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. é s
The United States. with its vast resburces of relatively 1owgrade zine
ores; has been the world's leading producer of ziné metal for many yeadrss
The expdnded ziné p;o&uctlon -during the period, 1939-Ul, inclusiwe; was in-
ducéd by favorable premium ‘prices arnd has depleted the known ore reserves -
in the United Statesi: The 1943~Lki rate of zinc'production can not long be
maintained in the United States, especially if premium prices are removed.
Domestic zinc reserves have been depleted to such an extent that it-is.
doubtful if our mines will again be able to completely and contlnually ful-
£ill the needs of this country.' : B Lo

The Bureau of Mines,’ antlclpatlng a postwar consumer demand for 550,000
t6 750,000 tons of slab zinc and an additional 100,000 tons-for use in phihts
and chemicals, sent two engineers to- Sedanka.lsland in July 19h5 tg investi—
gate the deposits near Biorka Harbor. SRR . i

The Bureau of Mines will welcome reprinting of this paper, provided the
following footnote acknowledgment is usedi. fReprinted from Bureau
of Mines Report of Investigations 3967." -~ '

Mining engineer, Bureau of lines, Juneau, Alagka,

Assistant mining engineer, Bureau of Mines, Juneaw, Alaska.

Associate mining engincer, Buresu of Mines, Juneau, Alaska.
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In its program of exploration of mineral deposits, the Bureau of Mines
has as its primary objeetive ihe more effective mtilization of éur mineral
resources to the end that they make the greatest possible contribution to
national sedWity sand ecenomy.. 1% is the policy:of. the Bureau to: publish
the facts develqped by each exploratory projegt. as soon as. practicable
after its conclusion. The Mining Branch, Lowell B. Moon, chief conducts
preliminary examipations,.performs:the actual exploratory work, and pre- ‘
pares the final report. The Metallurgical Branch, R. G. Knickerbocker,
chief, analyzes samples and.performe beneficiation tests. -Both these
branches are under the supervision of Dr. R. S. Dean, assistant director.

- The exploratory program of the Alaskan Division, Mining Branch, is
under the direction of R. S. Sanford, acting division chief, Juneau,
Alagka. Beneficiation tests.on.a.composite sample representative of the
Biorka ore were made at. the. Sals,lLake City.Experiment Station by the
Metallurgical Branch, S,. R.,Zimmerley, chief, and test engineer 7. F.
Mitchell of the Salt Lake.Division.: Samples were submitted to the Terri-
torial Assay Office; Kepchikan,.Alaska, and was analyzed by Nils Johannson,
The field examination was made by B. S. Lebber and J M Moss, and the
report was written by T, .4, .Rutledge..

Special acknowledgment.is. made of the assistancé rendered by F, H.
Lerchen and Harry Townsend, mining engineers. The Bureau of Mines is in-
debted for the use of revorts.and .maps.from - Lerchen' s examination in 1937
and Townsend's in 1940.

LOCATION AND ACCESSIBILITY

The Biorka zinc deposit is approximately 3 OOO feet southeast from
Biorka Harbor aleng Lode Creek on the north side of Sedanka Island. ' (See
fige 2.) Sedanka Island, 166% 14! :-west.longitude, 53° 48! north’ latitude,
is geographically a part of Unalaska Island and' lies west 'of "and near one’
of the most frequented routes from the Paciflc Ocean to the Bering Sea., .
(see fig. 1.) L - i S _ . »j:.f :

The depos1t is readlly accessible to ocean—going ships. as a dock uan
be prepared in Biorke Harbor at a nominal cost to accommodate the largest.
ships-now used for-freighting. . Ships of “the Alaska Steamship Co. nbw call
at Du;eh Harbor on their trips to northwestern Alagka 'and “the: Bering Sea,
The.freight rate of the.Alnska SteamshipTo. on gemersl. ‘cargo during 1945
from Seattle, Wash., to Dutch Harbor on Unalasks Island was $1.25 2 hundred
pounds or $0. 62—1/2 a cubic foot, whichever was greater. Passenger rates
were as follows: OClass &, $105 plus 16 percent surcharge plus 15 percent
tax; lower first class, $9O plus 16 percent surcharge plus 15 percent t@x.,
and steerage, $533'plus 16-percent . gtifcharge plus 15 percent tax. ys

Prior to World War 11, the Alaska Steamship Co. maintained a shuttle
service from Seward, Alaska, to Kodisk Island and Dutch Harbor. :This: service‘g
was abandoned during the war and has not yet been resumed (February 1946) ..

?t present there is no. commer¢1a1 air transportatlon to the Aleutian .
slands. ,
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“Un¥il exploration a.nd development. of -the Biorke zinc deposit warrents

j:the eenstruction of- a dock in Biorks Harbox, all: supplies and, equipment must

be ‘obtainéd through Dutch Harbor on Unalaska Island,. . Dutch Harbor is about

25 miled by water from the dock: :gite, and..small: fis.hmg boats may be chartered
in Dutch Har‘bor for this .serv-lce. but with d@fficulty durxng the .ﬁshing
seasons -’ - S L T

" pHYSIOAL rmmg_ﬁm ,icmm_m

Sedanks Island i¢ one of ‘the many islands forming. the Aleutlan Islands,
virtually a- continuation wof the Alasks Peninsula, -which separate the Pacific
Ocean' from-the Bering Sea.  The island:is bare of timber aml. exce*ot for a -
few stunted willows along the creeks;:is covered. only by. bragses and moss. o
Two mountaing rige to 2,200 and 1,500. feet; - respectively. T

Lying as it does between the warm waters of the Pacific Ocean and the
cold: waterg of the Bering Sea, the istand.has an abundance..of . rain and. fogey
weather. - Winters are: usually stm\my, but, the tempera.ture is mild. Summers
are cool. : S . . -

P

Records of the Unlted States Weather Bureau for Dutch I-Ie,r'bor for 16 S
years, 1905 to 1920 inclusive, show a mean annual precn.pltaticm of 63. 69
inches. :The  greatest amount recorded was in Qetober, June. and SJuly having
the leagt. - Most of the preci:oita‘tlon oecurred durflnb the. fall ‘and winter _
months. ST e .

The mean annual temperature recorded at Dutch Harbor over a 27-year
period, 1892 through 1921, was.39.8% ‘Fo.  -Only-in Januarv a.nd February was
the mean monthly tempera.ture below 320 I’. e T U

w e

LA.BOR AI\TD LIVI’\JG- CONDITIONS

"o - aecommodations or 1abor ate available near the zinc deposit. -Before
exploring or developing can be done,- some:form of housing must be provided.
The United States will be. the besat sourcs -for the: required 1abor, though a
few natives might be obtained from Dutch Harbor for unskilled work.. The
isolation and disagreeable weather of the island would ai‘fect the atntude :
of mining personnel toward remaining 1n the region at ordinary rates of paye.

HISTORY. RODUCE'ION AND OWNERSHIP

The. Biorka zinc de,posi‘t 1s- still‘ mdeveloped. The property. composed
of eight unpatented lode claims, is: held Jjointly by Fred H.- Johnstone, . .
Unalaska., Alask:a., and. W. G. Brom, 14.55 South 162(1 Street, Seat’ole 88 Wash.

i a

The aree - was examined. by I‘. Hn Lerchsm, Mi;ni.ng en.gineer; m 1937 .and
‘by l'Ie.rry ‘I‘o\msentl, uining engineer. in 19440 e

George Ga.tes oi the Federal Geologica,}. Survey axamn.ned. the mea briefly
in August 19#1}, but hig report has not as yet been releaseds ..

4




R.I. 3967
DESCRIPTION OF DEPOSIT

Zinc mineralization at the Biorka &aposit is confingd to the hanging--
wall section of & fault striking N. 83° E. agross Sedanka Island :ent &ipping
approximately 559 south (fig. 2)» Mineral deposition has been controlled -
structurally: by a series of nearly vertical fractures (809 to 90° %o Sﬁ&);f
in the diorite forming the hanging wall of the feult. The fractures heave -
an average strike of S. 60° E. and are more closely spaced and mineraliwzegd
as they approach the fault plant. (See figs. 3 and ¥.) The footwall is an
unmineralized fine-grained greenstone. -

Zinc suifide mineralization does not approach uniformity along the
exposed strike interval, nor is it consibtantly strongest close to the
fault. & few very .rich stringers persist well up into the section. It
is generally -true, however, that there is g progressive and rather umi- -
form reduction in zinc .sulfide content of the mineralized fracturesw as:
they recede from the fault plane. \

Mineralizaxion consists of . sPhalerite and pyrite with a smaxl aaount
of galena and .chalcopyrite in a gangue of quartz and the mixed carbonate -
mineral ankerite. The sphalerite is coarsely crystalliné, with a2 grain
size chiefly between 10~ and Ms—mesh. Pyrite also occurs scattered through-
out the gangue rock. RS [ @ -

Though there is a rather unlform reduction 1n zinc sulfide nontent Qf ;
the fractures progressively away from the fault, it is not.always turg. In
a mining operation it is probable that this 1imit'will have to be determined
at close 1ntervals by assav.

A mineralized gone 2&0 feet ‘along the fault wes strtpped and sampred.
The mineraliged fractures in this shoot have g miximum height, measured
normal to the fault plane, of over 60 feet, and average about 45 feet.
The shoot has a calculated easterly rake of 38 degrees.

Both the eastern and western limits of the area sampled are flanked
by smell, lightly mineralized outcrops, which are well above the projected
footvyall fault. It-1is reasonable to assume, that they represent the upper
extremities of K fractures that are more highly mineralized as they approach
the fault. On this basis, it is logical to extend the strlke 1ength of
the shoot by a minimum of 50 feet. : . :

The very llmited surface exploration, 1nc1uding that accomplished
during this examination, has bYeen cdnfined to a section 'dlong the fault
particularly favored by topography and proximity to Lode COreck. The
pregence of the feult is indigated at the beach line, .about 3;000 feet
west of the sampled area and on the approximate projection:of the fault,
by a.series of fractures similar to those observed al the sheoty - The -
fractures outcrop in a very small exposure at the base of the cliff and
are mineralized by pyrite only. If, this tentative correlation ‘§8 co¥rect,
the favorable vertical section of the fracture zone would lie, seme 50 feect
below this exposure., The strike interval between the beach and Fall Creek,

_ nearly 3,000 feet, is uninterruptedly covered: by timdra. -The foult has .
been exposed at Fall Creek, about 250 feet west of the sampled avea, énd -

1206 -
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at several points within this 250-foot interwal, but the mineralization is
light and confined to pyrite. Fractures characteristic of the ore "shoot, .,
were not observed.

Bast of the proved area the  topography suggests thaf ;sthe fault con-
. tinues to the east shore of Sedanka Island, some 2 miles distant., For
. about, 1 mile immediately east of the mineralized ar¢a, the bedrock is
apparently heavily overburdened, and only occasionally outcrops occur far-
ther =long the projected trend of the fault. The fault was not observed
in this direction, and mineraligation either in place or as float was not
found.

 EXPLOBATION BY THE BUREAU OF HINES

- The Biorka zinc deposit was examined by the Bureau from June 19 through
July 10, 1945. The program consisted of stripping the overburden along the
fault for an average width of 4O feet over a strike length of 250 feet and
sampling. Trenches excavated during- previous examinations had caved, and
the entlre area was cnvered» - . .

. A unique method of trenching and stripping the overburden wasg made
possible by the steep topography adjacent to. Lode Creek. Two gasoline-
driven fire pumps with 3-inch discharge and several hundreéd -feét -of fire
hose werc borrowed from the Army, Nitrostarch was purchased from the Army
and used in blasting. and removing - the: “covering of mosa, other vegetation,
and soil also, In stripping the. overburdon, the denseo mat of vegetation
and top soil was first romoved by blasting and by hand. . Then the pumps
werc sot up beside the crock at a-point’ where the hose could be laid on
gradc to the area to..be stripped.. . This was posaible boecsuse of the steep
gradient of the creek, and the static hoad*was redueed: to- virtually zero
Thus, the small pomp delivefed a largoe volume of water amd incroascd tho
capacity of the pluicing operation, All overburden was:removed, and the
bedrock wasg washed clean before sampling,, . eermren .

......

minimum of hand” work. L ~ R

v DR

The e: tensioﬁ of the aréa stripped by this method'proved the existance
of zinc ore in an’'area not prev1ously prospected. Tweaty=nine channel
samples were cut bver an aggregate length of 2u6,2 feet“‘

The samples were crushed ‘and spllt, and representative portions were
submitted to the Territorial'Assay Office, Ketchikat}‘Alaska, for analysis.
The sample rejecty were combined to form a’ 350~pound sample, which was
shipped to the Metallurglcal Branch, Burean of Mlnes, Salt Leke City, Utah,
for beneficiatlon. ,

. \; ..... » .

o swmm AND AMLYSES SERREEE
The structurhl- control bf the mlneralizatlon was dvtermined to be the
closely spaced fractures-in’ the diorite hanging wall of the fault. Length
of the fractures as well as the strength of mineralization varied. De-
pogition of sphalerite, chalcopyrite, and galena has been heaviest close

1206 -5
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to the fault plans énd gradually fades out in a direction normal to the
fault plane. As there was not enough time %0 carry éample channels both
paralle]l and normal to the fault, a line of sampling was carried -approxi-

mately parallel’to-and within g few feet of the fault plane.. . (See .fig. 3. )p#

By inspectibn,’ it’ waa,estimated that ‘the. average - -grade 15 feet from the"
fault. will ‘be 20 parcent 1ower than that of the. section Just above - the
fault plane.n R S . N

.’.) - oy

Analyses of’ samples are given in the following tabies. Location of
samples is shown on figure 3. The average analysis of " the 29:-samples taken
over a length of 240.U feet is 6.8 percent zinc, However, if the first 7
samples on the west aré elimimated, the average of the other 22 samples is
8.0 percent zinc over a 1ength of '189.8 feéte. ~ .. -

El;mlnatzng the 7 samples on the~west and the. last 3 on the east, the
19 remaining consecutive samples évar ‘s length Qf . 158.8 feet average 9.1
percent’ zinc, O.2Y4 .percent 1ead O MS percent copper, 0. Ou ounce gold,_
and 1.4 ounce silver a ton. ‘ ‘

e

The zinc: analyses and w1dths of samples are' shown in table 1:

TABEE 1..- Analvses of Bureau of iinds®
L : Qby Nils Johanss ).

v Sample width, True width Percent
Samples ‘i feet feeb Z;nc _
68 "Q.Qﬂ; 702 o 7-0 20)4'
69 oo.-oco: i 73"9 G ’ ) 7 ? g 6'9
70 vavocoo' )-}%.8 e )4.7 Tr. B
71 ‘-c.-o- Lo 9;}1_».:' . ; 8.9 - 1 26
. , "?L‘, ...-'.' e 5@6 ] ) 5'5 [P Tr.
85 sevenoe 1203, . " '13_.-.;.2 2.1
52.»6 L 506 L 2e2
86 ceseven | 8 95__Hﬁ,‘ 8.7 13.9
87 iivo Cese s _ R 9")4 . 11.2 ’
88 wvireee 9. h SRR Y- SEUR M- I
89 ereaeee 8.4 g.2 .| 1l.6
Y1 T L - 740 143
B3 eesesde [ B9, R0 T SR B T
B2 weeenie | o 6L2 ¢ “ 60 .| 6T
0 eessens 9.0 © 940y s ad TW9 T
9L eneiees | f1ke2, 11.2 1.0
% SO I L T8 e W9
M weueens |- 843 T BUE B0
95 . Do b2 L T 602 o | 3.8
96 [ RN XN 395 - “::"'6"‘0:5-;.' : 12:"‘7 :.4
92 vewsersa 95_ . 3-5 1210 '-,. ’
SR ML =S
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TABLE 1. =~
o - by Mle Johaasnon aX
b )
o - Sample width,’ True width.‘ Percent _
Samples . feet . -feet -wf»A.zng~~w“
80 *eecens ) 10 6 i 1003 1 15-
. 79 tasssey | lO 0 ‘ 9 7 15.6 - ’ . r *
s ,‘78 q;v;-'oooo“'l 8“.0 : 7.8"' > ’119’"‘5 ' ‘
) 712 cevvuve 11:“’ . 11.1 702
B T3 ereieey 12,8 12,5 | 6.2 ' -
. . ‘ ':i...~75 “"',.." oo ‘ll, ) ‘v., - 10. 9 " . | PN _3.‘_5 . .
DTl evemeen ] YL S RS S
81 Qc'o'q§cq 1 5. -1 E:l .. ]_.__Q_G S . 3‘."0 e
v e 85( ' 1 J% ‘ 7-7
dverage .. |  2lg, 2 { ého;h ’ 6.8

The results of comnosite sample analyses for, lead and copper are shovu
in-table 8§ S : . :

TABLE 2. oy Anglyses o;rBureau of W1nes samnles
- (by Wils Johansson

‘o Tme W'ld.th. ' jmant
feet. Zinc Lead ; Co
. B9 b7 | %8 . Tr.| 0.0% . ..
s 70 and. ?1 q-o.qoqoooq. 5 13.6 : .8, Tr. ’ Tr»o',‘ '\;"f. TR
T4 and 76 sessaveeseqs | o 10,1 2] .2 | Dre.. ..
85 -nqn-ntu\\---u-o¢-- 1Y . 2‘)4- ,H,gr.f L,_r'- S
.90 .22 WONT O i

86 and. g? -.oqql-o-uo- | 18'1 ‘ 12.5 Oe 10 O 1u . T
88" i.ﬂ.‘n‘.....‘o.'.l" L 9.2- ' ' 2-9 Tr. Tr.._
89 md. 81" .olovo.--u-.‘. : ‘.15¢'2 o 12.8 o)‘&O ' 028

B3 and 82 ceacvenenda | 0 12,7 110,91 Tr.| M
90 OOI....IQ‘!(-'OUQQUO o 90'0 7.9 Tr. Tr,
91 '...coounqoooco-QOp o 1l.2 I 1.0 Tre | Tr. -
93 o--tnvncﬁub.o-o-¢o-.“." ' 7«'5“': ':{)4.9' Tro ! 018 ‘ : -
9k, 95 and96 dieivedwl 2140 763 10t 05 0 L
93 ov--c-oq-¢bbo---oo'A N 3’3 JO.O ‘;flr- i -’9 T ' (
B0 weseiiiiesvesivieas |0 10030 15,1103 | 2, 33
79 and 78 seevsiosnaes 17.5 13.8 1.5 | 1.60

. 72 and 73 .IQ.'.""‘O o 23.6 6.7 . Tr.-,‘ = 323 )

. 15 vewepeeasieqeccdins ™ 10,9 | 354 S PR Y S

77 andBL Lueiibeenibe L 20%' 2,01 T, | ;00

. o SIS % 4 o W

2
24

o
O
m

Aver 'é". L e vid e, ”Lll 2h0;h“ 0.33. o
, NOTE.Qr Percent gzinc was calcuiated for the composita '
o samples; .

'
* oy b .
. o L . B ; . S e
e ,4.‘ A R S

Aaalyses fof QOId, silver, and ca&mium of three composite samnles are
shown in table 3. Zinc. lead, and coprer analyses were calculated. .

1206 T, 7 -
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g6, 87, 89, 8U4, 82, 19 é:ad. 78 e

68, 69, 88, £3, 90, 93; 92, 80, | N S
72, 73, and 75 sesecvessessnnenne 002 1-00 702 0’07 . "uj‘* Nil

96, 77, and 8L seeseesvetsesenee| Tro| " Bf. | ‘2.8 .05 .03 | Tre

AVTERO orevevarenrsansacazenl .oal‘ﬁf;ggz 6.8 | 219: .33 | Tre

COMPARI SON OF SAA'PLING AND ANALYSES

The single shoot of mineralization on. Sedanka Island explored by the
Bureau during a preliminary examination in July 1945 was partly exposed -
and sampled by F. H, Lerchen in June and July, 1937. -The deposit was also
examined in 19Y0 by Harry Townsend. -Comparison of the resu.lts of the
three programs of sempling and analyses follows. -

The assay map from Le rchen's ‘report on’ ‘the depos‘it shows samples taken
from three -areps. Two of these, B and C, cbrrespond Troughly to the east and
west limits of the .2U0-foot zone sampled by the Bureain. -lerchew's map shows
117 feet of "moss~covered greenstone® separa.ti.ng areas B and C, whereas
stripping end sampling by the Burgau proved a continuous” fitiepalized zone.
The ten samples taken by Lerchen -from zone ¢ have a weigh'oed ave¥age’ of -

' 9.85 percent .zinc, 0.2.percent lead, 0.37. percent c;op-oer. 0:018  ounce a
ton gold, and 0. 56 ounce a ton silver. Semp’les from- zona%B avéraged 8,50
percent zinc, 0.84 percent lead, 1.05 percent copper, D01 " Gunte & ton
gold, and 0.77 ounce a ton silver. It is possible that Inerchan did 'fot
uncover the main fault where it is offset by a cross fault: -md” thas failed
to expose the ‘mineralized zone int,,ervening batween argaa,s-unand G

Lerchen cut three samples fro;n area A, khich is 200 feet east of ‘area
B. The analysis of sample A~3 is 9.7 percent, zinc, }hl percent lead, D.1l
percent copper, O. 27 ounce a ton gold and 0.5 ounce a ton silver for a
width of O. 5 feet.‘ Samples A-l s.nd A—-E were. low-grad,e material. '

......

examine this area.
Harry Townsenu's sa@les were taken from approximétely the some two
areas as Lerchen's areas B and C. The Townsend assay map indicates a gap
in sampling both areas; these were assumed to be barrens The west aret.,
corresponding to area C, averaged 6.1 percent: ‘zinc, 0401 ounce & ton gold,
and 0.27 ounce a ton silver, representing an area l&S feet 1ong by 10 feet
wide. The east ore shoot, corresponding to area B, averaged 6.7 -percent
zinc, 0.13 ounce & ton gold, and 0.60 ounce a ton gilver representing an
area B0 feet long by 10 feet widey - However, 3t the miaaing aamples were
assumed to be of average grade for each zone, the west area would average

1206 e B -
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6.6 percent z:.;}c, Q,Ol ounce a ton go}ig, and O.}Q unce a ton. silver, and
the east area” ﬁmﬂ:d' "BVETBES 8.0&""?56?06!1‘1: “3; “‘Bunce & ton gold, and
-0«72 ounce a ton silver. -

L o v:".
AW gzoada cre daght

~ TABLE -«#:');_:‘-‘- Analyses ofsag_g;g_s_yurbyl?,HLerchéﬂ

n-%’c‘area*brrm%%tworawshobt;
S Tidth, ~ Percent . Uzfton
Sample ~feetii Zn L Pb Cu @ Au "E Ag

O-lonevsbavoon | 117a75| 5660 10,101 0,331 0,02 " +0.50 -
o 11,20 10460 ;' 420 | U3 | .
“Cobrerys's s §5wes “'-16;50~~15?5o€éw;g@~ﬁ 486 [TL02 i ¢95“,*,
-«.;..::av::.*w~&e;ho—-r9;oo~~~f30~““~5x~'*}'2“”» SG

C"? ‘wesOeBBDOMO S, 7000 ],*-20 l.20, Trp ; n015 '1
0-6 .‘i;.'.'.‘ooth'.' 706 ) 070 ‘10Tr' v
o - . - .. «.W“:’."ﬂP 56, 1.5,...50“.“..;_30..-..25” Yo% N - ) ST ]
- 6-3:‘;.;.t,.... "9.00 | 12,70 |"510 | .31 Lb25 [T
C-2- esevqereces 60 | 8,70 17410 .33-[°
C”ll QO'U'&.VC. 1 OOe l6o10 i b}O‘ .55 )
Average saseces 11? 95 . 985 .20 .37 -
NGTE : 'Area Brgeparated ‘rrom“a:fea: C- ’by"117 feet, vwhich:..t. -
was not sampled. -

v azgees 1S

"
RS TS

'0.030 | 0.80
- 4090 | .90
203070 p
o 0025 K 980j~_ [T

o s . RE .O 5 : 65 - .‘.'.:.‘_1‘ R
Average np'vyvo SI .0 lv ‘7s_.77 o
Com‘oined . E R .

average e.ses | 180,051 9.35 10436 ' 0. 63 .026 2. 6u
NOTE. - Area B sgparated from area A by 2@0 feet Whlch
was no e TR L

3—5 sa"FQe esev e
B~ LR R RN

3“3 m_n SRR R F N !

;' “A“ area‘- _,,f‘ l .:

- Ve

B 57607 {0 T80, 57 Efrre 0.200
| <50 | .10 g .02 10,01 | ,10
L 9 70 xu 10 1411 | .27 .50

A"l ."“l't.l’ v'"A":'-‘JSO
1

A“Z (AR KR BRNE NIEE)

* &
U'l\.ﬂm

A"’3 X XXELIEY K]

: )
B B
A ; i .
o .
r. . e ..
e .- 3 . N
. ! &,
. L 4 P
. F E
i ¢ her o~ gt '
o [
[} : g PR ! I .
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oo QABLE Be ~ Analyses of eggples cux by Har*y‘Townsend R
West ore shoot, 45 by 10 feet "* P T Tl e
S e e Lengbh of Jsample; | . .Zayci |7 Au, [t Ag.
Sample feet percent joz/ton | oz/ton
JB~9 o---o.bin-u" '.660. w Y 1202 0002 1.02
JB-s A AN AN ENE N NN . DL T }9.0 M“.? -“3.’)‘* SRR o ""‘T‘x._""‘ 1 ‘Nil
No: Bample eoocene | ; 330 _A"’ . -
JB"7 ae. 'v‘cocncco 6 5 ",' .—-2'-6 .5‘0"02’5“" “)‘Iil
'IB"G .‘..'0!.0‘.. ‘v -8.0., i : .0"“’%.'. “‘:920
1 S A LT Y« R L §707 -0k a6
Aver%e‘..--i...-.' ‘38 5“ g ’, ""rg 1""...'01’. ":EZZ
. '. East ore'shoot, 50 by 10 feet""""' -
JB=li'veicenonanea " ~* 9.0 < -"';,P"ll.?j"“'O‘.02 i ‘0;,60
Yo sample B R T+ FR Y S A
JB-3 ,.............'# TFe 7.0tet LRI gt a e | .9u
TBL menemmverneft . ir Bubin o BJTveorbeaol |50
JB-2. -v't-;-%-o- -.,...M.v s Ba000 ‘f_i.6" e s O i8L
Average veesesene| B Dol - T ; !d 6-7 ’ -13 e 560
Combined aversge 75.1  of w4 gl b o7 43

NOTE, ~ West ore shoot separated from Bast ore shoot by 120
fBet that was covered by slide tock.? 5

Bmmﬁommois

Sample’ rejects.from the B;orka zine depoSzt were: combined,” and the
composite sample was shipped %o-the- Metallurgncal Braneh*'Bureau of lines,
at the Salf lake City Eiperimént. Station,fnr-beneflciation."The chemical
compos1tion of a’ representative- sample of the dre is indicated by the
following ana1y31s. o oA

e . . - Ny -':: .:_.,;,,. 't W : '.’ ALY NN
Chemlcal analysls, percent e

-

Total Oxide :

Cu Pb I Cu Pb Zn TFe €0 Cd Insol Siop S ALp03 Med
0.31 O. 3 88102505 @.u12.7 300.05 L;60 E 5 8y: 257 EE 2.15
e
e "' .’ Au', . & I AR S R LAk s
Lo 005 0,55

The sulfide minerals in the ore are sphalerite and pyrite with a small
amount of galena and chalcopyrite., The sphalerite is coarsely crystalline,
its grain size lying chiefly between 10- and 4Y8-mesh. Chalcopyrite and
galena are present in grains 35 mesh and smaller. :

The gangue consists of quertz, and the mixed carbonate mineral is
ankerite. Quartz occurs as small seams 10- to 65-mesh in width scattered
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R.I. 3967

throughout the ankerite, and the sphalerite, chalcopyrite, and galena
appear to be associated with it. Pyrite oceurs both in the quartz and
scattered throughout the gangue rock. , 3
Examination of a zinc concentrate 1ndieétes that the sphalerlte is
probably mermatitic in part. Its color varies from colorless to light
yellow and red brown. A . .

Microscopic examination of the ore indicated that the sphalerite is
fairly coarsely crystallized and free of gangue chalcopyrite and pyrite at
about 65-mesh. The ore is readily concentrated by fldtation. Over 9u
percent of the zinc can be concentrated in a vroduct assaying 59.2 percent
zine, O.1 percent lead, 0.6 percent copper, 4.05 percent iron, 032 percent
cadmium, and 1.2 percent insoluble. It is questionable whether the small
lead and copper content of the ore should be floated as a separate product.
However, if such a concentrate is floated it w111 assav 11.U4 percent lead,
12.2 percent copper, and 12.4 percent zinc, and will comtaln 75 percent of
the lead, 53 percent of the copper, and 2 percent of the zinc in the ore.

. e

Coarse G;av1ty Treatment

A representative sample of the Biogrka ore. as received was’ s;zed on
a 20-mesh screen; the screen oversize was treated by Jlgging and, the under-
' size by table concentration. Results of this test indicate that recoveries
of 82 percent of the lead, 84 percent of the copper, and 89 percent of the
~zinc can be obtained in a combined concentrafe representing half; of the
original weight and assaying 15.56 percent zinc, 0.51 percent co@per, 0. 28
percent leoed, 12.5 percent iron, and 36 5 percent. insoluble. ﬁearly 40
percent of the original weight was rejected as a plus 20-me sh Jig tailing.
As the ore was relatively finely crushed as rececived, the results of this
test should warrant investigation of sink-end-float methods of treatment
at coarser sizes. .

Selective Flotation

The Biorka zinc ore is readily amenable to flotation, and recoverles
of 94 to 96 percent of the zinc were obtained in, ,plus-50 percent zinc con-
centrates. As the lead and conper content of uhe ore is very low, production
of a separate lead-copper concentrate might be of questionable value. The
combined lead-copper-zinc concentrate assays l:2!pércent:lgad, 1.7 percent
copper, 54.7 percent zinc, 5.69 percent iron, 1.87.pércept insoluble, and
0.30 percent cadmium, The product represents & redovery of 81 percent of
the lead, 78 percent of the copper, and 96.pércent:of the zinc. However,
if a lead-copper concentrate is removed first,: 9% percent of the zinc can
readily be recovered in a premium product assaying O.1 percent lead, 0,6
nercent copner, 59.2 percent zinc, 4.05 percent iron, 1,2 percent insoluble,
and 0.32 percent cadmium. The lead-copper product assayed 11. 4 percent
lead, 12.2 percent copper, 12.4 percent zinc, and contained .75 percent of
the lead, K3 percent of the copper, and 2 percent of the zinc. Although the
precious-metal content of the ore is low, it can be concentrated in the
"lead-copper product, and this concentrate would assay 0,05 to 0.08 ounce
gold and 20 to 36.2 ounce silver per ton. . .
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TABLE 6. - Gravity concentration

Asgsay | Weight, Percentj . .. _ }Assay. Dﬁ:cent'“‘”‘ ‘Dlstrlbutlon percent

Product : Mo grams | weight Pb Cu 7n . 'Fe |.Insol. Pb | Cu Zo
Jig concentrate ccveseeess| 56025 T42 16,5 | 0.4 jo0.62]21.2 | 11.% | 2.0 38.0 | 33,0 | 39.3
1 jig midd1lings eeeccesses | 56024 ysh 10.1 2 | .32] 8.6 ! 12.25| Uu6.6 11.6 | 10.4 | _9.8
2-jig mlddllngs ;......... 56023 377 8.4 25 JHO| 9.8 | 12.1 by 12,1 10.8 | 9.2
Jig tailings* .sieevees.ss| 56022 | 1778 39.6 | .07 .10| 2.0 |13.3 | 54.6 16.0 | 12.8 | 8.9
Table concentrate eesece..| 56021 525 11.7 .2 .65119.0 | 1k.6 27.4 13.5| 24.5 | 25.0
. Table middlings® eseeeewe. | 56020 124 2.8°| 05 .12 2.3 |.11. 95 54.6 | 0.81 1.1 | 0.7
Table sands® s.ceseecesese| 56019 1 303 - 6T 02| .08 1.8 | 11.2°7| 58.8 0.71 1.7 1.4
Table Sllmes esveveriesnva _56018 187 L )4-.2 '-3 .)‘!'2 12.1 12.1 . 38.6 i ].3 5.7 N 507
Calculated head eeeececeese - 4490 1000 | .17 31| &.9 | 12.7 45,7 |.100.0 100.0 |100.0
Combined concentrates ... ‘ 50,91 .28 | .51]15.56| 12.5 | 36.5 g2.51 .8u.4 | 89.0
Combined $2ilings* ¢.eo.eel 49,1 2061 10! 2.0 112.9 5502 17.5! 15.6 ! 11.0

NOTE. - Sample as received was minus 1/&—1nch and for gravity concentratlon the plus 20~mesh was J1gged and
, minus 20—mesh material was tabled. . : .
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Summary

Preliminary beneficiation studies on ore from the Biorkn zinec deposit,
Sedanka Island, Alaska, indicate that the ore is readily amensable to con-
centration by selective flotation.. .Zinc concentrates assaying 54 to 59
t percent zinc cen be obtained with 96 percent metal recovery. These con-
centrates contain 0.3 percent.cadmium, Low-grade topper-lead products can
be removed if the oversall sampling of the deposit indicates any appreci-
able quantity of these metals or associated precious metals..

Jig and table concentration of the minus 1/U-inch ore as received indi-
cated that the grade could be doubled with o loss of 10 to 15 percent of
the zinc. Further gravity tests employing sink—and-float methods should be
investigated on coarser sizes of ore.
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R.I. 3967 '
TABLE 7. - Selective flotation
Reagents, wounds per ton
Grind, 12 min. | Pb-Cu float| 7n float -
Cal - 2.0 | B-23 - 0.04| Ca0 -~ L,0
ZnSO - 40 CusS0y, ~ 2.0
NaCN - -6 - 32
Min, 194 - .08 B-23 - .Oh
Metallurgical data .
Assay, WVt. | Percent Assay, percent - | DistT. perdent
Product - No. | grams whe Pb Cu Zn Fe Insol. i Cd Pb ;. Cu Zn
Pb~Cu concentrate .. | H5842 9.0 1.5 [ 11.4 j 12.25 | 12.L] 21.2 | 8.2 [0.06-.| 4.8 | 52.8 2.1
Zn concentrate «.... | 55843} 86,0 14.3 o1 61 | 59.2{ L0511 1.2 1.39 ], 6.3 25.1 | 9%.0
Zn cleaner tailing . | 5584Y4| 14.8 2.4 .1 «99 b4 16.8 (41,6 - | 1.0). 6.8 1.2
Ro. t2iling eeeee.oo | 55845] 493,41 81.8 05 <0651 .3} 14.05 4541 1 -  1'17.9 " 15.3 | 2.7
Calculated head «e..- 603.2| 100.0 231 735 | 9.0{ 12.8 th5.5 | - ]100.0 -100.0 [100.0
Bulk concentrate ... 95.,0| 15.8 | 1.2 | 1.7 5. 5069 T 1.87 !0.30%! 81.1° ~77.9 | 96.1

NOTE: Approximate precious metal content of Pb-Cu concentrate = 0.05 ourice
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TABLE 8., - Selective flotation
Reagents, pounds per ton
Grind, 15 min, | Pb-Cu float | Zn float
Cal -~ 2.0 | B-23 - 0.0k [Ca0 - 3.0
Zng80y = 4.0 Cusoy, - 2.0
NaCN - <5 -6 - .24
Min, 194 - .08 B-23 - .08
Metallurgical data
Assay; Weight,| Percent, Agsay, percent Oz/ton Distribution, percent
Product no. | grams | weight | Pb Cu i Zn Fe iInsol. Au Ag | Pb | Cu 7n Au | Ag
Pb-Cu concentrate ..| 56026 15.5 0.64 126.7-15.10 {13.2 [18.9 2.4 .08 36.2! 67.0] 9.8] 0.9]10.2]40.2
cl- tailing ®eveicss 56027 11¢7 ou‘g 5-75 10”‘1 607 20-0 26'8 - - 10.8 2.1 -)'l' - ket
Zn concentrate ..... 56028 360.6| 14.87| .10{1.55 |56.8 | 4.8 .8 | - - 5.8| 69.8] 95.3' - -
Zn cleaner tailing .| 56029 76.2 3.14 | .05[1.28 | 3.1 [16.0 (4h.0 | - - b1 12.2] 1.1l = -
Ro. tailing «e......|56030{1,961.0| 80.87| .05 .025| .25 {14.2 54.6 | - - 15,87 6.1] 2.3} - -
Calculated head .... 2,425.01:100.00 | .261 .33 | €.85(12.9 5.8 |/.005 «557100.0100.0{100.0] - | -
Bulk concentrate ... 387.8; '15.9911.36|1.69 153.5 | 5.82 1.65[ - | - 83,61 81,71 96.6) ~* | —
Remarks: Grind Percent
+100“mesh seoww 1-3
+200"mesh 9oes s 1600
*Zoo-mesh esves 82-7
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