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INTRODUCTION

. .This report briefly describes the nickel-copper deposits of Yakobi Island,
""southeastern Alaska, as well as the general geology of the-island. It also in-

 terprets and summarizes the geological data obtained during drilling tests in
1941 and 1942 by the Bureau of Mines and magnetometer exploration in 1943 by the
Geological Survey of the nickel-copper deposits. These deposits have been des-
cribed by Reed and Dorr 1/ and much detail has been omitted from this report, as
it is available in their bulletin,

Geography

Yakobi Island is a small island off the northwest corner of Chichagof Ieland,
at latitude 58° N, and longitude 136° W, (see fig, 1), The island is about 18
miles long and 10 miles wide at its widest part, It is bounded by Lisiansii
Straif‘on the east and by the Pacific Ocean on-the west, The nearest settlement,
Pelican, which contains a cold storage plant, general store and post office, is
about five miles east of Yakobi island on the northeast side of Lisianski Inlet,

Thgfgickel-copper deposits of Yakobi island are a short distance east of the
geographic center of the island, They are about 2 miles from tidewater near the
head of Bohemia Basin, the local name for the 'open valley of Bohemia Creek, The
depdsits are relatively accessible as Lisianski Strait and Inlet have protected
anchorages. for boats of any tonnage and the depokits can be easily reached from
.Yhe.beach by way of the valley of Bohemia Creek, There is at present no regular
ffmaéﬁa'of,trans ortation to Yakobi Island, but-it‘¢an be reached by small boat
from ‘Junean, 130 miles by water to the east, or from Sitka, 80 miles to thHe south.

The climate is, in general, mild with temperatures rarely lowér than 15° ft
or higher than 70° F. Precipitation is heavy, principally in the form of rain.’
At Sitka the mean annual temperature is approximately 449 and the average annual
precipitation about 86 inches, '

1/ Reed, J.C. and Dorr, J,V.N. 2nd, Nickel deposits of Bohemia Basin and vicinity,
Yakobi Island, Alaska: U. S, Geol. Survey Bull. 931-F. 19u2,
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Yakobi Island consists of two topographic belts. a coastal belt and a moun~
tainous belt (see fig. 2)., Ly S el B

The coastal belt is on the'woa"bf_'sid._o' of the island and is from 1 to U miles
wide. It has a maximum relief of about U00 feet., Eastward the mountains rise
abruptly from the coastal belt and reach altitudea of more than 2000 feet,

Meld Work -

The nickel-copper deposits of Eéhemia Basin were studies during the summer
of 1940 by John C. Reed and J. V. N, Dorr, 2d, of the Geological Survey. Their
results, with detailed geologic and topographic maps, were called to the attention
of the Bureau of Mines, and have been the basis for subsequent work by both the
Geological Survey and the Bureau of Minea.

Diamond drilling of the Bohema Basin deposite by the Bureau of Mines bogan
in November 1941, but after the completion of two holes, was interrupted by in-
. clement weather, Drilling was resumed in May 1942, anﬁ., the progect was complotod
*the following Augu.at. ;

' During the latter part of the drilling in the £a11 of 19h1, and. un’cil late
~June 1942, George O, Gates represented the Geological Survey on the project.:: Dur-
ing July and August 1942, George C, Kennedy visited the project for 2 or 3 days
each week. Thesé men gave suc-.h assistance ap comes within the field of the Geo-
logical Survey, including logging of the cores, making of visual estimates of the
grade of material in the cores, marking of the units of core to be sampled and
ademg as to the location and length. of holes.

During the smmer of 19h2 a Geological Survey field party. consisting of
~ George C. Kennedy and R, E, L. 'Rutledge mapped the western portion of Yakobi Island
* in the hope of finding' sulfido—-‘bearing deposits in additlon 40+ those dgecrided by
“Reed and Dorr, e "

Late in June 19u3, Matt S. Walton, Jr. and George C. Kennedy spent a week in
- the Bohemia Bagin tracmg a aulfide-—bearing Yody under covered areas by means of
' a magnetometer survey., At this time e:l.ght trav‘eroee were made with an Askania
vertical*—int.onsity magnetometer. Wt T g _
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Triaosic {7) greenstone, believed to be originally basalt flows, . with, some: inter-

calated graywacke (see fig. 2). The greonstone oocup:.es the northeastern part of
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Yakobi Island, The greenstone has been tentatively correlated with the greenstone
_stchigt; mapped by Reed and Coats 3/ in the Chichagof: mining d&strict. ‘This correls~
tion is based on' 1ithology and structural relations.,- J -

Overlylng the greenstone are Triassic (1) rocks, Whlch form an almost con-
tinuous belt 1 to 2 miles wide extending for about 13 miles through the island,
The Triassic (?) sequence is composed of graphitic schist, greenstone, graywacke,
‘chert and limestone. In general the amount of volcanic material.in these rocks
increases from south to north and the lower strata contain more volcanic material
than do the upper. A few lenzes of limestone extend for short distances.

' The  southern portion of Yakobi Island adaoining Lisianski Strait is underlain
by Cretaceous (?) graywacke. The graywacke is made up largely of clastic, sedi-
mentary material with considerable amounts of voleanic material., The graywacke is
metamorphosed over much of its extent to biotite-quartz schist, ' Included voleanic
maﬁgr%al has been metamorphosed to amphibole schist and amphlbole-epidote-chlorlte
schist,

— The stratified rocks strike northwesterly and dip steéeply eastward, The
Eteepdgaatwand dips suggest that the beds have been isoclindlly folded and over—
urned., :

In Cretaceous (?) time plutonic rocks intruded the stratified rocks, These
plutonic rocks are.believed to be related to the Coast Range batholith., Igneous
invasion was accompanied, and followed by metamorphism and shearing of both the
stratified and plutonic rocks. The intrusive rocks were altered to albite granite
gneiss and to amphibole gneiss, The amphibole gneigs*has been included in the
map unit with the albite granite gnelss (see fig. 2)., There is some evidence
that much of the amphibole gneiss is metamorphosed greenstone, '

Most of central and western Yakobi Island is occupisd by a large composite
stock, Thie etock is unfoliated and was intruded after metamorphism, The rocks
of the stock have been separated into a quartz diorite group and a gabbro group.

The rocks of the quartz diorite group range from granite to diorite, though
most of the rocks are biotite-quartz diorite and hornmblende-quartz diorite. The
percentage of dark minerals in these rocks ranges widely and abruptly. EbrkBr
phases of the quartz diorlte are cut by lighter phases.

Available evidence indicates that the stock was. emplaceﬂ qulescently The
fiel& xelations and a study of thin sections indicate that much of the quartz
dlorite, at léast around the matrgins of the stock, was formed by granitization,

- or ‘'some. related process. Contacts are ‘gradationsl, and igneous textures have, in
- many places, developed in'the stratified rocks'surrounding the Guarty:diorite.

; Néar he merging of, the.stock muph of the diorite contains humerous inclusions.

. These inclusions are psrtially’ digested' sedimentary ard volcanic rocks,and locally
-~ constitute more than,half ‘of the mass,’ ‘The stratification of many inclusions is

~ ,» perallel to.relict ssratificatlon ‘structures: in the quarts diorite and the inclu~

sions are ‘apparently patches of partially granitized stratified rocks aurrounded
by more completely granitized material, Other inclusions are randomly Oriqnted

o5 ) e T o v
|/ Reed, J.C., and Coats, R.R., Geology and ore dep051ts of tha Chichagof mining
diBtrlct Al aglea; . 5. Geol. Survey Bull, 929, 19ul,
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The rocks of the ga'bbro graup range in composition from gab‘bro to norite and
pyroxenite. Norite, theugh. it constitutes a-relatively small proportion of the

rocks of this group; contains ‘allr tha known . pi ckel-copper deposits on the island,

¢ .

Geology of "Bohemia Basin
" The largest }mown mckel-copper deposn.ts on Yakobi- Island and the most in-

A tenaively prospected bodies are in Bohemia Basin.

'Ihese deposits are in a norite body of -elliptical: outcrop, part of the much

nilanger composite stock (see fig, 3). * Around the western part of the norite.body,

. gabbro is in contact with norite, whereas, around the eastern part, amphibole
schigt and quartz diorite bound the norite.. The norite has altered the amph:.bole
achiet to hom’c‘e}.a for a short distance away from the contact. ,

’rne norite ranges widely in texture and proportions of constituent minerals.

Within a few feet, the rock ranges from fine- to coarse-grained, and the feldspar

content from about 7¢ percent to almost none, Actually the unit mapped as mnorite
-includes not only norite but some gabbro, amphibolite, hypersthenite, and basic
pegmatite. These rocks are gradational local difforentiates of ' the norite and
show no systematic arwnt within the norite body.

Inclusions of hornfels as much as 100 feet thick are present within the
norite mass. Some evidence indicates that they tend to he oriented: parallel to
the contacts of the norite,

The norite is cut by numerous fine-grained andesitic dikes as much as 30
feet thick, Swarms of-dikes locally cut the norite, and, over some areas of a
few hundred feet square, may quantitatively exceed the norite. .

NICKEL-COPPER TEPOSITS
History

: ‘l’ne nickal-mpper depoaits of Bohemia Basin are reported to have been dis-
“‘covered ‘in 1921 by S.H.P. Vevelstad. The first claims were staked in that year,

: and additional cldims have been staked from time to time since then. The bodies

Cglled the North Takanis and the.South Takenis are believed to be included in
e lower and. Portia gréup of claims, and the North Muskeg, South Muskeg,
“Side Hill, Tunnel, Past Tripod and West Tripod bodies are believed to be included

~ 4n the Ya-kobz. “formerly’ the Bohemja, group of claims, There are probably more

" than a hundred claims in the district,  The ownership of the claims is very in-
" volved and somé: éontroversies are understood.to have arisen as to titlés and op-

" tions on some ‘of theiclaims. At an early date a tunngl was started in the Tunnel

body. This has been lengthened from time to time until in 19“3 it was 166 feet
long. ' _ >
No ore has been shipped. from the diqtrict. %, S iy &
r
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) ’ oy . General features

The nickel-copper deposits of Bohemia Basin are sulfide-bearing portions of
norite masses, The explored bodies lie in two main groups. ' One of these, the
Takanie group, includes the North Tekanis .and the South Takanie bodies. The
other group of bodies (see fig, 3) includes'the Tunnel, East and West Tripod,
North and South Muskeg and Side Hill bodies. Deposits of this group have been
explored bty diamond drilling and magnetometer prospecting. Thege deposits are
in the western pert of Bohemia Basin in‘an area about 1,800 feet long in an east-
west direction and about 1,200 feet wide in a north~south direction, The western
portion of this area, which embraces.a tmall. valley where the drilling was con~-
centrated and where the greatest reserves of mineralized material are indicated,
contains the Fast Tripod, the West Tripod and the Tunnel bodies. These bodies,
ﬁgﬂmlly believed to be part of a single deposit, ierop out around this amall

Richer concentrations of sulfide minerals cannot be correlated with any
particular unit of the norite group, Amphibolitic, gabbroic and other types are
all locally as mineralized as the more typical norite. Coarse-grained basic peg-
matite is the only mémber of the group in which no apprecisble guantities of sul-
fide minerals have bgen found. .= , o _

Mineralogy

‘The only metallic minerals present in apprecisgble guantities within these
... .deposits are pyrrhotite, pentlandite, chalcopyrite and etite. Although Bud~
', dington Y4/ reports small emounts of bravoite,((Fs, Ni) S;g;. all significant quan-
tities of nickel are believed to be in pentlandite, it

_An average of "6 percent of sulfides by weight was conteined in 6L:.samples
collected bty Reed and Dotr 5/. Of this, 48 percent wms pyrrhotite, 35 perceht
was pentlandite, and 17 percent was chalcopyrite. These data are believed to be
representative of the entire district. W " g I

The sulfide minerals form small blebs erratically distributed within the
norite. Abrupt changes in the percentage of sulfide minérals in the bodies are
 typleal, . ¢ o T e

Structure of the deposits -

The kmown nickel-copper deposits of Yakobi Island lie near the'mgrgins of
norite bodies, and appear to parallel those margins. The deposits-ir Bohemia '
Basin which:have been explored by diamond drilling and magnetometer prospecting
(see fig, 3.2nd 7) mre marginal portions of a norite mase’'of elliptical outcrop.

4/ Buddington, A.F,, op. cit. pp, 103-105, 1925,
5/ Reed, J.C., and Dorr, J.V,N. 2nd, op. cit., p. 119, 1942
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The evidence from drill cores and from magnetometer prospecting, though not con-
clusive, indicates that the bottom of the nprite mass is basin-shaped, that the
deposits, dip inward toward a common center at angles ranging from 45 to 70
degrees. - Essertially all of the sulfide-bearing norite lies within 250 feet of
the norite-contact. This norite body is underlain by gabbro and amphibole schist,
and is belleved to be a later differentiate from the magme of the composite stock
rather than the underlying gabbro. ; '

In the western part of the norite btody ‘the d’ai:osi‘ts appear to form a blanket,
100 fest to 200 feet thick, above the base of the norite body with as much as U0
feet of barren norite between the mineralized norite and the underlying gabbro.

Origin of the deposits

The available evidence indicates that these deposits were forméd by late~
magmatic separation of immiseible sulfide droplets from a cooling norite magma.
The sulfide droplets were concentrated by gravity in the lower parts of the norite.

Such an origin is similar to that inferred for déposita at the base of noritic
and gabbroic bodies elsewhére, v TR .

Separation of the sulfide droplets from the norite magme is believed to have
taken place so late in the consolidation period of the norite that most of the
silicate minerals had crystallized, The sulfide droplets apparently separated
from the residusl magms and influenced by gravity, migrated downward through the
interstices between the crystels of the largely consolidated norite until the
droplets of sulfide beceme trapped in the lower parts of the body, The sulfide -
minerals did not entirely crystallize until after the norite had consolidated .
sufficiently to permit a little fracturing to take place., These late fractures,
in both the norite and adjacent rocks, are commonly filled with sulfide minerals,

The sulfide content of the gulfide-bearing portions of the norite ranges
widely and abruptly, The differences in grade may perhaps be due to differences
from place to place in the permeability of the norite, which is a function of
grain size, degree of consolidation, and other factor$ at the time when the sul~
fide droplets were settling out from the ov-rlying norite. The sulfides would
accumlate in that norite, which, during the period of sulfide-separation and
settling had a permeability great enough to permit the sulfide drops to enter the
lower layers of the partly crystallized norite, but not great enough to permit
most of them to pass through into. the norite below, '

Descriptions of sulfide-bearing bodies

Tunnel and Tripod bodies: The East and West Tripod bodies are believed to
be outcropping parts of one limb, and the Tunnel body of the other limb, of a
single tro shaped deposit of mineralized norite, which plunges northeasterly
(see fig. 4). Not enouzh dismond drilling has been done to prove conclusivély
that the two limbs join at depth or that the trough is complete, with no barren
gaps between the bodies. ’ M e G ey W ol DS o
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. The outerop and drill holes U and U-A, indicate that the West Tripod body
dips’ southeasterly at about 65 degrees. Drill holes in the Tunnel body show that
it dips northeasterly at about' 45 degrees, - Drill holes which were directed to
intersect the inferred synclinal etructure near the bottom of the trough indicate
that the bottom of the trough plunges northeasterly at about' 35.degrees. i |

* . Barren dikes and hornfels ‘inclusions’ 1ocally constitute &.large proportion
of these bodies. Drill hole Ya, in the West Tripod body, (see figs, 3 and 6),
passed through a dike swarm which amounted to 60 percent of ‘the meterial encounw e
tered within the sulfide zone. Hornfels inclusions generally constitute less than
10 percent of a drill core from the mineralized zone. However 150 feet of drill
hole 2 in the Tunnel body, (see figs. 3 and 5) was in hornfels end only a fraction
jbf the nickeliferous . material expected was penetrated by this hole,

e Muskeg and Side Hill bodies In the eastern portion of the norite body,
whére exposures are relatively scarce and where only three holes have been drilled,
“the continuity of.a sulfide~bearing zone above the base of the norite, here under-
-lain by hornfels. {s inferred largely from magnetic data. ;

The results of the magnetometer traverses are plotted graphically onmthe
‘¢ross sections along the traverse lines as shown on fxgure Te The corrected mag-
netic values are llsted in the following table,

Teble I ~ Vertical intensity anomalies in gammas
i (regional intensity approximate)
Station Traverse

No, — . : _
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The readings show that rocks which contain pyrrhotite affect the local ver—
tical magnetic intensity more than do rocks that are pyrrhotite free.

Traverses 2 to 7 inclusive strongly indicate that the sulfide-bearing zone
is a continuous body in the area between these traverses, for in each of the :
traverses a significant increase in vertical "intensjity was recorded along a trend
compatible with available geologic information on the probable structure and =~ -
position of the sulfide zone and the norite mass. .. p { i

The magnetic profile along traverse 1 shows only minor fluctuations and
those not in alignment with the trend shown by the other traverses. All but one
of the readings along traverse 1 are approximate regional values of vertical in-
tensity, The sulfide-bearing zone apparently is not present beneath this traverse.
The traverse indicates that the sulfide zone of the Muskeg bodies is not continu-
ous with the Fast Tripod body. The trend established by traverses 2, 3 and %
suggests that the zone of the Muskeg bodies passes north of traverse 1. It can-
not extend much farther west, however, as it is not present in the well exposed
area north of the area shown in figure 7, An offset, therefore, is indicated be-
tween the zone of the Mugkeg bodies and that of the East Tripod body, Whether
or not this offset is caused by faulting or is an original discontinuity is not
known., ;

Traverse 8 indicates that the Muskeg bodies are not connected with the Side
Hill body. The values along this traverse are all higher than the assumed regional
value of vertical intensity. The norite between the Tunnel and Side Hill bodies
containg appreciable pyrrhotite but too little to designate it a sulfide~bearing
body. The high vertical intensity values along traverse 8, although inconclusive,
suggest that the zone of the Muskeg bodies may widen and merge with the zone of
sparsely disseminated pyrrhotite just mentioned.

An inward, westerly dip of about 75 degrees for the North Muskeg body and
about 45 degrees for the South Muskeg body as exposed had already been indicated
?y one drill hole in each and by the inferred position of the contacts at the sur-

ace, £

The megnetic profiles, except 1 and 8, show not only the continuity and ex-
tension of the Muskeg deposit but also an abrupt change in vertical intensity
near the outer ends of the profiles away from the norite mass and a more gradual
change inward, Thus the profiles are consistent with a general imward dip of the
whole body unless the nopite itself has a higher magnetic susceptibility than
the surrounding rocks. o & ; . L

The magnetic traverses, the outcrops, and 2 drill holes.fix the position of
the outer (lower) contact of the body within fairly narrow limits. The inner
contact of the sulfide zone cannot be placed as closely because the. profiles show
a relatively gradual change in magnetic intensities over the inmer contact of
the zone. The width of outcrop of the sulfide body as inferred from the magnetic
profiles is sketched on figure 7,
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The thickness of the zone at the North Muskeg body from drill hole 7a and
from the mognetic data.is.calenlated to be about 80 feet. Similarly the zone at
the' South Muekeg body-is-calculated to be about 100 feét. The zone northwesterly
.from the North Muskeg body.is, from:the megnetic data, sbout as wide ascat the
North Muskeg body. A : Wt R

Assuming that the susceptibility of the barren norite and the surrounding
rocks are approximately similar, and knowing that the deposit dips inward, the
fact that the relatively abrupt change in magnetic intensity is on:the outward
end of magnetic profiles 2 to 7. indicates that the deposit is substantially’ great—~
er in vertical extent than its width on the surface. The two drill holes in the.
Muskeg bodies prove that the deposit, at those two places, extends down the:dip--
at least 180 feet. , WO

" The fact that the magnetic intensity changes so abruptly near the inferred
contact of the sulfide-bearing zone indicates that the cover of moraine and muskeg
over the deposit is not more than a few tens of feet thick, If the deposit were
buried by a much greater thickness of cover the megnetic effects of the deposit
would be dampened and the abrupt change in magnetic intensities as revealed by
the profiles would not be present, ' . _ »

il

Takanis bodies

The Takanis bodies have not been explored by diamond-drill holes or magneto-
meter prospecting, although their surface features have been described by Reed
and Dorr 6/. For the most psrt, these bodies are marginal to a norite mass, and
it is believed that exploration might reveal structural relationships analagous

- to those described at the Tunnel, Tripod, Side Hill and Nuskeg bodies.

G Other badies
At least six. other unprospecfed'bod.ies of sulfide~ bearing norite are present
on Yakobi Island, Four of these have been deseribed by Reed and Dorr 7/ and no

additionael information ebout these deposits is available,

' Sulfide-bearing norite was observed at two localities in the Western part
‘of Yakobi Island. These localities are markeéd A and B on the accompanying geologic
map (see fig, 2). At both of these places rock ‘exposures are puor, =nd the size

of the deposits could not be estimated. Ol o o

Ll

L]

Reserves 08

“4:  On the basis of surface sampling and mapping of outcrops, Reed and Dorr

. ebtimated for.the entire district 5,800,000 tons of sulfide-bearing material with
™ a-'nickel cmmtent.of 0,36 percent and a copper’ content of 0,27 pertent, ' The pre-
. diction was.made that further development ahd eéxploratign:would' probably increase

1

6/ Boed, J.C., and Dor, J.T.. 2., op. etk ppi 125 ent pl, 22, 19k2 . <

7/ Reed, J.C., and Dorr, J.V.N. 2d., op. cit,, pp, 125-126, 192,
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the estimated tonnsge in these bodies, but that there was no reason to believe.
that any additional tonnsge would havé a metallic content of a different order of
magnitude from the material they sempled. This prediction has been found correct.

Tripod and Tunnel bodies

Grade: Analyses for nickel and copper were made by the Buresu of Mines of

. the diamond-drill cores. The lengths to be analyzed were selected by the Geolog~

ical Survey but when these lengths exceeded 5 feet the Burean of Mines divided
the lengths into 5-foot segments. The analyses were furnished the Geological
Survey and, averaged by holes, provided the data for table 2, In table 2, the
data in columns 2 through 5 refer to the sulfide-bearing deposit as a whole,
whereas the data in colums 6 through 9 refers to the richer parts only. The
data from two holes in the Muskeg deposit, 7a and 13, are included in this table.
These holes are discussed in the section on reserves in the Muskeg deposit.,

For locations of the drill holes see figure 3. Column 2, the lengths of the
holes in the sulfide~bearing deposit, shows the distsnces between the place where
material with significant sulfide minerals was first encountered and the last place
where material with significant sulfide minerals was cut. ’

Low-grade material and small local concentrations of sulfide minerals border
the mineralized body, and the determination of its exact limits is therefore
largely arbitrary. Generally material with a nickel content of less than 0,15
percent has been considered to lie outside the deposit,

: In calculations of grade and determination of the length of each hole in the

sulfide-bearing deposit, barren norite, dikes, and hornfels inclusions, lying
within the deposit have been calculated as partsof the deposit, These barren
zones decrease the average grade and increase the total tonnage of material with-
in the deposit. Smaller tonnages of higher grade material would be available if
the barren zones within the deposit were eliminated,

Calculations of tenor of material for each drill hqle have been made (columns
8 and 9) on the arbitrary assumption that barren zones, here generally considered
" .as_zones containing less than 0.25 percent of nickel, within the deposit 10 feet

‘o' or more thick would be exeluded and that sulfide-bearing masses 10 feet or more

thick would be. included, in mining. The exclusion of barren material in layers
+more than 10 feet thick decreases the lengths of the drill holes in the deposit
\'" as shown by the comparison of the data in column 6 with the data in column 2,

. . The averagé nicke}.content of the deposits as calculated from the data cited
in the table is 0.37 percent and ig remarkably similar to the average as calcu-
lated by Reed and Dorr.gf from analyses made by. R, C. Wells;.F, S. Grimaldi, J. G.
Fairchild, J. M, Axelrod, M, Fleischer, and K, J. Murata of the Geological Survey
(0.36 percent). However, the copper content as indiceted by different groups of
analyses ranges widely and most of these differencee appear to be due to differ-
ences in analytical method of technigue, The nickel content of the deposits,

8/ Reed, J.C., and Dorr, J.V.N,, 2nd., op, cit,, p. 129.

10
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therefore, seems:much better established than the copper content. .The average
copper content of the deposits as calculated by Reed and Dorr is-0.27 percent
whereas, calculated from the Bureau,of Mines data, as given in the. teble, is
0.20 percent. Analyses by the Territorial Assay Office 9/ in Ketchikan of 90
feet of channel samples cut in the tunnel in the Tunnel Body 1ndlcate an average
of 0.63 percent of nickel, and 1,21 percent of copper. Samples cat in the same
tunnel and in-.essentially,'the same places, by Reed and Dorr show an average of
0,52 percent of nickel And 0,30 percent of coppér,: Analyses of core from a.drill
hole parallel to and only a few feet from the thnhel indig¢ate an ayerage n:ckel
content of 0,50 percent and a copper content of 0,21k percdnt. i i

The Geological Survey samples, cut by Reed and Dorr, except those taken
from the tunnel, were taken from the surface. The difference ‘between the ‘average
copper content:as determined from the Geological Survey analyses and as deter—
mined from the Bureau of Mines analyses possibly reflects a small amount of-
secondary enrichment 'of copper, although no secondary copper minerals were:seen.
That there has been apprecigble leaching of nickel appears doubtful because anal-
yses of fresh core material show almost the same nickel content as analyges of
material from surface cuts., Furthermore, the area has beén so récently glaciated
that strlae are abundant and frash sulfldes are common on, natural exposures

Tonnage: The number of tons of mlneralmzed norite~present in each ;1mb of
the trough-shaped deposit has been estimated. The depdsit has been arbitrarily
limited on the east by a vertical plane connecting the most easterly exposures
of the Bast Tripod and the Tunnel bodies, (See figure 3). On the west/the de-
" posit is similarly limited by a plane connecting the most westerly expaspres of
- the West Tripod and the Tunnel bodies. '

. Drill holes 15, 16, and 17 (see figs. 5 and 6) show diminished nlckel con-
tent Aimmediately east of the eastern limiting plane. There is no drill data for
the part of the body lying west of the western plane, but a few exposures indi-
- cate that the body probably continues little, if any, west of the plane.

The tonnage of sulfide~bearing material which is known completely enough
to be called measurable is relatively so small that it iis not estimated here.
The sulfide~bearing material in the trough between the outerops of the Tunnel
body and the Tripod bodies, and limited by the arbltrary boﬁndlng planes is
classed as indicated material. - ‘

The outcrop length of each of the two limbs of the dep_osit was determined
by direct measurements from the map and it was assumed that each of these lengths
ig the average for the corresnonding limb, although this is only approximately
true, (see fig., 3). Each of the twa 1imbs of the deposit was projected beyond
the drill information'tdrthe inferred bottom of the trough where the limbs meet,
and the average distance down the dip determined from.the projections.

The average thickness of %he body, within the limiting planes, was deter-
mined geometrically from drill and some outcrop information. In the following
calculations, two average thickmesses for each limb were used - one including

9/ East, J. H., Jr., Interim Report, Bohemia Basin nickel deposit, Yakobi Island,
Alaska: U, S. Ib;m of the Interlor. Bureau of Mines, 1942,
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dikes, hornfels inclusiong, and barren norite (see table 2, col. 2),
including only the richer material (see table 2, col, 6).

39802

the other
In all tonnage cal-~

culations the specific gravity of the material is assumed to be 3.

The grade data from each hole have been weighted according to the approxi-
mate proportional part of the limb of the body the hole represents,

Table 3 ~ Tonnage and grade of material in the
Tunnel and Tripod bodies, Bohemia Basin,

Bérren and low-grade material included.

East and West Tripod bodies

(north limb of trough)

Average thickness
Outerop length
Average distance down dip

. Tons of material

Average grade

Tunnel body

(south limbd of trough)

Average thickness

Qutecrop length

Average distance down dip
Tons of material

Average grade

Barren and low-grade material excluded

Ebst and: Wést Tripod bodies

(north 1limb of trough)

'Arerage thickness

Outcrop length

Average distance down d1p
Tons of material ‘
Average grade

13

124 feet

700 "

510 "

1,400,000

0,38 percent of nickel
0.19 percent of copper

147 feet

570 "

760 "

5,900,000

0.37 percent of nickel
0.21 percent of copper

88 feet -
700 " -7
510 M
2,900,000 -
0. L percent of nickel

0,23 percent of copper
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| Mubmel BO8Y o e o feen ) el
(south limb of't;rOu'gh.): A

290 feet

Average thickness
* Cuterop length 570 M
Average distance down dip 760 "
Tons of material 3,600,000 - ° '
Average grade 0.57 percent of nickel

0.31 percent of copper

The total tonnage of sulfide~bearing norite in this trough-shaped deposit,
from the above data, is 10,300,000 tons of indicated material with an average
grade of approximately Q.37 percent of nickel and 0.20 percent of copper, or
6,500,000 tons of material with a grade of 0,51 percent of nickel and 0.27 per—
cent of copper,

The lengths of holes in the bodies as shown in columns 2 and 6 of table 2,
and the lengths within the limits of the deposit as shown in figures 5 and 6 do
not in every case agree. The sulfide content of the core alone determines the
lengths recorded in columns 2 and 6, of table 2 whereas geologic information is
gsag in determining the generalized limits of the deposit as recorded in figures

y 5, and 6,

Muskeg and Side Hill bodies

Grade: The Muskeg bodies have been tested by both diamond-drill holes and
chamnel samples 10/ in the Muskeg and Side Hill bodies, aggregating 399 feet,
indicate an average grade of 0.25 percent of nickel and 0,25 percent of copper,
Drill cores, holes 7a and 13 (see table 2) in the Muskeg deposits aggregate 298
feet and indicated an average grade of 0,293 percent of nickel and 0.15L4 percent
of copper. The analyses of nickel from the channel samples and from the drill
cores are comparable, but it is difficult to explain the wide differences in
the copper analyses., The highest grade material encountered in the entire drilling
program was in hole 13 in the South Muskeg body where a 6,5-foot length of core
contained 3,08 percent of nickel and 0.9 percent of copper.

The magnetic data used in this report do not, in themselves, yield informe-
tion on the nickel-copper content of the deposit., Observed anomalies, where the
deposit is not exposed, appear congistent with those where the deposit is ex-
posed and with the theoretical anomaly calculated on the basis of an average
pyrrhotite content for all of the' deposit of 2,2 percent and on simplified assump-
tions of its shape and extent baged on geology. o ' '

The ratio of the' sulfide mineralé} pentlandite, chalcopyrite, and pyrrhotite,
is remarkably constant., Therefore, the grade of material indicated solely by

magnetometer traverses is presumed to be comparsble to that indicated in the better

known parts of the deposit by analyses of drill cores and channel samples.

10/ Reed, J. C., and Dorr, J.V,N, 24,, op. cit.
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- Tonnage: . Information obtained from the magnetic observations and from the
few exposures of the'Muskeg deposit indicates a band of sulfide-bearing norite
continuous for about 1500 feet, from the western-most exposure of sulfide-bearing
material in the Side Hill body to a point half way between traverses one and two,
arbltrarily assumed to be the northwestern limit of the Muskeg deposit, The as-
sumptiqn is madé, in this estimate of length of the outcrop of the deposit, that
the high magnetic anomalies observed along traverse eight, between the Side Hill
body and the South Muskeg body indicates a local area of sparsely distributed
sulfide minerals connecting the two bodies, and not an actual discontimuity in
the deposit. Tonnage estimates have been reduced by 10 percent as an allowance
for this and presumably other low-grade or barren parts of the deposit. Data ob-
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
is available concerning the maximum dip length of the deposit. For purposes of
tonnage calculations a dip length of 750 feet, one-half the strike length of the
deposit, has been assumed,

There are thus approximately 8,100,000 tons of sulfide-bearing material in
the Muskeg deposit (includes the Muskeg and Side Hill bodies). .

Takanis bodies

Reed and Dorr 11/ have estimated 2,100,000 tons of sulfide-bearing materlal
in the Takanis bodies. These bodies haye not been drilled by the Bureau of Mines
or explored by any geophysical method and no revisions of these earlier estimates
are possible, By analogy with the deposits described, additionsl exploration
might well greatly increase this estimated tonnage.

Summary of reserves

In summary, the present estimate of the amount of sulfide~bearing material
available on Yakobi Island, principally in Bohemia Basin, is 10,300,000 tons of
indicated material in the Tunnel and Tripod bodies, 8,100,000 tons of inferred
material in the Muskeg and Side Hill bodies, and 2,100,000 tons of indicated mate-
rial in the Takanis bodiee @ total of 20,700,000 tons., The average grade is about
0.33 percent of nickel and 0.21 percent of copper. Approximately 35 percent of
the material included in these estimates of tonnage ig probably virtually barren,
and, if excluded by some process of selective mining, the grade would be increased
to about 0.45 percent of nickel and 0,28 percent of copper.

Certain features of these deposits should be emphasized as they would affect
any scheme of mining.

The deposits are large. Rough calculations indicate that the removal of ap-
proximately 1,000,000 tons of barren norite and overburden from the trough above
the western portion of the deposit would expose about 9 000 000 tons of the
10,300,000 tons§ of indicated'sulfide-bearing, matérial. .

11/ Reed, J. C,, and Dorr, J.V.N,, 2nd., op., cit., p. 129.

15



39802

. A few small, high—gx'aﬂ.e bodiea of ma.teria.l were encountered in the’ drill-lng
' with a nickel content up to as much ag 3,08 percent, However, these high-grade
“_bod.xes hsve no known: regularity and cannot be projected from one drill hole to the
 next,

.~ Other factors pertaining to the general economies of exploitation and opera-
.. tion have been discussed by Reed and Dorr 12/,

RECOMMENDATIONS FOR FURTHER EXPLORATION

Enough exploratory work has been done to form a reasonably safe basis for
analysis of the various factors that require preliminary consideration as to
whether or not the deposits are worth development., If prospecting is to be con-
tinued in the Bohemia Bagin, the norite near its contact with the wnderlying rocks
is the most hopeful zone to test., A better idea of grade of material in the
covered areas may be obtained from pits or short drill holes through the moraine,
However, exploration in areas covered by moraine is difficult, The ground is
saturated so that pits rapidly fill with water, .The thickness of morainal cover
-ranges widely and predictions of thiclmesa ere difficult.

There is no reason to believe that any aﬂditional tonnage which might be

located would have a nickel or copper content significantly higher than that of
the material already indicated. '

April 1944

Bty
b 1 T
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12/ Reed, J. C, and Dorr, J, V. N,, 2ad,, op. cit., pp. 130-132.
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