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S O L l r m m E m  AI;IISKA 

. . 
by Oearga C. Kennedy and Matt S. Walton, ~ i .  

1 . . .  , 
. '  This report briefly describes the nickel-capPer deposits of Yakobi Island, 

-',L"'so~theastern Alaska, as yrel&.as the general g e o l o a  of thehisland. It  a lso  isl- 
temret s and mmmriees- the geological data obtained during c'lrilliqg tes ts  in 

: 1941 and 1942 by thk Bureau of Mnes and magnetometer exploration in 1943 by the 
Geological Srrrvw of the ni&el+copper deposits, These deposits have been des- 
cr ibed ,b  Rsed and Darr I/ and much detail has been omitted from this report, as 
it is &~aiSable in their bulletin. 

. h  - . - 

YaBpbi Island is a d l  island off the nofihwest 'corner of Wchagof Idand, 
at latitude 58* N, and.l@tude 136O W.. (see.fig. 1). The island is about 18 
miles 'l& and 10 mile& vide at its widest part .  It is bounded by Llsian&A 
Strdfv'on the east and by the Pacific Ocewl m*the  west, The nearest aettlenient, 
Pelican, which cmtafns a cold storage plant, genera store and post off f ce, is 
about five 1Gles e m t  of Yakobi island on the northeast side of Lisianski  Inlet, 

I 

keLcolsper deposits of Yakobi island are a short distance east of the 
of the island, They are about 2 miles f rum tidewater near the 

head of Sohernia h a i n ,  the local name for' the 'open valley of Bohemia Creek. The 
w e i t  s are relative& accessible as Lisiansld Strait and Inlet have protected 
mchor+ges. f a r  boats of argr tomage and the dewbits ,a be easily from 
tFe. b&kh tiy -way of a the  alley of Bohemia Creek. .There ' is at preeent-, m regular 

"'me& of .tr&s ortation t o  Yakobi Ieland, but .itbcan.be reached by small boat 3; frob J-, 1 O miles by water t o  the east, or from Sitka, 80 miles t o  the smith. 

The climate is, in general, mild.with tm$erahur&*r&klq lo*rnthan 15' 5. 
OF higher than TO" F, Precipitation is heavy, principdly in the form of rds.' 
At S i t k a  the man annual temperature approximately 4b0 and the m e w e  a m d  
precipitation about 86 inches, 

1/ Reed, d.Ci0 cad Serr, J,IS,N. a d ,  Nickel deposits of Bohemia Bmin and vicini*,, - 
Yakobi f sland, Alaslca: U. S. Geol, S m e y  Bull. 931-F. 19h2, 



Yakobi Island consists o f  . taro *I topogr@~ic belts, a coastal belt and a no- 
tainous belt  (see fig. 21, * *  ,, - ,  . - . . .  b - m , ,:, . , 

The coastal belt i a  cn $ie'irast:iid.6' of the ieland and is f r c m  I t o  L miles 
wide. It has; a d u r n  relief of athut W feet, & s t d  the mountains r i a s  
abruptly f r o m  the coastal belt and, reach altitudes of more than 2000 feet. . . ' 7 '  8 * . . . . , . .. ,<. . . 

PYdd 'w& 

The nickel-copper depurits of %hernia W i n  were studies during the simmer 
of 1940 by John C. Reed and J. V. N. Ddrr, 26, qb the Geological Survey. m e i ~  
r e d t s ,  with &f&iled geologic anit topographic map, wers called t o  the attention 
of the Bureau of Mines, and have been the basis f a r  subsequent work by both She 
Geologicd Survey and the Bureau of Mfnea. 

M m n d  drilling of t h b  Bohemia Bagin deposit8 by the Bureau of Mines began 
in Nopember l9L1, but d t e r  t h e  compleCion of two holes,. .wm interrupted by i- 

+ clement weatlt.ler. k i l l i n g  wm res& in EvIay 19&, m&.thp project, tsas completed 
,-. the following -st. A _  . .  

.. . I '  ' , .. , . . 

hving the latter pert 'of the Mlling the $&&"1941, -and &ii labe 
*' June 1942, George 0. Gates rtrpresented the Oealogicda Summ on the prb@cbs I .  b 
ing July and -st 19h2, George C, Kennedy visited the project for 2 .or 3 bys 
each week. nest$ men gave such a ~ ~ $ i s t a c e  & comas within the f ie ld  of the GwE3 
logical Sumey, including: Jogging of tbs cores, mkiw of visual estimates of the 
grade of matedal in the cores, marking of the units 09" core t o  be sampled and 

, advising as .to the Lacation. aqd length of holes. 
. , "  . , . . 

' h r i ~  the mmm& 04 19b2 .a b l o g l e a l  &mey f i e ld  consisting of 
h r m  C. % d y  and R., ?$* L. ' R u t l e e  w e d  ,the weetern portion o f  Salmbi Island 
in the hope or finding' sulfSde-bmring deposit g in udi t ign  : to+  thoee dgacribed 'try 

*.Reed and Dam, 21 , 
'1 

0 .  -! I .> 

I I 

I 

h t e  in June 19b31 Matt S, Wdtan, Jr, and ktrrge C, Kennedy erpent e~ week in 
the Bohemia 3aqi.n tracing a a u l f i $ & b ~ n g  body under covered areas by means of 

a a magnetometer a m * ,  4% this ' time eight .t;r~$erses ware mite with an Askania 
verticd~iritansity . . mgn@t,met,er. . , , , . , . ' . 
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' n e  o&~t b d t ~  .on : ~bw,, Gllsi i t ,  if a .h~~.k.n&q~~e. ',of! i :i * 

c a i c  1, gr&~edone,  b e l ~ g ' v a ~ ~  t o  6* b r i g i a y  .'basa~t $IO~B:~, . .same; 
~~Aated grmacke (see fig, 2). The ueenstone okkiipi&s the northeastern ,..-r,.q..*.-.-.hhw.I part of 

, . , ."-f'- - . -  ,..-. .. .. . I,", .?' 
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FIGURE I. - - MOEX MAP SHQwmG LOCn'IlWU OF YMUBl CSLAND, SOUTHEASTERN 
~lmqfi ALASKA 



. Y w i .  Island. me, greenstone has been tentatively correlated with the greenstob 
m h i ' s 2 ; ; ~ p q d  by:%sd &,Coats' /:in thd & i ~ f , ' m i n i ~  &istrie.t,, a-%is correls*. 3 t ion 'f e base$ a n h 1 i t h o 1 ~  And. s m c t ~ m ~  relations.. . . I * I  , .. - 

9 , . . a 

herlying the greenstone are Trimaic ( 9 )  rocks, which form an  st con- 
tinwus belt I. t o  2 miles' wide exted3.w for about 13 milea throw the island. 

, mee, Triassic- ( ?) esguence Jss composed of  graphitic s&i st,  greenstone, g r a y w d ,  
' ' chart an8 Limestone. En generaL the amowl$ of volcanic materid.. in ,these rocks 

fncreasesr frw aouth t o  mr8h mil the lower strata contain more volcanic material 
'than do the upper. A few l-aanes of limestone extend for short distances. 

l Tne. southern.portion of Yakobi ls&d &Joining Lisienski ~ t r d  t is underlain 
bg Cretaceous ( 7 )  g~ iqwad~s.  The graywacb is made up largely of claatic*sedi- 

- mntary material with coneider~ble amwrts of ttolcanic nutorid, 'Itbe g r m k @  is 
metamorphosed over much of i t a  extent t o  b i o t i t e q w t a  schist. ' Included volcanic 
mated& has been meteunorphased t o  mphibala schist snd amphibole-epido t&-chlorit e 
schist, 4 .  

?'. " 

.*... , The stmtifieh m k s  strike northwesterly and eastward. The 
:.stdsp eastwad dip8 suggest that the bed# have been folded and over- 
.: tmed*  

I 

In Cretaceous (7) '  time plutonic rooks'intruded the! skra'tified rodca. These 
plutonic r&s me,believed t o  be related t o  the Coast Range batholith. Igneoua 
invasion was accoqmid,  and followed by metahorphi .sm and shearing of both the 
stratified and plutonic rocks. The i n t m ~ i v e  rocka were altered t o  albtte granite 
gneiss and t o  amphibole grief as, The amphibole gnei8s.fias been included. in the 
map wit with the a;tbite granite gneiss (see fig, 2 ) ,  There is some eddence 
that m h  of the m i b o l e  gneiss is metamorphosed greenstone, ' 

Mocst of central and western Yakobi Idand is sccupibd by a large composite 
stock, This stack is unfoliaked and was intruded after metamorphism. B e  rocks 
of the stock have been sepamtsd into a quartz diarite gmup and a g a r 0  group. 

The rocks of the quart$ diorite group range f rm granite to & i o H t e ,  tho- 
most of the rocks are bio t i te -quptz  diorite and hornblende-quarte dlorite. The 
percentege of dark minerds in these rocks rams widely and a b q t 2 y .  Wirer 

, : . pha$es ,af the quartz diorite are cut by l ighter  phases, 
. . - ,. '*I . ,- . 7 . .  . ? . ' I  -_ 

1 

' .  ' .  .-~dailablk ,e+hdence indicate$ that the4st~kk.wwab.'ernp&e&.quieeoen6~. The 
; bfidawsbbations and a st& of thin, sections indicate that much of, the.quart2 

gqrib&, ;.at l&tic arounb the ldvgins ofa4 the stock, was formed by &rani tlzation, 
, .  : or somevrkMed'j&ces~. Contacts are @&tional,. .and.igneoua textures haw, in 

.: b i k q , @ a p a ,  &'mel,~-#ed..fki'the atiatified rocks ~surmmding the $~~ta:di .ar i te .  - %F the .,mx&ns' df. tkid ,stock k h .  ;$ the- dioPi%e cantabs  'h1&3*0u~ incJusions. 
. . .  - ,  . .+neere imlu$fozrs, kre' pakQalv  Cig~st*, d i m e n t a i y  and.~kl!cztrrkd rocks i r . 4  locally 

I.-- .I consa$ute, more th& halfaiof t h G  m%s. lZle stratifttatPfsmof iacAmsions is 
:* ;: p a ~ ~ d l e l  o esct gt1aXhicatfbn & t m t ~ s  in Lthe- quarts dioritqgnd. ,the inch= 

sions are -appareritly pAEckes of partially gmnitE'zod atratif5ed . q & s  prrounded 
more completely grani tized material. Other inclusions are randomQ oriented. 

- f d  > 
4 ,  

r ,  , '  . 4 >:,y 4 ' . . 
I .>'.. ., . ., . -. . . . 

. a  

21 Reed, J. C. , and Coats, R.R. , Geology and ore deposits of the &khagof mining 
d l e t r i c t ,  Alaska; U. 8. h o l m  Survey Wl, 929, 1 9 k  
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_ . I . -  B e  rocks of the gabbra grcup -e i n  canposition irbm'&b3ro t d  norite and 
, pyroxenite.' Norite, thotgh.it constitutes a . r e l e t 5 , ~ e l y , d l  proportion of the 

rocks of t h i e  group.; contaifls aJ.1 the known .pickel-copper deposits on the i elma . . . . 
I. ' I . . 

. .  - t ,  . 
. - ~ e 6 1 ~ o f - ~ o h e m i a b a s i n :  . .,-' ' . . ,. . , 

' I  . , 

Ggest ]mown r6 ckel-comr d+ki t s en ~almbl.. I s w d  . and the most In- 
. ., tensively prospected bodies are in &hemfa &sin, 

: ,  .', - .  , 
in...- & e ~ h e ~ ~ i t ~ s r e i n a r i c r i t e b ~ : d . e ~ i p t i c d - o u t c m p , p a r t o f  t h e d  
:lid-r- cornpakite stock (.see fig,' 3) ;: Around the vestern. part of the norite - Mdy, 
- -f gabbrs ia.is contact tjith norite, whereas, e u a d  tho -tern. part, e i b o l e  

schigit and quartz diori te  bound the norite,' The norite has d t e d  >he. amphibole 
schist t o  hornfele for a b o r t  distance a- f rom tha contact. 

* ' .  , . 
.1 . . I The mrite .rarges *ridely in texture and pr6portiona of cbnstitumt minerals. 

within a few feet, the rock r-s from fine- t o  coarse-gmined., a d  the f e ldspa~  
contmt f r o m  about; 70 percent t o  almost nona. Actually the unit mapped as norite 

. .Includes not only narSte but some gabbra, amphibol i te , ,~eretheni tem a b a a i ~  
- pegmatite, meae rocks..are g r a d a t i o d  lo& differentiates of 'the nbrite ,and 

show no eystematic a r r m n t  within the norite body. , , ,  . 
. ' 

.I 3 ' ; .  -. . 
XncLusions of homfeli  aa mu& as 100 feet '. thick a m  present: w i ' t b  the 

norite mass. Soma evi$encp,-f&icates tllnt theyn tend t o  be oriented: parallel to  
the contacts of" the norit,e, 

The meits i a  cut b;r -mrmerous fine-grained endssitic dikes as much as 30 
feet thick. Swarms of-dikes locally cut the nori te ,  and, over Borne areas of a - fewhundredfeet s q u a r e , - . ~ q m t i t a t i v e l y e x c e e d ~ e n p r i t e .  ." 

. . . . 
, 

t 
: M ' C K & ~  &SITS . . . - .  . 
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. . I .  . . 
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. A  . .  . . . .. . 
3 ' . m  

. . . .  fie 'nickel-depper aepodts of Bohemia &sin are reported to have been dl+ 
: ' , ;' c&&d #in 192L S. H.P. Vevelstad. Tqe first claima were staked in that y W ,  

' . qnd,ridditional cMme have been at&& fmm time to time.since then. The bodiee 
, CdUed the Norm T m s  .& the. South T W s  are 'belimed t o  be included in - P 

" : ' tge P.&lower and:PoPtia grbrrp of claims, &,the North.hskeg; South h a ,  - - '  r . . - - ,  ..-;- -,:. - - .'Side Rill, -ex, & ~ t L 5 i p o d : ~ 7 1 r e s t  Tripodbodies we b e l i e  tbbe,included 
;! ,; - 1  A 

..,- * '  ih the Y&bi, -fom.r*ly~the.90hrn5,aF,grors, of claime. Thgre ke'pm'bablgr more 
-. ", { I  : 

, thh n h~ndred' -~ ldm!  in the district,, %e ownership of the 'c ldms is Tern iw 
, ' 'v~ltred ma a3wde:contrmeraiee a r e  understood.to have wieen as t o  titles,md op- 
" ' t ions an smel'bf thaclaims. At  aqearly date a t w e l  rsas:startd in the -1 

body, This hati been lengthened from time to time until in 19h3 it ?&$ 166 feet 
. long. . . .-., . , .- 

.- - . ' "  ' t  < -.; : ' 1 ' . , .  . 
. , I  i . . . :: 

* 1Po ore hes &en.:shi&d .from thd diit i i5i . .  . ' ' . . .  . . .  , ,  . A 
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The nickel-+ei &&i'ts of ~ehemia 'he in  are sulfid6beariqg portions of 
norite &sea, !he explored bodies XIis in two d n  goups. Pne of. these, the 
!bkd B grow, incltldles the ,NorChq.TaW 8 the' South mi B bodies, b 3  

other grow 09 bodies (aee fig. 3.) ihclM'ea .the Tunnel, &st and West Tripod, 
North and bu th  hakeg arid Side B i l l  bodies, -sits of a i s  group have been 
explored % diamond d r t l l i x  and magqeumter prospecting. T h ~ e  deposits are 
in the western part of Boheea Basin.5h'an area about 1,800 feet long in an east- 
weat aract ian and about 1,200 feet wide ,in g n8rth-kuth direction, 31e weetern 
partion of this area, which embraces-a Wl,. mlXey where the d r i l l i q  was can- 
catrated and where tlw greatest reserves bf minefdi2ed material are indicated, 
contains $he &st Trlpd, the YIJestqllripod and the Tunnel bodies. The~e bodies, 
flctuaXly believad t o  be part of a single depoet  , ki'bp :out aroma this ama21. 
v&la~r. ' ., . . . , .. . .  '.' * ,  . I . . 

Richer concentrations of sulfide minerals cannbt be correlated with my 
pmtf cular mit of the norits g~oup,  Bmphibolitic, gabbroic snd other types are 
a3.1 local3y as m i n e m e e d  aa the more typical nori  te. Comsa-gmined basic peg- 
matite is the Mlly mhber o f  the group In which no app~ciable  quantities of sul- 
f ide minerals have bqen found. . 

0 I 

The otny metallic mine&ais'present i k  appreciaile q&tities within these 
, ;  deposits are pyrrhotite, pentlandite, Ehdiopyrite and m y t b t e .  A l t w ~ k  hb 

' 

a . dington 4/ reports amall amounts of bravoite.(fFe, Nil  S2 , all significant W* 
tities o? nickel &e believed , to  be in -psntlpdi te. 

.. , 

An aver@ of 'r.6 p e ~ e n t  'o f '  gulfides by weigh* .WAS contsined in 61 :.s&nples 
~ ~ l i e c t e d  by Reed and D o h  i/. Of this. 4 percent.* pyrrhotite, 35 p#a*t 
W p e n t l m d i t e ,  and 17 percent um,s chalmpyrite. These data are  believed t o  be 
reprssentative of the entf r e  district, I . . , ;  * 

, '  

The d f i d e  .mifierala fom small blebs erratically' dlsdributed within the 
norite. Abrupt char;gsa in the percentage of ~ulflde minerds in the bodies are 

, mica, . < .  ; a 

' I .  
. ,.?' . 1 ' * .  

8trmcture of the depoeitb ..; I . _I . .- 
I . -  

, ' + . .' * , I -. I ,. 

me hiom nickel-copper depogits of Yalcobi Xsl* l i e  nem k h e * ~ s p & n ~  6f: ' 
norite bodies, and appear t a  p a r d l e l  those margins. !he,depasits' hi &,hmia-.' ' 
Bmih *i &:hatre been expkord by diamond drill5 trp; and magnebmete?. prospect i ~ g  

see fig; 3 .md 7) .$re marg ina l  portions of a norl t e  m a '  o f  ellipti  caL outcrop. 

. .. ' 

4/ Buddidon,  AF, , up, o i t ,  pp, 103-105, 1925, - 
21 Reed, J.C., and hrr, J.V,N. a d ,  ap. c f t . ,  p. 119, 1 9 k  



The evidence fm drill cores aad from metbmetei. pmgpecting, tho- not con- 
clusive, indicates thst the bottom of the norite maes i a  k irt idmped,  that the 
&posits, dip i n d  touard a co.mon center at  'angles ran@% from k5 t o  70 
degrees. 4 EsseritiaUy dl. of the sulf idhbewing nari te  lies within 2% feet of 
the noz5te. coqtac t . T h i s  nori t e  boQ .1 s 'un4er"li.n by abbm and amphibole schist, 
and is believed t o  be a laker diff ereitiate f r o m  the .mgm of the composite stock 
rather t b ~ n  the underlying gabbro, . =  I . 

- ' .  
In,the western part of the ncrite Wymthedeposlts appenr t o  fbm ablanket. , 

300 f e e t  t o  200 feet thick, the base of the narite body.with as mu& a9i 40 
.feet of barren write between the mineralized write and €he underlying g8bbRL 

Origin of the deposits 

The available evidence indicates that these d sit a were fumM by I&+ "F" -tic separation of inrmiscible g u l f  ide h p l e t s  ram a cool-ing norlte m. 
m e  s a i d @  droplets were concentrated ky g m i t y  ia the lower part8 of the norite. 

Su& en origin is similprr t o  that interred for dep i i ta  at the baee of noritic 
and gabbmic bodies elsewhere, . . 

Separation of the! sulfide droplets from the norfte m. I s  believed t o  h v e  
taken place so Zate in the consolidRtion per4 od of the noz5 t e 'the t most of the 
silicate minerds had crystallized, ?he sulfide droplets qpmently s w a t &  
from the residml mgm md influenced bg gmv-ity, migrated do& thr- the 
interstices betwen the crystpls of the h r g e T y  consolidnted norl te  until the 
droplets of sulfide beceme trapped in the lo~*rer prts of the b o a ,  The sulf ida - 
rninlef-ds did not entirely e q s t d l i z e  unti l  dtsr the mri t e  had consolidated . 
svfficiently to permit a l i t t l e  fracturing t o  take place. !base late fr~cturea,. 

' 

in bath the norite and adjacent ro&s, are conrmonly filled-with sulfide minerals, 

The d f i d e  content of the;".miLf ide-behng firtione, af the mrite n m g e m  
widely and abmptly, The differences in grde niffSr perhape ba due t o  differences 
f r o m  place t o  phce in the permeability of the norite,  which is.a function of, . . . grain s i ze ,  degre~ of consolid2;tian, and other f & t o r S , a t  the time when the sd- 
fide droplets were jsettling out from the evrrlying norite, The sdfides w d d  
accwrul~t~! in that norite,  aich, during the period of sulfide-sepm~tion and 
settling h d  a permeability great enough So pemi t the sulfide. dropo t a  enter the 
lower 1qyers of the pmtly c r ~ s t a u i z e d  norite, but not g r e ~ t  enm& Lo p e d t  
most af them t o  ~119s through into. She norkte below, 

- . Becriptions of d f i d e b e a r i n g  bodies 

hmnel sab N o d  bodleer The &st and West Tripud w e e  are beli&kd. t o  . . 
be outcroppfng p w t s  of one limb, md the Wmel bcdy of the  other limb, of a .  

shqed. deposit of  minerdized norite, .which pluagcs yrtheaatbru 
( aoe fig, Not e n o w  dimond drilling has been done to prove concluiv&ly 
tht the  h~ lin;5s join at d q t h  or the.% the trough is complete, w i t h  no barren* 
gaps between the bacies, . I . *. .# , . . .  . "I . . . . \,. 
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The outcrop and drill holes 4 and ki, indicata the$ the West Tripod body 
dSp<aodtheaster~y a t  about 65 degrees, Drill holes in the Tunnel body show that 
i t  dips northeaeterly a6 about* 45 degrpm, Drill h ~ l e s  ,wfiich were directed to 
intersect the inferred syrtcliml ~tructure ne~w the bottam .bP the t rough i%dicate 
that 'the bottom of the trough plunges 'northe$sterJy st &bout' 35 \degrees, 

. Barren dikes and hornf cls 'inclusions' l o c d i y  coisti tu te  $ large proportion 
of these bodies. Drill hole b, in the West Tripod bow,  (see figs, 3 and 6 ) ,  
passed through a dike swarm. which amounted t o  60 percent of 'the mterid e n c o w  c 
tered within the sulfide zone. Homfels inclusions generally constf tute less than 
10 percent of a drill core from the minernlized zone. However 150 feet of B r i l l  
hole 3. in the Turvlel body, (see figs, 3 and 5 )  was in hornfels end only a fraction 
*bf the nickelif erous m t e r i a l  expected was penetrated by . this hole, . .  
" ( .  

- ., . Muskeg and Side H i f i ,  bod,ies: Sn the eastern portion of the write body, 
where exposures are relatively scarce end wfiere only three holes b v e  been drilled, 

' the continuity of-a sulfide-rbes;ring zone above the base of the norite,  here under- 
. b i n  by hornfels, is inferred largely f rorn mametic data. 

: 
The results of the magnetometer tra+erses are plotted graphi-~ally on ,the 

'Zross sections d o n g  the traverse lines as &own on figure 7. The corrected mag- 
netic values are  l isted in the following table, . . 

Table f - Vertical intensity anomalies i n  g~ammaa 
(regions1 Sntensity approximate) 

Station Traverse 
No. 

4 1 . 2 3 5 6 7 8 
- 



The readings show that rocks aich con tdn  pyrrhati t e  affect the local ver- 
tical magnetic intensity more than do rock  that m e  pymhotite free. 

Traverses 2 t o  7 inclusive strongly indicate that the sulfid+bearix zone 
is a cont'inuous body in the area- between. these t ravezses, for i q  each of the . 
traverses a signlfi cant increase in vertf e d  'intena jty W&E recorded .dong a 
compatible with Fmailablo geologic: informntion bh the'probRble structure and " 
position of the d f  i d e  zone end the nofite &eae . 

The w e t i c  profile dong  tretoeree I ehaws only a h o r  fluctuations and 
t b s a  not in al fgment  with the trend shown by the other traverses. All but one 
of the readings ale% traverse 5 axe epproximate -rogioml qalues of vertical i b  
tensity, B e  sulfide-beming zone apparently is not present beneath this traverse, 
The traverse indicates t iat  the sulfide zone of the Muskeg bodies , i s  not continu- 
o w  w5 th the East Tripod Bo4y. . n e  trend estahlf shed by', traverses 2, 3 and 4 
suggests tht the zone of the Muskeg bodies pawses north of trawree 1. I t  
not extend much fz- ther  west, however,, as S t  is not present in the well exposed. 
area north of the area shown in f l m e  7. An offset. therefore, is indicated Be- 
tween the zone of the Mugkeg bodies md k t  of t h ~ ~  &st Tripad-body. Wether 
o r  not this offset is .caused by faulting or is an origina5. discontinuiQ is not' 

Traverse 8 indicates that the k k o g  bodies are  not connected *ria the Side 
H i l l  body. The vdaea  along th'is traverse are rill higher than the aswed regional 
value of vertical intensf ty. !he norite between the Tmmel and Side all bodies 
contains appreciable pyrrhotite but t o o  lit tLe t o  designate it . a wxlfide-bearing 
body. Tho high verti- intensity values along traverse 8 ,  although inconclusive, 
suggest that the zone af the hskeg bodies m y  widen merge with the zone of 
qprsely disseminated ~ r r h o  t i t e just mentioned. 

An imard ,  westex* dip of about 75 degrees for t he  &r$h h&eg body and 
about 45 degrees f o r  the South Muskeg body aa exposed had already been indicated 
by one drill hole in each m d  the Inferred position of She contact8 at the sure 
face. . . 

The m e t i c  profiles, except f md 8, shotrt not anJy the continuity and ex- 
tension of the hakeg  deposit but also an abrupt cbatlge in ve2tic-d intensity 
near the mter ends of tha profiles a w  from the norite m s  md a mare gradua3. 
& w e  inward, Thuq tho profiles are cbnsistent w i t h  a general inw~lrd dip of the 
whole body unless the n~gite itqelf has R higher magnetic mscepttbility than 
the mProwding rocks. 

The =atio travbrses, the o u t ~ & ~ s ,  alid 2 drill holse; fix the position of 
the outer {lower) ,contact, *of the body within faikw narrow Iimi ts. 'ke inner 
contact of the sd.f ide zone cannot be placed' ar; closely bectxvlse %e ..p rafiles ahow 
a relatively gradual, change in w e t i c  fntensities over the inner contact of 
the zone. me width of outcrop of the sulfide body as inferped f r o m  the magnetic 
profiles i s  sbtchad on figure 7, 



The t h i h c s e  of t !e  zone at the North Wskeg b d y  frm drill hole 78 and 
from-the mgnetit bta.is.Mcl11ated to,be about 80 feet. ,Sirnil&! the zone at 
the' South :kehceg %of&. 8s. ca3,culat ed 't b Ti ' about. 190 f65f. 11he ' Z&fi$ northwesterly 
.from the Xorth, W k e g  b o Q . f $ , ' f ~ o m : t h e ' ~ e t l c  data, a%mt as widebat;r::at the 
North hiskeg body, " .  .. f ' . 

. . 
Assuming that the susceptibility of the k r &  norite nnd the surrounding 

r&ks me'~pso~mately.simil~r, ,md,lmokdxlg tht the -$it dips inward, the 
b a ~ t  thak the relatively al~rupt change in magnetic in tens ie  is ont.the out- 
e M  of. m e !  t i e  profiles 2 t o  7. indicates t b  t the deposit is substmtialy' ~ r e b  
ek In vkrticd extant than its width on the surface. The two dri l l  holea' i h  .the, 
Plluw bod;iea prove that the deposit, at, those two places, extends' down the~.dip. -  
a t l e a a t  180 fee t ,  , ' i .  

. ' * I . '  I 

Thi f hct t h ~ t  the w e t i c  i n t e n ~ i t y  c h m g e ~  eo ~ b k p C f ~  new the inferred 
c m a t  of *the mlfide-bearing gone indicates t h ~ t  the cover of moraine and' =keg 
over the deposit i a  not mare than a few tens af feet thick. If the deposit were 
burid 33y a much greater th.ickness af cover the mgnetic dfects of the deposit 
would be dampened and the abrupt dmge  bi w e t i c  intensities rn r e v d e d  by 
the profiles would not ba present. 

9 

T-s bodies 

!he Tdamiet bodies have not b m  explored diamondldflll holes' or. magnet* 
meter prospec.bSng, although their surface f eaturee ]have been described by Reed 

lbrr k/. For the mat p r t  , these bodies are rnmgim2 t o  R Wrf t e  m e s h  and 
it is believed that explomtion might reveal a t r u c t d  rel~tion&Zpa EUI~~B&OUB 
50 those described tat ,the Tunnel, .Tripe$, .I , Side B i l l  md Muskeg bodies, 

J . " 
I I 1.! . 

* I  Other bod% e s ,. .+.'. ' - 8 

. i + At least s%x other unpm q e c t d '  bodies of sdf id+ bearing norf t c  are present 
on P a b i  Island. Four of Qeae have been described by Reed and &rrz/ and no 
a i t i o n a l  infonnat ion &out these depclsi ts is available. 

. . Mf id&bearing nor i te  was obse&ed kt '& local5 ties in the liestern part 
,.of Yakabf .Tlsleuldl These' localities ma &&d A and B 6n the kccohpclwing gaoleglic 
maptsee fig. 2 ) .  At both of these ,pl+ceg,,iack'exposyre6 &ire dvdr, a d  the size 
d the deposits could not be estimated. , . ,  . ,  m q , , f , q *  
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~&thkted , f? r - the  entire digtriqt $1t30D,00Q t o b s  of, aulfid&beaYingbaterid with 
am'nickel dgmte6t;bf.8;36.percent, and a:coppep',cnhtent of  0.'&speI-bm$,. .: me: pre- 
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the estimated tommge in these badlea, but th8.t there was no reasm t o  believe. 
that additional tonnage would bevk a metallic content of a different order of 
e t u d e  from the material they ~smpled. %is. prediction has been fd correct. 

Tripod mid Zlunnel bodies 
-r 

G p d e  r Analyses for nickel and copper were made by the Bureau of Mines of 
. the diamond-dril l  cores. !he lengths t o  be mdyzed were selected by the Ggolog- 

, P c d  S u r P q  but when these lengths exceeded 5 feet the Bureau of Mines divided 
the lengths into %foot segments. 2319 d y s e s  wore furnished the G.eol@cd. 
5urpey ma, averaged ly holes, provided the data f o r  table 2, Is table 2, the 
data In columns 2 through 5 refer t o  the aulf ide-bearing deposit as a whole, 
whereas the data in columns 6 through 9 refers t o  the richer parts om. The 
data from two holes in the m&eg deposit, 7a and 13, are included. in this table* 
These holes are discussed in the eection on reserves in the Muskeg deposit. 

.For locations of the drill holes see figure 3. Column 2, the l a t h s  of the 
holes in the sulf id-caring deposit, ahows the distmces between the place &ere 
mate~ial w l t h  significant sulfide mina rds  was first encountered and the last place 
where materid w i t h  significant mlfide minerds wae cut. 

Low-grade material a d  smaf.1 Local concentratione of wl,fid% minerals border 
the mineralized body, and the determination of its exact limits is therefore 
largeb arbitrary. Generay  material with a nickel content of less than 0.15 
perce~ t  has* been considered t o  l i e  outside the deposit, 

In caldatians of grade end determination of the length of each hole in the 
d . f i d + b w i r g  depoait, barren norite, dikae, axld h o d e l s  inclusions, lying 
within the deposit have been calculated as parkof the deposit, n e s e  W r e n  
zones decrea.se, the average grade and incmaae the t o t d  torwge  of material ~5th- 
in the dqos i t .  Smaller tames of h-er gmde material would bo available if 
the barren zones within the dqos i t  were. eliminated, 

. r  . 
. , Caloulations of t&or of matefial f o r  each brill kle have bken made ( c o l m s  

8 and 9 )  On &he. arbitra~y asmuription that barren zones* here generally conddered - * ' .a is+zmes cont~ining less than 0.25 percent of nickel, within the'deposit 10 feet 
' ! - I  . o r  more #thick would be e ~ l u d e d  end t ha t  sulfide-bearing masses 10 feet a r  more 

thick wbld b e . . l q n c l ~ e d ,  &n'rein-ing, The exclpsign pf bmmn m a t o r i a l  in layers 
*r;*>: , ,  

*more than LO feet thick decreases the lagths of tlie B i l k  holes in the deposit 
,$8 shown by the comparison of the d a b  in c o w  6 ,$th the ,data in column 2, 

" 
, L; 

, , , . TIM RW&B xiickd: content of the deposits as c t ~ ~ m ~ ~ t e d  fm the data cited 
in the taus i s  0.37 percent and i g  rmwkably slmiUr to tha as d c r ~ r  

lated by Reed &d krr  :/ from analykes-made %y:R. C. w&llss..3, S. G r i m a l d i ,  J. 0. 
Fairchild, J. M. h l r o d ;  h. dFleischer, and k, J. Wata of the 'Geological Survey 
10.36 percent 1. However, the c&e+ content , as indicatefiA"by a5ff erent groups of 
ana lyses  m g e s  wieely md most of these differences amem t o  be due t o  differ- 
ences i n  mnlybicd method. of technique. The nickel caatent of the deposits, 

8/ N e d ,  J.C., Rncl Qom, J.Tf,N., a d . ,  op. cit,, p. 129. - 
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therefore, seema :mch better established than the copper coqbent. .!he average 
copper content g f  the d q o e i t s  as calculated bg Reed and &fir i s  0.27' percent 
fiereas, calculated from the Sureau,of Mines data, a i  '&ven 'in the: table, is 
0.20 percent. Amlyses 'try the Ter r i to r id  dssw Of$i~e ~ I ' f n  KetcQbn of 90 
feet of chamel samples cut in the tunnel in the W e 1  Bo* indic;ztk an average 
of 0.63 percent of n i c b l ,  pnd 1.21 percent of copper, Samples' cat'. 'b the same 
tunnel and $nmessentinlU;the same placee; by Reed and brxJ &an qn average 02 
0,52 percenk of nickel h!l 4,30 percent aF coppef.: &mlys~! o f . q o b  from a.dril1 
hdle parallel t o  .md only a few feet f ran the t m e l  indieate an: %+rage niekel 
content of 0.50 percent and a copper content of 0.2~4 perceht. ; ,  , .' . .  

The Geological Survey smples, cut by Reed and Dorr, exce$ a d s e  t&& 
fkom the tunnel, were taken from the surfme. The dlfference.between the &rage 
capper content arr determined f rom the Geological Survey analyses and as aeter- 
mined from'the Bureau of Minee analyses pssib'iy reflects a mall &wnt o$- 
secondary enrichment *of copper, dthough no secondary cwex  rnine'ds were ,keen. 
That there has- been appreciable leaching of nickel appears doubtful because anal- 
yses of fresh core materid show almost the w e  nickel content as analyses of 

, material from gurface cuts, Furthermore, the area has been so fec'ently glaciated 
. that striae are abundant and fresh sulfides are common on natural exposures. 

* ' .  
I 4' . 

I .  

T o m e  a 'Ihe number of t oni of m$mneralized %qritd:$rese#$: 6n each Jimb of 
.the trough-shaped &epoaSt has been estimated. me depdsit ha# been a . . b i $ ~ d b  
limited on the east by a vertical plane connecting the most easterly exqoiures 
of the East Tripod md the Funnel bodiea, (we figure 3) .  qq the west;,:the de- 

, :, posit is similarly limited. by a plane connecting the mos't westerly expa&"es of 
the West Tripod and the Tamel bbdies, 

! 

I I 

4 hlll holes 15, 16, and 17 (see figs. 5 and 6 )  show diminished nick& can- 
- tent.imedlatelgsastof tbeeastemLimitingplane. T h e r e i s m d r i l l d a t a f o r  

the *.part of the body lying: west of the western plane, 'but a few exposures fndi- 
- cats  t h a t  the body.,pro'ba%Q continues little, if my, west of the plane. 

I 

The tonnage of sulfide-bearing material wb2c6 is &m completely enom 
t o  be called measurable is relatively so d l  t h ~ t  it ,$s not estimated here. 
The sulfirle-bearing material. in t h e  tree between the!oy$crqs of the Tunnel 
body and the Tripod b w e a ,  a d  limited by the arb's tmfy 'dotmding planes is 
classed as indicated htertal, . .  . -. 

The outcrop length of each of t i e  thmdlim$s of &e deposit wag d e t e d n e d  
direc t  mea~uremeats f r m  the and it was assumed that each of these lewths 

l a  the average for the correqonding limb, although this is om approximately 
true, .(see fig. 3) .  E&h of t he  two limbs of  the deposit was projected beyond 
the d r i l l  information %*$he inferred bot tam of ,the trougk where the limbs meet, 
and the average Ci stance dhwn the dip determined from .the projections, 

The average thickness of ,421~ bodyr wf thin the Limiting planes, w a ~  deter- 
mined geometrically from d e l l  and Rome outcrop information. In the fallowing 
c a l ~ a t i o n s ,  two average thibesses  for each limb were used - one i n c l ~ d i n ~ :  

91 Fast, J. 51. , Jr. , Interim Report, Bohemia Basin nickel deposit, Yakobi Island, 
C 

&ash: U. S. Bpt. of t h e  Interior, Bureau of Hnes, 19b. 
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dike@, hornfels inclusions, and barren nori t e  (see takle 2, col, 21, the other 
including only the richer material (eee table 2, col. 6) .  In all tonnage cal- 
culations the specific gravity of the material f s assumed t o  be 3. 

The grade data from each hole have been weighted according t o  the ~ p r e x l -  
mate proportional part of the limb of the body the hole represents, 

Table 3 - Tonnage and grade of material in t h e  
Tunnel and. Tripod bcdiee, Bohemia Basin. 

Barren and lowgrade material included, 

&st and West Tripod bodies 

(north limb of trou&) 

Average thlclazaae 124 feet 
Outcrop length 700 fl 
Averwe distance doum dip 510 

+ Tons of material L,@o ,000 
Average grade 0,38 percent of nickel 

O,l9 percent of copper 

Tunnel body 

(south limb af trough) 

Average thickness lb7 feet 
. .  Outcrop length 570 " 

A~erage distance down dip 760 
Tona of m t e r i d  5,900,000 A 

, a 

,, . , Average grade 0.37 p ~ r c e n t  of nickel 
0 . a  percent. of copper . L 

Barren and low-grade ' mat  e r i d  excluded ' , .  

.. I 

&~t,and. ,~ostTripadbodies  

.., . 
1 

Average thickness' 88 feet . .  
.. ,. 

Outcrop length ' TOO n 
. . . Averagedistancedamdip 510 " 

, Tons of material , 
. . .  2,900,000, .' 

. ' 1  

Average grade , . 0,hh percent ' o f  'nickel 
9.23 percent of copper 



. - ,  . ;.>*.' . - '  - ' ' ,. , 
( . . ' ,  . -I 

. . 
. ,  ,' :.,. , ., , , , ; . : . .  . I ; .  I .. . , '-, . . 

. - , * .  . 
I,  . 

; nllmel L&f .;-- 
. .I. . , .  . . .  . 

+ , , , * .  , .4:j) , . L -  :-- ,, ,  '< . .  ; - - +  
. . . , i . . . : . .  . ' , ' 7 ' 1  

. ,  I I '  - .I , l -. , . - - -  
' !  : ?  , ::.',' :... 

(south I&& of '&+) 
I .  

. .' . 1  
I .  I .  I ' 1 1  

1 ~ 9 0  f set ' I '. Avekge thicknkss 
Outcrop length 570 tl 

Average+!iistanced~rndlp 760 f l  
Tons of materid 3,400,008-. 
Average grade 0,57 percent of nickel 

0.31 percent of capper 

The t o t a l  tonnage of dflfide-bearing norite in this trougbsbaped deposit. 
from the &we data, is 10,300,000 t oao of indicated materid ~ 5 t h  an average 
grade of approximately 0.37 percent of nickel. an6 0.20 percent of capper, or 
6,500,000 tons of material with a grad0 of 0.51 percent of nickel and 0,ZI pe- 
cent of copper, 

Ihe  lengths of holes in the bodies as shown in-columns 2 and'b of table 2, 
and the leqgths within the Zimite of the deposit ae whom in figures 5 and 6 do 
not in every case agree. B e  sulfide content of the core alone detemlnes the 
lengths recosded in co1me 2 and 6 ,  of table 2 aeress  geolwc information is 
wed in determining the gensralized L i d  ts of the deposit ebet recoded in f iguree 
3, 5 ,  and; 6 .  

I 

W e : l  The b s k e g  bodies have been teated by both d i ~ ~ l l  holes and 
channel smples lO/ in the Muskeg and Side Hi11 bodiea, megating 399 feet, 
indicate an average g d e  of 0* 25 percent of nickel md 0.25 percent of coppa, 
MI1 cares, holes 7a and 13 see table 2) in the Musk:% d-eposita aggregate 298 
feet and indicated an average grade of 0,293 percent of nickel a d  0.15b percent- 
of copper. The d y a e s  of nickel from #e chamel eaq1as and from the drill 
cores are compareble, but it is diff i d t  t e  explain the wide difference8 in 
the oopper m d y s e s ,  The w e a t  grade materid e n c m t e r d  f n the entire drilling 
program was in hole 13 in the South h k e g  body where a $.%foot length of .core 
contained 3,08 percent of nickel an8 0.9 percent of capper. 

me magnetic data uaed in this report do not, in thsmselves, yield in f~mi -  
ti on on the nickel-copper content of the depoeit. Obaemed momaliss, where the 
deposit is not exposed, appear comistent w i t h  those where the deposit ex- 
posd and 811th the theoretical anomaly cdculatsd en the basis of an average 
pyrrhoti t e content for' dl of the' deposit of 2,2 percent and on simplified as- 
tiona of its shape and extent ba&d on gaol=. 

The ratio of the: sulfide mlneda, pentlandi te, chalcopyrf ta, and pyrrhcrtite, 
i a  remarhbly constant. %&refore, the grade of materid indicated ~olely 23y 
mgnetometer traverses i g  presumed t o  be camparable t o  that indicated in the better 
known parts of the deposit by analyses of drill cores ad channel gample~~ 

101 bed ,  J. C,, and Ibrr, J,V,W. a, op, cit .  
C 
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Tormsge: - 1&am&tlon dbtained frmi the magnetic observations and from the 

few egasures QS the 'Fluskeg deposit indicates. a band of sulf ide-bearing nori te  
continuous for'a%out 15C)O,feet, from the %stemmost exposure of sulf ide-bed% 
material in the Side H i l l  body t o  a point half way between traverses one and two, 

,. . . ar%itrarflyassumedto,be thenorthwestamlimit of thebskegdeposit ,  Theas- 
*tiqn is made, in this estimate of length of the outcrop of the deposit, that 
the hi& magnetic anomliee obsemed a l o n g  traverse sight, between the Side H i l l  
body and the South Muskeg body indicates a local area of sparse1 J distribrnted 
suLfide minerals connecting the two bodies, and not an actual discontimity in 
the deposit. Tonnage estimates have been reduced by 10 percent as an allowance 
for this  and presumably other l w r a d e  or barren parts of the deposit. h t a  o b  
tained from surface exposures, diamond-drill holes, and the magnetometer traverses 
indicate that the average thickness of the deposit is about 80 feet. No evidence 
I s  avdlable concerning the maximum dip length of the deposit. For purposes of 
tonnage c a l ~ a t i o n s  a dip length nf 750 feet,  oneehalf the strike length of the 
deposit, has been assumed, 

Bere are thus approxim~taly 8,k00,000 tone of aide-bearing material in 
the Wskeg depoai t (includes the Muskeg a d  Side El1 bodies). 

Reed and Porn%/ have estimated 2,@0,000 tans of sulfide-bearing material  
in the T-s bodies. mess bodies haw not been drilled by the 'Lfurem of Mnes 
or explored by a q ~  geomsicd nethod and no revisions of these earlier estimates 
are passiNe. By anal= with the deposits described, additional. exploratf on 
might w e l l  greatly increase this estimated tonnage, 

In sumnay ,  the present estimte of the amaunt 09 su l f idehar ing  materia3. 
available on Yako'bi Island, principally in Bohemia h i n ,  is 10,300,000 tons of 
indicated material in the Tunnel and Tljpod bodies, 8,100,000 tons of inferred 
materid. in the h s k e g  ahd Side Ell bodies, and 2,w0,000 tons of indicated mat- 
ria$ in the Takanis bodie~ e total, of 20,700,000 tons. The average grade is about 
0.33 percent of nickel and 0.Z percent of capper, Approximately 35 percent of 
the material. incluaed in these estimates of tonnage is probably virtual* barren, 
and, if excluded by some process of selective mining, the grade krou3.d be increased 
t o  about O.$ percent o f  nickel and 0,28 percent of copper. 

certain features of these deposits should be e-deed as they would affect 
scheme of mining, 

The deposits are  lmge. Rough calculations indicate that the removal of ap 
proximately ~,000,000 tons of barren norite and overburden from the trough above 
the westep portion of the deposit wold ertpose about 9,000,000' tons .of the 
10,306,000 ton6 of indicatednsulfid*bearing,mattirial.,- 

, , 

11/Reed, J. C,, andbrr ,  J.V.N., a d . ,  op, cit. ,  pr 129. - 



.: , ._ . . . ' A few mdl ,  hlghgrade W i l e s  b f  ' k tsr ih .  m e  a ~ o m t e i e a  in t h e - M l l h g  
'.- .. - b'wSth a nickel cpntent t o  i& w h  as 3,08 percant, Homer, these higbgrade 
", bodiis hmenoInwwn*re@afIty andcstmot bepmJectdfromonei lr iUble  t o  the 

I . '+ next. . . 
. I* ' I. . I .  Other fstors p&ainiw t o  the geriererl. ecorasmiss of exploitation and opera- 

, ,  . .  . t* . have been discweed by b e d  ancl brr  d. 
. 8 

R3nmmurIbmS mFU[EIZgER I2m.mATIrn - 
. . 

k u g h  qloratory work has been done to form a -&ly eafe basis for 
andysia of the various factors that x@uirre pre3idnmy coneideration as to  

!' whetherornot the d,epositsarayorthdeve~ennt, If prospecting is tobecon- 
timed in the Bshmta Basin, tho nor i te  near its contact with the W r W w  roes 
is the mst hopeful zone t o  test, A better i d a ~  of grade of rpaterial in the 
cwered areas may be obtained f m  pits or &rt d r i l l  holes throngb the mraSne. 

. . Hcwmer, expLoratioa in areas covered morane is dlff &mlt, The ground k s 
.. saturated so that pits rapidly f i l l  with water, .W thidmess of mar- cover 
. a ranges widely and prediction8 of tMckm@a are difficult, 

?here ie no mason to belj,ewe t b t  any &t$onalt tonnage whlcb might be 
heated would h e  a nickel or capper content significantly higher thatl that of 
the material alredy Indicat* 

. , ,  " . I." . 
,..I . ' 
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