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A report on the molybdenite deposit near Shakan, Kosciﬁsko Island, : utheast-
ern Alaska, has been prepared by the Geological Survey, United States Departmentof =
the Interior, according to a statement by the Director of the Survey, William E,

gust 1943.

The deposit is in a naprow brecciated fault zone, which is mineralized with
the sulfide minerals molybdenite, pyrite, pyrrhotite, chalcopyrite, and sphalerite.
The deposit is exposed in 14 prospect pits and a 570-foot adit driven along the '
fault, It contains about 4,500 tons of measured ore containing about 1,5 percent
of MoSy in addition to indicated reserves aggregating between 10,000 and 20,000
tons of ore estimated to contain 1.5 percent of MoSys -An additional few tens of
thousands of tons may be inferred. -

A limited number of mimeographed copies of the report, with maps, are avail-
able to these directly interested and may be obtained upon application to the
Director, Geological Survey, Washington 25, D, C,
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THE SHAKAN MOLYBIENITE DEPOSIT, KQSCIUSKO ISLAND, WM&
by | '
G. D. Robinson

Shaken is en abmdoned cennery village on the east shore of Shaken
Bey, near:the northern end of Kosciusko Islend, southeastern Alaska (sae $
 fig. 1). -1t is about 65 miles by water southwesterly from both Wrangéll

end Petersburg, the nearest ports. The molybdenite deposit (see fig. 2)
is three-fifths of a mile southerly from Shakan, at an altitude of 690
. feet. The deposit is near the head of the large valley south of Shakan :
gx;:d 3&; be reached with little d,tfﬂculty, although thera 13 no well-de~ : -
fined trail. o .

.. Northern Kosciusko Islend i's rugged, and. 'nelow 2,000 feet ig haavily
& tiniberad. with hemlock and spruce. Locally dense growths of devil's club’

' and alder impede travel, Talus, glacisl t111 and vegetation cloek most oi‘

tha surface. and;?ock outcrops are rare, The climate is mild and humid. -

During and ehortly after the first World War the Alaak:a Treadwell 6016.
M{ning Gomiany developed.the property, driving 570 feet.of tunnel and ex-
cavating surface cuts. A compressor was installed end a, tremwgy,: docks

" end’ camb were budlt; none of these improvements is now ussble, Nearly *

200 eiialyses: were; made of samples from the tunnel and the open cuts; 'oheae '
analyses form the basls of the grade estimates in this report, Davelop-
ment stopped with the drop in price of ‘molybdemum after the war, atnd- rio
. o7 was shipped.,
Ehe Alaska Junean Gold Mining Compeny:how owns the. property, Which
mcludaa 11 pa.tented lode claims and 1+ mill-site claims.

n% ‘the development Period, the d.epnsit was the suib,ject. of private
I‘BPOTta by R, G, Waylend and Livingston Wernecke of the. .&laska Treadwell CGold
+Miding Gompeny, end wes briaﬂy axaminecl and dﬂacribed by J. B, Merfie, Jr.}/

J By Jr., fode mining n the Junean end Ketchikan dis-
dﬁpl. vy Bt 7k o, 13-119 93,

L (08

tric:d:at
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and Theodore Chapin 2/ of the Geolbgical Survey, More recently, A. F, Budding-
ton 3/ presented the results bf a lahoratary study of specimens from the de-
posit, The Bureau of Mines L / examined the .deposit in 1942 and announced plans
to explore and develop it. The praposed. work ted not been started in March

Mr., P, R, Bradley of the Alaska Juneau Gold Mining Ccm;pan,v very kindly fur-
nished.the analytical data .used. . :".:72 R

_ This report summarizes field work done by the ueological Survey during the
period August 1 to September 3. 19 3. '

S S A, 0

GMRAL GEOLOGY
5 F i_v.’a v:; ey ,‘n (e i~ ia

A think aequence of meesive. white crystamm flimsm exposed. along the
eaa.t« shore of' Shakan Ray: north of Shakan-.and extending:: aastmrd into Iry Pass,
conformably underlies a thick seguennd: of -dark thin-hedded graywacke and argil-
lite," axposed along the shore aauth of: Shaksn and on Hamilton Island (see .
fig.: »2}. As recognized by Buddington and. Chepin Sity: these pocks are probably
on the-sast limb of a large, . cpmplexly-crumpled: wncl&np «'bmnding north—north—
westerly and are probably of Silurian age,

i The sediments are intruded by .a. large stock;bfshich only a small part is
in’ t.ha, mapped area. Biotite:quartz diorite-and suherdinate. hornblends quartz
diorite-are exposed along Try Pass (see. fig. 2)-And prebably occupy most of the
valley east .of the 'hills flanking the:prospect ares and extend upknown dis-
tances to the south and east, A belt of harnblende diorite borders the quartz
disrite on the west,. separating the quarts dioritm friom 4he graywacke-argillite
gsequence and: in part from the, limestone seguence.: The:pantact between the.gray-
wacke-argillite beds: and’ the hormblende diorite. is transitional, sugzesting
much interaction between the: sed;imemts and the intrugive’ fiuids, The relative
ages. 0f. the intrusives are. not knowm:.:»The sedimerts angd: therstock are cut by
many.-dikes, includs'kng Qacite grand.te aplibe granite pegmatite, andesite,
.basalt and dimbase’, The intrusives sre priobebly ortempordreous: with those on
the mainland comprising the Coast Range batholith of Upper Jurassic or Lower
Cretaceous ags.

o

BB O R v RS FE i L ades TA
wdite S L o E'.-f"; sty obol Lodaslag L
2 Chapin. Theodore, Mming developments in the Ketchikan district; U, 8.
_ G‘-eél tn‘vey By 692 By 89,’ 19&9« i B ﬁ““ i i
s .-r.' ~- SN T ts ol 7 pi ",' A5, Al ** o

e / Euddiﬁgtdn, «&. ‘Fw Moly’bdeniw deposits at ﬁhalﬁm, r&:emka: Econ. Geol..
vol. 5, PP« 197-200, 1930, -
~ir Ly fooBukelin of Minee:; Shakan molyib&enum d@osw +Warh Minérala Rep'c. 108

(restricted), 9 pagés, MarChoAPU3,: | % .o inf awat | ol 0

5/ Buddington, A. ¥, and Chapin, Theodere, Geology and mineral deposits
of southeastern Alaska; U, S. Geol, Survey Bull. 800, p. 308, 1929.
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MOLYEDENITE DEPOSIT

T

General description

The molybdenite deposit is in a narrow brecciated faalt zone, near the mid-
dle of the belt of hornblende diorite (see figs 2). lMolybdenite is sparsely
disseminated in the diorite in a few places far beyond the zone, but significant
mineralization appears to be confined to the fault zone and the immediately ad~
Jacent country rock.

The fault zone ranges in thickness from less than 1 foot to more than 10
feet, and has an average thickness of 4 feet (see figs, 3 and 4). The zone per-
81sts throughout the length of the tunnel and has been traced on the surface for
about 00 feet. In detail, the strike of the fault zone ranges widely and ab—
ruptly; the average strlke in the western part of the tunnel is about N. 85° W.,
in the eastern part about N. 70° E. The few surface exposures, strike similarly,
Dips average between 20° 8, and 25° S, in the western part of the tunnel and be-
tween 10° S, and 15° S. in the eastern part; short segments of the zone have
dips as great as 35° and as small as 5°. Dips on the surface range from 20° S,
to 35° S., although one guestionable dip of 15 S. i8 recorded., In most places
the zone is bounded by fractures filled with gouge, generally about 1 inch
thick but locally as much as 6 inches thick; in some places either or both of
the limiting fractures feather out into many irregular fractures, with little or
no gouge, and the limits of the zone are indefinite. Breccia blocks of horn-
blendé diorite, ranging from less than 1 inch to more than 30 inches in maximum
dimension, are the principal material filling the zone, ' The diorite fragments
are separated by bands, generally less than 1 foot thick, of igneous apd hydrother-
mal materials introduced at various times during repeated reopenings of the
fault zone, and by silicified gouge. Some irregularly shaped masses of intro=-
duced material are as much as 4 feet wide and more than 10 feet long, Included
in the introduced matrix are granite pegmatite; guartz-adilaria, quartz, and
calcite veins; diabase and aplite dikesj; zoollte encrustations; and iron, cop=-
per, zinc and molybdenum sulfides and th01r decomposition products. The fault
zone congstitutes a composite vein,

Ore minorals

Molybdenlte (MoS2) is the only mineral prescnt in economic quantities. It
occurs as disseminated fine grains, as erystals in cavities still partly open,
as coatings on crystals of other minerals and, more rarely, in veinlets. Other
sulfide minerals in the vein, in order of decreasing abundance, are pyrite,
pyrrhotite, chalcopyrite and sphalerite, These minerals geneyally occur. as
small irregular masses of nearly solid sulfide. In addition, pyrite is a very
-common vein constituent, and chalcopyrite, pyrrhotite and sphalerite are in a
few veins, Negligible &mounts of gold are reported in analyses.
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Weathering of the sulfide minerals has produced small amounts of molybdite
(Fep05 . 3Mo0y 75H0), limonite, hematite, chalcanthite (CuS0y . 5H20) and
perhaps other minersla.

The ore minerals with their decompoaitlan products aggregate about 5 per-
.cent of the vein filling.

Gangue

The principal gangue is the diorite breccia previously described, which
aggregates more than half of the total waste, The breccia fragments are in
many places marginally renlaced by aulfide minerals and by gangue minerals,

At some places, particularly in the eastern part of the tynnel, a hard,
dark, fine-grained, banded rock occupies part of the vein, The handing par-
. allels the vein boundaries: This matérial probably represents gouge developed

. .iduring breccilation previous 10 or accompanying mineralization and hardened by

addition of silioa,

.. About half of tha introduced gangue is pegmatite, conaisting'mainly pf
pink orthoclase but containing some quartz, biotite, muscovite and sphene. The
pegmatite ie coarae-grained, contains many vugs, and is much crushed,

- Vuggy)y intricataly fractured quartz-adularia veins and masses are common,
although- less abundant’ than pegmatite., In addition to clear glassy. quartz and
white euhedral adularia, the rock contains well-formed crystals of bright-green
epidote. The; prOportionslof quartz and adularia range widely,
it
. Veins and messes of pink calcite and of clear and cloudy quartz ara nu=
merous. Small diabase and aplite dikes appear gporadically in the vein. Some
fractures and cavities are lined with zeclite crystals, principally laumontite
(Ga0 , Alz04 5&102 . AHzo).

The vein materials are in generdl randomly distributed with reference to
the boundary walls, They are all present above the mépped hanging wall and be-
- low the mapped footwall, but are much more abundant between these surfaces.
Laterally, the relative proportions of the vein materials range widely on both
a large and small scale. The large-scale differencesin mineral proportions. are
showp on fig. 4. '

Country rock

The hornblende ‘diorite country'rock ranges widely in grain size and 4n the
relative proportions of light and dark minerals, According to lertie Q/ the
rock varies somewhat in character and composition but in general is:composed
of zonally grown plagioclase feldspar,..,with an average composition perhaps of
andesine; a small amount of orthoclase; considerable hornblende; and biotite,
augite, iron oxides and apatite." Inclusicna which appear to be partly-digest-
ed graywacke and argillite fragments are abundant.

6/ Mertic, J. B., Jr., op. cit,
A
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Structure

Small-scale faulting evidently occurred repeatedly during mineralization,
Only the limiting faults and a praminent cross-fault are mapped (see fig. 4).

The faults which limit the vein are well defined fracturee which probably
were developed before the mineralization. There has been some post-mineraliza-
tion movement along the boundary faults, as is indicated by the presence in the
gouge of fragments of sulfide minerals and introduced gangue minerals. The
amount and nature of the boundary-fault displacements is not definitely known.
The effective displacement is believed to be small, perhaps not exceeding a few
feet, as indicated by the small range in thickness of the vein, in comparison
with the large range in strike and dip. In the tunnel, the thicker parts of
the vein are in general the more steeply dipping parts, For this reason, it is
supposed that the effective displacement was of the normal type, the south
(hanging) wall baving moved down relative to the north (footgpmll.

. West of the tunnel portal the fanlt zone appears to be much thinner and
may disappear in places between the portal and the most westerly exposure in
the creek bed, where it is poorly developed and not more than 2 feet thick., Al-
though the zone thins to about 2 feet in cuts 10 to 13 (see fig. 3) near the
east end of the exposures, cut 14 shows a vein'thickness of nearly 6 feet, and
the zone probably continues somewhat farther. No great continuation of the zone
beyond the present limits can be safely predicted. .

A cross-fault offsets the vein in the adit, about 260 feet from the portal.
This fault is nearly vertical and strikes about N, 5° E, The west wall has an
apparent upward displacement of about 5 feet and a southward displacement of
about 15 feet, relative to the east wall.

Factors influencing molybdenite distribution

The analyses, as shown on figure 5, indicate that the molybdenite content
of the vein is relatively high in the open cuts and at the west end of the adit,
and negligible or relatively low in the premainder of the adit, In those por-
tions of higher molybdenite content the vein dips more steeply, and contains -
higher proportions of pegmatite and quartz-adularia than in the portions of low
molybdenite content, Lo

The well-mineralized part of the vein on the adit level dips 20° to 359,
The poor condition of the surface cuts precludes accurate dip determinations,
but the few dips taeken range from 20° to 35°, except in cut &, in which the dip
is about 15°., The barren and poorly mineralized parts of the vein in the adit
generally dip 50 to 159, although one 200 dip is recorded., If the effective
displacement of the vein walls was of the normal type, as previously suggested,
the vein fractures would have been relatively open in more steeply dipping por-
tlons and relatively ¢losed in less steeply dipping portions; the steeper, open
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parts would have been favorable places for mineral deposition, This may explain
the failure of ore exposed on the surface between cuts 6 and 14 to continue down
dip to 'the eastern parts of the adit level, Comparison of dip date with analy-
ses (see figs, 3 and 5) shows that the relation between steeper dip snd better
ore is not constant and may prove to be merely local, However, this relation
may be of value as a guide to ore and should be kept in mind during any future
development, ‘ '

It is believed that mineralization is more intense in the pegmatite and
quartz-adularis for structural reasons only, The kind of movement which prom
duced the openings localizing the gangue appears to have been repeated prior to
the introduction of molybdenite and thus to have produced eimilarly-placed open-
ings for the passage of molybdenite-bearing solutions, Moreover, the rocks in
question contain mmerous vugs and fractures in which molybdenite could readily
be deposited from passing solutions, ' .

The fault zone was doubtless the principal channel for the mineralizing
fluids, At the time of molybdenite introduction it was apparently not bounded
by much gouge, and some molybdenite was deposited beyond the bounding fractures.

Grades and dimensions of ore shoots

The detemination of the grades and dimensions of minable segments of the
vein presents a number of problems, Because the molybdenite content ranges
widely and abruptly, the limits of economic mineralization within the vein are
assay limits and cannot be located accurately, Although most molybdenite is
between the mapped hanging wall end footwall, minable concentrations also are
pkrlesenz locally a few feet beyond these walls near some of the richer parts of
the vein,

... Measurements and analyses used herein are from records of the Alaska Juneau
Gold Mining Company (see fig. ), with the exception of a single sample collec-
ted and analysed by the Bureau of Mines, All the Alaska Junean Gold Mining Com-
pany anelyses were made in the period 1917-1921, The date below illustrate the
wide range in results obtained by different analyets in that period 7/, Parte
of the same sample from each of; the:open cubs iere analysed by the developing
company and by two commerciel andlysts. Thé molybdenite contents of five of
these samples are listedi '

¥

Gat from which . .. .. . Pevcent of Wo53

semple was teken' Alaske’ Jupesu Abbot Hanke Smith & Fnmery
A TS - S T T
0 - 0,867 2,56 1:50
L D75 T 51,08 0,61
7 0,28. " ", 0,30 Q.50
2 0,68 2,61 0,61
Average! 0,70 1,53 0,92

7/ Bradley, P. R., letter of December 27, 1943,
6
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No information is available to the Geological Survey as to the analytical
methodg used and it cannot, be stated (which group of ‘results is the most nearly .
corrects “The results of the'Alaska Junesu Gold Mining Company are consistently
low in comparison with the others,

In'the discussioh of g:;aﬂe m:.ch follows, the cut—off used in calculatlons
has - been arbitrarily set a‘t 0,5 percent of Mosz. i .

'Ihere :Ls 1little agreement among thrae sets oﬁ analyses made@ aclit sam— _
ples taken by the Alaska Juneau Gold Mining Company. - .The samples taken in-
Group A of fig, 5 apparently represent an attempt to test the deposit between
the boundary, fractures of the vein, The samples are moil samples teken 5 i‘eet
apart from all portions of the tunnel contaimng any v:.sible molybdemte. '

Samples of Group B were apparently taken to check the grade of the richer
part of the vein, The samples are moil semples taken 10 feet apart across the
entire height of the gdit, which in most places is seversl feet greater than
the vein width, '“At most places "top" and "bottom" samples. were taken for Group
B, The di‘viszon appar‘ently was made for the purpose of discriminating between”

the MoSz content 'of s pegmatite dike which intemittently follows the hanging
wall in this part of the adit, and the content of the remainder of the vein,
Most of the Mtop" samples contain more molybdenite than the corresponding
"bottom" ‘samples, The difference is in part attributable to the fact that
"vottom" samples extend from a few inches to afewf eat below the footwell of”
the vein, gt 2 ,

During the dr:wmg of the f:,rst 220 feet of the adit. between three and, :
five "face samples" — Group C — were taken for each.10 fest of adity The' .
width of each sample is not recorded. and only a, nmar:ucal average ca.n be calv-
culated £6r’ this group, » i . g o

Al thovgh' Group B samples (Ttop" and "bottom™ combmed) are cons:.derably !
longer than uﬁ samples, the average molybdenite content reported for Group
B (1,85 percen,t) is much greater than that reportied for Group 4 (1,17 percent)

for nearly“the weme' footage. . The average molybdenite. dontent repprted for: .
Group C (283 perdent) 'is nearly 24" times that: rsported i‘or G‘poup 4 and more
than 1;%- timea tha“t; reported for. Group Ba. % & y

On}.y one compleﬁe set of. analyses of surfac:e @emples is s:vai’.i.a'bie ‘

To- choose amoﬁg the th,ree groups does not aaem advisa'ble. aid " to- cmnp‘ute
an average diréctly from them is not worthwhilé beceuse the groups are not en-
titled to equal consideration.  The metallurgicel ‘spmple- baton by the Buyfean of
-Mines provides the only recently taken check of ore grade. . The wample was' ~
"taken from the wall of “the, adit between 16k and 167 aﬁp&t mﬁ. fram hanging Wall
to footmll" g/ Fhe sampie contained 2,93 percant; bf No8p.

8/ Burean of Mines, op, Cit., De Y
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It is appareﬁt that a preciae Statement of ore grade cannot now be made,
In the writer's opinion Group C analyses are.too high, and the true grade of

the ore in the adit 18 approachsd by Groups A and B,

Regardless of the true ore grade it is evident from inspection of Group A

‘analyses that a segment of. the vein near the western end of the adit has a rela-

tively high molybdenitd'content, that another short segment at the eastern end
has a relatively low molybdenite coptent and. the remainder of the vein on the

;adit level is easentially barren, Fnr purposes.of estimating reserves the ore
1s assumed to begin 50 feet from the portal and ‘4o, continue 170 feet along the

“adit, or 155 feet measiured on, the average veinestrike,. The average thickness
.. of the vein in this aegment is 4,5 feet, ag measured by the writér, However,
. bome of the ore extends bejond the vein walls and it is estimated that the av-

erage ore width is not lesa than 5 5. feet and that the grada is ‘about 1.5 per-
cent of Mosz. - r RN n

A weighted average of Group e analygea~£rom the. laat 40 feet of the adit

--indicatea an average of 0 58 percent of, Mas aver. an averdge sampled thickness

"-r'of 45 feety! Both the individual analyaaa-and inspection ‘of the vein indicate

: that molybdenite dia;ributian ig panticular:gy spot.ty :ln 'bhia portion.

Twentyhone irregularly Spa¢ed samples taken fram aurface exposurea in tha

'ﬁ;szo-foot interval’ hetween ‘tHe ‘portal and cut 14 eontained s wedighted average of

. 0:.99.percent of MoS; oVér ‘an average sampled thickness of 4.0 fget. A number

- of the samples do not represent the full thickness of the vein and apparently

' mone taat the country Fock immadiately adjacenh‘tq tha~vain._f. g

}.
o

Ralating ‘the! data ‘ffom ‘the ‘adit. to thqsa from thg suxfacs is: difficult,

‘ :-Iunless 1t 18 assumed Yhat change in'dip was the primgipal antnalling inflyence

H shaoh«

on ore distribution. On this basis, the exposures of ore on the surface and at
the western end of tha adit appear as, parta of a, aingle irragnlarly bounded ore

,5 W et '.""‘"-- ‘e e e . [

e e

ﬂhe arientatidn of tha shoot cannot be daterm&ped satiafactorily. Its

';Qlong ‘axis provably trenda ‘between N, 20° E.. and N. 60° E, Its. plunge is be-
> tween 15° 8y and 309 'S, Its plunge-length, from cut 14 to the adit ‘s between

450 feet and 500 feet; the shoot probably continues at least a few tens of feet

beyond cut 14 and below the adit, The strike~length of the shoot. in the vicine
ity: 6f the adit Yg about 155 feet; the shoot doubtless pinches and ‘svells and

ite strike-length away from the adit is pot known, . The average thickness of the

2 ?ahoot ia ass%med to be 5 faet and the average grade 1.5 percent of Hasz.

“The 1oﬂ-gradp m01$bdﬁn4te—bagring zome ‘&t the ‘eastern end of the: adit may

'u:be o ‘the periphery of argther ‘ore=shaot, of indeterminate sige and grade.’ How-

ever, 1t 1s equally likely ‘that it is part of an avea of gtight molybdenite con-
centration in &' lowhdipping ‘and “therefore relatively unfavvrable portion of the
V'Qil'l. = L)
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Reserves

The estimation of reserves in the Shakan molybdenite deposit is difficult,
principally because information on the orientation, dimensions and molybdenite
content of the ore shoot or shoots is inadequate., However, it is reasonably
certain that the vein between the ore zone in the western part of the adit and
at least part of the surface exposures constitutes a body of ore classifiable
as measured,

The vein segment bounded by the ore zone in the adit and approxﬁnately by
cuts 1 to 5 comprises the principal volume of measured ore, as estimated in this
report, This segment, outlined as block A, fig. 5, has an area, in the plane of
the vein, of about 11,000 aquare feet and a volume of about 55,000 cubic feet,
Assuming a factor of 12 cubic feet to a ton, the mass contains about ‘4,500 short
tons, Ore definitely extends beyond cut 5 and below the adit, and a certain
volume of this ore is classifiable as measured, depending on the zone of influ-
ence attributed to each sample. However, all of this additional ore is herein
regarded as of the indicated classs

If the shoot is assumed to extend below the adit for at least half its
strike length, and also to extend at least a few tens of feet downward from the
cuts in a direction normal to ‘the line of outcrop, it appears that a tonnage
two or three times greater than that of the measured ore is indicated,

On this basis, the total measured and indicated reserves aggregate between
10,000 and 20,000 tons, containing about 1.5 percent of Mo§,. About 500 tons
of ore were removed in driving the tunnel and are row én the dump, partially
mixed with about 2,000 tons of waste.

An additional few tens of thousands of tons may be inferred. The loww
grade material near the face of the tunnel may represent an ore shoot, and
blind shoots may be distributed in other parts of the vein,

Aocording to the Bureau of Mines 9/ "Metallurgical tests indicate that a
high-grade concentrate ean be produced by flotation,"

Summary

The molybdenite deposits near Shakan, Kosciusko Island, southeastern
Maska, are in a narrow, low-dipping fault zone in hornblende diorite. Incon=
clusive evidence indicates that the distribution of molybdenite was probably con-
trolled principally by openings developed in the more steeply dipping parts of
the fault zone as a consequence of small-scale normal faulting. Surface and
underground vorkings expose one ore sheot which probably contains between 10,000
and 20,000 tons of measured and indicated ore containing about 1,5 percent MoSQ.
A few tens of thousands of tons of additional ore may be inferred in extensions
of the known ore shoot and in shoots not now exposed.

9/ Bureau of liines, op. cit., p. 9.



