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ABSTRACT ' -

Prellminary geochemical proepecting by the Geological Survey was

" carr1ed out in 1952i1n mnskeg—covered ground at Caamano Point, Clevelan&
l‘EEnlnsula, Alask ’ in an effort to delimit areas of stibnite concentrat-

{aions. 1t was conducted to aid, if p0351ble, a prospecting project of

" the Defense Miperals Exploration. Samples were collected from soil and
decomoosed limeébone-and?schist bedrock at depths ranging from 18 inches
to &0 inches, by means of a pipe with an interior plunger.

Initial sampling was followed by detailed sampling of the areas
where the antlmony content, of the soils consistently averaged more than
300 ppm. These areas of major scil concentrations were prospected by sur-
face trenching and percussion drilling to depths of 20 feet which proved
the existence of stibnite ore. Next a shaft and dfifts made in the most
favorable'area proved disseminated stibnite ore to depths of 60 feet.

This geochemical work of soil sampling to indicate hidden ore bodies
in a typical Alaskan muskeg area 1s believed to be the first application
in Alaska of such techoiques in active ore exploration. The results show
the economic feasibillty of such exploration as a first step in extending

_,the known boundaries of mineralized arees, ‘and in directing initial ex=-

fploration toward the most favorable ‘areas of near-surface ore bodies.

Data arkip‘esented to help establish values of s011,content of anti-



INTRODUCTION

’Geochemlcal prospectlng by the Geolowical Survey was conducted

“in‘1952 at an antimony prospect at Caamano Point on the southwestern
‘tin of Cleveland Penlnsula, about 1l airline miles northeast of Ketchi—
kan, which is the nearest town (see Figure 1),

o The prospect has been known locally as the Val Klsmm antimony

nine, Development work at the prospect prior to 1952 consisted of two

shallew shafts at the site of the original discovery and of several
trenches and shallow rock cuts, none of which disclosed additional
stibnite ore, In 1950 the property wes acquired by the Tillicum Mining
Company of Ketchikan, a‘partnership with George B. Roberts of Ketchikan

as the managing director. In 1952, an exploration contract was negot=

lated betweeh the Tillicum Miningz Company and the Defense Minerals Ex-

ploration Administration for additional trenchins and subsurface ex-

ploration.

Althoush the prospect at Caamano Point had been mapped geologically

(Robinson, 19L3), the structural controls of ore deposition were im-

perfectly knowne. In addition, the thick vezetal cover obscured bedrock
relations, and made surface exploration slow, difficult and costly.

‘Morever, such surface prospecting at best was haphazard, because the

location of trenches was influenced more by the proximity of bedrock

and thin surficial deposits than by the geologic probability of find-

| » . f‘inv ore. With the develonment of a field method for the determination

;ofétrace amounts of antimony in soils and plants by the Geolozical

urvej, it'was decided to apply geochemlcal technlques at Caamano
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Lo] fa t,ual criterial regarding the geochemical

‘behavior of antimony 4in a typlcal Alaskan area of high ramfall and

thick vegetal cover. - , .
(2) To delimit, if possibe by geochemical methods, those

areas most likely to contain bedrock concentraticns of antimony, thus
facilitating the 1ocat10n of trenches in fawrable areas with a re-
sultant saving of Govermnent mnds provided to the company by the
Defense Minerals Exploration Administration program,

Accordingly, the writer in September 1952, visited the prospect
and collected 76 soil samples, Spaced as shown in Plate 1. The recults
of the preliminary gsampling were so encourazing that additional samples
were collected in March 1953, As a result, two areas with abnormally
hizh antimony concentration in the soil were outlined in detail. Sub=-
sequent trenching and drilling under the Defense Minerals Exploration
Administration contract proved the existence of antimony ore in both
areas. During the summer of 1953, the Tillicum ¥ining Company, at
the suthor's request, collected additional samples and another area
of high antimony concentration was found (Ore zone L on plate 1).

Surface drillinz of this body also showed that stibnite ore underlies

the soil.




Thls'paper is wrltten primarily to discuss the:results‘of,

eochemical exploration. The writer wisnes to acknowledge the courte-
 sies extended to hin by lr. Georce B4 Roberts, Manager, Tillicum Mm-‘-’i
J'ina Company, as well as the assistance of William Hibberd, Tillicum
Mining Company and R. C. Rowe, assayer for the Territorial Department
of Mines. All of the samples were analyzed in the laboratory of the

U, 5. Geological Survey, Denver, Colorado.

GENERAL GEQLOTY
The areal geology of the southern part of Cleveland Peninsula is
discussed by G. D. Robinson (19L3), and the geology shown on Plate 2 is
taken from Robinson's report, with minor additions by the writer.

The Caamanoc Point prospects occur in limestone inte:bedded with

limy slate and subordinate phyllite of Mesozoic age. The rocks, iso-

clinally folded and overturned to the west, in general strike north-

westerly and dip northeasterly, but local variations are common, partic-

uiérly‘in the limestone near the prospects. Locally, the limestone has
been intensely brecciated, silicified, dolmitized and re-cemented by
cnleite and secondary silica. It is simificant that three structural .
conditions are common to each area of stibnite deposition: (1) intense
brecciation of limestone‘(2) partial dolmitization of limestone and de- o

position of appreciable silica in fractures and by replacement of lime- ¥

stone breccia (3) minor steep faults striking northwesterly to northerly.

. The stlbnlte was dep051ted by replacsment of lnnestone, and as discrete

Stibnite is the only ore min- |

'vﬁveinlets in fractures in the 1imestone.

'feral.v

It is exceptionally pure an

houn by the following snectrographic‘analy51s of typical ores.




Spectrographic Analyses

S .. " Samples No. Gréater than 5% Less than 5% '
R ° 53-ASn-220 . 8b Ca, ¥z, Bb (7
. . B3-ASn-221  Sb Ca, ¥g

© . .B3-ASp-222 sb, lg, Ca Mo, P ([ .5%)

. .sample 53-ASp-320 from Shaft No. 1, Sample 53-ASn-221 from ore at Shaft
No. 3, Sample SS-ASn-EZZ f*om Sha‘t No. 2. Anzlys t, Yo 7. Matzke, U. S,

e ; Geological Survey




TCAL EXFLORATION

7 haracteristics of Soil |
The soii in ihé viéiqlty'éffthe prospectlis derived"iﬁ part from
‘rewofked marine (7) glaé{él tills, and in part from'wea&hﬁréd maﬁegial
of the underlying bedrock, all of which are sverlain by decaying TaZe-

tation ani humus of variable thickness. The proportion of the iwo

varies from place 0o rlace, In areas of limestone bedrock;~however;

the major vart of tue soil consists of insoluble material derived from

the limestome, overlzin by organic matter derived from decaving vegeta~-

tinn. DBoulde=d of glacial origin elmost ianvariably are found only in

gtrean channels or in holes in limestome. Mozt of the boullers ané'peb;'}‘

les in the present stream beds are flattened and nave been dewived from g

o

i drpamicnlly metamorphosed conglomerate that oecurs in the metased imentary

rociki. A few pebbles or boulders of quartz-:iorite, and local areas of

1., -

bliv clay give evidence of reworksd ginclal materiu.. ¥itnout exception,

M - 3 3 *e P . M nEr e 4 " o
nowever, the soil profile where observabls immediutely above limestone

badroel ¢snsists of a layer of deenyed organic matter grading dovmward

iato 2 vellowlsh-to-reddish clay coxtaining quartz fragments derived from

the ualerlring rock, and thence downward into limestome., At other places

4

a till zone occurs between the hurus and the yellow clay zeone cverlying -~ .

badrock. MNo glacial deposits are exposed in the banks of the small
streams in the gensral area of the prospects, and such deposits, where

. they are suspected, are very restricted in areal extent, nowhere exceed-

ing a few ;ens'af,yarﬁs, - Muskeg and péat bogs‘seve;é;/feet desp have

“and a?g espacially abundant in those




fareas of suspected reworked glacial material,'

Samples collected from such areas usually came from the yellow clay

zone above bedrock, although at a few places bedrock was}below the

reach of the sampling tube which was 6 feet lonz. A good guide to the

absence of glacial material normally was afforded by the aburndance of

quartz fragments in the soil., These fragments, usually somewhat porous

“and completely unabraded, were a certain indication that no glacial

debris occurred in the soil profile., The muskeg layer ranges in depth

from an inch or less to eisht feet, and the yellow-to-reddish zone

normally ranges in thickness from a few inches to several inches.

This slirsht reddish color probably représents an initial concentration
of iron, or the primary stage of the development of a lateritic soil.
Bedrock often crops on knolls and humps, and creek bottoms expose con=

timious bedrock. -




erpresﬂnce of abundant uartu frncnenos in the reui&uul :oil might be
useafas'a valuable guide to further prospzeting. However, Tine quarﬁz—

éaicite-ﬂolomi te veinlet

sidual soil away

ointed out by

this remains a good

ayrenrs thatl

[ &)

are commoz in joints in the slaty limestone
3 quartz fragments may be obtaiged from re-
known orebodies. The limestone near all ore-
fobinsor, appears to be “massive’brécc;a", and
= t5 furbther prosrecting {Robinsen, page 4), even

t=is breccia i3 the result of fracturing of

limestone, ratier thmxn or fracturing and

imertone "ﬂ"ew" in the enclosing slaty limestone,




Method. of Collection of Samples

>Samnles ware'colle ted by usinw a three-quarte* inch pip into
. .ﬁhich‘waa inserted a wooden rod, or plunger, of prop dianetef. The :
rpipe, with the plunger extended slightly, was pushed by hand down to
the'yellow clay zone. Te plunger was then released and the pipe
pushed by hand into decomposed bedrock, or residual material dar¢ved
from bedrock. The pipe was raised and the plunger used to punch out
the sample. ‘Three‘or four samples were collected in differentrholes’
at each ataiipn.b By this methodveach sample wAs taken from the lowest
8oil horizon, and it was not contaminated by the overlying sdil, as no
material could fall into the hole. Each station was marked bj a red'l
flag upon which was written the station number, It was not necessary
to transit survery stations, because subsedquent testing of promisingz
arsas by physical exploraticn followed immediately aftaer the soil
samplinges A transit survey of the sample lines would have served no
immediate purpose, and such a survey would have required a great amount
of additional time and expense., Each promising area was found by refe
érencé to the station mumbers marked upon the red flags that identified
stations,

Afner each sample was collected, the pipe was cleaned merely by
scrapins it out with a flattenad stick.  To check the degree of possi~
ble "saltinz" if a lean sample followed a rich sample, a sample was
,cgiiected in soil of low antimony concentration and the pipe cleaned

ninriﬁe manner desbfibed. A sample was then collected in a Sdil of very

The pipe was again cleaned in the usual manner




Methods of cbemica

‘nalysis

The methods of analysis used in th1s work were developed by the
Geological Survey. _They are described in Geological Survey Circulqr
No. 161, and an open file report entitled "Additional Field Methods
Used in Geochemical Prosvecting by the U. S. eological Surve'”. These
methods are,siﬁple to perform, require reagents and apparatus that are
Cheap'énd feadiiy available, and a minimum of technical t;ainihg to ob-
tain satisfactory results. They possess a precision of plus or minus
30 percent. Therefore, small differences i values obtained by their
use should not be regarded as significant.

_Lateral Distribution of Antimony in Residuum

Preliminary orientation traverses: The initial step was to es=
tablish a preliminary range of values to indicate normal and anomalous
concentrations of antimony in the soils’ Accerdingly, 72 soil samples
were taken as shown on Flate 1, in lines radiatine from the main pros-
pect, and alons the strike of the limestone (see Table II).’ These lines
also were meant to be true "prospect" lines to indicate possible exten-
sions of the ore zone., Four samples of hemlock inner bark ware collect=-
ed also in general interest to see if this tree showad greater antimony
content near the ore. In éhévanalyses 6f the initial samples, no deter-
minations greater than 2000 ppme of antimony were made, as it was félt

that this concentration would be sufficientlyrdiagnostic to indicate ore.




° nitialf;esults 9ib#gdfthéjtgasibiiity of1rind;ng'ore,

showirg é‘great cbncehtration of antimbny;iﬁ,the

sQil'néar‘orébOdies compared to the lower, or backgrcund, values ob=
tained élgewhere. Two areas of apparently high content of antimony
in soils that could not be related to known orebodies were discoversd

also by the preliminery stuﬁies;

:~f,The,hemldck bark samples also shewed en increase in anfimqny con=-
tenﬁ near the orebody,‘and the writer is confident that geobotanicel
sampling elso could hsve besn applied successfully in this ares. However,

it was decided to concentrete on soil samples because of the much greater

contrast in total antimony content.




Line Yo.
Fole Yo.

1-1
1-2
1-3
1-4
1.5
1-6
1.9
19
1-9
1-1C
1-1)
1-12
1-13
1-14
1-15
2.1
2.2
2.3
04

(2]

2

b
f
[

ak)
i
-3

wﬂb’(‘tﬂ [ l;d
&9+ D

LLk

W (R IR
| I ]
I S 92

Nota: S

i'r' Andlysts

Ala.&k?, 1% 52
{See Flate 1)

Xo. Line No,

oy

Sb Hole No, Sb Hole No.
120 4l 2 83 300
180 4-d _ 70 8-4 1900
50 45 : 30 8-§ 2 2000
50 4.6 , 10 8=5 80
20 4.7 20 87 S 140
10 4.8 20 8-8 S 60
2 5.1 80 £-9 50
2 5.0 60 8-10 100
20 523 600 8-11 - 40
10 5-4 60 A ©1200
10 5.5 50 B 72000 -
20 5-8 250 c 1800
100 5.7 60 D 450
20 6-1 A0 B
10 Eml 90 _ Plant Samtles
40 B3 30 {Innex. bark
20 &4 1000 ot Hemlock)
80 6-5 60
50 6=5 80
80 £=7 60 E 4.5
40 7-1 40 T 3.5
10 70 30 F 2.3
5 - . 2 T 2[05
40 7 70 G 0.8
40 7.5 12 G 0.4
2 v 40 H 1.5
40 7.7 60 - H 8
60 78 40
20 77 80
500 8-1 > 2000
60 -2 > 2000

sb by»wiela Netbods

E. E. Crowe, soil, Fred Ward, rlant. - Geochemical Exploration
uectlon, U. Se ueological Survey, Denver, COIQrado




‘in soils overlyiﬁg diverse rock pes (see Plate zwand Table III)

A significant variation inrgntimony content of soil in rslation
to the lithology .of the underlying rock is apparent. The‘soil over
the general area covered by lines A, B, and C contains a relativeiy
law concent*ation ot entimonyc Samples 1 and 2, line A, were col=
lected over limestone bedrock and the remaining samplns in the line
came from soil overlying metamorphoaed clastic sediments. The de-
"crease of antimony content to 10 ppm corresponds roughly with the
lithologic change in the bedrock,"All the samples in line B wers col~
lected from soil above schist, conglomerates or metabasalt, and again
1t is nofed that these sampleé are low in antimony content. Line C
begins in limestones or limy slates, and-then traverst alternating
th;n bands of schist and limy slate into metamorphosed clastic sedi-
‘ments. The 30il concentration of antimony #gain aprears to fall off
rapidly with the lithologic chenge from limestone to schist. Similar
conditions were néted in line D.

Limestone i3 the predominant bedrocl beneath the so0il covered by
lines E and ¥, and the antimony content of the soil in these lines is
materially greater then the other lines. The median value of 31 sam-
plas taken over limestone bedrock in these lines is about_BO’ppm, and
"‘;the average antimony content, excluding as anomalous those Values more

‘than twice as large as the median, is about 37%’pm. g
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vfm Sampls No.  ppm

Sb £b

60" 35 20

30 a7 10
13 283 £10
10 A 39 <10
10 o 20 <10
10 e 41 <10
10 4 42 ¢10
10

9(Sediment }L0

10
10
10
&0
10
£1.0

410 01 3000

10 52 000

10 53 300

1 B4 180

13 85 12
15 56 50
' 57 10
edimens }15 33 12

59 10

R g0 15

g a1 30

o83 60

64 15

65 43

5] 30

87 15
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69 45

70 75

w71 300

o 72 80

'53' 73 300
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-
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Ovar

line F cont.

Seaiments

nsar sampie 53

7%
75
75
77
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89
8L
32

83
S
89
55

87

33
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91
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g3

9cted by ‘the ueO.LO 1e~a1 .:;u*'vey in

. PPm

900
d00
150 :
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i

60
150
76
45

3000¢
3000
3000
3000
123000¢
1800
1500

Lo Ha 2 A li‘.armnz*nc, (}eac.lenimxl
tion $eatinn, G, Se Geologual Survef, Denver, 001:>rado



The average of 30 samples taken in lines A, B, and C, excl

one anomalousféélue of 150 ppm of antimony obtained over limestone

near the prospect, is about 11 ppm of antimony.

Detailed studies: At the request of the writer, the “1llicum
Mining Company collected an additional 65 samples in a gr*d on aoproxi-fr
Amatelj 15! centers over the most promisiqg area indlcated by the sam-; 
rpies on 11ne 8 of the preliminary orientation studies. -Almost all theéék
samples coptained more than the average of 37 ppm of antimony obtained
for limestone in general. Values in excess of 10,000 ppm of antimony
were obtained from many of these samples., The relation of these Sam=

ples to subsegquent physical exploration by trenching, drilling or sinke

ing of shafts is discussed later,




Twelva groups 0

tr1butlon of antimcny in the soi* ﬁrofile.'

writer a tendency for the ~ca‘rerné4orlﬁwpﬁzéﬁés of antimony cenéentra+
tion - one immediately over bedrock énd cne a£athékbaee cf the humus
layer -~ sep arated bj a leaner zone. In'the writer's orinion this re- ‘ : :
flecta an enrichmgnt at thae base of ths humus{from the decay of ccﬁ~
Sidérablé.vegetél ﬁ&ttéf containing ﬁﬁﬁimony,'and an'enricﬁment'imme-‘

diate»" above bedrock caused by tie solution of limestcne and u result-

ing COA'ent“aficﬁ ‘of the less-zoluble antimony. Thes leaner portion of

uhe profile represents un arezx of leaching bj caui a:y‘water end roots, .

&

Very small fragments snd needles of Vuibnife coulu ba ra nned from-bulk

<

samples of deccmposed material above bedrock in areas conteining 10,000

Ppm of antimony, which indicates z relative inertness of stibrnite., The

bnite 1n the scil

poin
o]

anothor good

[N

occurrence of smell fragments ot st
iadication thot the soil immadiately above bedroek i3 composed of the

insoluble residues left from the sclution of limestone or slaty lime-~
stone, Twe high contept of zntimony im 30ils throughout the limestone

areas can be expleined by assuming thnt the inscoluble material fespecially
¥ . J

stibnite, kernesite or atibizsonitse) has been eccneentruted in the clay and

i
Q
(o]
]
it
e
b
B
]
o
H
WD

aecom‘ sed material over belvock during tuie solution of

trickness of limesgone containing as 1lit:tls as 2 ppm of entimouy. The 4,

aolutian of ;ime3uone prs bably was accela“ac bv tne istinct y acid




bnistributzon of Antlmony in Fluvia‘ Sediments

Eight qamgxas of strean sediments were taken a3 shown on Plot‘

.rOm straams draining the geueraj. aran of the prospect. The 2 :;ults
shOW'conclusively that the sediments from streams thst drain the 13&%-
diate area of the prospect and tne limestone band in the metasedimentary

rooks conuain more antimony than sndlments from streams that drain lime-:

stoge_frea a:eas (see Table ;II) Samples 35 and &7 show no increass of’fﬁ

antiﬁony cantent over the soil from line C; sediment sample 9 ;.ees

closely in antimony content with ths soil samples from the nortaerly

part of line A; séﬁimént sample 23 contains slightly more antimony than

the;soil samples of line B, probably because thne weéﬁ Toct of the stream

heads near the p'Oopect‘ sediment samples 83, 84, 85 contain antimdny in

an amount clozely eprroaching that in g0il samcles from lines B and F

a8 very diagnqstic increése. Sumple 86 isg ofrshore beach sediment c&i-

lacted at low tide at a point about 100 yurds from the mouth of the creeks,
.

and indicates fairly repid dispersal of antimony-rich sadiments at tiie-

leval,




,Diétiibutiéﬁfof Antizony in

stimony by the Tregu-

Several samples bffbeﬁroég,were‘analy

rlar field method, A samples of sl&ty limestoqyffrom the trehéh west of
éhaft No. 2 contained 15 ppm of antimony; é éémple of brecciated and
gilicified limestons from shaft Xs, 3 ccntained 60@6 rpm of antimony.
Two sarolee of limestorpe from small llm«k*ane‘pgds in the metasedimentéry
rocks near the beach contained l ppm and 2 ppm,o; antxmcnd, resPeculveLv'
‘A sample of schist from 2 schist band & fset thick near the old ore dunp
1 A

vfrom shaft ¥o. 1 containzd 15 ppm of antimony. Although not conclusive,
the results sugzest that regionally tne limestone contains epproximet gly
1-2 pmm of antimony, which lncreases nour the mineralized areas to approxi-
mately 15 pom of antimony, and near crabodies may increase to as much as
6-16,000 ppm of antimony.

Two of these limestone samples wera crushed apd lsached with .warm

.

dilute hydrochloric acid, snd the insoluble residues examined unier the

&

microscope. The recsidue Crom Lhe slatr Limestone comteined seme cleer

pol
=
¥
o
g1
2}
T
:3
e

N - - - 1 v oy ey T N P X
auartz Prazments, small gandy masses somposed of ailice

entirely, some graphiteo, =nd a few pyrise ersystals as pyritonedrons.
The rasidue from the altersd limestons contalned similar sandy masses,
a greater abundance of duartz fragzments, red oxides of iren, and very
little grachite.

The results indicate to the writer that the brecciated and altered

limsstone was formed from slaty‘limestone con+t=zining zandy aggregatss

':by the adulfion of quart . and the lo«s o? gra niue. Aptimony mey have

accomnanied tne quartz, or it mav haVe bpenflate¢. vEVidéhée'from ex-

plnration at shaft Vo. l tndivates

'z}and: t‘bnite were de- ‘

,poaited cont,“po*aneously.



sti‘onite—bearing bodies in]tm's_ aistrict.

ecncentracions must be assumed based upon the

Aunderlying bedrocV - in llrcoto ¢ areas a backg:p@hd,value‘of 30-40 ppm

“of antimbny in soil immedis

tely.abova'bedrock‘must be assumed. Near

&ntimony’must peiéxpe;ted. This means tnot soil samplas considered in--

dicaulva ot unaer;ving stlbnite ore must contain antimony in the range

bet#sen IOOO and 10,000”ppm, In thif'stuaj 1t rroved expeditious to

consi*er as "t¢rﬂahola” only values nu to 1000 ppm;has near sur-face cre-

~10 000 prm.  Cbviously

in actual;explorstion the dividing line between mearesnold” and "anom-

alou*" could ba flﬂxib*u, aepending upon thefimmediate objective of the

‘

gecchemical work. In this ins tsnce the immediate objective was to dis-

cover near-sur”ace ore within reach of short drill holes only 20 feet

1oﬁg. Deeper orebodies,might be indicated by antimony concentrations
as low as 100 ppi; but suen bodies were not within the immediate ob-

je¢tives of toe present work.

In areas underléin by metaseaimentary rocks;'oiher than limestone,



values as a true regional backgroﬁhd value, Th 1iﬁe ature does not

i:‘";‘The’lvwﬁté‘rh&skbeen ééked”ﬁhgﬁhéfgéffﬁot

describe othér attempts at geochemical prospecting uSingﬁthe antimony ’
content of scils, so that little information is available to establish
the "normal” range of antimeny in soils, Obviou;ly, beforeiény geo=_
chemical technique may te applied successfully ig a hew‘area, it is
necessary to knew what concentration of each méfallic congtituent is
considered normsl for that area.

The results at Caamano Pcint, in the writer's opinion, reflect
certain peolocic, zeomorphic and physical conditions thét may not ot~-
tain elsewhere, and the writer conciders his results a:e'didgnéstic'
only of what may te termed an "antimeny aréa",'ﬂﬁere stibnite in small
amounts is widespread in the limestone bedrock, but poésibly is less
and more restricted in the metasedimentary rocks and metavoic;;ic

rocks. No attempt was made to establish a regional backsround value

more than one-half mile from the prospect.




SU EQUENT EXPLORATION

‘the Tlllicum Nininv Company trenched and drilled

Subsequently,

tbe areas of abnormal concentratlons of antimony northwes+ of the old .
'workings, and confirmed the scil sampling results to an uncanny degree,

as shown in Plaue 3.‘ A plot shOW1ng the lccatlon of the exceptionally

'?an+imonia1 soil samples in relation to percuss1on—d*111 holes 1nter-'
.sect¢ng stibnite exhibits remarkable correlatlon, even to outlinlno the
" trend - of the mineralized zone, which possibly is related to the northe

| west-trending fault showing in surface trenches and under zround openings.~

It is notable that this mineralized area crobped in a low saddle where
muskeg and peat had accuﬁﬁiated to a depth of L to 6 feet. Shortly after
the discqvery was made, Mr., Roberts, General Manager, Tillicum Mining
Company, ﬁrote a letter in which he stated "the latter discovery can be
eredited 100% to the soil sampling, as most of the ore body so far found
is overlaid by 2 to S feet of matted roots and muskeg", and "wWhether or
not this discovery proves of comnmercial importance, the way the soil
samplingrpicked up this ore body, which 1s mostly rock capped, is
atcnishings",

Trenches and drill holes in the viecinity of Sample Nos. 51 and 52

also intersected disseminated stibnite ore. A 15=~foot shift sunk here,
and drill holes from the bottom of the shaft, proved contlnulty to the

_minerallzed zone of shattered limestone.




7A shait 44 feet déep as shown on Fiat

inated stibni:e ore throughout. The btibnite oce ,;»' gulérfthin

replacament bOQie in breccizted, siliciried limestan 'y and'as fracture
fiilings 3lang thin veinlets in fractures in the llm%otonu.‘ In genera=l,

the grads of ore averages about 1.3 percent of aniimony, aelthouzh some

-~

Cdrill boles cut zones g few feet tunick thar assay a$ mﬁch &3 3 percent
of snvimony. The drifts were stoprred with disseminated stibniie showing
in each fuce. The orsbody;appears to be béunded on the west by the faulb
showing on tbe‘surface and in the Z2 west erosscut ih tﬁa north arift of
the 40-foot level {3es Flate 4). The ore possibly is related to shatter-
iag and replacement of the limestone 1incident ujzon movemént alopg this
fault, and the confining of hydrotnermai solutisns to the footwall by
the gouge zone in the fau-y. Orill holas penetrating tne hansingwall
ot tne fault pass abruptly rrom stibnite-bearing limestone into pjrlti—
farous rock deveii of stibnite., The amount o movemsnt on the fault 1s
unknown, but the fzult aprears to be the same as Lnav exposed in the
ereek bed sevsapsl runired yards nortawesteriy from the new snaft.
Snibnita—beariné‘limestone oceur~s sporadically along tinis fauit, and et
one tplaca senist i% faulted againsc limestone. It shouldl be noted,
howavar, that the original discovery at the prospect (containing massive
stibnite), and the new discoveries northwsst of the new sna¢u, are nol

aligned exactly slong this fault. Cnnsequent y, this fault wnouli not-

be regarded as the only reglsnnl "ore-bringer", and,futare exploration

and nrospecting should not be restrirted to the a a8 adjacent to ihe



ndkexposed 1nrthe eastarn end of

north of the shaftk‘s'tha same:as that exposed in the south drift on the'>

Lh-foot level from the shaft, a,small dragfaold plnnging northeasterly is
indicated in ths slaty,limestona. Robinson (page 2) notes a dragfeld at
the orebody at No. 1 shaft, and poétulates that this dragfold obviously

1n’luenced ore deposition. The drazfold at No. 2 shafi is rather small,

it has been cut by the fault, and ore oceurs s both northward and southward

~ from the fold. Possibly ‘this fold exerted some influence on ore deposition,

but the writer can offer ho logical reason based on factual data to ex-
plain what that influence misht be, Dragfolds have been observad at many
placés in the slaty 1imestdneé with no associated brecciation, dolomitl-
zation or stibnite ore, ‘
CONCLUSIONS

In the writer's opinion,rthe major value of the gecchemical work
1tes not in the amount or grade of ore in the new orebodies discovered,
but in the derrae of ease with which these bodies were discovered, Pre=
vious to the date of acquisition of the property by the Tillicum Mining
Company, the prospect was held 36 years by Val Klemm who, during this
tine, did not succeed in uncovering additional ore zones other than the
original discovery. The geochemical wofk quided subsurface exploration
to three add*tional ore zones at a total cost of less than $750.00 in
wages for time spent in’the field, and for costs of chemical analyses.

This enabled the operator to use mcney avallaole for exploration in

v;f.phy51cal exnloratlon of areas known to be favorable for the occurrence

of stibnite, rather than to spend money in haphazard trenchlnﬂ aqd




the samrles o*.stream ‘sediments indicate that sedi-

ent-3

'ores, particula*;y stibnite, are very susceptible to detection by scil
sampling methods, at lsast in residual soils, because the dispersion
hdlo'iS'sdmewhat restricted in extent, and anomalies in the soil lie
':close‘toAthe bedrock anomaly, or ore zone. In areas wiere bedroci is
overlain by thick covers of muskeg, such as are common in Alasska, sam-
ples may be collacted from the bedrock-zoil contact very eas;ly by the
use of a pipe and plunger, and any dispersion halo of stibnite should
ba very close to the badrock source. Some reszearch cur~énzly is being
done by the U, é. Canlnzical Survey on the dispersion halos of mixed
ores containing sulpnides of antimony ﬁo ¢stablish tne userulness in

geochemical prospectin; of the antimenial ccnstituents (Hawkes, H. Be,

unpublished ). Such rescarch may indicate that antimeny sulpnides can ke

used to "pinpoint" sulihide codies trat ars indicated 1nitially by the

use of zine or copper iniicaters. The volume of inTormuticn avallable

on geochemical progpectiang is larege, but writer woows of no pube
lished information discucaing tne applicaticn of uliese teechnigques to

antimony exploration, or to antimoninl ores (llarbaugn, J. W., 1952},

ampling of streama in an antlmony province might raoidly delimit\

rdrainage areas favorable for prrospecting. It 15 concluded that entimony




southeast e*n Alaska are covared with mus&sg and tnin glacidl deposits,

~Geochemical

ting are slow and” costly.

0

area*would entall the follgwingfﬁ;oceddréa: {1} soi}Psambling snouii

a singla trench

then should be cut across the trand of the nina'uli“ed zons to datérmine

bedrock‘relatians, {3} a nortﬂb’e, .ﬂoclinu-d“lven b Eav" diamch arill

shouldl be used to probe these zones uO dert 'of 100 to 150 feet. In

this way each occurrence of :tibpite could bs tested rather cheaply, and

more ccstly exrioration by shafts and drifts could be restricted to the

most'promising bodies.

attempt to deVelOp a surucnu“al pattern ol fracture 20nes., Particular




a restr1cted area to give hlgner grade ore. It would seem de-.

future‘exp oratlon of the gene"al area, to trace st Lbnite

reas to the northwest. Faulting and fracturing

uherma; solutions. *oat stibnite has been picked up several miles

une knnwn prospects, ne‘l into the schist area, which in--

possibly contains ccn-

siderable anuimony. Sanples of stream sediment might indicate faibrable‘f

drginage




e

Robinson, Gs D., The Caamano Point antimony deposit, Cleveland Peninsula,

T soutieastern Alaska: U. 5. Geol, Survey Mimeograghed Report, 1943,
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