiination hag never Loen obuerved in any ovhor Lypr of deposit.

Copoor mlnorals vhouph Tound here only in axbremsly amall quantltion
may loter o discovsred in workable anouni,
o

Guttiyy; this dicrite and tho cenbpet miperale indiacerlalnately twa vains



of ¢pld bheering ors have bassn found.

Upa of thste ls in tha garnet and other contact matarials Alcectly next
ts the contact. L4 runs in an aluwost due exst and wsst dlrsction wnd passes
from tho contact mabsrials into the cunrts Qloeite. It has basn merksd on tho
seconpanying map by a rad linz, After passging into the diorite, it becomss -
obgeured by debris anu-hus 0ot boen facther tfuced In & wostarly diroction.

Te the sast, 1t llkewlse passes inkn ke divoite but axtonds only a short dis-
tunee in that roek shere it pinchos out and dipappears. Tha total lsugth of

thy agposad portion of tiho veln is about 100 %, =nd the outerop is Jocatad

on au east sloge of atout 80 degress. Thoe veln dlps Iln s novtharly direction

78 degreee into Lthe hllls, At the west =ad of the ouiexrop, 16 ia aboui lfour a3t
wide, st the ecnier, it wideny out to 9 feoat ané at tha sastorn end i1t is ngein
about 4 feot. & geeond veln with a striko of ¥ 64 dege = is cut In th: bunnel ab
a distance of 64 75. from the wmoush. Yhe dip of this wein has the opposlte
dicection, bhat ig, 74 dogroes toward bhe south. 1t 1s 4 fost wilde,

The wea in thaso bwo veing 13 o porous plassy quarba, exiremely rusty
and contaieing only o little sulphide iz tho outeross. The oporn opuces havy
oftey tho form of pyrite orystals and undounbtedly originally éontained pyrite.
In ths bostom of fh@ cut at & depbh of about 12 2%, From ths surfacs svlphides
hava besgun Lo appzar, some Iraguetbs of thoe oro showing 1ittle or no indleation
of oxidubtion., Tho sulphide ig in all casss pyrite »hieh lg ususlly crystalline.
Orivin of the Lrs. “ho quartz pyrive velns reprosent the last o the sclubione
dorivend frowm tho cuoling massas of awirbz diorlits. 'whis rock upon its intru-
sion into ths limastone altered ths limestonw sztensively, Tormliyz the nmasses
of garnet énd obher acgoolatod winerals. his stteration of the limmgstons was

partly caused by the heat ot ths intrusive rock aeting by vavors riven off by
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the igneous rock itself cerrying silica, alumina, and irom in solution. After
the upper portions of the diorite had ccoled, they were alightly fraotured =nd
the fractures filled by gquartz pyrite ore, deposited by a hot solution essaping
from the 2t{ll unocooled portions of the dioftto below. The bearing of this origin
| upon the parsistence of ths ors in depth will appear later.

Development. The upper vein has besn opsusd by en open cut which im 95 ft. in
length and has the sama width as the vein 1tself; i.e. 4 ft. at oither end apd

a maximun width of O ft. in the center. At the eastern end, it is 16 f£t. in
depth. Two hundred fest lowar in olevation in a S 30 deg., W dirasction at a dig-
tance of 270 ft., a tunnel has heen driven 104 ft. in length. For tho firat 4%
f$., this tunnel rums N 13 deg. E. It then bends slightly wzotward and runs 50
ft. to the'breast in a direction N B deg. BE. Fifty=four feat from the mouth, it
pasgea from the contaoct mtnefnl into the diorite. Ningteeon feet from this con-
tact, a second vein is encountersd. The balanse of the tunpal is in the Qquartz
qtorite. This vein 1s four feet wide and slosely resembles the uppsr vein in its
general character,

A rough tramway oonveys tha ore down the hill from the west end of the
open out to & point near the mouth of the tunnsl, It is sent from there to scme
206 ft. below in a roughly constructed ore obute. The mill irn which the ora is
troated is fitted with 3 stamps and one short amelgamating plate. After orush=-
ing in the battery, the pulp runs over this plate and the tailinpge are saught
in a smell slulee box fitted with oross fiffles.

Value of ths Ore. A large sample of the average ore teken to the mill was oh-

tained. This orec shows some sulphides, but 1s chiefly oxldes. A sample also of
the sulphida ore from the open cut was obtainod for comparison with the avernge
run of the ore. In order (o ascertain the extraction, a sample of tho tnilings

was taken from the top of the slutoe box and another from the fine slimss at the

end of the slulce. Thesse samploas geve the following resulte:
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Au ) Ag Value in Au

No, Sampla 0z per ton Oz per ton per ton
W 207A  Average ore 0,40 0.50 28.0
W 216 Sulphide ore 0.10 - 2.0
W 807B Coarse tailings '

| mich pyrite - 0.685 . 0.50 13.0
W 807C Slime teilings 0.40 0.80 8.0

Although 8 more extensive sampling might have besn productive of slightly higher
values, it is safe to assume that the grade of the ore has bsen ovorstated by the
owners. From the results a number of inforences may bs drawn. The averuge grade
of the ors 1s low, toc low tc ba of promise im so suull a surface showing. As
the values sre posrlbly irrsgularly distributed, it 1s possible that those por-
tions of the ore first mined may have been of higher grads. As the tailings
which gsontain much sulphide, where the sulphidee wore concentrated in the riffles
of the aluioe box gave the highest result, 1t seams that the pyrlte and not the
quartz carries the gold valuss. The very low value of the sulphlde ore would
then indicate that without concentration, the wvalues are too low to make the

mine pay. 7Ths extraoction nmg may be geen from both of the tallings assays are
unsatisfactorily low, probubly on agcount of the sulphides boginning to appesar

in the ore.

FUTUKE OF THE PROPERTY

The prospective velus of this propsrty will depand (1) upon the extent
and number of the veins, {2) on the persistence of the veing and velues in depth.

1. Bxtent and Mumber of the Veins., It is proboble from the character

of these veilns as ohserved upon, the surface und from their origin, that they
will not extend for great distsnces in the direotion of thelr strike. It is

doubtful even 4f the uppsr veir will extend suffiocliently far toward the west



to be intersected in ghe tummel. Veins assccisted with_oontaat deposita of this
type are characteristicslly irregular and discontinucus: Thisz is espesoially trus
when the vains ure themselves of small size as is the case hera. On the other
hand, it 18 probabls thet meny mors veins of the same type will be discovered

88 the oondltions vwhich cause the production of these great contaot zones ara

the same over u wide aree of country. The depositis might, therefore, begoms
producstiva under fuvorable conditions of transportation and treatment.

R, Persistence of the Veing mnd Values in Depth, A8 the sulphide ores

are in this case clsarly of primsry origin, they may bes axpsctad to continue
without chenge eithey in value or character %o euch & dnbth ag the veins them-
@slves uny aextend. The values, howsver, whleh will thue porsist in depth are
those of the sulphide ores which according to samplsas assayed seamed to be very
low. Concerning the downward extansion in depth of these fissures, little can
bo said oxcept that they ars smsll and irreguler and I should, therefore, expect
them to pinch out muoh more rapidly than lodes of grecter width and length.

On the whole, tha future of this property 1s not promising, and caerteinly
from the available workings and sxposures 1t could not support an snterprise of
eny magnitnde, aspecially in visw of its isclated position and the cost of trans-

portation and oparation.



OCOURHENCES OF COPPER FROM vHICH SPECIMENS
WERE EXAMINED HUT “RICH “EKE NOT VISITRD.
Introductory.

Incidental to the work whiah formed the chief purpose of this expedition,
a large number of samples of rock brought out by proapecting parties wers oollssted
and subsaquently examinad.

Sueb studies, of courses, oamnot praetend to afford even an approximate
idea .of the valus of the properties from whioh the rock is taken am sxtent, value,
and ogourrence canhot be in any way ascertained. They are of values, howevor, asg
indicating possibilitied; for the neture of the ocdurren;os of the coppsr wminerals
in the yock is a thing which no tampering with snecimens san obssure or invalidate.

"A number of such ceourrences wers of ospaolally interest and sesmed to
ms to warrant further investigation. Most of the ocourrsnces wore of native
coppar ores which for reasons sarlier stated seem to me to deserva spsclal
attention. Thaese occurrences will be desorivad balow. The numboers corresponding
with approximate locations and pnumbers in circlea as given on the route map No. 1.

Native Copper Occurrenacas.

Rock aontaining native oopper'oooura at a numbsr of lovoalities. Specl=-
mens from six such localitiss ware examined snd from the desoriptions given by
those from whom the specimsns wers obtrined and the nature of the rocks in four
instances, thay seem to me to merit an examination. The evidence afforded by
thase apecimans shows that the oopper-in all of these four instanges ia probably
of primary charaoter; that is, it is the result of compsratively deep ssated
procesges and not of surface origin, and may ba expooted Vo continue in depth
as far as the enolosing rook may continus without any changes. Ths reports of
oxtant of mineralized area are probably sxaggerated, but that ia an inevitable

featurs of this class of report.
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« Kotainm. A group of oluims located by Captain Hartman and associatas. The

e

1,6
}57'5

Thase ocsourrences are ag follows:

1. Kotzina - property belonging to Captein Rartman and others. K
2, Xluvaans - property belonging to Jake Nufated. A2 97’39‘- 97,467/~
3. Mid4le Fork of ¥hite ldver - propsrty located by John Sinclalr and others.¢4
4. Camp Creek - property losated by D. G, Sargent.]é;jf"yf,

£
8. Chisana River < property located by D. C. Sargent - axaet localityld¢7f"1”

not known.

7—/74

/bé 6., Russell Glacier - near Skolal Clacier -~ reported by Mr. wﬂrnar.ki$é?
rock brought from this losality is a dense fins grained mata-diabues; that is, a
diabans in which the pyroxene one of the oconstitusnt minerels, has bean alterad
to hornblende, This typa of alteration is produced by maiamorphiem, the effect

of pressure, heat, ciroulation hot watsrs, etc. while the rock wag deeply buried
and 18 in no sonse tho effect of weathsring.

The rock 18 extremely fresh, apd shows no evidence of surfaca alteration.
Through this rosk ars scsttered minute snd thin flakes of native copper, rarely
more than 1/16 inch in diamrter and oftep much emaller, but many of them readily
detected without a glass. The copper flakes are usually in patches or assoolated
with patohes, of glassy quartz, which in some ¢ases fills what appesy t0 have
originally besn anmygdaloidel cavities in the rock. 2In all oases, the microscope
phows the copper to be ussooiated widh guartz even when that is not to be obeerved
in the hand spocimant, und with espldote. Sometimes the copper ocaccursg in the
hornblende, amnd occasionally wrapped about the grains of magnetite which abound
ir the rook. No fissures or openings through which it cen have gained acacess
to the roek are observable and its relations to the minerals of which the rock

is oomprsed point to its deposition during the alteratlion of the rock from a dia-
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base to a greenstone. It 18 %0 ba regarded as primery copper--i.e. not produced by
the affdct of weathering or aooondéry omlohment. For this reascn, it may be ox-
pocted to continue to as grest a depth es the rook in whieh 1t ocours.

The enclosing rosk le reported to sover & large axres, a sbtabement which
was not vorifisd but which there seems no sufficient reeson to doubt, A large
aample of this rock welghing some 5 pounds was sent for analysis, the surface
material having baen trimmesd off, in order to get the perfectly fresh rock. The
agsay showed 0.64% copper. The owners reported 0.35% copper as the average of &
large series of assays so that this figure is probably from s selected place.

AY ths Atlantic mine during the laet thres yoars as stated by Rigkard,
(The Copper Minss of Laka Supsrior, by T. A. Rickard, p. 72, 1902-3-4), the
avarege yleld per tom has been 11,4, 11.0856, and 18,76 pounds of coppexr or 0.57,
0,585, and 0,638% rospectively. The value of 0.65% in this apooimen if uniform
over a largs area would only be possible in Michigan under the vary favorable
conditions at the Atlentic mine. . Under ths isolated and difficult conditions
prevelent in Alaska, it could hardly be said to aflford much hope of profitablae
exploitation, certainly not at the present time. A velus of 0.36% es stated by
the owners ia foo low to be consldered. Tha ocourrsnce 15 lwportont, howeveyr,
ap 1t proves ths presence of primary copper in the greenstones over what purnorts
to bs a large aren, snd in connsoction with other occurrencss stnted balow, lends
encouregenant to the hope that other and riocher cocurrencas of workable grade
may ba discovered., A visit to this looality would seem useless at present,
unless further work reveale the presence of ore of better grade.

%Y%QE. Kluvespa. Rook wes brought by Mr. Jaco» Rafsted, of Tonsina from Kluveena

\..
¥ Creek, whioh contained native copper in grester quentity. The rock is a dark

green, dense, and fresh looking greenstone, probably once e dlabase, but now
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altered to a mixture of chlorite and quartz. BEpidote is present in emall amounts,
and the alterations whilch the rock bhes undergons are tHo be attributed to mata~
morphism, and the copper from its relation to the assotlated minsrals, partisculerly
the gquartz ialprobably primary; 1.e. not the result of surface egencles. Tha
particles of copper are not over 1/8 inch in maximus diameter, and mostly of
analler size, but acatferad quite thiekly through the rook. They are solid per-
ticles and not flakes.

An ssaay of this rook ylaelded: copper 3.04%, a low value in view of the
appearante of s8¢ much coppar in the specimen. Other specimsna from the same
looality showsd mch chaleedony, siuch ag frequently fills the smygdules in the
gresenstone with massss of chlorite, maklng up the balapce of the rock, Copper ie
soattered through 1t in large ragged flakes and patohes, often of 1/4 inch or mora
in diemeter, usually of later formation than the cheloedony.

The geperal eppsarance of thass roeks is suoh that the looallty seems to
w9 to warrant oxsminetion as the deposit 1f of &ny size may prove toc bs of soms

importence.
T
‘F€$%. Camp Creek. On the summlt of the hill nmear Camp Creek at the point shown on

the gensral map by the black square marked Mr. D. C. Bargent reports the ocourr-
once of native ocopper In the preenstone there exzposed, Samploa of nuggets of
copper about 1/2 inch or more in size weré brought in which ors desoribad as being
shot thropgh the gresnstons, Where they have westhered out through the aotion of
froat, they wers picked up on the gurfece of the ground., A sample of the rook
was brought sbhowlng no coppsr, but filled with e dark red mineral with good
claavuge and composing about 20% of the rosk. An examination of ﬁhia rook in

thin seotion showod that it wag an extremsly fresh olivine dimbuase, though ite
waatbhersd appeurance had lsd to the belisf that it would prove highly decomposod.

The olivine, «hich 13 & mineral that breaks down most remdily undsx weethering,
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was for the most part fresh.. The red minerals proved to Sa lddingefte, a‘pineral
of not very wsll undarstood chemical composition, but a product of the mstamor-
phism of ollvins-bearing disbusas. This minsrsal 18 derived from the olivine and
tha crystels of olivine may e ssen partly chanpged into iddingsita.' The minerel
is in part composed of minute scsles of hematite. This rock shows an assay of
0.11% copper. Thie result is disappointing = but the locality - if tha das-
oription of the nwode of ceaurrence is correct, seems promising and might marit
oxemination.

4, Chisena River. A similer osourronce to that on Csmp Creek wes reported by

Mr. Gargent on the Chisana River. The exsct locality was met learned, but the

eppearancs of the rock was exactly similar to that from Camp Croek above msntloned.

' 1.4
B. _Rock brought by John Sinslair from the Middle Fork of the white Rivar.xja,@]’}

This rogk shows native coppor sspoclated with laumontlite = an ogcurrence typical
of much of the Lake Superior amyzdeloid. ‘TThe copper 1s reporied to be secattered
through the rock and from the appesarance of the specimen a deposit may ocour
there which is of soms valua. It may be déubtod, howavayr, 4if the loocallity is
worthy of a visit without wore reliasble information, me the specimena were too
amall to furnish any idea of the nature of the cgourrsence and all of the in-
formatilon obtained so far from this source has proved uniformly vxaggerated and
dieappolnting.

x/ﬁ}¢
ﬂka] .
8, Chaloocite and Hative Copper. Another occurrence of nstive coppar in amyg-

daloid mesociated with chalecooite 18 reported by ir. Warner from the east side
of Rupsell Glacier, near Skolal Glusier. The copper 18 here amgsocisted with
chalaocite, and may be secondary, but the muberial looks ppomlaing. The anyg-
daloid contains caloite, and considerable chaloedonic silica - the last two

minorals f£illing the =mmygdules. Little can be lewrned from thess spacimens, but

e
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en examination of the locallty carp be made without great sxpense, and seems

warranted by the character of the rock.

Je D, Irving

New Haven, Conn.

Decs 10, 1807



