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INTRODUCTION

Geochemical studies of Alaskan gold deposits were begun in 1984 as a
joint study by the U.S. Geological Survey and the State of Alaska Division of
Geological and Geophysical Surveys. The objectives of the study are (1) to
characterize the deposits, (2) to determine relationships of gold in placer
deposits to possible lode sources, (3) to identify possible sources of gold in
placer deposits, (4) to study processes of placer formation, (5) to contribute
to existing knowledge of the principles of prospecting for placer deposits,
and (6) to determine if minerals associated with placer deposits might suggest
economic deposits of other metals. The purpose of this report is to release
both the analytical data and gold signatures for lode and placer gold and also
the analytical data of associated heavy-mineral concentrates. Gold signatures
comprise the alloy proportions and ratios of gold, silver, and copper, and the
content of trace elements (Antweiler and Campbell, 1976).

The Koyukuk-Chandalar district 1ies almost entirely within the Wiseman
and Chandalar 1° x 3° quadrangles. A small portion of the Koyukuk district
extends into the Bettles 1° x 3° quadrangle. Nearly all gold production in
the Koyukuk-Chandalar district has come from Quaternary placer deposits that
occur in a belt about 160 km in length (fig. 1). Devonian and Mississippian
metasedimentary rocks comprise bedrock at most localities (Brosg€ and Reiser,
1964, 1971; Dillon, 1982), but conglomerate of Jurassic age occurs at Tramway
Bar in the Wiseman quadrangle (Brosgf and Reiser, 1971). The metasedimentary
rocks are composed of conglomerate, sandstone, siltstone, shale, and
recrystallized limestone that are interbedded with and intruded by coeval
mafic and felsic volcanic and plutonic rocks (Dillon, 1982). Three or more
episodes of metamorphism and multiple episodes of faulting (including some
thrust faulting) complicate the geology (Dillon, 1982). Known gold-bearing
veins postdate the latest Cretaceous metamorphism (Dillon, 1982).

SAMPLING AND ANALYTICAL PROCEDURE

Lode gold was obtained from six locations--sites A-G on the sample
location map. Insufficient gold was recovered for analysis from site F but is
included in this report because a heavy-mineral concentrate was collected at
the site. Sites A-F are clustered near the center of the Chandalar 1° x 3°
quadrangle and site G is located at Sukakpak Mountain in the west-central part
of the Chandalar quadrangle (plate 1).

Placer gold and associated heavy-mineral concentrates from stream-
sediment samples were obtained from most of the active claims in the Koyukuk-
Chandalar mining district. At some localities, miners very generously
provided us with ample amounts of gold for analysis. To determine whether
differences in composition could be correlated with physical attributes, these
samples were handled in various ways. Some were sieved into two or more size
ranges; others were separated by color; and some were separated on the basis
of physical characteristics, e.g., rounded, angular, blocky, delicate, etc.
Self-explanatory, descriptive information is included in the analytical
tables. Where no descriptive information is provided, the samples were
generally small, and no sorting of individual grains was attempted prior to
analysis.

A total of 460 emission spectrographic analyses using a technique
described by Mosier (1975) were made on placer gold from 46 mines and
prospects. These are the numbered sites on the sample location map

(plate 1). Using the same technique, 28 emission spectrographic analyses were




made on the lode gold (lettered sites on sample location map). The elements
analyzed and their lower limits of determination are listed in table 1.
Spectrographic results were obtained by visual comparison of spectra derived
from the sample against spectra obtained from standards made from pure oxides,
graphite, and 99.999 percent metallic gold. Pure A1,0, was added to the
standards and samples as a codistillation agent. Standard concentrations are
geometrically spaced over any given order of magnitude of concentration as
follows: 100, 50, 20, 10, and so forth. Samples whose concentrations are
estimated to fall between those values are assigned values of 70, 30, 15, and
so forth. Standard concentrations are based on a 5-mg gold sample weight.
Because of the nature of native gold, it is often difficult to weigh exact 5-
mg samples and in many incidences there is less than 5 mg of gold available
for analysis. Therefore, the reported concentration values are corrected to
reflect a 5-mg sample weight by the following formula:

reported concentration value = determined value x > .

sample weight

The trace-element content of natural gold varies greatly from grain to
grain as well as from deposit to deposit which creates a problem in
determining the precision of the analytical technique. However, studies using
artificial melts show that the precision of the analytical method far exceeds
the natural variance of trace elements in native gold (Mosier, 1975).

Heavy-mineral-concentrate samples were obtained at most sites by wet-
sieving stream sediment through a stainless-steel screen with a mesh opening
of 2 mm into a 14-in steel gold pan and by panning the minus-20-mesh
material. In the laboratory, the panned concentrate was air dried and sieved
through a 30-mesh (0.8-mm) sieve to remove most of the rock-forming
minerals. The minus-30-mesh fraction was further separated using bromoform to
remove the remaining minerals of a specific gravity less than 2.85. A
nonmagnetic fraction of each sample was obtained using a Frantz
Electromagnetic Separator with equivalent settings of 0.7 ampere and track
settings of 5° forward slope and 10° side tilt. Relatively nonmagnetic
fractions free of the dilutant minerals, magnetic iron oxides, garnet,
amphibole, pyroxene, epidote, and other high-iron/low magnesium silicates were
obtained by this procedure.

The heavy-mineral-concentrate samples were analyzed for 31 elements using
a semiquantitative, direct-current arc emission spectrographic method (Grimes
and Marranzino, 1968). The elements analyzed and their lower and upper limits
of determination are listed in table 2. As with the analytical method for
gold, spectrographic results were obtained by visual comparison of spectra
derived from sample against spectra obtained from standards made from pure
oxides and carbonates with the same geometrical spacing of concentrations.

The precision of the analytical method is approximately plus or minus one
reporting interval at the 83 percent confidence level and plus or minus two
reporting intervals at the 96 percent confidence level (Motooka and Grimes,
1976). Analytical data for lode gold, placer gold, and heavy-mineral-
concentrate samples from the Koyukuk-Chandalar mining district, Alaska, are
listed in tables 3, 4, and 5, respectively.




DESCRIPTION OF DATA TABLES

The analytical results for lode and placer gold (tables 3 and 4) are
given in weight percent and are presented by localities. The USGS-assigned
sample number is given under sample. When sufficient gold was available from
a particular site, multiple analyses were made and the results are listed in
order of the decreasing gold fineness. For this study, fineness is defined
as:

fineness = —_AU__ 1,000 .
Au + Ag

The gold value was determined by difference, that is:
Au% = 100- (Ag% + X%),

where X% is the sum of elements other than gold and silver. If an element was
not detected, two dashes (--) are entered in tables 3 and 4 in place of an
analytical value. The actual weight in milligrams of the gold sample analyzed
is given under Au-SW. The values under R = Au/Ag, Au/Cu, Ag/Cu, and R/Cu are
self-explanatory alloy ratios that are part of the gold signature (Antweiler
and Campbell, 1976). Because the sample weight often varies from the 5-mg
weight designed for the method and because these are computer-generated data,
the results listed in these tables often carry nonsignificant digits to the
right of the significant digits. The analysts did not determine these values
to the accuracy suggested by the extra mumbers,

Table 5 lists the results of the analyses for heavy-mineral-concentrate
samples and are presented by localities. No analytical data on heavy-mineral
concentrates were obtained from sites A, B, E, F, G, 3, 5, 6, 18, and 27.
Values determined for the major elements (iron, magnesium, calcium, and
titanium) are given in weight percent; all others are given in parts per
million (micrograms/gram). The USGS-assigned sample number corresponds to the
lode and placer gold assigned number. Mercury was determined by an instrument
technique modified from McNerney and others, 1972, and Vaughn and McCarthy,
1964. Mercury and thorium were not determined in localities 25, 26, 29, and
31. A letter "N" in the tables indicates that a given element was looked for
but not detected at the lower limit of determination shown for that element in
table 2. If an element was observed but was below the lowest reporting value,
a "less than" symbol (<) was entered in the tables in front of the lower limit
of determination. If an element was observed but was above the highest
reporting value, a "greater than" symbol (>) was entered in the tables in
front of the upper 1imit of determination. If an element was not looked for
in a sample, two dashes (--) are entered in place of an analytical value.

REFERENCES CITED

Antweiler, J. C., and Campbell, W. L., 1976, Application of gold compositional
analysis to mineral exploration in the United States [abs.]: 25th
International Geological Congress, Sydney, Australia, v. 2. p. 433-434.

Brosgé, W. P., and Reiser, H. N., 1964, Geologic map and section of the
Chandalar Quadrangle, Alaska: U.S. Geological Survey Miscellaneous
Geologic Investigations Map I-375, 1 sheet, scale 1:250,000.




Brosgé, W. P., and Reiser, H. N., 1971, Preliminary bedrock geologic map of
the Wiseman and Survey Pass quadrangles, Alaska: U.S. Geological Survey
Open-File Report 71-479, 1 sheet, scale 1:250,000.

Dillon, J. T., 1982, Source of lode- and placer-gold deposits of the Chandalar
and Upper Koyukuk Districts, Alaska: Alaska Division of the Geological
and Geophysical Surveys Open-File Report 158, 22 p.

Grimes, D. J., and Marranzino, A. P., 1968, Direct-current arc and
alternating-current spark emission spectrographic field methods for the
semiquantitative analysis of geologic materials: U.S. Geological Survey
Circular 591, 6 p.

McNerney, J. J., Buseck, P. R., and Hanson, R. C., 1972, Mercury detection by
means of thin gold films: Science, v. 178, p. 611-612.

Mosier, E. L., 1975, Use of emission spectroscopy for the semiquantitative
analysis of trace elements and silver in native gold, in F. N, Ward, ed.,
New and refined methods of trace analysis useful in geochemical
exploration: U.S. Geological Survey Bulletin 1408, p. 97-105.

Motooka, J. M., and Grimes, D. J., 1976, Analytical precision of one-sixth
order semiquantitative spectrographic analyses: U.S. Geological Survey
Circular 738, 25 p.

Vaughn, W. W., and McCarthy, J. H., 1964, An instrumental technique for the
determination of submicrogram concentrations of mercury in soils, rocks,
and gas, in Geological Survey Research 1964: U.S. Geological Survey
Professional Paper 501-D, p. D123-D127.




A

TABLE 1.--Lower limits of determination for the spectrographic analysis of
gold based on a 5-mg sample

Element Lower determination 1limit
Percent

Silver (Ag) 0.001
Copper (Cu) .0005
Zinc (Zn) .005
Gallium (Ga) .0002
Lead (Pb) . .0002
Arsenic (As) .005
Antimony (Sb) .002
Cadmium (Cd) .0002
Bismuth (Bi) .0002
Indium (In) .0005
Mercury (Hg) .002
Tellurium (Te) .005
Nickel (Ni) .0005
Cobalt (Co) .0005
Tin (Sn) .0005
Molybdenum (Mo) .0005
Germanium (Ge) .0005
Platinum (Pt) .001
Palladium (Pd) .0002
Barium (Ba) .0005
Strontium (Sr) .01
Zirconium (Zr) .0005
Vanadium (V) .001
Chromium (Cr) .001
Yttrium (Y) .0005
Lanthanum (La) .002
Scandium (Sc) .0005
Niobium (Nb) .001
Boron (B) .0005
Tantalum (Ta) .005
Beryllium (Be) .0001
Tungsten (W) .005
Manganese (Mn) .0001
Iron (Fe) .001
Magnesium (Mg) .0005
Calcium (Ca) .001
Titanium (T1) .001
Silicon (Si) .0002




TABLE 2.--Limits of determination for the spectrographic analysis of
heavy-mineral concentrates based on a 5-mg sample

Elements Lower determination limit Upper determination limit
Percent
Iron (Fe) .1 50
Magnesium (Mg) .05 20
Calcium (Ca) .1 50
Titanium (Ti) .005 2
Parts per million
Manganese (Mn) 20 10,000
Silver (Ag) 1 10,000
Arsenic (As) 500 20,000
Gold (Au) 20 1,000
Boron (B) 20 5,000
Barium (Ba) 50 10,000
Beryllium (Be) 2 2,000
Bismuth (Bi) 20 2,000
Cadmium (Cd) 50 1,000
Cobalt (Co) 10 5,000
Chromium (Cr) 20 10,000
Copper (Cu) 10 50,000
Lanthanum (La) 50 2,000
Molybdenum (Mo) 10 5,000
Niobium (Nb) 50 5,000
Nickel (Ni) 10 10,000
Lead (Pb) 20 50,000
Antimony (Sb) 200 20,000
Tin (Sn) 20 2,000
Strontium (Sr) 200 10,000
Vanadium (V) 20 20,000
Tungsten (W) 100 20,000
Yttrium (Y) 20 5,000
Zinc (Zn) 500 20,000
Zirconium (Zr) 20 2,000
Thorium (Th) 200 5,000




Table 3.--Signatures of lode gold from the Koyukuk-Chandalar mining district,
Bettles, Chandalar, and Wiseman quadrangles, Alaska.

[Fineness =’Kﬁé%§— x 1000; X = sum of elements other than gold and silver;

%, percent; Au-SW, Au sample weight in millgrams analyzed; Valid Obs., number
of analysis in which element was detected; N.D, not detected: A-F, lode gold
localities]




Table 3.--Continued
St. Mary's Creek (locality A)
Quartz vein gold

SAMPLE FINENESS ‘Au% Ac% Cu% X% ZNX GA%  Pr% AsX
3037R 226.2294 87.95663 11.2245 .0204 .8092 -— -— .00t -
SAMPLE Se¥% Co* )3 &4 INZ HeZ Tex M Ca” SNZ% Mo
2037AR - e - .c041 - .-0014 - - —
SAMPLE FEZ Pr% Pp% SR% il ¥ v CrX% Y La%
3037AR - - —— - - - - - -
SAMPLE S Nr R TR% PeX W MmN Fex Me>% CA%
2037A - - —— - — - . 0006 .102 .n102 . 0408
SAMPLE T1% Sr1% Au—=K E=Ru-ARe AusCy Rs-Cu RsCu
3037AR . 0204 .4032 '2.45 7.237 4,310.3477 550 324, 0129




Table 3.--Continued
Little Squaw Mine (locality B)
Plus 100-mesh gold

TRAMPLE FineNESS SIS

NSERC 256, 21682 g1.6002
Z0SAXE 20,7275 24,2244
ZNSAXE S22.4268 22.7547
SOSEEA =30, 3765 22.7214
SOSARD 229, 5433 21.2188

TAMFLE H=¥% Se% i
SNSEXRC 2.cre? -
SINSEXE L2061 --
SDSEXER .5144 -
INSSEA .1742 .02
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ZNSEXC - - -
SINSEEE - - -
TOSEXE - _ -
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Z056XD - -= -=
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S0SE8XC —— —_ _

AT A 2 - - -
SOSEXB — _ _
2055XA -- -— -—
2056XD - - —_

ZAMPLE T1% S1% AU—sKW
2NSERC - . 0241 4.40
ZU5EXE - .1020 4.20
?OSEXB - .13543 4.26
f@SEHH -- . 0350 4.29
Z0SeXD - L0230 5.035
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Table 3 .--Continued
Little Squaw Mine (locality B)
Minus 100-mesh gold

TAMPLE FineENnES=SS A As%
INSEAR FPE.LEAT F1.5451  T.2286

ZAMPLE SEX I 4 Brz IN%
SOSEA - -= - -
ZAMPLE LE FPrx Fp* Em¥%
ZN5EA -= -= - --
TAMPLE K ute'4 Me*% ) A Ta*
INSERA - - - —-

TAMPLE

S0SAA - 5324
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Table 3.--Continued
Little Squaw Mine (locality B)
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Table 3 .--Continued
Summit Mine (locality C)
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Table 3.--Continued
Mikado Open Pit (locality D)
Plus 35-mesh gold from stockpiled ore

Ru¥

SAMPLE FINENESS A% Cu”
3004%A 727.3296 67.3269 £5.2404 . 0036
SAMPLE AsX% p 34 Co¥ BRr% INZ%
3004%A . 1341 .32606 - . 0601 -
SAMPLE Mo GeE” Pr* Po*% BaX
3004¥AR - - — — —_
SAMPLE La¥% Scx Ne*% ) 4 Ta% PeZ
2004XA - —— - . 0012 -— -
SAMPLE Ca% T1% SIZ“ Au—-=4 R=RU/AG
3004%AR .006 .0012 2.4038 4.16 2.667%

13

X% ZN%  BAa% P»%
7.4327 -— — 3.6058
Hs% Tex N1 Co% 3SN%
. 0601 —_ - -— -
¢
Sr% ZR% V% Cr¥% Y%
4 MNZ . Fex - - MsX
-—  .0012° .8413 . .0036
AusCu  As/Cu . RACu
7y 000 7329.7666

13,671,932




Table 3.--Continued .
Mikado Open Pit (locality D).
Minus 35-mesh gold" from stockpiled ore

2.32428

14

40,993.293 17,500.000

SAMPLE FIMNENESS ARuX ARc% CuX X% IN% GA% Pe%
3004AR 769.4485 76.2467 22.8459 .Q020 <3074 - -—  .0261
3004B 700.8513 6£38.3222 29. 1667 .0017 2.9012 - -—  J1R67

SAMPLE As*% Ze% Co% B1Z IN% Hs% TeX% Nrx Caox EN¥%
3004AR . 0653 . 0023 - .0004 - . 0214 - —— - -
2004B . S0n00 . 00S0 - . 00ZsS — 1167 - - -— -

SAMPLE Mo% RE% Pr¥ Pp>* ) 14 Sr¥% ZR% Y Cr* 7%
2004A - -- —— -- - -— — e= - -
20048 -- -- - -- . 0008 — — = == =

SAMPLE LAa% Sc% Ne¥% B Tax Rex WX MNZ FE% Ms*- Ca%
=004AR - - -- - - -— == =-— . . 0553 ..0013 . N007
30048 - -— - — - -- -— ,0012 .8333 .0033 .0233

SAMPLE Ti% S1% Hu-éu‘ R=ARu-Ae .:‘AHU/CU- -.. Ass/Cu .‘i E(Cgt"
3004A — 6527 3.83°  3.3374 38,926.648 11,666.664 1,704.3130

"30043 . 0033 .8333 3. 00 1,405.6897




Table 3.--Continued
Mikado Open Pit (locality D)

Gold from quartz vein

SAMPLE

2004YE
2004YC
Z004YB.
2004YA
2004%YD

SAMPLE

2004YE
z004YC
2004YB
Z004YR
2004YD

SAMPLE

S004YE
2004YC
3004YB
2004YA
2004YD

SAMPLE

2004YE
2004YC-
Z004YB
3004YAR -
3004YD

SAMPLE

2004YE
2004YC
2004YB
Z004YA
2004YD

FINENESS Ry Rs% ' CuX% X%

300.7646 78.4413 19.5167 . 0558 c.04
r84.5710 77.8184 21.3675 . 0064 .81
777.0151 76.3053 21.8978 .0128 1.79
72,1697 . 75.3831 22.2420 . 0089 2.37
740.2236 72.5318 25.4545 . 0091 2. 0136 -

As¥%

. 3576
.2137
.2474
. 3359
. 9435

T -

. 0037

ZNZ
20 -—
41 -
69 -
49 -

GAR¥% Pe%
-—  .0279
-—— 0150
-- .-. 0128
-—  .3559-
-—— 0018

RN -4 Co*% Rrx INZ Hs% Te” N>
—_ -—  .0004 — . 0929 _— -
- - - - B » 1496 - - -

- _— —- -—- L1277 —_— =
.089  ——  .0125 -—  .1246 —

- . o——  -— . -—  .1818

Ge% PT% Pp¥% RA% SR ZR% v

S1x Ru-sw R=Au-Ae Au-Cu

. 3717 2.69 . 4.01%2 1,406.714
.2137 2.324 3.6419 125133.668
. 1325 2.74 2.4846 2, 973.613
. 3397 2.81 3.3892 8,473.066
<3636 2.75 2.8495 7y 973.500

15

2:500. 0015
2,300.0002

Fe¥* Mc*% Ca%
.9294 .0013 .0013
.2137 .0011 .0011
.9124 .0009 .0004

--.95338 .0012 .0036
:*.909} .0009 .0009:
HG/CU . R-Cu
350.0000 72.0773
2y323.3337 5SAH8.1365
1,714.2859 272.7952

280.9432
313.4412




Table 3.--Continued
Mikado Mine (locality E) .
Gold from lower level Mikado Open Pit

SAMPLE FINENESS AuX As¥% Cu¥ %

N Ga% Pr¥ As¥
3005AR 774.9968 76.5419 22.2222 .0093 1.2359 - -— .0028 -
SAMPLE Se* Co% Br* IN% He% Tex N1 Co* SNZ MoZX
2005SA - - - - . 0326 - - - - -
ZAMPLE B4 Pr¥ Po% BR% SRrR% ZR¥% A Cr” Y% LAa%
2005A -- - -- -- -- —- - -— — --
SRMPLE Sc¥% Nr*% B% Ta% Bex W% MN¥ Fex Mc¥% Ca%
200SA - - - - —— —— . 0093 .64231 - . 0093 . 0016
ShrMPLE T1% S1% Ru-=w R=Au-Rc AusCuy A=zsCu R~-Cu

3005AR - . 463 .54 3.4444 2+:266.5273 25 339.9995 371.9939
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Table 3.--Continued
Sukakpak Mountain (locality G)
Gold from quartz-stibnite vein

SAMFLE FineneSSE AU
RAUzS74 F15.908S 90.7ECS
RAUZ36T SO, 27E7 S0.0173
Azo72 299, 0027 z9.0123

ZAMFLE SEX " Cp¥* Exrx
AUZ374 ] —_— ——
AUSIET . 1545 —_ —_
AlsIve . OEan - -

TAMFLE 3 Frx = YA
AUZ97T4 - - -
ALIZET - -— -
AuE3vye — _ _—

ZAMELE 2cx HE> EX%
AUEST 4 -- -- --
ALIZIET - - -
Ruzave - - -

AMFPLE Tr% S Au—-zw
RUZ3I74 - TR &. 0
AUZ2e7 - 1218 5.5
RIz97e - .7 N0a S.0

AsX
£2.3333
Q. 0909

10.0000

In¥

Emx
Tax EeX
F=Ru-Ac
10,5915
Q.31
S.3012

-7

e
-

~
X
.\I

L ] .
& 23
[ BN
Lo I N V]
.
G
(LY e
<] = &

He* Te*%
.CS00 —-=
- BIE4 -=
e (] ~-=
Zr% Zr¥%

> M=
Au Cu

cls7FE2. 000

14,145,570

17+202.455

~Non

Fex

. NS
.UUU#
L1 0

Ga~ FE”%
-=  .goag
--  .001s
-— . oQo7

Co¥X ENY

Cr% Y%
Mz

. oS

. 0009
L0010

As/Cu
Sy 00,0000 Csn1z
1:422.5710 14556
Sy 00, o0ons sl

~

L0017

[,
o~

. 0125
L0021
L z0n




Table 3.--Continued
Sukakpak Mountain (locality G)
Gold from quartz-stibnite vein

.. vae,. - ..

A 2% e 1= = 3

I
"~
T
"

TMFLE CInEMESS

=14SC F22.5941 24,7352 T. 1334 0T 2,185 —— -— L aons
145D 921.4077 24, 0354 T.1721 L1z 2,745 —-- —-— L0z
14589 FE0,.7453 2. 4207 7. 334 L OE0g 10,4193, 0204 -—  Jna2o
=145SE S2RG.912%3 I PRCLD | F.TETE i S.594273 —- -— L, u01s

I
ey
[14]
. L
]
. L]
[anl
-
o
—
4
ot
L
J1]
.
*
—
m
L
L]
=z
-
. L
(]
ok
v\"
1)
<
L
.

TAMPLE 5=%

14950 -= L0425 - -= - S.0710 - - == -=
145D -= e OV 2R -= -= - 5.12z20 -= -- - -
31458 -—  S.0710 - - -—  5.0710 - - -= -=
Z14SE -= 1.435%1 -- -- -= 4.3538 - - -= -=

TAMFLE Mo hEX P b En¥ ZR¥ IR V¥ CRY b A

31450 - - - — — — - - -— -
145D - -- -- -- -- -~ -- -- - -
3145A -- -- -- -- - -- -- -- -~ -
Z14SE - -- -- -- -- - -- -- -— -

ZAMPLE La¥ ToE Hex EX TA%x Eex WX MnX Fex M=% Cak

F145C . 00S1 -= - -- -— -—  -= -— .00z0  .0ms .
145D L 00s1 -— - -— - -— - —-— Juno3 L o01s .
1454 . oS - - - -—— -— = -— .a0s1 o020 L1014
Z145SE L0023 -= -= - - - == -- o010 Lo01a

K2l
il
I
[
o
n|
X
r,:)
-
DI
N
C
0
Ny
c

ZAMPLE Tr¥% S &= Au—=14

21450 -~ 0203 4.92 11.9356 11,935.582 1,000.0002 1,521.2126
31450 -—  .S5123 4.32 11.7233%  2,206.730 £99.9938  1,144,2522
3145A -—  .1014 4.92 11.%£180 2,710,358 223.2333 331.58455
Z145E -~ L1948 S.14  2.5074 2,607,348 999,9938  234,3354

1o




Table 4.--Signatures of placer gold from the Koyukuk-Chandalar mining
district, Bettles, Chandalar, and Wiseman quadrangles, Alaska.
. _  Au Y = ; .
[Fineness = —Ru+Ag x 1000; X = sum of elements other than gold and silver:

%, percent; Au-SW, Au sample weight in millgrams analyzed; Valid 0Obs., number
of analysis in which element was detected; N.D, not detected; 1-46, placer
gold localities]
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Table 4.--Continued
Middle Fork Big Squaw Creek (locality 1)

il ]

SAMPLE FINENESS AuX Ac%
2006A 768.7764 76.1102 22.8916
SAMPLE S»% Cni Br% IN%
3006A - -— - -
[}

SAMPLE GE% Pr> Pp*% Ba%
3006AR - - - .0181
ZAMPLE " 8c% MB* k¥ Ta% EBe”
2006A - - - - -
ZAMPLE Ti% S1% Au—sK R=Au-ARe

3006A - .4217 .83

3.2248

Cu¥% X% ZN%  GAZ% P®*% As%
. 006 . 3982 - --  .003 -
Hs% Tex N1¥% CaZ SNZ% Mo*
.1205 — —_— - - -
SrR% ZR% A 4 Cr¥% ) LAa%
Wz Mn Fe*% - MGc*% Cax

- . 0012 .3012 . 006 . 1205

Au-sCu ARc-Cu R/Cu

12,624.297 3.300.0010 3551.9192




able 4.~—%ontinued
ig Creek (locality 2)

Plus 35-mesh gold

SAMPLE FINENESS RAuZX As% CuZ p 974 ZNY,  BA% Pex As¥
3003XA 806.2563 80.2751 19.2901 .0154 4347 - - .0309 -—
3008%B 794.9170 78.7021 20.3046 .0127 .9933 - -— .2538 .0254

SAaMPLE S»% CoZ B1Z IN% HGe* TEZ‘j N1~ Co% ENZ MoZ
3008%XA . 0031 -——  .0023 -—  .1543 — - - — =
3008XB . 0089 - .0190 - .1904 _ —_ .0O09 T e - ——

SAMPLE GEZ Pr¥% P> Ba% SR% ZRZ% A\ 4 Cr% .'AYZ La%
I003XA —- —_— - .0011 - _— - —— —_— -
2003%B . - — — .0019 - - —- — . 0006 -

SAMPLE Sc% Ne* BZ Ta% Be”* W% MnZ Fe” M CaZ
3003XA —_— —_— - - - - . 0008 .1080  .0077 . 0015
3008X%B - - - - -_— == . 0013 . 2807 . 0038 .0025_

SAMPLE T1% S17 Ru—=K R=Ru-/ARe Au-sCu As/Cu R7Cvu -
20084A . 0015 .1080 3.24 4.1615 5y201.8291 1,250 269.6626‘

3008XB . 0025 - .0888 3.94 3.3761

6>201.7305 1,600 305.43533
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Table 4.--Continued
Big Creek (locality 2)
Minus 35-mesh gold

SAMPLE

3008C
3003B
3003D
3003A -
3008E

SAMPLE

3008C
2005B
3008D
3003A
3003E

SAMPLE

3008C
3008B
3003D
3008AR
3008E

SAMPLE.

3008C
3008B
20038D
3008AR -
3008E- . -

SAMPLE

3008C
3003B
3008D
3002AR
3003E

FINENESS RuZ
899.3284 87.8977
877.6995 87.0139
857.8948  84.3888
827.6121 78.8714
315.5505 - 80.43390
AsZ 5B% Co%
- . 0054 . 0003
. 0047 . 0059 . 0023
Mo Ge% PT%
Lax = Sex N»% .- Bx%
L L A
T S1% Au—-sw
. 0151 .2008 4.98
.0173 .2309 4.33
. 0108 .1613 4.65
. 0100 1.0000 3.50
0117 .1174 4.26

As%

9.8394
12.1247
13.97385
16.4286
18.19e5 -

B~

R=ﬁufﬂeﬁ s

.0151
. 0231
. 0323
.0143
. 0352

InZ

2.9333

7.1766
6. 0370
4.3009
4.4215

S-—loe1s
Se—t L0017 -

CuZ X% ZNZ
2.2630

.3614
1.6327
4.7000
1.3685

1.5060
. 2464
1.0753
.7143
.8216

Sr%

T L.S5020
-.2309
.3226
2.8571
.3521

.0011-
. 0143
. 0012

AusCu As-Cu
S59836.4063-
3+767.6995-
2+616. 0537
5»520.99561
22284.4RE6

553.3333
5¢5. 0000
433.3333
15149,.9995
S16.6667

.0151-
. 0081
. 0054
. 0714
.0082

Pe”

. 0007
. 0006
. 0005
. 0007
. 0006

. 0161

.0100
. 0059

rRsCu --

593. 1697
210.7454
187.1485
326. 0608
125.5720

. 0012 -




Table 4.--Continued
St. Mary's Creek (locality 3)
Plus 35-mesh gold

SAMPLE

FINENESS RAuX A% CuZ X% ZN% 1T YA Pex
3007XF 342.9937 83.7438 15.5971 - .0134 . 6591 e -— .0004
3007XR 323.9163 82.1335 17.3532 .0106 . 3133 —-— -—  L,0106
3007X6 316.8193 81.0744 18.1818 . 0091 . 7438 - --  ,0002
3007XD 310.1267 78.9183 18.4964 . 0084 2.5853 - -— . 0006
3007XB 787.3164 77.2907 20.8791 .0077 1.8302 - --— ,0110
3007XH 769.0713 76.3203 22.9167 .0104 . 7630 - -~ .0005
3007XE 756. 0522 . 75.0421 24.2131 . 0061 . 7448 - -— .0036
3007XC 681.7332 67.3362 31.4286 . 0029 1.2353 - -— . 0286
SAMPLE RAsZ S»¥% Cox% Bix IN% He¥% Te% N1% Co% SNZ
3007XF . 0089 — — - - . 0891 - —_— - —_—
3007XA - - - - - . 0745 - —_— - -
30076 . 0045 . 0027 - - - . 036 e - - -
2007XD — - - — - . 0597 - — - —
3007X%B - —— —— - - . 0769 - -— - —
3007%XH . 0052 - - . 0021 -—— .1042 _— - - -—
3007XE - - - —— -— L2421 -— _—_ 7 == —=
2007X%C -— . 0071 - .0010 —_ .1000 — - - -—
SAMPLE Mo~ GeX PT% Po>* BA¥% SR% ZR% V% Cr% Y%
3007XF - - - - - -— - - — -——
3007XR e -- -— -— - - - ~-— - -
3007XG -— -— -— -— -— —-— - : -= - -
3007XD - - ~-— -— - - . 0024 ~— - -
3007%B - - — - - - - - - - —
3007XH- - - -— —-— - - - - - —
3007XE - - — - - - - - — -
3007XC - - - - - - - - - -
SAMPLE La% Scx NB% B% Ta*% BexZ WX MNZ Fe>- Mc% Ca%
3007XF -— - - - - -—— —- .0018 .4456 .0062 .0027
WO?7XA - - - — - -— -— 0005 ,1596 .0021 .0011
3007XG — -— - - —— -— — 0091 .4545 .0091 .0091
3007XD - -— - - — -— == .0119 1.7300 .0034 .0239
3007XB - - -—— - - -— —— .001A 1.6424 .0055 .0022
3007XH - - - - - -— —-= .02t .2125 .0104 .0021
3I007XE - - - - - -— —-—= 0008 L2332 .00k1 . D006
300?XQ -— - - - —~ -— —-— .0071 .7143 .0100 .0071
ZAMPLE 7 T1% S1% Ru-sw  R=Ru-AG R Cu Rs-Cu R/Cu
2007XF . 0018 . 05891 5.61 5. 36932 Gy264. 031 1:166.667 401.6140
3007XA Lno11 . 0532 4.70 4.6791 s 720.551 1>AS50. 000 433.3374
2007X6 . 0455 .1364 5.50 4.4591 8,918.176 2, 000. 000 430.4995
2007XD . 0335 L9367 4.19 4. 2667 9+:447.645 2+214.285 510.7325
2007 XB o . I7R9 4.55 2.7013 10:047.793 2:714.287 431.2263
3007 XH Lonto . 3129 4.30 2.3303 FTey3ICR.7TH6 2200000 219.7124
Z007XE LOanlg L1211 4.13 3.0992 12,336,369 3, (00, 002 S11.9949
2007%C L0714 . 2357 2.50 2.1425 R22:SA7.648 11,000,000 749,3794



Table 4.--Continued

St. Mary's Creek (locality 3)
Minus 35-mesh gold ‘

SAMPLE

3007R
3007B

SAMPLE
3007A
20078

SAMPLE
2007R
30078

SAMPLE
30078
30078

ZAMPLE

3007R
3007B

FINENESS A
844.5864 24. 0726
8023.5750 80.1581
S»% Co% - BiX
GeE% PTx Po¥
Scx NeX% B TR%
Tr* S1% Au-sw
.0012 . 1238 4.04
.0017 . 1650 3.03

Asx cu¥ X% ZN% GA% Pe¥% As
15.4703 .0124 .4571 - -—  .0004 -
18.9769 .0033 .8650 - --  .0008 -—

IN% He% Tex Ni%x Co% - SN MoX

- . 12378 - - - - -—

-— . 1650 - - - -— -
Ra% SRY% ZR% A4 Cr% Y% LAa%

-- - . 0006 -— -—_ - -—

_ _ —_ - _ —_ —_

Re% W MNZ Fe% Ms% Chr%
-— - . 0012 . 1856 . 0062 . 0019
- -— .no12 . 4950 .0116 . 0165

R=Ru-As ARurCu As-Cu RsCu

S.4345 65793.0664 15,249.9998 439.1035
- 4.2240 9,715.1602 2,300.0000 511.3465



Table 4.--Continued
Tobin Creek (locality 4)
Unsorted gold

TAMPLE FIMNENESS 2 TREA A% CuX <% M R Fe%
Z016R 201.1207 ve.5328e2 12,7362 . 00373 . 7250 —-= S ) b))
20160 7R, 0229 ’3.5212 20.1207 . 0050 1.3980  .0050 == .ma51
2016C 735.2652 723.5731 20.2156 0047 1.2113 -- -—  .0135
20N16A rr2.o0281 74.782%52 22. 0833 . 0n4ag 3.1214 L0125 == . 0250
3016E 769.5436 75,9341 Se2.7e73 0048 1.3388 . 0045 -—  .0139

ZAMPLE Az™ IR CpX Brx IN% His% TeX  MiX Co%  =N%

B - — - - - . 1034 - = - -
D L0070 -- -— - - L0006 -- . 0ooo7 -- -
&c . 0024 0132 - -- -— us74 -— -- -- -
Z01ER «1ET - - L0085 - . 12590 -— L0012 - -
201RE L1085 - - - -= 328 - -= - --

R I Y]
Do}
(ST S Y

ZAMPLE Mo ce% FT* PpX BrX Ip* Zr% M CrX %
201EE -- -= - - - -- - - - -
ZN1ED -= -- -- -- L0007 - -~ - -— --
201el - - - - . 1003 - -- - - -=
2016A -- -= -= -- .00z -- - - -=  .0004
3016E - - - -= -= - ~-- - - -

l-. .

Mz% R

n
m
-~

=% Ne¥ E*% T Eex WX M

(R
I
I
R
r
m
-
I
o~
i, ]
[}

s

Lhnze L 0ons
Lo1nt LN
L0047 Janzu
L0023 L0058
LO04s L DD1S

-= - - - -~ == == 0030
0010
. 0n2s - -- .00pgs - -—  -— . 00s2

-- -— == == e L 2§

(AR TS RO
N o oA
O T WD h
W=D

[n A% X303 VE0 AN A
mID o
|
I
I
|
i
|
|
|
|
I
|
|
|
|

-
O g N

i)

'-4
o~

Au-zw  E=AuL-As

I
5
c

ZAMPLE T1% A T F/CU

s
- 7 Yt

Z016E -- . 5432 4,55 4.0299  245179.509 5,000.0000 1,225.1003
201A/D L0015 7042 4.97 2.9025 15,010,025 4,000, 00095 Frh.2131
2016C SO0l 1.0108 7.42 Z.EEEY 16:857.49%6  4,E285.7143 223.3907
S01ER L2042 1.2500 .00 2.38565  17.9428.481  S.300, 0000 212.7505
SO16E L0013 LHETE S.39 2.2411 163710408 4300, 0000 20,2423



Table 4 .--Continued
Tobin Creek (locality 4)
Plus 35-mesh gold

SAMFLE FIMENESS AuX A% CuX X%
ALZ9?s e300, 027 8e.7Ee76 1€.9492 . 0059 2aze
ZAMFLE SEX Co¥% B1x In Hs> Te%

ALZITE L0017 - . DUGéE - . 1424 -
SAMFLE bEX Frx PpoXx BAZ Er¥% ZR%
HUSS7E -~ - -~ - -- -
ZAMFLE 2% HEX ) e Ta% Ee* 174 Mrezs
ALISITE - - -— -— - —_ L0013
EAMFLE TiX% 1% Ru-zn FE=Ru-Ac Au~Cu
AILIEFTE I 1 . 1271 S.9 4_ 8832 13.352.254

ZN* GaAa% PeX A=sX

- -— 059 -

N1¥ Cox SN% Mo¥

L Cr% Y% LA
FeX* M=% Cax

. 0247 . 059 L0017
As-C0 FACu

S EST.1432  222.1829



Table 4 .--Continued
Tobin Creek (locality 4)
Minus 35-mesh gold

SAMFLE Firnemess A% AcX% CuZ »% ZN% GBR% PEX AsX

AU2S08 231.14¢c1 22. 0356 16,6667 0111 1.2978 -- - .0033 -=
ALZS08 817.23202 £1.62952 l1lg.1818 .0126 . 1329 - == . 0nn3 -
RUZS508 210.7126 S0.8107 12.8679 (0066 2214 -= -- .0019 -

TAMELE SEX Co% P1x In% Hs% Tex Ni% Co% SnN%  Mox

AUSS 02 . 00356 - == -= o D233 - - - - -
ALES08 —-- - . D003 -= . 0435 - —-= —-- -~ —-=
ALIZS08 -- -= . 000s == L. 0&60 -~ -- -- -= -=

ZAMFLE Ge% Fr¥ Fo%% Er¥ ZR% ZR% V% Cr¥ Y La%

ALIZS08 - -- - - -- . 000E

ALZS08 -~ -- -- -= -- . U00S - -— - -~
ALZS DS — -- -- -- -~ .ooos -~ - - -~

ZAMFLE

(7]
M

-~
=
[2s)
o~

Tax Eex WX M Fex Mz> Cax

AlES 02 - - - - - - . D00Ns L1111 L0111 . ange
ALIZS 08 — — - - — —— LDO0S  LDE3E L0027 0014
ALIZS 02 - _— - _— -~ —— L0007 .0%42 0047 L0019

ZAMFLE Tr% Z1% Au~=sw  F=Au-Ac AusCu Az~ Cu

)
]
N
)
[

ALZS08 . O07E 1.1111 4.5 4.3221 FTs382.202  1+499,9993 §§E.?924
AUzZSne L DO0ns . DEZE 5.5 4.4594 SRS, 2852 1+.332.3235 aa9.a§1?
ALZS 08 . Doze .1415 5.3 4.2830 12+237.043 2s857.1421 €48, 5635
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Table 4.--Continued '
Tobin Creek (locality 5)
Unsorted gold recovered from depth of 5 ft in test hole

ZAMPLE FimneNESS A A

it

¥4 Cu¥ %% ZN A% Fe

2012AR 214.6677 21.2142 13.4759 L0031 . 2100 - -— -

30130 TI5./204 72.32926 20.137%5 L0083 1.469%9 - --  .431Z
3N18E ?8?.4856 78.3714 dl 149? . 0S4 .4730 - -—- . D054
ZN1SE T75.3726 r7.erv1e 2e.3214 . 0073 .3074 —_ -— L anns
2N018C TES.9071 76.2415 22. 3546 . 0106 L4039 - -— L0005

ZRAMPLE A= % 3 N A Br InN% His¥% Te* MNr¥ Co¥%  EnX
3018R - . On

123 155
20120 1473 L1985 -=  .006%  ——  .098&  -- 0005  --  —-
2012E - . NS 25

- - - - 1

I012E -- -~ -— - -- L1116 -— - - -
0180 -- -- -~ - --  .0531 -— - -—-  --

ZAMPLE Mo EX Pr= Po* En¥% TR ZR% V* Cr¥% 7%

=012A - -- - - —- — — - — -
3015T - -~ - -- . 0029 -- - - -— -
2013E -— - - -- - -— _— - — -
3019E - -- -- - -- -- - - - -
30130 - -- -- -~ - - - - -— -

Zo¥ NeX ) o Ta% ERBeX WX M Fex Mz RS

)
]
~

ZAMPLE Lra¥

2012/ - - - == — -~ == L0008 .0OS5F7 .O0021 .001g
20120 L0439 -- -— . 0noR - -— —-=  ,0n1a L1385 0092 0049
3018E - - - -= - - - agoz L0217 . 0054 .qa§1
2013E - - - == == -— -— == nooe L1674 L0056 noze
2n18cC -— -— -— == -= -— -— 0011 .10R2 .0106 L Onz1

TAMPLE T 1% Au-z=w  R=RAu-RAe AursCo Rs~Cu FoCo
20138 Lnn12 1155 4,322 4.3357 10,047,355 2.,285.7144 543,2130
2013D Y] . 23247 S.0% 3.2329 11,400,523 2+928.5725 SfA.1333
Z012E L00nng . 3254 4.6A1 2.7056 14,451,622 32.3200.0017 A23,.3057
Z012E -= L1118 4.42 3.4617 FeBY0.7F11 Z+357.1445 442,10325
201320 L0744 2122 4.71 3.2545 121,349 2.1923,.99338 207.5178
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Table 4.--Continued
Tobin Creek (locality 5)
Gold-coated quartz pebble

ZAMPLE FIimeENESS AL
2012%A 725.73232 73,7872

TAMPLE Se% U A Brx
20124A - - -—
“AMPLE RE¥* 5 A Fp*

TAMPLE

(X1
Doeec]
[os
[}
I

t

|

|

I

His% Cu% %

20.1149 0032

IN%

R 4

M,

noala

2y

Zmx GA¥ FPeX A=%
- -—  aon2 -

N1¥% Cox SN Mo

La%

-
- Ft 7

4
]
'\\.

L0041




Table 4.--Continued

Tobin Creek (locality 5)

Unsorted gold recovered from shallow hole test pit

SAMPLE

3018%D
20187A
2012YE
3013YC
3012YE

SAMPLE

2012¥YD
2013vR
2013YE
20120
2012VE

ZAMPLE

2013YD
F013YA

) 0 g

D Dand B ]
(WY
0
o
[~}

o’@ |_Q DO N
= o D T

D}

LYAMFPLE

2018%D
Z012YR
ZI12YER
3IN1EYC
2012YE

M
-
Z
m
Z
m
Il

oo d R
PO =d DD g

i B B Bt B |
LN~ NN 0
L]

oI
|J].

[y

L]
e

PR RN
AT W)

o i

Tr%

. N25
L0119
L0137
LN1e
L1

n

D

LY I SN N
DN IS AN |

Wi i) D

.

)

(o]

T L) T

YU QT
e DN W

N3

(ORI " X w I sl
H0Q Ly b

WO D
D3 AN~

=

INZ

L0327

.0015
Lon1g
R

FE=Au- R8s

2
2
3
2

ro

I

7t

-~

- E\ weCn ny
N ~Jore

L T

=
o)

o]
(O vonn

Do)

ot
o

12»547.293
Z20:206.406
11:102,297
Sed0s, 302
12,024,164 4.2

T AR
OB B

i T ) 00
b o

Te*%
'3 ——
? .
0 ——
9 ———
5 - —
ZR7
nontg

=
oD = [0

D D D = N

(2] u_] l‘n I\

D

FeX
. o457
. 1527

L4110

L1155

0
3

.400 00190

) 500 r”l-‘[l
,43q 3995

D R RN e
DO SRS

=) Lo YD

CA%

.
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Table 4.--Continued
Eightmile Creek (locality 6)
Unsorted gold
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Table 4 .--Continued
Garnet Creek (locality 7)
Plus 35-mesh gold
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Table 4.--Continued
Garnet Creek (locality 7)
Plus 35-mesh gold (high silver-high mercury)
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