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Abstract

The possibility for discovery of platinum deposits is suggested by the
occurrence of platinum in native gold samples from the Tolovana and Rampart
aining districts north and west of Fairbanks, Alaska. A belt of mafic and
ultramafic rocks, which mey be the source rocks or may provide favorable host
rock environments for platinum, passes through the two mining districts and
extends northwestward an additionmal 100 miles. The discovery of platimum in
samples of native gold together with the proximity of favorable source rocks
suggests that well designed prospecting programs backed up by expertise in the
determination of platinum might result in the discovery of platinum resources,

Introduct fon

Platinum was identified in placer and lode gold samples from the Tolovana
and Rampart sining districts, Alaska, by optical emission spectrographic
analyses. Both districts are areas of placer gold production. They are
located north and west of Fairbanks and south of the Yukon river. The placer
and lode gold sasples were collected as a part of a joint study by the U.S.
Geological Survey and the State of Alaska Diviston of Geological and
Geophysical Surveys. :

The Tolovana and Rampart mining districts are located in the northwestern
part of the Yukon-Tanana Upland. The Tolovana district, located approximately
82 miles northwest of Fairbanks, Alaska near the town of Livengood, is
accessible year round via State Highway 2, the El1liott Highway. The Rampart
district, located an additional 42 miles west of Livengood, IS accessidblie from
Livengood via State Highway 2 to the town of Eureka from which a winter traf)
connects with the Rampart ares.

G6old was discovered on Livengood Creek in the Tolovana district in
1914. 1In 1916, the Tolovana district produced 35,000 ounces of gold. Total
gold production through 1964 was approximately 380,000 fine ocunces from stream
and bench placer deposits (Cobb, 1964). Gold production from bedrock deposits
has been negligible. Much of the mining following the discovery was done by
hydraulicking to remove overburden, a technigue which is no longer used
because 1t results in stream stitatfon. In current mining practice, the ;
overburden 1s mechanically removed with scrapers, and the underiying gravel {s
stockpiled and then processed in a washing plant. The runoff ts discharged
into a settling pond where particulate matter is deposited.

G6old was discovered in the Rampart district in 1882 (Mertie, 1934) by the
Schieffeltn brothers, the original discovers of gold at Tombstone, Arizona.
Tota) gold production through 1939 was 86,800 ounces from placers (Koschmann
and Bergendahl, 1968). No workable lodes have been found in the district.

6eology

The southern half of the two mining districts, bordered on the south by
the Beaver Creek fault, 1s underlain by three units of metamorphosed clastic
sedimentary rocks. The northern half of the Tolovana mining district is
bordered on the north by two major east-west faults, which may be an extension of
the Tintina fault system, and is underlain by a metasorphosed carbonate chert
unit. The Rampart district lles north of the Beaver Creek fault and overlies
part of the east-west Tintina fault system. The three units of metamorphosed
clastic sedimentary rocks and the metamorphosed carbonate chert unit are
separated by an eastward-trending belt of serpentinites and assoctated mafic



:n? ult;;lafic rocks and intruded by granttic rocks (Chapman and others, 1971)
plate i).

The three clastic units consist of: a Jurassic-Cretaceous shale,
graywacke and quartzite unit (KJs); a Jurassic-Cretaceous conglomerate,
graywacke, and shale unit (KJc); and & Devonian conglomerate, graywacke, and
shale unft (Dcl) (plate 1). An unconformity separates the Jurassic-Cretaceous
flysch unit (KJc) from the Devonian clastic sequence (Ocl) (Allegro, 1984).

The carbonate chert unit (D0d) consists chiefly of dolomite, 1imestone,
silicified carbonate rocks, and chert of Ordovician to Devonian age.

The serpentinites form an eastward- to northeastward-trending complex
belt of outcrops which extends approximately 100 miles from the western edge
of the Livengood (1° x 3°) quadrangle to the edge of the Yukon Flats and are
partlle! to the Tintina fault system in the Circle (1° x 3°) quadrangle.

The serpentinite delt includes mafic and ultramafic dike rocks, tectonic
inclusions derived from intrusive and volcanic, sedimentary, and metamorphic
rocks and rodingite. The inclusions show various degrees of siteration.

The mafic and ultramafic rocks, which parallel the serpentinite belt,
include diorite, setadiorite, diabase, gabbro, basalt, metadasalt, greenstone,
and pyroxenite. Both the serpentinite and the mafic and ultramafic units are
of pre-upper Devonian t?e (Chapman and others, 1971).

In Tertiary time, Intrusions ranging {n composition from sonzonite,
quartz-monzonite, quartz diorite-granodiorite, and granite, were emplaced tinto
these rocks.

Structure

. The structure of most of the bedrock units in the mining district areas
1s complex and characterized by intense folding and structural imbrication.
Because the contact between the serpentinite, mafic, ultramafic, and other
rocks cannot be seen, it 1s not known if the igneous rocks were intruded or
tectonically emplaced in the layered sequences (Weber and others, 1985). The
serpentinites are belfeved to have been emplaced originally as subhorizontal
sheets associated with regional thrust faults and thelr present outcrop
pattern reflects subsequent upward dragging along high-angle reverse faults
(Foster, 1968). The Paleozofc clastic, serpentinite, mafic, and ultramafic
units exhibit a possidle structural contact (reverse or thrust faults) with
the carbonate-chert unit to the north in the Tolovana mining district srea
(Allegro, 1984).

There are impure, talc-rich contact 2ones fn the mafic rocks in the
Tolovana district, but the fact that serpentinite and mafic igneous clasts are
found 1n the Devonian conglomerate unit near 1ts contact with the mafic rocks
suggests that the serpentinite complex was in place before deposition of the
Devonian unit (Foster, 1966).

Bundtzen (1983) states: “The diorite, gabbro, and greenstone appear to
represent a hypabyssa) suite characterized by initial muyltiple intrustions
and subsequent tectonic dismemberment. The serpentinized ultramafic
rocks generally are more strongly foliated and may be fractionates of the
gabbro-diorite or of separate parentage.®

The Yertiary granitic rocks occur chiefly as small discordant intrusions
and are surrounded by zones of resistant hornfels rocks.

™



Sampling and analytical procedure

Miners, 1n both sining districts, provided samples of gold and assoclated
heavy minerals from their sluice concentrates. A total of 59 emission
spectrographic anslyses using a technique described by Mosier (1975) were made
on gold from S placer sites and 1 lode s1te. The elements determined and
their lower limits of determination are 1isted in table 1. Spectrographic
results were obtained by visual comparison of spectra derived from the sample
;gainst spectra obtained froa standards made from pure oxides, graphite, and

.999 percent metallic gold. Pure Al was added to the standards and
samples as a codistillation agent. St rd concentrations are geometrically
spaced over §n 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 g 5-mg gold sample weight. Because of the nature
of native gold, 1t {s often difficult to weigh exactly 5-sg samples and in
many instances there was less than 5 mg of gold avallable for analysis.
Therefore, the reported concentration values are corrected to reflect a 5-mg
sample weight by the following formula:

5
reported concentrations value = determined value x

sample weight

The trace-element content of native gold varies greatly from grain to
grain, as well as from deposit to deposit, which creates 2 problem in
detersining the precision of the analytical technique. However, studies using
artificial melts have shown that the variance of the analytical method was
::;;}er than the natural variance of trace elements 1n native gold (Moster,

Amalytical results
The analytical results for lode and placer gold (table 2) are given in
weight percent and are presented by localities. The USES assigned sample
number 1s given in sample column; letters indicate separate splits of the

samples. When sufficient gold was available from a particular site, syltiple
analyses were made. For this study, fineness is defined as:

Ay
AN+ N

fineness s x 1,000.

The gold content was determined by difference, that 1s:
AuX = 100-(AgX + XX),



TABLE 1.—Llower lisits of determination for the spectrographic amalysis of
gold basad on a 5-mg smple

Element Lower determination 1imit
Percent
S1lver in; 0.001
Copper (Cu .0005
1inc (2n) .a0%
Gallium (Ga) .0002
Lead (Pb) .0002
Arsenic (As) 005
Ant imony (Sb) .002
Codnium ; .0002
Bissuth 0002
Indium ( n) .0005
Mercury (Mg) .002
Tcnuriu Te) .008
Nickel .0005
t‘.obut .0005
Tin ( .0005
Molybdenu- (Mo) .0005
Germanium (Ge) .0005
Platinum (Pt) .001
Patladium (Pd) .0002
Barius (Ba) .0005
Strontius Sr; .01
Zircontum (Ir .0005
Vanadua (V) 001
Chromium (Cr) .001
vitrium (Y) 0005
Lanthanus (La) .002
Scandium gc) .0005
liobiu ( .001
.m
hnta]u- (Ta) .005
Beryllium (Be) .0001
Tungsten () .005
Manganese (Mn) .000%
Iron (Fe) .001
Hagnesium (Mg) .000%
Calcium (Ca) .00}
Titanium (T1) .001
S1licon (§1) .0002




where XX is the sum of elemants other than gold and silver. If an element was
not detected, two dashes (~—) are entered in the table 1n place of an
analytical value. The actual weight in milligrams of the gold sample analyzed
1s given under Au-Si. Because the sample weight often vartes from the S-ag
weight designed for the method and because these are computer-generated data,
mny of the results listed in these tables carry nonsignificant digits to the
right of the significant digits. The analysts did not deteraine these values
to the accuracy suggested by the extra mumbers as shown in table 1.

The greatest amounts of platinum, with concentrations ranging froa
45-73%, were found in gold samples mined from a)luvium along Amy Creek in the
Tolovana district (1, plate 1). These particular samples were hand-picked
from gold concentrates because their steel-grey appearance suggested the
possidbility of platimm. The analyses show that some of the hand-picked
grains are grains of platimm.

" At the other localities, platinum was not suspected prior to analysis.
At some or saybe all of the other localities, platinum may be atloyed with
gold, or may occur as discrete grains that were not recognized prior to
analysis. Platiniferous placer gold 1s known from several localities in
Alaska (Mertie, 1969, p. 90) where no fres platinum metals are known to occur.

Palladium occurs with platinue in most samples (table 2) and some of the
other platinum group metals (iridium, osmium, ruthenium, rhodium) say also
occur with platinum but were not present in sufficient amount to be determined
by the emission spectrographic analyses. A1l six of the platinum metals
should be present as native alloys of platinum metals (Mertie, 1969, p. 5) but
in Mgltﬂy variable amounts.

her elements that are 1ikely to be enriched to some extent in samples
that contain platinum are copper, iron, nickel, and sometimes cobalt and
chromium. These elements are not necessarily indicator elements for platiruam,
but they may suggest an origin in mafic or ultramafic rocks that are
platiniferous.

Conclusions

Platinus was identified in native gold samples from four placer sites in
the Tolovans mining district (1-4, plate 1) and one placer site in the Rampart
mining district (5, plate 1). Platinum was identified in the gold samples
from the one lode gold site in the Tolovana mining district (A, plate 1).
Platinum {s difficult to prospect for, but 1ts value and econimic and
strategic importance justify exploration efforts. Native platinum can be
easily overilooked in panning for gold because it may occur in tiny grains that
can be panned away or are mot easily fdentified as gold. Moreover, platimum
grains are paramagnetic and may be removed by magnets that will remove
magnetite from black sand concentrates. Gold refiners comsonly do not pay for
or identify platinum in gold concentrates, but may regard it as seigniorage.
The discovery of lode deposits is even more difficult than 1dent1fy1n?
platinum {n alluvial deposits. The market value of platinum s usually
somewhat greater than that of gold, and the platinum group elements have grest
scientific, industrial, and strategic importance.



The identification of platinum in the gold samples described in this
report 1s 4 positive Indication that resources of the platinum metals group
aay exist in the two areas. Although the amount of platinum indicated by the
analytical data 1s small, inquiry should be directed towards its source. Most
platinum deposits sre related to mafic and ultramafic rocks (Mertie, 1969,

p. 16). The belt of mafic and yitramafic rocks that 1ies north of the Beaver
Creek fault may be worth studying in detail. Platimum analyses are difficult
and expensive but geochemical sampling for copper and nickel sulfides in
addition to gold and tilver say suggest aress in the belt of mafic and
ultramafic rock where analyses for the platirus metals are justified.
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TABLE 2. Results of analyses of placer and lode gold samples from the Tolovana and Rampart wining districts, Livengood 1° x 3° quadrangle, Alaska

[Fineness =

X 10003 X = sum of elements other than gold and silver;

M o+ Ag

% percent; Au-tw, sample welight in milligrams analyzed; 1-5, placer gold ocalities; A, lode gold Tocalsty; (--) elewent
Ir, 0s, Ry, Rh, Sc, and Ta were not detected.

not detected; £lemants Ga, Cd,

Site Location Semle Pt Pd X A Fineness Ag Sum of X Cu In Ga P> As 5b Cd ™ Te 3|
1 Asy Creek 320400 49.8 1.9520 41.7 998 0.0398 68.2 0,7988 - - ,0029 - - — - 0.0998 .- .0298
k 7} - - 8.9 W 6.5 7.6  .01BS . -~ L0926 .0l85 .05 . .- 4.6296 -—- 0093
3284CA  -- - 86.3 902 9.4 4.3 .0188 - - 036 - 0038 . - 1.75%4 - -~
3lga(8 .- - B88.6 947 5.0 6.4 .0167 -- - L1667 .0067 .0117 -~ - 5.0000 -- .0033
2e4F 45.1263 310 413 BE4 5.4 53.3 ,027] .- -- 0901  JOQlBl 0090 ~ . 5.4162 -- 0126
o408 73.5294 2.0%88 Ia.l 998 - 8.9 2941 .- -- 0044 0147 -~ - 0294 -- 0294
J204FA  -- -—- 85.7 86 10.0 4,3 .0100 - — 0070 .0050 -- - - 2.0000 -- 0050
?B4FB .- -~ 91.5 928 7.1 1.3 .0204 -- - L0305 .. - -— == i S .03
2046C -~ -- 93.0 935 6.5 b Ol -- -- .00 - - -— - 2713 - .00]4
™ 32848  -- - 89.7 928 7.0 3.3 . - - L0010 .- -- —— .- 3.0000 - ,0010
- ~- B6.0 906 9.0 5.0 ,0627 .p090 -- 0896 .- 0018 -~ 0002 4.4803 -- 0063
2amCc - -~ 83.8 B34 9.9 .2 ,0l48 0050 -- 0020 -- - . = 5.9642 -- 0010
3284098 - -~ 85.4 B39 9.6 5.0 ,0l44 - -— 0% - - — = 4.789) -- -0048
32gave - . B4.5 B3 10,1 5.4 0202 .- -~ ,0051 .00 -- - - 5.0607 -- 0030
2eaC - -- 8s.8 B9 10,0 .2 0200 -- - 0150 .- -— -~ L0002 3.0000 -- 0020
32048 -- - 85.9 B&a  J3.5 £ 0270 -- - 0040 -- - -— - L6095 - 0020
zsave  -- - 8s.0 gE8 1l.1 -9 L0316 .- --  .0008 -- - - - JA47 -~ 0016
2 Livengood
Creek 29 2,193 0307 5.0 527 4.4 ».e 0877 .0G219 .- 3,701 -- 0219 -- L0658 4,3860 -- -1316
3 Ruth kF1.77 SR - 9.8 928 2.0 2,2 0500 -- - L0003 .- L0050 -- -- 3.0000 -- 0020
Creek 32578 -~ -- 92.9 931 6.8 3 0146 — -~ 0089 .0293 .- - = .1953 - -
R2SISA - - 82.0 929 7.0 1.0 .0700 -- -- 0002 .- - -— - JO00  -- - 0005
325758 2178 .0037 B8%.0 B68 13.0 2.0 0926 -- - 0278 0093 -~ -~ - 1.2963 - 0056
25mve -~ - 9.7 %W 6.9 2.5 0278 - -- L0003 2060 -- -— 1.3736 -- 0014
35 - -- B0.7 g71  1l.9 .4 0238 -- - 008 .- - - 7.1429 -- --
257°F -- - 19.7 799 20,0 .1 0300 .- . - -- - - 1000 -~ -
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Table 2,--Continued

Site Llocation Sample Nn Fe Mg Ca ™ S Mu-Sw
1 Amy Creek 178404 0007 5.9760 L0039 0019 -- 0.0039 2.51
3284 0019  .9259 0278 0139 .0D19 1.3889 5.4
3284CA L0003 0376 0094 0054 0019 1880 2,66
3284CB L0008 .1167 0167 0117 ,D033 L2500 3,00
3204p .0005 1.8051 0361 0181  .0i8l .0803 2.77
328508 D003 §.8824 - 0059 0059 L0025 .0059 1.70
3284F A L0000 2000 .00 L0150 .0030 2.0000 5.00
328478 L0015 L2037 Rerg ) L0071 .0071 - 5092 4.91
328aFC 0006 .0647 0139 0046 .0014 .]gas 5,41
320040 0003 0500 0100 L0050 0015 2000  5.00
ket 009 1792 0134 L0090  .DDD9 17192 5.58
12880C L0007 L0258 0099 0070 0099 L1588 5.03
stvA  .0007 0479 0144 0048 0048 1437 5.22
328avE 0007  .0506 .0lo1 0152 .0015 2024 4.94
3284vC 0005 0500 .0100 0050 . 1000  5.00
32B4YA .D0D4 L0404 Q02 .0DE? (0027 + 2695 3.71
Ize4Yy L0008 .D316 0158 0032 ,0016 L3155 3.1
2 Ltvengood
Creek 3229 .0088 @772 0307 0132  .0439 . 4386 1.14
3 Ruth 25K 0001 ,0200 0150 L0050 -- L1000 5.00
Creek 32578 L0001 (0146 .0010 0020 -- L0195 5,12
325754 .0003 1000 0050 0030 -. 1500  5.00
325758 0003  .1296 0093  ,0056 ,0019 .1852 2.70
325V 0007 4121 D096 0041 0012 .412] 1.6
3257v8 0004 0714 .0071 .0043 -- 190 2.10
3257F - L1000 0G50 L0200 -- 0500 .50
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Site Location Sample Mn Fe ] Ca T 4| A-Sw

& Wiltber 3231A L0010 . )D0D .0200 L0030 .00)0 2000 5.00
Creek 32318 0007 .0700 .0150 .0020 .001G +2000 5.00
3z3lc Loio . . .
3231XA 0034 5618 0562 0112 .01869 . 7865 4.45
32318 0016 L3226 .0108 0032  .0016 .1613 4,65
3231xXC 0020 .195) D146 0020 .0029 «1465 5.12
J231RA J0315 L3181 L0158 L0853 0032 1050 476
3231k0 0150 . 1%00 0150 0020 0050 1500 5.00
J231RC 0010  .1000 0100 0050 .
323154 0011 .2208 .0110 0022 0009 1104 .53
323158 0526 5263 .0158 0053 .

5 Hunter 3214A .0015 3000 0150 0050 0050 «3000 5.00
Creek 32148 0007 0100 . 0050 .0020 .0OID 1000 5.00
3214C 0005  .0D700 .0100 0020 L0020 .1000 5.00

3214%A 0014  .t8a3 0141 0028 L0028 .1883 5.3
3214xp L0009  .DB93 . 0045 0018 -~ 0893 5.60

3214x%¢C 0010 L1451 0058 0029 0048 1451 5.17

3214RA 0150 1.0000 0300 0150 .1000 - 3000 £.00

3214R0 L0050 7000 L0300 .,0150 .0700 - 5000 5.00
214RL 0100 1.5000 . D506 .0150 0500 - 5000 5,00
32145A 0020 5000 0200 0050 0200 « 3000 3.00
371458 .01g8 6250 0375 L0375 0625 3750 4,00

32145C .0093 1.8519% 0370 0093 L1296 2178 2.1

321474 0050 7000 0200 0100 0200 L0 5.0

321470 L0050 7000 0200 0100  .0100 - 3000 5.00

32141C 0082 8178 0234 0117  .0350 2336 4.8

A 0 3225A .0010 1.0288 0309 0103  .0514 5144 4.86
Smokey 32258 D007 .859) D282 0094 0942 .6591 5.31
3225C 0050 1.0000 0500 0300 7000 .5000 5.00

2250 0020 .7000 0500 0200 5000 .5000  5.00

3225%A 0019 1,923] -0962 .0la4 0673 1.9231 5.20

J225x8 0080 2.0000 L0700 L0300 .0500 2.0000 5.00
3225xC .0047 2,8302 0943 0472 0860 1.B868  5.30

J225xD .0070 3.0000 1500 L2000 .2000 2.0000 5.00




