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M C D L  DEPOSITS OF BOHEMIA BASIN AM) Vf CINITY, 

YAKOBI ISLAND, ALASKA 

By John C. Reed and John Van N. Dorr 2d 

ABSTRACT 

Fkw nlakel depoalte o f  Bohemia Basln and vicinity are on 
Yakobt Ialand, about 130 milea by water w e s t  of Juneau. The 
diatriot is ~ e a M l y  wceasible by boat or ai~plane~ 

Ths oldest roeka of the vicinity consist o f  a thick sequence 
of strata that is  thought t o  be in  part  of Upper Triassic and in 
part o f  Lower Cretaceous age. The Triaasie ( ? )  rocks are large- 
ly volcanic with some sedhantary material, whereas the Creta- 

-ceoua ( 1 )  rocka ere largely gregwacke* Within the dlatrict, 
theaa rocks have been metamorphosed t o  various kinds of ach ia t ,  

The atratif Led rocks were Invaded, probably in Cretaceous 
t h e ,  by gneissic roeka which are thought to  be  related to  the 
Coaat Range batholith of the mainland farthep e a s t .  These in- 
truslve racks are principally gneissic a l b i t e  granite and am- 
phlbollte. 

Along the wsat coast of Chichagof Ihlland and, on Yakobi Is- 
land are several atocka of unfoliated lntmsive rocks o f  unknown 
age which are youngas than the intrusive rocka menf ioned above. 
These stoaka consist of norite, gabbfo, diorite, quartz dloritet 
granite ,  and albite granite. 

me nickel deposits OF Yakobi Ialand are sulfide-bearing 
bodies containing p p r h o t i t e ,  pentlandlte,  and chalcop ite, and 
are aonfinad to the more calcic rocks, prlnaipelly norEe, o f  
the younger intrusive stocks. They are 'believe-3 t o  be segrega- 
tions of material that crystallized early from the m a p  from 
w h i c h  all the pookg of the stook eventually oons~lidated. 

bdividual  sulfide-bear- bodies reaah a maxFmum of aevsral 
hundred f aet Ln length. E i g h t  of these bodies have been gaptly 
opened bg 19 prospect trenches and a tunnel. A t  l eaat  four ad- 
dit ional  known bodies have not yet been p~o~lgected  and there 
probably are others not yet discovered. 

The eight  proapaoted sulfide-bearing boaies are est lmatsd t o  
amfain about 6,000,000 tons of rock that contafns about 0.36 
percent o f  niLckel and 0.27 percent of copper. The estimate of 
tonnage is baaed on the aaaumptian that each of the bodies ex- 
tends to  a d e ~ t h  bs lo '~  its  lowest outcrop equal to  one-half of 
L t a  Length. Fbther prospecthg w f l l  probably ehow that the 
tonnage is much greater than this, but i t  probably wlll not 
greatly change khe astimate of the grade. Rough calculations 
indicate t h a t ,  under eoonomic conditions similar t a  those exist-  
h g  in tho early part of 1941, the deposit are marginal, ea- 
peclally einoe there ts n a  rn smelter on !he Pacific Coast. 
equipped to handle nickel ores. 

LO5 



Ipiakal-bcrmrlllg deposits m e  hosm t o  oouur at  s a v e d  local- 

i t ies  on Yakobi Island and the western part or Chlohagof and 

Bur~of Islanb, the northernmost of the outm island14 of tbs 

klsxanclsr ArehLpelago o f  amtheantam Alaska. % rrastm pnrta 

of there islands have Ln moat place8 recalred little gsologiaal 

atudy and have been boomplstely prorpscted. They mar well eon- 

t a b  other bodies of rack a W a r  t o  those which a m  h o w a  t o  

osr ry  niokal, Aooording to pmcrant 'Immlsdge, the d m a i t a  am- 

ter pl'inoigallp lp three aream: h d m  Ba+ on Pagebi Ialand, 

Rirror Harbor on Chichagor Island, and Snipe Bag on Baranof Iu- 

land. Thia report deals onlr w i t h  the Bspoaits o f  the most 

northerly area, in and near Bohsmla Bnnln. 

The authorn* fksld work m a  don. between the middle of Nay 

and the first or Ssptsmbmr 1940, under an a l l a b a n t  o f  f m h  

made to t h e  Survey for ths Inmatigation o f  ntratctgio mhsralm. 

The authors *rera assfated J. E. Rudhs, reuordsr, Bnd Damin 

L. Rossmap, rothum. 

Ths Vuaited States Foreat Sarvlon helped tho S m j  partJ in 

manp prays, particularly by d i n g  avrtlable rr launch for trans- 

pcfting ths men and equipment t o  Yakobi Illand - h e a u  an8 

by hmiahlng a amaller launch t o  the party ror about n m m k h  

whlle the boat regularly ollarttlred f r o m  the htbl lo  Romda hhln- 

istration was unclsrgolng repairs. Aohmlsdgmnt f s  h a  Carl 

Ve~e ls tsd ,  vho was in oharge af the asaoasmbnt wrk an the de- 

p o a i t r  while the Sumg party m a  +hers, for permi~ston t o  uae 

a pripatsly owned oabln for extended periods and for other fa- 

vors. The wrlte~s ara also indebted to P. 5. Smith, H. @. For- 

guaon, and F. 6. C a l k b s ,  of the lhologioal Sumsy, for helpful 

advios and oxltioiam -Fag the preparation of thle report. 



m e  geology of the west ooaat of Chichagor Ialand has baen 

deaeribed b~ 0verbsak.g He dewtea conaidsrabln atudy to the 

nickel deposits at Hirror Harbor, but those on Yakobi Island had 

not Been disoovered a t  the time of his invastlgatlon. Budding- 
2 ton 'has dlscuassd the Bohemia Baaln dsposita, and Buddington 

3 
and Chapin fmention them in their general report on t h e  oae ds- 

p a i t s  of routheastarn Alaska. 

Yalrobl. Xaland, about 18 milea Low, L i e s  off t h e  northwest 

aorner of Chlohagoi Ialand and smth of the entrmoer t o  Cross 

Sound {fig. 10). Bohemia Basin, the local, name for the open 

valley of Bohemia Creek, i s  on the errat side of the island about 

halfway between its  moat northerly and l t a  moat awtherlj polnts 

( p l .  20). The nearest settlement ia Pelitan, &iah has a past 

office and general store, It 1s about 7 m i l e s  eaat of Bahermia 

Bash, on the northeast aide of LlaianskZ S t r a i t .  

mere l a  at present no regular means of tranapartatian ta 

Bohemia Basin. It itan be reachsd, howevep, by small boat Prom 

Suneau, 130 miles to the eerrt, or f r o m  Sitka, abwt 80 m i l e s  

aoutheaet. An air tranaperrtation company which maintalna f re- 

qusnt memice t o  nearby pointa on Chichagof Ialand MI1 land 

planes, if requested, on Ziahnskl .  S t r a i t  at the mouth of %he- 

r n i a  Creek. 

The d l m t r l o t  represented by plate  20 i s  rugged an8 ranges In 

altitude Prom sea level. along L ia ianek i  Strait t o  2,472 feet at 

a peak on %e northmat edge of  the area. !The di s t r i c t  Fflcluda~ 

- 
8. Y., -log d a o r d .  rm#lprems of t b  mmt e o u t  & 

i I- u. r ad. ~dll. 692, pp. g-136, 1 ~ 9 .  
-m, 5. P-, Y h m l  Imrrtigrtiona in ro11Umaat*m Al- 

* d!eol.  arm -* 111. p ~ .  95. 96105, 1925. 
y --, L h. rrrd -in* nlaobol*, Olaog a m l n a  dqomlt. 

M amth.rotma U u b  U. a. 0.01. W. @CO. pp. J4%351, 1929. 





thi northeastern part o f  a deep t s n a h  which tranasata Yakobi 

Inland fram L l a i m a k i  Strait 8. 3Srn W. to tl&watsr on the men- 

w a r d  sidn of the i a ~ .  The trenck, or "through valleyn, l a  

bound& on both aides by steep alopsa ria- t o  altikudes o f  

wer 2,006 feet .  The drahgm 21lvlde in the trsnch 1s only 518 

f e e t  abow acra level. The nortlmeat wall of the trench is 

atraighkar, steeper, and lesa dPsaeuted bg 8lde oallsyo than the 

swthsast ~1x11. Although some of the b a r d e r a  ridgee are #harp, 

Large area8 on theam ridge8 are rounded and rolling. Longltudl- 

ml ridge profiles are  relatively gentle over long distanoes.but 

ars broken by m Zaw sham ppsaka that prajeat above the general 

upland level .  

The a lbmts  or Yakobi Island La similar to that of Sl tka ,  

where a long reoord of obesrvatlons indioates a mean annual pre- 

cipitation of about 86 hinehsa, most of rrhfch fal ls  as rain. 

June is cornonly the driest month and Oatober the wstteat. Less 

than one inch of prsaipltation In month is uncornmm.  jam^- 

ary, mLkh a mean temparahws of  about 3Z0,  l a  the ooldest month 

and ;Pulg or August, with a mean tsmpsrnturs of  about 55O, the 

w e s t .  W maan annual temperature is near 44O. 

T?IEI oldeat rocks oiYakobl laland an& adjaaent parts of 

Chldmgof Xsland aonsist of a thick aequancs of strata thought 

to be in part Upper Tr laas in  a n d  Ln park Lower Cretaneoua, The 

Trlrursia ( P I  rocks ere largely voloanlc with some htarcalated 

&sBim~nts, *rtrereaa the Cretaceous (T) rooka are mainly gray- 

waaka . 
4J mirtot@ea htm, *la- notian: m. a. apt. e., Intb.r m,. 

*a, 3, re. 33. 193f: 701. 24. no. 13, 19% 
+tsar to -&-a  



Ths rtratifid rooks weye mpaded, probably Fn Crbtae~au8 

time, by raokn believe8 to be r e l a w  t o  the Coast batho- 

11th o f  the m a l n l d  farther eatL' Bldar in tm$va  rwh<, 

in and pew M h d n  Bash mre kgeq gneissic and are prlnol- 

pal l7  albite -its and amphibolite. 

On Tnkobl Is land and dong the rwst ooaet of Chichagai Is- 

land m m  several atogka of unfolLated intrusive rooka. T I  age 

of the atouka l a  mt horm but they w e  yaunger than t h e  pctiss- 

l a  reeka. The stoaka are amposed o f  norite, gabbro, b i o r l t e ,  

and quarts diarifsj their average oompositlun I s  p e r m  about 

that of diorits. 

StratWied molts amp out over EI little Isam than a thiFiE of 

the area represented by plate 20. mey a m  most ddeapmmd In 

the a o u t ~ u m t  part or the area mapped. The strathfied roch 

ompiare three map m t a :  -bole schist, mphlbokb-ap- 

sahlu t, and graywaclra. 

The atratlfisd roaka of  ths arse mspped have el1 been mete- 

morphored. OriglnaIlj they amsla ted  l a ~ g e l p  of' auah make as 

w l o a n l e  W f a ,  breeoias, anb lava flms, argillaceous and are- 

naobotla sediments contdPing wldelg &dibfsring proportlons of ad- 

mixed ~ o l a s t l a  material, m d  g r a ~ a k s .  Tbby ware axtcmalver- 

1j folded and sheared during the m m f  aln-building movemanta 

w U c h  acaompanled the intmaion of the p s i a s ,  and were f'upther 

mtmrpbossd by that htrualon .  h tar  the stratified rocks 

were locally M b e F  metemorphoaeil by the lntruaion of the dlo-  

ritic atock. 

Au@lbole schlst'ia expoaed in an almost omtlmroua belt 

around that part of the stoak whhh crop s t  near the oent8~ of 



thb mapped area. m y  of the lnclusiona in the 8 took conaia t of 

intenaaly metmorpheaed amphlbols sEhist. 

The amphibole sohiat ia cmmmnly g~eeniah gray, ranging *om 

greenish black to 1-t greenfsh gray. Loeall~ i t  1s  wrg m- 
ritic.  The rock raagas in textme fmm achistoae thmu& platy 

t o  masalvo. It 19 all ao ffne-grawed that inalrithal mkerals 

can be dla t%ng~Iahed by the naked eye in oaly a f e w  plaaea, The 

rock i a  compos~d largely of e tQht felt of tiny amphibole nee- 

dlsa, probably a c t h o l l t e  or tremolits. The amphibole r a h i a t  

probmbl~ waa fomed by dgnamia metamorphism o f  depoaita that 

were ma* of p ~ o o l a a t l ~  origin, but in general the metamor- 

phism has progreeaed so far that the character of the orfginal 

ro&a is obneured. SanBy, clayey, and limg material may have 

oonatlkutsd mbor parts of the daposite in some plaons and nome 

of the achiat may have been formad by the metamorphism of lava 

flown, 

Tha intnision af the a t o &  of unioliatsd roeka was aocompa- 

riled by the mstamorphism of the amphibole schist to amphlbolita 

 OF a distanoa of several hadred f e e t  from the contaot. In- 

alunionm or mpb5bols s e h i a t  In  t h e  stock have been svsn more 

i n t e n a a ~ y  metamorphosed than the ronk of me smphibolits t a n s  

arormd the mtaok and are  narr cmqossd of harnfsla. 

The amphibole-eplrlote achchlst occupies an area a w t h  of t h e  

-bole achirt and southeast of T h i s  Creek {pl .  20). Soma 

of the d t b o l a  sahlst northweat of Takanla Creak probably l a  

themally metemorphoned amphibole-spldote schist. In general 

tha ampWbola-agldote aahiat is lighter-coloret8 than t h ~  older 

emrphlbola nohist and has a distinot green color, noat of the 

roak l a  dAstinotly sahlateae, but same is platy or massive. 

Like the amphibole sahiet, t h i n  formation probably origlnnted by 

the metamarphlmm of material that was largely pyreolaetio. 



7310 graywanlre, whlch ooropa out In the aouthern part of the 

mapped area eaat of Takmla Lake an8 south of the amphibole-opt- 

dote aahiat, 1s part of the gragwacke formetion, probably of 

early CreSaceaus age, that haa been described i n  the Chichagof 

diat~iat. E/ 
The rook is generally gray and locally i a  It has 

bean themally metamorpbocred by the intrusion of the d i o r i t i o  

stack to quarts-biotite schist, but enough of the original tex- 

ture permins, to indicate %her poorly aorted nature of the orlgi- 

nal sediments. It consiata mafnlg of quaptz but zenbafna some 

plagioolaae , blotits,  and amphibale. 

Intrusive pteiea 

Crstaeeoua ( P )  intruaLva rooks, collsetlvely called intru- 

sive gnolss,  crop out ln  the eastern and northbaatern part of 

the area mapped and unddrlis a little more than a t h i r d  of the 

area. These ro&a were divided for mapping Ento two unita,  am- 

phibolite and a lb i t e  granite gneiss, though in many plaaea the 

oontaot between them 1s gradntional, 

Host of the Intrusive gnelas la well-foliate8 and so greatly 

altered that it8 orlglnal composition i s  doubtful. It apparent- 

ly waa intensely metamorphosed during emplacement. 

AumMbolite,--The amphibollte l a  made up principally o f  

coarse- and fine-grained amphlbolite, w i t h  hornblende-quart r 

d l o p l t e  as a m i n o r  component, 

The fine-grained amphibolite ranges En color krom dark gray 

t o  blaok. The principal minarala a r e  amghlbole and plagiochae 

but aome of the rock l a  so f lne-pained that the m5nmral oompo- 

nents cannot be Bisfinguimhed by the naked eye. 



Ims conme-gained amphlbolite, many nrynta ls  of which a ~ e  

mors than an inch IACFOaS, generally lacks the &istinat folhtion 

of tth fine-gralneb type. nora than half of t h e  typioal rock l a  

pale  amphibole; the rsmalnder, probably otlcupylng apaoss origi- 

Rallp ii11eU w i t h  feldspar, l a  R maaa of clinoaolsits, -%dote, 

and ohlorite. 

Albite manlts melam.--The dbite granite p e t a n  is almo a 

nollsctive unit  mhicb inaludea dlorite, albite diorits, e i l i a l -  

f l e d  albite granite, and cl lnozoisits  p a l a s ,  in addition t o  the 

*iaanC rock. 

Tbe albite granite gneiss l a  oommonly light to medium gray, 

m d  f a  ampoaed princlpally or quartz an8 alblts in rwshl~  

equal ~mounta. This rook aappaara to ham been f o m d  by wide- 

rpread albitieatlon of pefaslo Intmaivs rock mi& was origi- 

nally muah more calc le ,  

The diorits group 

Sinos all of the nfckel d6poalta are ln tbe roeke of t h i n  

group, thq w i l l  bs deacribad in greater dstall than the other 

roo%m in the m a .  Reconnaissance work has shown that the m&a 

af the d i o r i t a  group, m h l c h  crop out in b ~ o  usparated areas In 

the dlatrfot mapped, are actuaUy parts of a ringla large atock. 

Tha m&a hmve been &ivldec¶ ln ta  four map units: Horita, gabbro, 

diorLt.te, and quartz d o r i t e .  Theam rocks grade Into sauh other, 

BO that the aontacts batween thsmmre locatsd mors o f  lens ar- 

bitrarily at many pUcaa,  The b~ul ldarisa  as loontad Ln tha 

f i e l d  do not ooincfds exaotlp wi%h the various pstrelogi~ type8 

later d e t e r m i n e ~ m l ~ a c o p i a a ~ l y  -- for example, the norite Ra 

mapped iPoludea some gabbro, the gabbro aoner dlorlte, and the 

dlorits aome quarts &lorits. 

me Mdigtributlon of the ~ l ~ r f b ~ a  componanta o f  the atock 

w i t h i n  the area rcrpreaented on plate 20 1s oamplsx and appisarr 

t o  be more or lscrs haphazard. In general, the norite, thm o n l ~  



member of t h e  group that aarries a ~ l e m t  amounts o f  nlslrol, 

%ma irregular bodtee eneloead w i t h h  maaaea of more sodlc 

roak. T h u s  norite bodiea have a wtde range %n aize. In h t  

papart of the ntock exposed near the aentcrr of the mapped area the 

htI9r portion oomibter largely of n a i t e ,  and w t z  diorlts 

prsbmhatsa near the borders. X t  i m  posrrlble that the abwldant 

quarts diorite in tha a m t h o s t  part of the wpped area may be 

only W border zone of more oaleie interior parfa of the stock 

outsids the araa mapped. Lama bodies of norite are Icnom t o  be 

present w t a l d e  thia area. 

~n the rol lowing deacrlpticma, the rarioua rocks of &e die- 

rite group l r r l l l  be deaortbed in order from thoae high in iron 

and oaloim So thoas high fn rsiltoa and ~ o d i m .  

8orite.--Ths rooks of the norits unit range 3n oolor frm 

dark gray, thr- dark waxy  brown, to bleck, and tho* texture 

ranges from fins- t o  vsry coaraa-grained. In the field, fsld- 

apare, amphibolas or ppoxanea, an8 8uUldse ara rsadilj mslrsog- 

nisable in muah of the rock. In the aulflds-riah varletism, 

ahlcopyritr  can be ldnnti!'isd, but Ula other t w ~  common aul- 

fldes, pyrrhotite and pentlandits, cannot be distingulah%d f rm 

saoh other. Some of the norits weathers to lighter ahaden than 

the froah rook, 'but tho aulfida-bear- parts are comonlg 

stained by hy&mtsU oxides of iron. 

The roaka mapped as norite Include psridot2ts, e b a l i t s ,  

barla pegmatite, and gnbbro, as well as norite. The f l r s t  three 

are mYnor mimbsra of ths unit, and norite ia by far the moat 

nBmdant . 
The t~plaal reIdapas of the norite i s  ealola Isbradorlta, 

but in aoms apeaimam ths Peldopar l a  sodlo bytamsite end, in a 

oerg fwr, ealaic mdsslns. Ths amount of felilapar m a  

abwt 20 t a  about 70 psroant of ths rock. The prlnoipl m d i o  

minerals are odorhombia ppoxsns, monoolWa prsoxmno, pels- 

8- mphibole, and very pale @sen ~ b o l s ,  In rarylng rela- 



t i v e m u n t e ,  O l i v i n s i s p r e s e n t 1 n t h e n o r i t s i n a f e w p l a o e s .  

Interstitial sulfide minerals, inaluding p v h o t i t e ,  pentlandlta, 

and chalcopyrite, are present almoat eveqwhere but they are 

rarely abundant. Where tbeg ape abundant, they occur in irregu- 

lar blobs as much as half an Saah aereas and averaging possibly 

an s w t h  of an Inch, The oMsf alteration product, other than 

amphibole after pysoxene, l a  ahlorite. 

The gabbro of the mrtte map unit 1 s  not very widespread an8 

l a  apparently Mentieal with the more talcic p a ~ t  of the gabbro 

map un3t. 

Basic pegmatite fa a minor but widespread constituent of the 

m ~ l t e .  It occura in the norltio mcka o ~ d i n a r l l y  as irregular 

mass~es wftb gradational bordera ea w e l l  as in the form of tabu- 

lar bodlea w i t h  relatively sharp w a l l a .  Plineralogicall~r t h l a  

basic pegomtitfr aloaely ressmbles gabbro but it comonly ia more 

feldspathio and contains a little quartz. It l a  extremely 

coarse-gmlnad. Although baaie pegmatite graaea in many cases 

Fnto sulfide-rleh norite, it rarely contains sulfidecr, 

0aBbm.--me gabbm map unit inelu&%r gabbm and dior i t s ,  

both prevaiLing1~ medium-gralned and gxay. 

The typical feldaper oi the gabbm part of th i s  unit i a  lab- 

radorite, though locally the i e l b p a r  i a  as c a l c l c  aa soclkc by- 

tounite or as s n u c  as andashe. kt moat placea feldspm forms 

between 50 and gQ pe~cent of the rook, and the remainder eon- 

sists largely of pale green and pale brown amphibole. Moat thin 

seatlona show a f e w  remnants of a h a t  oolorleas monoellnia py- 

roxene eurrounded by uphibole,  *ah indicate that the amphi- 

bole 1s partly or entirely an alteration product f r o m  earlier 

pgroxene. 

In the diorita of the gabbm map unit, andesirre ia the mast 

c o m n  feldspar and the m a t  abm&mt mafic mlnerals are pale 

gram and pale b m  emphiboles formed from originsl pgroxene. 



Dior1te.--Diorlte l a  ahom separately on plate 20 onl-g.in- 

tlrm southwest wt o f  the are& mapped, whem SC~F the most part 

it ooouplsa a border zone against tha eastern oontact of that 

part or the atock. 

T h l e  diorlte wag distlnguiahed in the f i e l d  frum the diorite 

inoludsd in the gabbro u n i t  by i ts  generally fhtnar grain and 

darker oolor and by the presance of reoornisab.bls blobits, but 

mlcroseopie study shma that mtneralogioall~ the two do not dW- 

Per greatl~r. In general, the former contains a little lees 

plagioalase and a little mom o f  the mafic mineralah B i ~ t i t e  i s  

ap-ntly prsseht e v e m e r e ,  at leclet aa an aaosaaory, a d  may. 

form &a much as 20 peroent o f  the  rock. -The other & l a  miner- 

a l a  include tbe o o m m  pls-green an8 pale-brmn mphlbolea as 

wel l  as a fm pyroxene =ta. 

A diaeploertic feat;ure of the d l o r l t s  ia the pesenae a t  m y  

plaoea of n m m a  pmrtly dlgeated holuaiona of rook whish am 

now homfels but mhioh npparontlywera o r i g a l l y  grafAaoke. 

h e a l l y  these are so oloaely apaaed that the diorite bemeen 

them oonrtitutse only a small proportion of the rook. 

BJaPtz d1orits.--The w t z  d i o r i t e  1s generally ltght; gray, 

mfoliated, and coarm- t o  mUum-grafned. Some of it i a  p o r  

phgritic. The most abundant feldepar i s  andesine, but some thin 

seatiom aontaln oonalderable oligoolaere and a few aontaia lab- 

redorits. The fttldapar makes up about 40 t o  65 percent o f  the 

rook, and the mts oontmt rmngsa trwn about 15 t o  35 percent. 

The mart abundant mafic minema1 is pale amphibole, but biotite 

in most placcra constttutea a8 muoh aer 10 per~ent of the rock. 

'Phe rooks or Bohemia Eaaln and vicinity m e  cut ~ ' J T  many 

dike8 whleh v q  widely in texture and mineral composition. 

Andarrltu dWcea ape by far the mat abundant. Host of the 8-es 

Fn tha intrusive m e l a a  are altered and sheared, wberaa thoae 
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;.?: ..in &a &orits gzpnp ars fresh arrd mbroksn. 80me of the  d ikes  

the o t r a t i f l e d  rocks appear to 80 relatnd t o  the intrusive 

@miss and m o m  to the rocks of the stoek. 

Hermine. alluvium. 8nd talus 

Vmonaolid.tsd depoalts of Pleistocene and Recent age ovmr 

l i b  PU& of thb b&mck Lu Bohsmria Baain. Olaeial depoaitr aw- 

sr large pirt8 of the valley floors. may are In general poor17 

h i a n 4  m d  mra or less covered d t h  -keg, pihich amplioates 

-#QII ~ b l m s .  

AI~UVI IB oaaura l m  patches along m~ajox straams and at 

plbdms el- minor atmsma where theg flatten abmptly %n pro- 

file. 

,Mw 9a wlcbaprsad along the steep alopes Mering the 

thFougb vallay 8nd 5n @me of the c i m e m .  

The stmotuml t& in t b e  area l a  t o  the nortbnsst. The 

io l iat ion of the intmaive m i a s  and the foliation and bsddlng 

of the stratXfied rocks ars dcdmmtly in this &ireotion but 

m b q t  l o a d  m~ergmcaa frm the ganeral pattern ars comraonl 

Mw nm ganamxll~ atesp and may be either t o  the aorthaaat or 

a m W a t .  

Sinas moka of the diorlte  group are d i ~ o s t i c n l l y  un- 

follated md aince thei~ outcrop pattern ahws no nvldsnca of 

any ~truotural trend, i t  l a  evident that they muat have bean la- 

t d W  after the relaxation of Maatrophic prssaurnn whlch b- 

pasml i mtruetwal pettorn on the ottwr rocks. 

?bare are m y  ama l l  faul.ts, 3x1 part o l d a ~  and in part 

punger than ths intrualves o f  the diorite -up, but these hare 

no relation t o  the nickel deposita of the area. 
- s o - u - r  



-1ds-bsashg b d e a  on y a k h i  Inland were d isawwsd  in 

1981 9. E. I. Vevelatad. . 'Pha lmt claim were staked in 

that par and alnee then c lam have been added a m -  h t h  

a ides  of the valle~ of  W m  b a k '  md the m a t  bere of L l a i -  

pnski Strait, from a little soum of Bohria h e k  northeeat b 

H i n e r  Islend, at the Qunotlon of Ltoimnski 8-it and L%a-k2 

Inlat. This report does not d a n u ~ i b s  the -OF, .sd 

looatlone- of t h m  many olalmr and gMops of c l a w  for t l m ~ m  U v a  

.ahang.d seperal t h a n .  a 3999, khs bodiea hermtnafter eelled 

the North Humkeg, S w t h  Ruaksg, Bide H i l l ,  Tunnel, mat Tripod, 

and weat mipod warn i n a l ~ d s d  in th6 ~[bkobi, ' r o - e r l ~ .  ths  oh.- 

mia, m P  of cW- bodien hereinalter ealled the North 

Tmkanla and South Tskani~ are bsliwcld to have barn inoluded in 

thm lhyflorrer and Portia -pa of alaima. Tb exa& mdmr af 

slam In the distriot ia not h u m  b t  prebablp is more than a 

hlxttafsd. 

Ih the m a r  of 1940 meh of the arsa *ras railtaksd by an 

emtabI.iahsd m i n L n g  oampany, h t ,  a~oordlng +a raparhm, m a *  

olafmn wmra not reoorded. The- authors undsrmtand t h t  B M  eon- 

trarrsr.ims hava arisen aa to tltlea sad optionl on of -0 

0I.nlmE. 

Soon eftsr tbs d i s c o w r y  of the uulflds-bear* dspealts,  s 

tuunel wan atartdl In tha RIllnel body, and 1t haa been hbngth- 

end fmm time to t h a  uutll in 1940 it war 166 f as t  Song. The 

rmVlde bodies hape a l s o  bean opened by 38 prospect trenehem 

ranging In length fmm 90 ta 150 feet. Otber t r s n d m m  hve'been 

opened in rock wLth no mlgn l f loan t  aonamtratlon of a i d e s  or 

aontabing only non-nialmlifsroun ppi te .  KO ore hao bsm ablp- 

. ped from the dlatrlet. 



XI- OF BO- BASn, ALMM 

Rineralom and ~arananssle 

The only metallic -erala present In appreetabls guantitiea 

in mu, mULde-benrlng bodies m e  pyrrfiotlts, pentIsnate, -1- 

o o p ~ i t a ,  anU magnetite,  he Iliokel 1s in the pontlandita. 
= .  

Buddh@on gmport~ -11 m t a  OI b ~ a v o i t ~  ( P),  ( ( I~,NL)S~), 

and m o a s l t s  in hlgblg altered material abovb tha -01 and 

frm a mma of rmlfides near the north Takanls body and states 

tbat thsse mineral8 are aeeon&ary mf8Tter pentlanai- md pgrrho- 

tth. 

Cbltcrulationa from o h d c a l  malyaea  of 61 smples aggregat- 

lng 'about 850 poun& Bhaw that the eulflde-bearing bodies con- 

tain about 4.6 peroenb by weight of aulfide mlnerala, of which 

about. 48 parosnt: i a  p ~ h o t  its, 95 percent pent landlta, and 17 

peroent ahalaepgrite. The to& emwnt of trulfidae- and the rel- 

ative abunaanos of each mlneral range wide17  and irregularlp 

w t ~  the bodlea, but the average P l g S e s  stated above ars bs- 

lieved to be rollable for the dintriot aa a mhols. 1Phs m h o -  

tite-chalcopyrite ratto appsars to vary more widely than khe 

pyrrhotfte-pent-ite ratio. 

Dt a w e  agachsna the pjyrrhotlte appear8 to be the earlieat 

o l o i d  5p pyrrhotits, and C. P. Perk, Jr., who kindly studied - 

pollsbed ssotlons for the authors, suggsata that theas b l sba  may 

be e t a  of  earl^-formed, part ly  replaced psntlandite. These 
7 i-B w e  w i t h  thoaa a i  Buddington,'who also studled tha 

diasemlnated oree. Buddlngton alao statsa that pantlandite col- 

lected d~ half an Inch from weathefed surfaoes s h s  no traces 

of alteration. 
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-tito foma minl*Cs md ntrLnger8 in the gangue and W 

Ths o m  linermln were croncentratbd by the proasam of aagmat- 

it aegcsgntioa, and were among the laat  rninerala ka m t a l l i z e  

f r o m  that part of ths ooollng ma- rfilah famed the norftd. 

ms l o ~ l i x a t i o n  ai the o m  minerals in bhm m a t  craLo1c uult of 

dlffa-ntiatfon serfnu, t h e  la& of ang rslatlonahlp between 

the dirtribution of ore mlnsrals and atruutural f~aturee'  or 

dikes, the absence of any s ippa  of hydratherma2 p a t l v i t y  in tha 

hotrt rock, and thb ganaral absenom of aulfidsr in thk,bau&'p pmg- 

matits that grades into sulfide-rich norits, all plnt t o  con- 

oentration by scrgragatian within the aooling -. 

It ~hould be emphasized that although. the nioksl-bsari- 

bodism are restricted t o  the noritie; parts of a rrteak 6t g e n e  

allr diarl t ic  composition, most of the norite doea'wt amit* 

Hnny of the dckel-bearing bodlea w i t h l n  the norite marsem 

lis el086 to oontaots bstrrsam the s l t n  end ~ajaosnt SO&# aria 

tmd to be elongata pamlfel to thoam mntaots (p la .  21 and =I. 

Ths aulfi&+baarhg bodies padm looally through amem ea 

Pfurf of ths mililde-bearing bodies Pnuida the gradational sons 

cppsar richer n e e  their outer bordera, In lome of thu bcdiea, 

~olurzona of h o d a l s  are bordered by a tons ~ a l l t f M l y  rloh ln 

mlf ibs .  kcauaa the rook& Is, many of the ar l t loa l .  assar are . 
aonoellsd by unoonsolldmtmd mtsrial, a w e  gmwalisat5m 

should be tented further be tors  theegr aPe wlrlelj appUad. 

w i t h i n  the sulfide-bearing badksb, d w i t h  ~ k & $ b i o n ~  aobd 
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;- -&la1 &nly paaaea abnrptlg i n t o  lean material w i t h o u t  ag- 

parsnt -e h ho8t m ~ k  OP h ~ a 1  ~f;mchW6. 

mat of the norfte contalno s m a l l  quantities of sulfide min- 

e- and m y  outempa are deep bmm owing t~ the weat;herlng 
-f+: . 6 ? - h $ e  minerals t o  hydrated oxides of iron. The bmm and 

--gray colaPg oontraat ~haFpLy w i t h  the gray of the more ao- 

dio mek8. Theae Fuat;y and somber colors hsip in Tdsnkifying 

the norlte and the sulphMe-bear- parts oP i t  but do not nee- 

s s a a ~ i l y  indicate ore bodies. Altbough notlosable goasans de- 

' --300ally over outorops of the aulflde-bearing b o a e n ,  some 

out-pa rioh in sulfides are nmrked by only a little l h n i t e .  

Several areaa of limonite-atline8 cocks lie outaide the 

are- of nickel-bearing norite. The stain l a  caumd by the 
- I 

--nra**r%ng of rock, m a t  plaaea t h e  amphibollte member of the 

gneiss, that has been impregnated, apparently along fault mnea, 

br pyrite axid rilioa. A qualitative analysis oP nome oP this 

pjTtt%a material r'evsaled no nioksl. 

E i g h t  nickel-bearing bodies h v e  been opened by pmapatlt 

bmmobea and a mingle t-1, Float and outmopi indicate the 

prssmos o f  at least Pour bodies as yet unprospected. The eight 

.., :- wb$iy~e b o a  proapetrted are named ,an& diaousaed Z n  r o m  &%ail 

below; the unprosgeated bodies are dboulatrd  l e s s  filly. Plates 

el and 22 &mn the location and geologlo relationa of the vari- 

o w  arraed bodiea. 

The 3Pcrth hakeg body, mnafdered to be shut  l90 f e e t  long, 

l a  opaned by km pits, Nos. 2 an8 3, having an aggregate length 

o t  about WO feet. Beaauae of the sxtsnskrre covar of mraine 
. . 

lad ,balna, littla iafQr~ation could bs obta-ed aa b size, 

simps, atld ~crlotfon of this bow t o  othara. T h  auliide-btmrkmg 
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body t e  limited on the north an8 bast by outcrops of b a ~ ~ s f i  W- 

near and in Pit 2, but there ie no eviden~e f o r  abveral hundredi 

feat f m m  the pita ae t o  its  posa ib l s  extension b the nes t .  

About lmlf way between Pita 3 and 5, two outcrop of h k ~ s n  IW- 

rite seem to llmlt the sulfide-bearing boay in &at direettnn* - 

!lke averuge nickel eontent o f  the samples taken Pro1 M i a  body 

I 8  0.S9-pereentr - A:2 

South Muskeg bodg 

me South Huskag body, a a a m d  to be 320 feet low3 ii# 

opened by Pits 4, 5 ,  and 7 ,  whloh have an aggregate length of 
+ 

18'7 iaet;. Herr, aa In the vlctnlty of the North Muakeg body, 

the oovar of moraine and talus 1s s? extensive ae t o  make the 

sirb and shape of %ha body unosrtain. m e  homfels -red. Ya 

P i t  4, In  wnjtsllotlon w i t h  ather nearby outorogs, dsf lrritely 

l lmi ta  any extomion of khe sulfide-bearing body t o  tbs eart ma 
northemdt* Horniela also crops o u t  aIsaut 50 feet 11q~rha8% of 

P i t  5, thtls lhltiag ths Gdg. in that dlrsction. 'Phs outorops 

between P i t s  S and 5 limit the body t o  the northeat  at 1tts 

mrtb end. 

Although tha rook sxpoaed over a large erea sf thif-north and - 
of P i t  5 l a  of low niekel aontent, I t  is aollaidsrad to-ba part 

of a large sulfidfwbearing bpdy opened by Pits 4, 5,  ardi '7, b#-. 
2 .' > .- 

aauee aulfl&i-bearing outomp~ a r e  foWbeimeen F i b ~  4 d 5 

and elole t o  fit 5. P i t  S was extended about 20 rest  to the 

swthrreat mfter the crompletion of tha magplng in that -a, and 

wok w i t h  a rslativsly high Bulfide oontat was found. The rrm- 

plea indioats thet the average nickel oontmt of bhe body i s  

Sins Hill bpdr - 

Ime b i b  H i l l  body, asa-ti to be about $4. fact: -, has :- 

m : ~ p m i e d  by Pikm IS! a d  19, w i t h  an -k8 leng*. iin the 







* 
body of 68 feet. Taluit, rtmm gravel, v~getat lon,  and soil 

w a r  the area so comp1stsly that, outalas of the plts, anly one 

damp of auYide-be~lng muk wt&r S o d  h the h a - 8  vi- 

oh5lty. 

mta body 1 m  LWtsd about 100 feet a o u t h w ~ a t  o f  P i t  12 by 

outamps of bmtel& and &out 75 fast to the mrth by an out- 

amp of bumen aortts. mo nouh e d  or pit 19 i r  probmbly in 

aoas 8mly r m  Pit 12, but moat o t  tbn romer p i t  is in ma- 

tsrlak sa l m  %n dekel  and sulfides that t h e  body was not wn- 

8tdmrd b extend farther north than the aouthertlmamt 25 feet of 

that pit .  The total Length of sample out In mm bodj l a  M 

feet; the avoraga grede 1 s  0*26 ps~osnt of nl.cksl and 0.21 per- 

o m t  of ooppnr. 

It 8s- possible, tho* probable, that the North 

h a k e g ,  W%h h k e g ,  and Stdm H i l l  bcues, all of l i e  

w i t h k  600 feet of aaoh other, err parts o i  one muah larger 

body. lro dirsct evidmnoe, horrs~sr, om be brought b bear on 

this question except the lm small outoroga o r  barren norits be- 

Wean Pits 3 d 5, for the orltioal areae ars mvs- by m u m -  

solidat eb matsrial. 

-me -1 body, W c h  h a m  a mmximrtm length of  460 feet, haa 

barn prompeoted only by a turmel 166 f e e t  long, W feet o f  

' -oh l a  in the body itself. For the mst part the body i s  

well-exposed on the rmrtaee, although tha w e n t  end Pnd the mouth . 
alcb m a  part17 aoosred by sell and vsgstmtion. A b m t  300 feet 

8. 85* W. of ma ttumsl portal are a e v e r d  mall outompa of 

rmVide-bearhg rods surrounded by barren material, a i o h  map 

o r r m ~ t s  o r 3 0  ~ B I .  body or whim may be 

amalL b U ~ % d u a l  bodies. The average nickel content of the rm- 

plea taken frOm this body in the t-l was 0.5'2 preant,  but 

t h i n  pmbabl~. 1s not e n t i r n l y  rsprssehtativs, became the m & s  



of -5 bbdy wars not ammp1sd rtnd taeJ appear to be of nm-t _ 
lower -dm. 

The hYmsL nbiob ope- this body enters it 53 fset:.fmm the 

portpl, h t  the a v t c m p  oS the body, 30 feet abovm the tunnsl, 

l a  only 85 feat brlzontallp from the gortal, a e h  M o m t e a  a 

southesly dip fall tho m ~ t h  side or the body. Ths i i r m t  36 faut 

of tha W a l  p a m t r m t s n  rulfids-bearing rook a& ohppara te 

be pet;  af a amall body not .oanne6ts& at  the tarmel level dth 

tbs a u r l n  body. Part of t h a  recs or  the tunnel ia in srdlFi130- . 
riuh raab and in 45 f e a t  a o u h  of tha southern llmlt of the 

at t h e  outarop about 100 feet abova the tunnel Ievml. Thla mlao 

Udioatea a southerly dip  for the mouth aide of 2he body, 

" 
Ths Best -8 ths Went Tripod bodim h v *  been op.as8 by f o u r  

pits, Rw. 8, 9, 10, sad 11, rrlth an w g e t a  langttl of 384 

feet. The East Trlpod -4, 3BQ fest long, i r  gnnr~:lr;F+Ff*:U, ' 

'vrhioh h e  m total length in tho bad7 ~r 60 rarrbt tha o h s r  pits 

ara In the West h f p d  body, e& I n  m b o u t  400 rsst  long. 

The Most FrZpod body i n  mt by many andsnite dike., but in 

the East Tripodboaj dikes m m  rare. The b o u n d ~ l e a  of b o a  

bodlas . r a  wall-exposed sxosgt on thsir southaaat miden, where 

talus bidss muah of the oontaat betman sulfide-bewing a d  bar- 

ren nocite. h l l  autorops In the blur bs-. the piw define 
the rastern l m t n  of t h e  bodies fairly c10seLy. 

-. -1 local feulta, mrked by aome omahing and tbs dmvmlop- 

m t  o f  f ihmua mmphiboles, are a m b r  f e a h r e  of t b M e  Wdimm, 

The t w o  bodten may be uonnectsd st depth or mmy even be am- 

nsoted on the nuxfaoe bg a -*1 'neuk beneath the tdu. - 
any aaas, the rooks between P l t a  9 and 11, sxclue~vs v f  tbe bar- 

ren norite exposed between the trm W e s ,  s s m  - be- of some- 
w h a t  1-r grade t h a n  tbnrr axposed In me plts.  m e a  of 



t h a  East Tripod body amragad 0.44 percent of niokal, msreaa 

W s e  o f  the West Tripod body averaged 0.32 peroent of nickel. 

T d c a n i s  bodies (aee p l ,  22) a r e  looated a t  a l t i h d e a  of 

1,500 t o  1,700 feet on t;ha pi,@ which extenda twrthtraat ipom 

the 2,472-foot peak near the northwest edge of the mapped area. 

Theae boaisa have been opened by Pita 13, 1.4, and 15, aggrega- 

t h g  238 feet in the sulZide-bearlng bodiea, of whim 70 feet of 

P i t  W l a  in the North Takarita body and 16B feet of Pits 14 and 

15 la the South Takania Body. !Fhe North body, w i t h  a total 

length of 200 feet, 1~ well exposed and i t a  borders are fairly 

aharp. Part of the South Takanie body i s  poorly defined and is 

to a darge extent hidden by talua, allueLm, and marains, but 

the body i s  probably about 550 feet long. The aamples f M m  the 

South Takanls body averaged 0.31 percent of nickel and thoas 

A p m  Che North T a k d s  boay 0.32 percent. 

Zn and above the east end of Plt 13 several lenses of sol la  

rmlfide8 amp out ;  the largest ie &out 3 feet acroaa ma 30 
feet long. m e a s  lenaes are l w & t z e d  on prominent joints and 

in ahested wnea in gabbro, and aeem t o  be the reault o f  the acr- 

cumulation of aulflderr from neighboring roak after % t i t s  solidi2i- 

cation. The norite about 30 feet m a t  of theae lenaea l a  sppar- 

mtly  barxen. Although one of theee Lenaaa uontains about 3.6 

percent of nickel, a U  o f  them are mall and they aontain no 

signlrioant tonnage. The nickel-ooppsr ratio of mese lenaea ia 

very mah hhigher thafi that o f  the disaemSnatefl bodies. 

Unproapeoked bodiss 

A t  learnt faur and posalbly  more unproapsctsd sulfide-baarlng 

bodlne crop out 5n tha rllstriot.  The one that i a  perhapa the 

moat important ia on t h e  steep mouth stde of the valley of Bo- 

hemia Cmek, 2 , W  f e e t  5.  65m E. Arrm the aouthmatvrn cabin 



(p1. '20). T h i s  body, whLch l a  aevara l  hundred feet across, con- 

taim as abundant suU1dea as any of the otheP knoffn bodies, and 

careful proapeetiw to define ita outline and t o  determine 1ta 

grade m l d  be desirable. Like thoose discussed above, i t  l a  

near the eontact of norite with other ~oeks, with l t a  longest 

surfarre dirnenaion parallel t o  that oontact, 

A muall but well-exposed sulfide-bea~ing body raa fauna on a 

precipitous alops 3,250 f e e t  S. 82' W. of the southwestern cabin, 

It l a  probably not more than 200 fast aCFQa8, and its  attitude, 

although not known in detail, appesra - to  be n e a ~ l y  parallel to 

the slope. 

A few outcrops of norite about 500 feet eaat of the platle at 

whiah Takants Craek f low8 into Takmnia Lake carry rather ehn- 

dant auUldss,.  Considerable trenching would be neoemmarg ka - 

sstabllah the  s i ~ e  of this body, because the vegetation is aense 

and alluvium and moraine are widespread and probably rather 

thick 

A noteworthy outcrap of aulfids-bearing norife was found 

1,200 feet 5. 60° E. of the place at which Takania Creek f l w a  

into Tekanlm Lake. Talus end maraine are no C h i &  and wide- 

epread that the posaibls extant or the bod7 represented bg this 

and a few otheP rrmaller sulfide-bearing outompa in this vicinl- 

ty could not be 8etemined. 

Indicatiom of other suU'184-bearing bodies were seen In the 

aourse of reconaaissance mapping outeide the area shown on plate 

20. m y  cobbler of sulfide-rich norite, bpought into the mln 

valley by tributaries, were found at aeveral plaasa along a 

atream eaat o f  the aouthern part of the district, espnoielly in 

tho nei@iborhood of a lerge hm?nfels lnn2usion t o  the weat eP 

tbs atream. There are several large bodiea of norite ln  the 

area weat of the 2,472-foot peak near the northes t  edge of the 

area mapped. Part of the outcrop of at least one l a  highly 

stained, suggesting a oonc8ntration of aulfidsa. The authorr 



believe that thorough prospecting of the areas in  which norite 

amps o u t  w i l l  result in the diaaovmry of more aulflds-bearing 

bodtea, 

Tomme and made of a u l i i t b - b e r t r i ~  bodiea 

Because of the laak of suif io ien t  diraot hformation, cer- 

taln basic aaaumptlcrna were made regardbg the sirs, shape, 'at- 

titude, specific gravity, and grade of the bodim8 in older to 

aalculate thslr tonnage and grade. 

'Wa apsa i f l c  g r a v i t ~  used I n  oomputlng the tonnage was 3.0, 

~ o m d m t  lmer than that of the sulfide-bear- norits but high- 

er than that of ths dlkes w u c h  cut ths sulfide-bear- bodtsar. 

Siee, shape, 8nd attitude 

EaOh body was assumed to extend h a depth below the lowent  

point on I t e  outcrop equal b one-half i ts  longest 6urPace df- 

menalan. Asamption of greater depth m l t h o u t  spacLTla evidenca 

1s unwarrantad becaums the b o a s =  are believed t;o be more or 

1eaa irregular aegregationa h larger masaaa o f  practically bar- 

ren rock. Sulfide-bearing bodielr outorop throughout a vertical 

of more than a thousand feet, but this fact does not indk- 

eats that any a w s  body haa atah wartlmal extent.  Qnlr d r i l l -  

h g  or d n h g  operations esn prove the true vertiml extent of 

eng. of the bddles or the relation of the vertloal  t o  the surfaoe 

ahensfom. 

Eeoh body waa aaaumsd to eontinue vsrt loa l ly  bmwsrd with 

the same shape as the aurfaaa outorop. T$ls assumption l a  un- 

h b t e d l - ~ r  In m r  but was made becauae of the nbssnoa ef slly 

sp€ioUio Lnfomathn. 

A total o f  945 f e e t  of nrmplea was cut f r o m  the p i t s  and 

tunnels in the parioua bodlea. Baoauae no n p o i f i a  pattern of 



tbs dintribution of nicks1 values was obssmred w i t h i n  the bokiid 

or pita,  other than the very general one8 mentioned on pegs 120, 

i t  m a  asawned that the p i t a ,  and benoe We aamplsa, a r e  d i a t r i -  

buted at  ~andorn in the badias and that each grade o f  om waa 

represented in i ts  true amount by the samples. The Palus. used 

f o r  the grade o r  ore in the well-sxpoasd bodiaa map well be *o 

~ g b ,  bbosuae thd pita in methese boaas  w ~ r s  lacats& to some sxb 

tent la the r1Phsr-looking rock whefsaa the poorly exgonad bod- 

i e s  were opened along fortultoua autuzops in the muaksga. 

Samples 

So far aa i r  hiom to the write~a, t h e h  sampling consti- 

tutes tha ripst attempt to sample aystemetkaally Wle suLTi&e- 

bearing bodlea o f  Yakobi Inland. In addition t;o the ampler o u t  

in tha aulilds-bearing bodlen, other lamplea wera takw along 

lines aggragatlng 229 fsbt outsLda the bodfsa. The l i ne r  along 

Individual aamplen worm mt range h l6ngth f m m  2 to 40 

feet. The weights of the aamplsa ranga f r o m  mbout X.5 t o  about 

55 pounds and average a little lssa than 1 potmd per foot. The 

method by mioh the aamplbn worn d j t s d  resulted in the date* 

mbmtlon of all the niakel and aopper that i s  present in aulffde 

mlneralr or fn eny other nickel mlnsrals deuomposabls bg aqus 

regla. 

The ~amples mere more carefully tern than chip sample8 but 

ere not; aa reliable aa elmnuel snmplsa. Conalderable effort rmo 

made to include only -ah rook. 

The ~ i & e l  content  of the amplea  raagsd i f o m  0.09 to 3.60 

p r o a n t .  The only kra aamplea that ~ontainsd more than 1 psr- 

oent of nickel (stamplea 20 and 21) ners taken acroas a b o 4  o f  

solid sulflbea 2 5 feet Wok. Suoh a a m a l l  topaage is mp- 

reaented in m a  bodr that it rraa not hcluded in the s a t ~ t e s  

made. 'Ihrr nickel e o n t a t  of the norita and gabbro in d i c h  



morn i s  no noticeable conormtration of sulfides prababJy rangsa 

llba table balm l a  di~idsd into tna parts on the basta or 

the U f e r e n t  order of accuracy of data ror the vnrloua bodlea* 

Ia m p  A, both the depth end area compcnenta of the tonnage 

astipate @re to ame extent hypothetital, whareaa In group B, 

tha  depth fsctor i s  bypothetioal and t h e  asea fastor i a  fairly 

Batlmated tonnage and gxwde of 
sulfide-bearing bodies 

s i b =  
(Pit. 12. 19j.1 

length. of 
limm a Z e  

rela mt 



In moup A, the estimates of area were made by using all 

available geologic iflormation, together with the assumptions 

that certain pits are in the same body, and that, where no in- 

formation to the contrary was available, the widths of the bod- 

ies are equal to one-half their lengths. These estimates are 

believed to be of the probable correct order of magnitude, but 

they may be too small, because some bodies, for example the Side 

Hill and the South Huskeg bodies, may be parts of a single much 

larger body. The areas of the better-exposed bodies of group B 

are believed to be approximately correct. 

The total length of sample lines shown in the table for the 

North Muskeg body does not correspond to the total length of the 

sample lines shorn for that body on plate 23. This is explained 

by the fact that sample 22 was omitted from the calculations be- 

cause lts Inclusion would have given a disproportionate Impor- 

tance to a small volume3. of rock. 

In obtaining the figures for the average grades of the bod- 

ies In nickel and copper, the various samples were weighted ac- 

cording to the lengths of the lines along which they were cut. 

Material in the pits that was not sampled because it appeared to 

be too lean In sulfides to be significant was assumed to contain 

no nickel or copper. This material was weighted in calculating 

the average grades according to its proportional exposure in the 

pits. 

Economic considerations 

The sulfide-bearing bodies of Bohemia Basin and vicinity 

contain more than 5,800,000 tons of material. This material, as 

estimated from assays of 61 samples, contains more than 20,000 

tons of nickel and more than 15,000 tons of copper. Further 

prospecting will presumably increase the estimate of the tonnage 

by (a) the amount of sulfide-bearing material in bodies at pres- 

ent unknown, but which further prospecting will probably dis- 
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aloae, and (b) the amount of msterrial tn the hebodis8 now known 

but unpmnpeotsd. Further exploration of the inoomglately pros- 

peated bodies desorlbed abore, partfcularly with reapect t o  

depth, mar deornaae but will probably Intlreaae the i d b a t e d  

tonnages of those bodiea. 

2he aampllng done by the authors l a  bellaved to furmkah r 

safe basla %F estimating the order of m g d t u d e  of tho niokel 

and mppe~ mnkent of the aulfide-bear- nmterial. mdgfng 

f M m  the tenor of material h.om the umproapected bodlea, there 

l a  no reason t o  believe t h ~ t  tonnage added t o  the present e a t l -  

mate through Further development and exploration would have a 

metallic content: oi a Wferenk order of magndtude f r o m  the m- 

terial already dlaaoversd. 

me depoalts therefore m e  agpraiaed on the basis oi a mini- 

mum of 5,800,000 tom of material wntainlng about 0.36 peroent 

of nickel and 0.27 percent of copper, the b s s i a  of long 

range prima o f  95 aenta a pound for nloksl and 10 oenta a pound 

for copper, the matertal would contain about $3.06 worth of , 

thaae metals per ton, The m i n i n g  of t h e  material and the Bx- 

traction of the metals f r a m  St present no unusual teehnioal 

problem. 

Rough ealculat?Lona M o a t s  that the tetal ocrat of prroduelng 

xdak-al an& copper from t h e  YakDbl Island depoaita might approxi- 

mate the value, at t h e  prices mentioned, o f  the metals recovered. 

Moat of the individual aulfide-bearing bodies are large 

enough t o  be m i n e d  by aome large-scale, low-mat mtho8, and the 

daporrlta are ravorably s i tua ted  for low-cost handling of mined 

material. The bodiea mntain muah matsrlal of hlghes grade than 

%hat shown in the table, but m y  mintrq operatton would a b a t  

neoesaarily inmlve the mlning of most or a11 the materf a1 w i t h -  

out  selection. foasibly some of the Ilght-eolored dike rock 

muld be cobbed out increase the- grade. 



I W g a  m i l l  in the dtstrict d@t caneentrate l p u n - ~ f - ~ ~  

=teridL, whloh muld oontaiTl perhepa 4.6 percent by might of 

total  a t V M s s ,  ta meterial that would confabs about 80 psment 

or total suuidss.  

wnoentratea, worth about $53 per ton, would have to be 

transporCsd by at mu me^, probably +m norme port lm the Paoifia 

Hortlmeat. me published rate ef the Alaaka Ste-nssbip Co. for 

tranamrtlng similar mucantrateti f r a ~  h a m u  Seattle, a oo- 

parable distanos, ia $4.80 par ton. Thin muld m t  b 86 

osnta per ton m l n s d  for tbs Y&bl Island metsridl. OpsratO~a 

using thet r  own ships could lower thls figure mmdhat. 

A t  t h e  prseent time I19421 no nicks1 u m s l t e r  l a  avdhb l s  la 

the United states, and thdrmfera s nm* smsltlng plant muld have 

h be provided. Some possibility nmj e x f a t  for selling the eon- 

centrates d l ~ e c *  la a ahemlcnl mmpaqr, but mah an outlat muld 

probably be b o  amall ia  arrant tha large-scale produation neo- 

esemry to keep the m h h g  oeatm at a masonable figure. r 

BI addition, a detailed estimate of msts should lnnlude 

such mattera mas losaea or auLtidsa in mlning and mi-1Ling;innur- 

moe, power souroea for m T d m g  an& mllllng, the large plant ln- 

oartmsnt, cost of mmkstlng, end other raottora. ,Baoauss of 

thane and the other l tema mantioned above, ang nttwt t o  &awl- 

op the Pdmbi I s l r r n U  deposits m d d  require a grsab deal o f  m p  

ital.  

Proapeota 

Detailed mapa of the tunnel and I9 prospeak t:trsn&ea are  

shorn on a Baals of '20 Pest to the Inch on plate 25. ma Soaa- 

Pit 1 waa dug to enlarge a sulfide-bearing exppufe revealed 
by a amall, stream. Bedrock l t ~ s  exposed in the p i t  aver an area 
45 feet long and 12 Feet In wax- w i d t h .  The rocks include 
gabbro, baala pe-tlte, narlte, and dior l ta ,  Illl mapped aa 
gabbro. This pit waa mapped before ~atiafaetory rock subdivl- 



aiona mrs mads 4 the norite anB dlorite were not Wfersntl- 
ated f r o m  the gabbro. me baeic pegmatits La oloaely a~lsociated 
with the norlts and tho f m i n  d lo f i t e .  

Sample P, which reprsaenta the whole outomp length of the 
p i t ,  contained 80 llttle n i c k e l  that none of the rook In this 
p i t . i a  conaidersd t o  be part of a aignifkn6tnt suliide-bearing 
body. Sample 2, whish was taken along a l i n e  5 feet  long and 
which ahowed 0.47 psroent of nickel ,  repreaanta the only rock 
that earriss appreciable amount8 or aulridee.  

P i t  2 

PLt 2 eonneata uevnral amall outomps and exposea &bout 120 
linear l e s t  oi roak. Host of the rook i a  aulPZda-beering nosite 
but barren gabbm and d i o r i t e  omp out a t  the west end o f  the 
p i t .  A t  the southernmost end o f  the p i t  the mck gradea f r o m  
sulftde-rioh norite i n t o  aaloic gabbro and a i o r l t e  w h l c h  carry 
only small amounta of sulf ldee.  Three veins or dikes of quarts 
and feldspar with sccesaory b l o t l t e  crop out i n  t h i s  p i t .  

P i t  3 was openea by trenching around a large outamp In the 
muskeg an8 axpaea about 35 f e a t  of mck. Calaio gabbro and 
diarita, simllaf t o  that in the south en& of B i t  2, cmp out 
prominsntliy in & l a  pZt.  The dlaCrlbution of thbae rook types, 
aa ahown on plats 23, i l lvstr~ttecr  the irreguler and lenticulaf  
forma common i n  the mrite and gabbro. S o m e  or the mapped 
boundaries represent sharp contacts but generally there l a  a 
gradational eons a a  much as a root wlde.  Sulf'idss ere abundant 
and evenly diasgmtnated in the gabbm, but are sparme and irreg- 
ularly distr ibuted in  the dhorite, 

Pit 4 is a trench rrhich e x p a e n  about 30 feat of rock around 
an wtclmp in the muakeg. The pi f  exposea n o r i t e ,  hornf s la ,  a 
rock tranaitlonal batween them,  an8 two pegmatite dlkea which 
out the  ather mcke. Th8 hornfela, which is part a f  a large 
mass that lies to the east and north, La highly contorfsd at the 
north end of the p i t ,  but nearer the norlte it  ia more fraoburad 
and gsades l n t o  it through a zone of breccia, the  frapenta of 
w h i c h  are cemented both bp p e p t i t e  and, claae t o  the nor i te ,  
by dark The-grafned igneous material. The norlte carries even- 
ly dfatrlbuted, diaseminatad aulrides at each end of the par t  
exposed. In the middle of the aouthem arm of the pit, the raak 
18 hlghly altered, and the sample taken there probably nontainsd 
l s s a  sulfides than would be found i n  fresh roak. 

P i t  5 

Pit 5 ha5 bean blasted out of the east side o f  a small bed- 
rock ridge that projecta through the moraine. The trench is i n  
mck for e length of 115 feet, of which 13 Esst is dlks and 
about 50 f e a t  i a  ca lc lc  gebbro lm in sulfides. 

marits, oalaic gabbro, h o w s l a ,  md BWss of pegmatite an4 
andealt8 are exposed i n  the pit. The norite n sew t o  be con- 
f i n e d  t o  the .mouthern half of the pit: the rock north of the 
more northerly large andeslte dike ia c d a l c  gabbrn containing 
sparse and irregularly  distributed sulfides. The norite con- 
tains more abundant su l f idas ,  general ly  rather evenly dk~semi- 
nated. The norlte between the two dlkas  near the center of the 
p i t  l a  b s p e ~ i a l l y  Pioh i n  au l f ids s .  



-1 inolualone of hamfs38, mUdh t xmd MJ 
north, a r e  exposad in tha north and mouth partm of the p i t .  

biter the sapping warn oomplsted, the p l t  was extended n h t  
20 feet to the south. The newly sxpoeed rock i s  a l l  coarse- 
grelned, sulfide-rich norits. Irregular bleba of auU'idss as 
muoh ae an in& acrvaa were found Fn thia pert of ths p i t ,  by 
fax the largest bleba of sulf  I d s  seen In the disfricf. 

P i t  6 

Pit 8 l a  on a h i l l a l d a  near thbsr line m a t  o i  Bohemia 
Oreak d is about 38 feet long. The rocks sxpoasd hn it h- 
cluda tmphibolita (a member of ' the atratif ied racks ) , horpfela, 
b j e c t i e n  m e i s s ,  end e quartz dlor i te  dFke. The f i r a t  three 
are shorn aa a sing20 unit on plate 25. A littLs aulfide, a p  
parentlg pyrite or p~~rhotlte, l a  found in  the w@l$olits a t  
the eaat end oS the pit but, aa no norlta ampa out ,  *re i a  zm 
reason to auppoae that the sulfides oonta in  inappreciable quknti- 
t i e a  of nickel. 

F i t  7 ,  about 52 feet  long, iurthar axpoasa the east  sids or 
the ridga opens& by P i t  6. The mcka exposed m a  ealeio gnbbro 
and a diabaas dfke which h n m  esmsntlally the same d i n m l o g i o a l  
cornpait ion as the gabbm, The calcLo gabbru I s  medium- to 
coarse-pawed and carries a moderate m o u n t  of Father evenly 
diss€imln&t;ed ~ u l f l d a a .  

P i t  B 

Ptt B in blasted out o f  the ~tesp h i l l  north or a - t n r m s l  
and i a  the highest or the poup  af three p i t a  on that hill. Zn 
this pit, 138 fast of rpck l a  exp08dd. Tha rock6 consist or an- 
d e s l t e  dFkea, norite, and m l n o s  calcic gabbm rshioh 1s not U- 
farsntlated f r o m  norite on plats W. 

!Fb norlte and cPlalo gabbm generally c o n t a b  mdarats 
mmunts of disssminatsd mlf idea ,  but for a Pew f e e t  at the 
mouth end the sulflde aontont of the rook 114 muuh higher, 
amuntlng to nearly 40 percent of ths rook over areaa of several 
square Fnchea and over ~ o m e w h a t  Larger areas ta about 20 peroent. 
The a i d e  content dlmrlnlahes to tho mrth, and j u s t  aouth o f  
t h e  mst southerly d i k e  there w a a  no l i t t l e  present Fn the roak 
that no amupla was taken. A mall fault omeaea the southern 
part of the p i t  and i n  that v ia in l ty  wall-developed JaLnts a m  
conepicnraua. 

Pit 9 

S i t  0 ,  64 f e e t  long, i r  the mmt mlrther33 of  tlLs m n p  a5 
W a s  ptt8  on the billsids north of the tunnel. ft expones no- 
r i f e ,  h o r d e l a ,  and several amall dikse. The norits l a  nuulds- 
riah exnept,at the extreme north end or t h e  p l t ,  olans t o  the 
oontaot between the norlte and the gabbm. The latter cxrntalna 
only vem J r r  quantktiea of aulridsa. The hornfela exposed 51  
part of an inclusion about SO feet long, w h i c h  hna itm long axia 
about perpendicular to the -1s U P  the p i t *  The hornfmla car- 
ries no appraciabls srulf idea. 

P i t  10 

Pit 10 is the l o m a t  of the groap of thrw on the h l l l s l d a  
a fm hundred feat  north of tha tunual. It i n  118 Sebt long and 
fixpoees about 25 feet  or U s a  and 75 fast of norfte. The sam- 



plsm bcUoate t m  rslatlwly low pad8 areas in the norite, one 
thm northern part of t h e  p i t  end the other Just aouth of the 

large dike near the center of the pit. This  pit l a  believed ta  
8s near the aaat eaga of the West Tripod body, 

-mu dilcaa are characterlatically rather 2rrsg.ularly 
bolmasd, although the Larger ones a r e  psraiatant enough to bs 
traced up the bill to Pit 8, A a m 1 1  unmapped area of bash 
pegmatite Ilea juat south of the moat northerly dike. 

P i t  11 

Pit ll 2s several hundred feet  northeant of P i t  9 gld is ths 
w s t  northe~lg of' the p i t s  on the aouth side of the tbrough Val -  
ley that transsots the district. About 70 feet o f  rock l a  sx- 
poaeB, most of rrhkeh 1s nori te .  A t  the northern end of the p i t ,  
the norite is relativsZy rich In feldapar and lean 5.m aulfldea. 
Bear this snd of the p i t  there 1s a armall ssgragatlon of baala 
p e m t l t a .  k fault which cuta of f  a prominent sheeted zone at 
the south end of the p i t  dips about 7 B 0  MJ. and l a  marked by a 
thin quartz v s h .  That the northwest aide moved ralati~ely 
aortheaat is auggeated by the ralation between the more feld- 
spathic and less fsldspathlc norits. The maJer movement m a t  
have occurred before the emplacement of the d u e ,  which cmasea 
the fault  without being offset. 

P l t  12 

P L t  12 wan dug t~ enlarge a m a d l  outcrop ln  an htslmittent 
stream at the muth edgb a f  the srea repreeentsd on plate 21. 
h u t  93 feat of rook l a  expoeed. 

f4lx kinds of rock are sxpoaad In t h i a  d l  pi t :  PsriQtLta, 
mphlbolits (a member of the dlorf t n  group), mrite, and oa lc le  
gabbro, colleotively mapped aa mrlte, an andasits W e ,  and B 
quartz v a b .  Near the mfddle of the p i t ,  Fn the outcrop area 
of the amphlbolite, the rock l a  highly altered and now coneisen 
largely of ferrmginous rrlay. Thers may be a ahear zone or a 
fault in this part of the p i t  but the rock is too altered to 
preserve any structure. The rmlflds content of all the rocka 
mapped as norits l a  relatively high. 

P l t  1s 

Pit W ' is the hlgh~at pit in ths T w i n  sulfide-bearing 
bodtea. It sxpossa abwt  185 f e e t  of rock, or  *I2llch about 70 
f e e t  are h the North T a k a i s  body. The rooks exposed are no- 
rite, olivbe-rich norite, calcie gabbro, baala pegmatite, and 
savaral andeaite and quartz andealt8 d i k e s .  The three f irat -  
msntlonsd mcks were mapped collectively aa norite. This p l t  l a  
notable for two exposures of nol id sulf ide.  

Fmm the west end or  t h e  pi t  the Mge dlkrr at t h e  first 
promtnsnt bend Fn t h e  p i t ,  the norits ia auliide-bearing, but, 
f m m  thia dike eaatward the norite and altvbe-rlch nor l ts  are 
nearly bnrrsn of aulf idss  almost as far aa the mlddle of the 
eaac sement of the p i t ,  where a body of mlid a u l f l d s  is ex- 
posed. The sulfide-bearing norite resembles the barren mritr 
exoept in the presence of the aulrlda rninerala. 

h t  l8 r e s t  fmru the nost end of the p i t  Xs a body of sul- 
fhb-rioh -rite, *ch, kn arena several inchea atlmes, bs~omslr 
nearly m ~ n i v e  sulfide.  Dlkelfke bodlea of norite, meemingl~r 
Identi-l rrlth ths aurratmding mak, locally. occupy j w l n t s  i n  
this vioiait~. The mok between the jo ln ts  appeara to be 
shearmd, and secondary mlf ides, largely ctralcopyrfte, have beon 



clepoalte& in conaidarable abundance dong  wma a f  t m .  ?he  
sulfide bodies in and near the eaet end of the p i t  have be- 
mentionsd on page 125* 

llany of the diksa have extremely irregular beundarleer, am if 
tbs ln jeeted material followed no pfnexistlng Sranture d u r i n g  
Intrusion. 

Juet west of the large dike near the middle of the pit i s  a 
-large body o f  baaio p e m t i t e ,  nharaoterizsd by amphibole Drys- 
tala as muoh am 4 inohee long, which grades into the surrounding 
norite. T h l o  is one o f  the f e w  maassa of baaic p o r n t i t o  tbat 
carny emn m h 0 ~  quantities of s u V i d s a .  

Pit 14 i a  above and a ahart dlatrnoa north of ths o n s t m d -  
f l owbg  atream near tha trail leaBFng to t he  T a k W a  badlea from 
Bohemia Basin. About 122 feet of rook l a  axposed In this p i t .  
Norite, alter& diorias which I s  mnpped as gabbro, and dFke 
rock, a t  least  aome of which l a   quart^ d l o r i t e ,  are Pound in fit 
14. The norits exwand Fn tha northwest part of t h e  p l t  is rich 
in aulf ides, but that Sn the southsaat part is  nearly barren. 
The rock mapped as gabbm carries extrsmely h r  amounts of 
muleidas. Tha dikes in t h e  central part of  the p i t  and kha one 
near the southeast end are complexly zoned. 

A little baalo pemt l t e ,  unuaual 5n that it 1 m  soparated 
from the enoloaing norite by aharp contacts, crops out Fn the 
southeast ens o f  the p i t .  

Pit 15 

Pit 15 is a short d l s h a e  be low'P i t  14 and Junk above the 
oresk near the trail that leada to the Takanis bodlea f r v m  Bo- 
hemia BaaFn* About 53 Feet of rock conaietlng mainly of norits 
but Fnoluding a little p e p t l t e  l a  exposed. me eaat  end of 
the p i t  %a rich in ~ u l f l d a a ,  but the eulfldb oontent of the no- 
r i t e  deoreaaea weatward and is relatively l o w  at the west end. 

PSC 16,  at the a w t h  w d  of the area represented by plate 22, 
is in a amall stream that drains into the head of the Lake at 
the head of T b i a  Creek. It sxpasss about 65 feet of rook. 
Exaspt for one small  andeelta dike, a l l  the r o ~ k  i s  norite, but 
sulflaea are so sparse that t h i s  p l t  was not s a p l e d .  

About 25 reet  above thia p i t  f a  a fault that atriErea #. 68' 
E. and cUpa 88O EM., and about 18 f ee t  above t h i a  fault  l a  
enother, parallel fault. Both fault fiasuras eontaln about 8 
inches o f  antigorite. Slickensidea which are nearly horieontal 
indicate that the lateat movement a t  l ea s t  was lateral. 

P l t  17 

P i t  117 1s ths M e e a t  of the- three pita along tbe m u l l  
strew at the aouthan end of the area reproeentea by plate 22. 
About 63 feet of rack La m a e d ,  Fncludlng norite, oalcic gab- 
b m ,  basic p e p a t l t e ,  endesittl dikes, and hernfn ls .  The norite 
occupfea the weatern two-thirds of Ehe p l t ,  but it m i e s  so 
Ilttle eulifrde that the p i t  wila not snmplsd. The n e r i t a  con- 
tains tabular, sharply bounded maasen of basic pemt i t e .  



* Tho eastern third of this pit is a wmplex of hornfels, no- 
rite, and ealoi~ gabbm, Ttte hornfels is baked, contorted, and 
rearya t e l l i z e d .  It ia oharaoterlzed by quarter-lnch oryatals o f  
emphitale, which w e  believed f r o m  their shape to  be aecondarg 
after pyroxene. The calcic gabbm aurmunds Innlusl~ns of horn- 
f a l a  and l a  rich in feldspar. FRO small dikes, probably andea- 
its, are exposad i n  the p i t .  They are tabular and are parellel 
to  t h e  jo lnta  of the major joint system. 

A low-angle fauit rmna the length o f  the p i t  4 ofiseta all 
isaturea except aome of the JoinCa and one of the dikes. Thia 
fault dipa 20' 20 the north, mud the upper side moved weatward. 

Pit 18 

P i t  18 i s  a ahort dis tmee downstream from Pit 16 an& l a  18 
f e e t  l ong .  It exposes norite and part of an &site dike. The 
w r i t e  c m i s a  e llttle sulf ide but was not aampled. 

Pit 19 I s  about 100 Peat w e s t  of P i t  12, an the south edge 
of the area represented on pllate 21. It s q m s s s  about 143 feet 
o f  w r i t e ,  calcic gabbm, and baala pegnatlte on a slope covered 
with ta lus .  

A b u t  36 r e s t  of aulflds-bearing norlts cropa out ln  the 
aouth end of the p i t ,  but the rest af the p i t  l a  In light ca lo lo  
gabbm which contains very minor q u a n t i t l s ~  of sulfides. Small 
blobs and segregations of b eaio gegmatfte are aeattered appar- 
ent ly  at  randnrn through the main body of gabbm, into which they 
grade. In the w e s t  part or the east half or the pit is a tabu- 
lar boa7 of fins-grained gabbro aornewhat more baelc than the 
surrounding gabbro . 

A tunnel ebout 166 feet long has baen drfven into the hill- 
aide 1,300 feet S. 18' W .  of the larger cabin l a  Bohemia Basin. 
Norite, quartz ps-atite, and quartz i t l e  schiat are exposed, but 
only the flmt two w e r e  mapped. Norite 1s expoeed along the 
whola Length of  the tunnel and is aulf'lde-bearlmg exeapt for the 
intewal between 15 and 53 feet f r o m  the portal. The sulfide 
eeema to be rather 0 ~ 8 d y  distributed Ln blebs up to  a th ird  of 
an huh scmee.  Quartz psgmatlte velna are expoaed et two 
places but are only a few inchea thick. 

A apeohen of q u a r t z l t i c  schlat was taken from W e  w e ~ t  aida 
of the face of the tunnel. It probably ia from ~maU Fnclu- 
ston ln the norite. 

0th- prospect pita 

A group or four pits have been excavated about 2,400 f e e t  
%. 6Z0 W. of the mouth of Bohemia Creek. Muoh or the rock la 
~xtfemsly coarse-grained amphlbollts containing b r  amaunts of  
ppr i ta ,  chalcopyrite, an8 g p h o t i t e .  The amphibolite rangea 
from a rock mads up of m a a i v e ,  MerlockLng amphibole cryatela 

to  2 inchea long b fine-gra-ed, g n e i s s i c  amphibolite con- 
taining as much as 50 percent clinozoia2te,  the la t ter  mineral 
appmently the result of late -t ic alteration. Tha sulridea 
are concentrated on cleavage surfaces b the amphibole and aa 
smears on joint planes and in cracks. A g u m t l t a t l v s  analysis 
of aame o f  the rtchesk eulfide-bearing rock from thla eraa 
ahawed 0,012 percent of nickel, 



A pft on tha west bank of a large treek, 7,300 fwt I. 56@ W. 
of ths m t h  of Bohsmia Creek, exposes a eons or khorougkdy 
crushed, sheared, m d  alllnified rock In which the major aon- 
stltuenta ara now quartz and epidote. Thia rook probably devml- 
oped f r o m  amphlbaXlte schlat. Abundant pyrite has been depos- 
ited i n  this zone, but a qualitative e n a l y s i e  Of BOmO o f  tha 
rock that appeared to be richeat in aulf'ides showed no nickel* 

0 
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