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INTRODUCTION

Quantitative microprobe analyses were performed on 54 placer gold nuggets, representing 13
placer deposits, in the Tofty-Manley-Eureka-Rampart area, Central Interlor Alaska. The placers were
Iocated on Eureka, Rhode Island, Little Minook Jr., Omega, Deep, Gunnison, Tofty, Hunter, Slate, and
Hoosier Creeks and New York Gulch (Fig. 1). Gold was kindly donated by Jim Munsell, Bob Bettisworth,
Jim Dale, Steve Losonsky, Don Harris, and the University of Alaska Museum, Average fineness of the
placer deposits varies within the region and is lowest near Eurcka and highest near Rampart (Fig. 1).

The placer deposits sampled occur on both sides of a strand of the Tintina fault and from the
vicinity of late Tertiary-early Quaternary, gold-bearing gravel deposits (Figs. 1, 2). Earlier workers (e.g.,
Mertie, 1937, Wayland, 1961; Yeend, 1590) have concluded that much of the placer gold in this region
was derived from the older gravel deposits. Known lode gold occurrences are present in 90 Ma alkalic
plutonic rocks of the Elephant Mountain and Sawtooth plutons (Fig. 2, McCoy and others, 1997), Lack of
placer deposits immediately proximal to these intrusions can be ascribed to Quaternary alpine glaciation at
higher elevations (mostly the plutons) in this region (Retfenstuhl and others, 1997) which scoured the
proximal drainages. Anomalous concentrations of gold are also present with early Tertiary volcanic rocks
near Rampart (Liss and others, 1997).

Analyses were performed on the Chimeca SX-50 microprobe at the University of Alaska,
Fairbanks between March and April, 1997. Nuggets were mounted in epoxy, ground to a uniform
thickness, polished to ¥ micron, and examined under reflected light prior to microprobe analysis. A 30kV,
30 mA, 1 micron beam was employed for all analyses. Well-characterized natural minerals were employed
as calibration and secondary standards. At least 6 analyses were performed on each grain, representing a
minimum of 3 analyses from cores and 3 from rims of nuggets. Placer gold analyses with analytical totals
of less than 97% were discarded; most analyses totaled to 99-101%. Because we did not analyze for
sulfur, some inclusion mineral analyses (e.g., bismuthenite, joseite) total less than 100%. Complete
analytical data is given in Table 1.

In addition, element distribution maps were prepared for x grains. Ten-second x-ray counts were
measured at 1 micron spots along 5 micron intervals, establishing a 400 x 600 micron grid. The results are
presented as dots, the brightness of which are proportional to the elemental concentration present. The
nuggets are defined by the presence of Au, Ag, or Hg, with a black background representing the attached
minerals (qQuartz, carbonate, mica) or the mounting epoxy. These maps cleatly illustrate elemental zoning
in the grains.

Identification of minerals included in the gold grains was by energy dispersive Kevex and checked
by qualitative wavelength-dispersive analysis. Quariz, calcite, bismuthenite, joseite, arsenopyrite,
chalcopyrite, galena, native N, biotite, muscovite, and magnetite were identified.
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SUMMARY OF STUDY FINDINGS AND INFERENCES

(1) Most of the grains contain significant amounts of Ag and Hg; many exhibit anomalous
concentrations of Te. Because the Hg is present in grain cores, it is present naturally and is not related to
historic placer gold processing (amalgamation).

(2) Many of the grains exhibit outer rinds--up to 100 microns thick—depleted in Hg and Ag.
Because these rinds show varlable Hg and Ag depletion and because the morphology of the rinds suggests
“veins” into the grains, we interpret these as depletion zones.

(3) Grains closer to obvious bedrock sources (known or Inferred) show the least development of
such Ag-Hg depletion zones. Grains which come from placers which clearly drain late-Tertiary gravels
characteristically contain Ag-Hg depletion zones, and some grains exhibit uniform Ag-Hg depletion. We
consequently infer that the development of such leaching zones is a rough indication of the age of the placer
gold. Based on this logic, gold in Gunnison Creek and in upper Eureka Creek has been concentrated
recently; most other gold in the region shows evidence for derivation from older (pre-Quatemnary) gravels,
and several cycles of concentration.

(4) Many of the grains contain anomalous Te concentrations, Te-Bi inclusions, or bismuthenite
inctusions. Because gold associated with Bi and Te is characteristic of plutonic-related occurrences
(Newberry and others, 1995; McCoy and others, 1997), it is likely that this placer gold was originally
derived from plutonic lodes, such as those known in the Elephant (Reifenstuht and others, 1997) and
Sawtooth intrusions (Mertie, 1937) and inferred in the Roughtop intrusion.

(5) Some of the grains have very odd compositions, such as the Ag-Hg and Au-Cu grains on
Hunter Creek; these almost centainly indicate a different (epithermal??) source.

(6) Some of the grains from New York gulch contain native Ni. These are almost certainly derived
from the serpentinized ultramafic rocks on the ridge above the gulch (Fig. 2). As they are also anomalous
in Te, it is possible that plutonic-related hydrothermal systems have deposited gold through interaction with
the serpentinite. Placer gold grains containing native Ni inclusions are also present in Tofty and Deep
Creeks (Fig. 2). which could have also been derived from the ultramafic ridge.

(7) Gold from Gunnison Creek, which lies both below the Sawtooth pluton and several small
bodies of serpentinized ultramafic rocks, contains native Ni and Bi-Te inclusions, The most likely
explanation here is again a plutonic-related hydrothermal system which interacted with serpentinite.

(8) Gold from Hunter Creek and Little Minook Jr. Creeks (Fig. 2) contain gold with native Ni and
do not drain serpentinite. Consequently, their gold cannot be locally derived. Extreme leached rims
indicates that their gold was derived from the Tertiary gravels currently above the creeks. Both the placers
and the Tertiary gravels are also located on the north side of a strand of the Tintina fault system (Fig .2).
Given the presence of native Ni inclusions in the gold, the most likely sources are either from the Tofty
region or from the Sawtooth region. Considering the right-lateral movement on the Tintina fault system,
we suggest that the Tertiary gravels from which they were derived were originally present in the
northwestern part of the Tofty area (Tanana A-3 quadrangle; Fig. 2).



CHARACTERISTICS OF GOLD GRAINS FROM INDIVIDUAL PLACER DEPOSITS

Bettisworth Claims, Eureka Creek, Eureka District: placer gold with intergrown vein quartz
65° 12.5'N 150°11'W Tanana A-1 quadrangle

This placer nugget, donated by Bob Bettisworth, is coarse gold intergrown with vein quariz, of which
we sliced off a portion for microprobe analysis. The presence of the intergrown quartz indicates that this
sample was derived from a vein source and the source is likely to be in the near vicinity.

The gold in this sample is extremely homogeneous, with respect to both silver and mercury contents,
averaging 20% Ag. 1.3% Hg and a fineness of 780 (Fig. 3). Bi and Te are present at detection levels
(Table 1); their apparent variations are due to analytical uncertainties. This gold bears compositional
similarity to gold-bearing samples (elevated Ag, Bi, and Te) found in outcrop at Elephant Mountain, 10
miles to the northeast (Liss and others, 1997); the spatial proximity and compositional similarities indicate
derivation from a similar source. The absence of zoning in the grain is consistent with its lack of flattening
or other indications of significant transport and the absence of a late Tertiary-Pliocene gravel source in this
area. Almost certainly, this gold represents relatively fresh vein material from a relatively nearby source.

Rhode Island Creek, Eureka District
65° 1I’N 150°17°'W Tanana A-1 quadrangle

These placer nuggets are very similar in composition and similar to the gold from Bettisworth's claim
on nearby Eureka creek, suggesting a common source. The cores of all the grains are relatively
homogeneous with silver contents of 19 to 21%, and the Hg contents are all greater than about 1% (Fig. 4).
The Hg in cores varies from 0.8 to 5%, though, so that the fineness of the cores varies from 750 (high Hg)
to 840 (low Hg). The grains definitely contain detectable Te, but not Cu or Bi (Table 1).

The rims of most of the grains are depleted in Hg relative to the cores,
suggesting that leaching of Hg has taken place (Fig. 4). Two of the nuggets also display Ag-depleted rims.
X-Ray maps of these two grains (Figs. 5, 6) show both the Au-rich, Hg- and Ag-depleted rims and the
presence of composite grains with Au-enriched rims agglomerated together (Fig. 6). Given the nearby
presence of Plio-Pleistocene gold-bearing gravels (Yeend, 1990), which probably contributed to the gold in
this Holocene gravel, it is likely that these grains have experienced near-surface oxidation (and consequent
Hg and Ag leaching) for several million years. The composite grains probably represent “old” placer gold
grains agglomerated (Knight, 1992) during recent erosion and placer gold accumulation in Rhode Island
Creck.
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Fig. 5. X-Ray maps of grain 1, Rhode Island Creek. A. Gold X-Ray map, showing
variably gold-enriched rims and “veins” (bright) in the nugget (medium grey),
mounted in epoxy (black). B. Silver X-Ray map of grain 1, showing depletion
(dark) corresponding to gold enrichment in 5A. Nugget is approximately 2 mm
wide. Quantitative analyses of the core and rim are given in Table 1.



Fig. 6. X-Ray maps of grain 4 from Rhode Isiand Creek. A. Mercury X-Ray map,
showing variably Hg-anriched zones (bright), variably Hg-depleted rim (dark), and
“agglomeration” of smaller gold nuggets, some of which display Hg-depleted rims. B.
Goid X-Ray map, showing variably Au-enriched rim corresponding to Hg-depleted
zones in 8A. Horizontal distance is 3 mm. Quantitative core and rim analyses given
Table 1.
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Omega Creek, Eureka district
65° 11'N 150°20° W Tanana A-1 quadrangle

Four grains were examined from Omega Creek. Three of these grains have almost identical
compositions, lack appreciable zoning, and contain anomalous Te (Fig. 7). Their compositions are not
distinguishable from the Eureka Creek gold (Fig. 3) or from cores of Rhode Island Creek grains (Fig. 4).
One grain has a core with abnormally low Hg contents (<.2%) and low Hg- and Ag-rims (Fig. 7). This
grain most likely acquired its composition through extensive residence time and was most likely cycled
through late Tertiary gravels. This sample is from a placer near Rhode Island Creek and experienced a
similar geologic history.

Deep Creek, Tofty district
65°3.5’'N 150°59' W Tanana A-2 quadrangle

Six grains were microprobed from this locale (Figs. 8, 9). One of these grains (#2) contains low Hg
and very consistent Ag concentrations (ca. 10%). This composition is unusual for the Eureka-Manley-
Tofty area, but resembles Bi-Te-bearing gotd from Gunnison Creek (see ahead). Lack of evidence for
leaching indicates the composition is primary. Because the Gunnison Creek gold is clearly derived from a
plutonic source (see ahead) this grain may represent an uncommon varient on the Eureka-type gold. The
other five grains (Figs. 8, 9) all have typical “Eurcka-type” Ag-, Hg- rich cores and depleted rims, and are
compositionally indistinguishable from the Rhode Island Creek gold. Several of these grains also possess
anomalous Te contents. Almost certainly these 5 grains were formed from the same source and
experienced the same leaching conditions as the Rhode Island Creek gold. These grains are strong evidence
for Yeend (1990)'s hypothesis that the Tofty area gold came from late Tertiary gravels derived from
Eureka-area sources,

One graln also contains a tiny inclusion of native Ni, the only terrestrial source for which is
serpentinite. Given the presence of serpentinite northwest of this location (Fig. 2), it is likely that either the
gold nugget encapsulated Ni in the placer environment or grew around it during hydrothermal gold
deposition. Ni° readily oxidizes in surficial environments, so it is unlikely the Ni° was weathered out of
serpentinite and then smashed into a gold particle. The other altemative—hydrothermal precipitation of
gold onto Ni°—is consequently more likely. The Te, Ag, and Hg content of this gold suggests it was
derived from an Elephant Mtn-like source, so that the most obvious possible source is a plutonic-related
hydrothermal system which interacted with serpentinite.

Tofty Guilch, Tofty District
65°S'N 150°54’ W Tanana A-2 quadrangle

Six grains were examined from Tofty Gulch, all donated by the UAF Museum. One grain (#3) had a
core compositionally indistinguishable from Eureka gold and from cores of Rhode Island and Omega Creek
gold (Fig. 10). This same grain contained traces of Te and had a strongly Hg- and Ag-depleted rim. Core
compositions suggest derivation from a source like that of the Bureka area; rim compositions indicate
significant residence and leaching.

11
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The other five grains have cores with slightly lower Ag contents (ca. 10-17% vs. 20% Ag) and Hg (ca.
1% vs. 2-3% Hg) than typical of Eureka area gold (Figs. 3, 10). Because several of these contain trace of
Te and because the compositions are not radically different, we suggest that these grains are also derived
from a Eureka-like source. Because they are depleted in both Ag and Hg (relative to Eureka gold) and
appear to exhibit a linear pattern of Ag and Hg contents (Fig. 10) we propose that they represent a
pervasive, low-Jevel leaching of Eureka-type gold.  Such a leaching event could have taken place in late
Tertiary gravels prior to modern placer formation (McDonald and others, 1990). One of the lower-Ag
grains contains a native Ni inclusion, which was most likely derived from a serpentinite source (the only
known terrestrial source of Ni°). Possibly all the lower-Ag grains (#s 1,24, 5, 6) were derived from a
hydrothermal source which interacted with serpentinite.

Two of the five low-Ag grains exhibit no compositional zoning; the other three exhibit strongly Ag- and
Hg-depleted rims (grains 2-4; Fig. 10). We suggest that this rim leaching took place under the same
conditions as experienced by the leached gold in Rhode Island, Deep, and Omega Creeks.

New York Gulch, Tofty district
65°6' N 151° 9.5' W  Tanana A-3 quadrangle

UAF Museum donated three small, irregularly shaped nuggets. 1 dendrite-shaped grain, and 2 cubic
gold grains,

Each of the three small nuggets had a different composition, almost certainly indicating different
sources and/or residence times (Figs. 11, 12). In addition, one of the grains had a composition (electrum)
not previously reported from the Manley-Eureka-Rampart-Tofty area. The dendrite” was also electrum in
composition anad the cubic grains were of moderate fineness, with slight evidence for leaching and
distinctive inclusions.

Grain 1 is compositionally unzoned, both in terms of Hg and Ag (Fig. 11). Its major (Cu, Ag, Hg) and
trace (Bl, Te) element contents are almost identical to those from Eureka and Rhode Island creeks in the
Bureka district. Its average fineness is 780 with an Hg content of 3% and no detectable Cu. The absence
of compositional zoning, however, suggests that it has not weathered for very long, and consequently is
close 10 its the lode source, or that a hypothetical, soft, high fineness rim was removed by stream abrasion
(Knight, 1992).

Grain 2 is compositionally zoned, with an extremely thick Hg-depleted rim and a small core with a
composition similar to that of grain 1 (Figs. 11, 13). It has alocally high Te content (up to 4%). The rim
is only slightly depleted in Ag, but highly depleted in Hg, indicating somewhat different rates of depletion
for the two elements. Grain 2 was almost certainly derived from a Eureka-type source, but the extremely
thick leached rind indicates an extensive period of leaching. With continued leaching, this grain would
resemble Hg-poor, moderate-Ag grains seen in the Rampart district (see ahead).

Grain 3 is unusual. It has the appearance of a cube with “arms™ (Fig. 14). Away from the immediate
rim, this grain is high-Hg electrum, with a fineness of 420 to 510 and Hg contents of 2 to 5%. It contains
detectable Te and Bi, but not Cu. Oddly, Hg increases in concentration from

16
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Fig. 13. Mercury X-Ray map of grain 2 from New York Guich, showing tiny,
residual, high-Hg core (bright) in an almost completely Hg-depleted nugget
{medium grey). Black area is epoxy surrounding the grain. Grain is 4 mm long.
Quantitative core and rim analyses are given in Table 1.
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Fig. 14. X-Ray maps of grain 3 from New York Gulch. Grain is 3 mm wide and
has the shape of a “cube with arms”. Quantitative core, mid, and rim analyses
given in Table 1. A. Gold X-Ray map, showing very thin Au-enriched rim (bright)
surrounding a core of electrum {medium grey) in a matrix of epoxy (black). B.
Mercury X-Ray map, showing core (medium grey) contains less Hg than the
margin {medlum-bright) and a thin, discontinuous Hg-depletion rim (dark grey)
which corresponds to the to Au-enriched rim of 14A.
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core (ca. 2%) to mid-grain (ca. 5%; Figs. 11, 14). Only the immediate rim (Fig. 14) is variably depleted in
Hg and Ag and enriched in Au. Presumably the increase in Hg from core to mid is an origninal
hydrothermal zoning, whereas the narrow leached zone, indicates some leaching, but not as much as
experienced by grain 2. The average fineness represented by this nugget is in the vicinity of 500. The only
nearby area in Alaska which contains placer electrum of approximately this composition is the Kantishna
district, but Kantishna gold does not contain appreciable Hg. The minimal leaching around this grain, and
the generally cubic shape. indicate a relatively local source. The elevated Te and Bi suggest a plutonic-
related hydrothermal system. In the Fairbanks district (McCoy and others, 1997) plutonic hosted gold is
high fineness and plutonic-related veins in metamorphic rocks contain much lower-fineness gold. By
analogy, grain 3 might have been derived from a plutonic related vein in metamorphic rocks. Its unique
composition suggests formation conditions unusual for the study area.

The additional 3 grains are also puzzling. The “dendritic-looking” grain (#5) is also more silver-rich
(35%) than normal for the study area, but less so than grain 3 (Figs. 11, 12). It also shows no evidence for
compositional zoning or edge-leaching. The strange morphology, lack of compositional zoning, and lack of
rounding indicate it is close to its bedrock source. The two cubic grains (#s 4 and 6) are representative of
the grains previously inferred (Cathrall and others, 198S; Tripp and Nishi, 1989) to represent supergene
gold (grown in place), due to their cubic morphology. However, these cubic grains have compositions
almost identical to those of grain 1--which is definitely not cubic--and grain 6 possesses a distinct depletion
rim. Because documented supergene gold s invariably nearly pure Au (McDonald and others, 1990),
whereas these cubic grains contain abundant Ag and Hg, we interpret them as of hydrothermal origin. We
suggest that their cubic morphology is due to hydrothermal replacement of either magnetite or pyrite.
Similarly, we suggest that the “cube with arms™ morphology of grain 3 (Fig. 14) resulted from
hydrothermal replacement of a cubic mineral (magnetite?) with additional hydrothemmal growth forming the
“arms”. The absence of a compositional contrast between the *‘arms” and “body” of this compositionally
unusual grain (Fig. 14) indicate it was not physically assembled in a stream environment; the electrum
composition is definately not consistent with a supergene origin (McDonald and others, 1990). Lack of
appreciable rounding of grains 3, 4, and 6 suggests that they are close to their source; an obviously
possibility is hydrothermally altered serpentinite just north on Serpentine Ridge (Fig. 2), which contains
abundant fine-grained, cubic magnetite. Knight (1992) similarly documented that cubic placer gold in the
Klondike district contained elevated Hg and Ag, was compositionally identical to lode gold present 0.5 km
upslope from the placer, and was consequently weathered from the lode source.

Natlve Ni inclusions are present in the two cubic grains. Because New York Gulch is just downstream
from a large, highly serpentinized, ultramafic body (Fig. 2), a source mechanism as proposed for gold from
Deep Creek (hydrothermal gold in altered serpentinite) is likely. The combination of Ni® inclusions and
cubic form for grains 4 and 6 strongly imply derivation by hydrothermal replacement of Ni®-bearing
magnetite in altered serpentinite.
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Slate Creek, Rampart District
65°22" N 150°8’ W Tanana B-1 quadrangle

Don Harris donated representative placer gold from Slate Creck. We examined 4 grains (Fig. 15), of
which 3 showed different compositional pattems. Grains 2 and 3 contain inclusions of BiTe,, and have Ag
and Hg compositions indistinguishable from the Eureka Creek gold. Both grains exhibit no compositional
zoning. Their compositions and Bi-Te inclustons indicate that most likely they were recently derived from
a plutonic gold source, presumably the known gold occurrence on Elephant Mountain or occurrences in
altered dikes north of Elephant Mountain. Grain 1 contains essentially no Hg, but is otherwise
compositionally similar to grains 2 and 3 (Fig. 15). This grain either represents gold like that of grains 2
and 3 (but leached of its Hg) or gold from a different, unknown, source. Given the evidence for extensive
leaching of Hg with only minor loss of Ag seen in grain 2 at New York Gulch (Fig. 13), the former
alternative is more likely. Grain 4 (Fig. 15) is significantly lower in Ag than the other grains and shows
essentially no compositionally zoning, hence represents a grain derived relatively recently from its lode
source. Employing the analogy to the Fairbanks district, this gold could be from a vein source distal to a
mineralized pluton.

Hoosier Creek, Rampart district
65°27’ N 150° 5.5° W Tanana B-1 quadrangle

We examined several small nuggets from Hoosier Creek, donated by Jim Dale. In addition, the UAF
Museum loaned one large nugget for microprobe examination. The small nuggets include several different
types of gold, one of which is very similar to the Museum’s nugget.

In total, we examined 8 diffcrent grains from Hoosier Creek (Fig. 16). Five of them (grains 3-7) had
nearly identical compositions, characterized by cores with fineness of 800 to 810, Cu and Hg below
detection, and Bi and Te at detection levels. One grain had rims slightly depleted in Ag, yielding a fineness
of 870. We suspect, based on the evidence for Hg leaching for other nuggets in the general area, that these
grains originally contained appreciable Hg, which was leached out during residence in the ground. If this is
the case, the original lode source of these nuggets was one similar to that of the placer deposits at Rhode
Island and Eureka Creeks, and bore some relation 10 the nearby Elephant Mountain plutonic-hydrothermal
system,

One grain (grain 2; Fig. 16) had cores with lower Ag contents, but 1-2% Hg. It also contained
detectable Cu and lacked detectable Te or Bi. The rims on this grain are slightly to strongly depleted in Ag
and very strongly depleted tn Hg (Figs. 16, 17). The core and rim compositions, degree of zoning, and
trace Cu content of this grain closely resembles grains 2 and 4-6 from Tofty Guich (Fig. 10). The zoning
clearly indicates a long residence time. Given its location north of a major high angte fault with right-
lateral displacement (Fig, 1) it is conceivable that this gold grain was derived from a Tofty-like Tertiary
gravel source.

The third group is represented by grain 1 and the UAF Museum nugget (grain 8). These two contain
detectable Te, no Cu or Hg, and Ag less than those of the first group (Fig. 16). The rim on the Museum
nugget (#8, Fig. 16) is variably depleted in Ag, with a fineness as high as 990.
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Fig. 15. Compositions of placer gold nuggets from Slate Creek, Rampart district. Grain 1 might represent complete
Hg leaching from a grain originally with composition like that of grains 2 and 3. Abbreviations as in Fig. 3.
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completely Hg-depleted grains with original compositions marked by “??”. Abbreviations as in Fig. 3.
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Fig. 17. Silver X-Ray map of grain 2 from Hoosier Creek, showing irregular Ag-
depletion rim (dark grey). Grain is 3.5 mm long and is surrounded by epoxy (black).
Black oval near the top of the grain is a large inclusion of quartz, around which is a
thin Ag-depletion zone. Quantitative core and rim analyses are given in Table 1.
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Based on compositional similarities with the first group, we believe that these two grains come from the same
lode source as the first group, but have been more completely leached.

Little Minook, Jr. Creek, Rampart district
65°27'N 150° 2° W Tanana B-1 quadrangle

Representative placer gold grains from Little Minook, Jr. Creek were donated by Jim Munsell, of
which we mounted and examined six. Three different populations were found, but all exhibited evidence
for extensive leaching; close proximity (Fig. 2) to the nearby, perched, late Tertiary, gold-bearing gravels
(Waters, 1934; Mertle, 1937; Reifenstuhl and others, 1997) strongly implies that the goid in Little Minook,
Ir. Creek was derived from this older source.

Four of the six grains examined (#s 1-3, 7; Fig. 18) had core compositions and zoning pattems
essentially identical to grains 2 and 4-6 from Tofty guich (Fig. 10) and grain 2 from Hoosier Creek (Fig.
16). These grains also contained trace concentrations of Cu and several contained Ni°® inclusions (Fig. 16;
Table 1). X-Ray maps of grains 1 and 3 (Figs. 19, 20) show Ag-Hg leached rims indistinguishable from
the X-Ray maps of grain 2, Hoosier Creek (Fig. 17). These sub-microscopic similarities argue for a
common source, despite the distance which separates the Tofty from the Rampart district.

Grain 5 (Fig. 18) is similar to grains I and 3-8 from Hoosier Creek (Fig. 16) in that it lacks detectable
Hg but has traces of Te and Bi. Grain §, however, exhibits considerably more Ag-leaching than do the
Hoosgier Creck grains. Similar to the Hoosier Creek grains, grain 5 most likely represents a very old,
plutonic-related placer grain, which has been completely leached of Hg.

Grain 4 (Fig. 18) has a composition quite different from normal for the study area, containing relatively
high Hg (>1%) and low Ag (2-3%) concentrations with a wide Ag-Hg depleted rim (Fig. 21). Grain 4 (Fig.
21) seemingly displays a process of nearly-complete Hg depletion with proportionally less loss of Ag
similar to grain 2 from New York Gulch (Fig. 13). Because it is unlike other grains, it may represent a
unique (and unusual?) source, but the metal-depletion rim indicates recycling through earlier gravels. The
extensive depletion rim on this grain, like that of grain 2 (New York Gulch) shows that nearly complete Hg
removal can take place without extensive Ag loss, seemingly observed in many of the low-Hg, moderate-Ag
grains.

Hunter Creek, Rampart District
65°28' N 150° 1'W Tanana B-1 quadrangle

Steve Lasonsky donated several representative placer grains from Hunter Creek. We examined eleven
of these. Seven of the grains exhibited Ag-Hg depleted rims (Fig. 22), indicative of significant residence in
the near-surface environment; the other 4 grains were essentially unzoned (Fig. 23) and presumably not
“old”. Four compositional types were observed, suggesting several different sources and/or degree of
recycling through Tertiary gravels.
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Lz



2R

Fig. 19. X-Ray maps of grain 1 from Littie Minook, Jr. Creek. Matrix is epoxy (black).
Graln |s approximately 2 mm x 1.5 mm. Quantitative core and rim analyses are given In
Table 1. A. Silver X-Ray map, showing irregutar Ag-depleted rim (dark). B. Gold X-Ray
map, showing Au-enrichment rim (bright) which matches the Ag-depletion rim.
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Fig. 20. Mercury X-Ray map of grain 3 from Little Minook, Jr. Creek, showing irregular,
thin Hg-depleted rim (medium grey) on Hg-bearing nugget mounted in epoxy (black).
Grain is 4 mm long. Quantitative core and rim analyses are given in Table 1.
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Fig. 21. X-Ray maps of grain 4 (and parts of adjacent Hg-depleted grains, which were
not microprobed) from Little Minook, Jr. Creek. Grain is approximately 2 x 2 mm.
Quantitative core and rim analyses are given in Table 1. A. Silicon X-Ray map, showing
inclusions in grain 4. White areas are quartz, medium grey are other silicate minerals
(primarity mica), black areas lack silica. Silicates presumably outline gold grains
physically amalgamated in an active stream environment. B. Mercury X-Ray map,
showing that the upper half of grain 4 is almost entirely leached of Hg, but still retains
significant Ag, as indicated by spot analyses (Table 1), whereas the lower half is less-
leached. Significant differences in leaching between the two halves suggests that the
grain was amalgamated after leaching.



Grains 14 and 7 (Fig. 22) have cores with about 10% Ag and 1% Hg and severely Ag-Hg depleted
rims. Rim silver contents vary from 10% to <0.1%, suggesting that Hg is preferentially depleted (Fig. 22).
These grains also contains inclusions of natlve Ni and traces of Cu. The core compositions are
indistinguishable from much of the gold present at Deep Creek and Tofty Gulch; the zoning pattems (with
preferential Ioss of Hg) are like grains from Hoosier and Little Minook, Jr. Creeks. The X-Ray map of
grain 4 (Fig. 24) closely resembles X-Ray maps for these other grains (Figs. 19-21). Cathrall and others
(1987) report up to 1% Pt in Cu- and Bi-poor gold grains from Hunter Creek, presumably this same
population. These compositional characteristics indicate that this gold population experienced interaction
with ultramafic rocks; that only one population contains Nio and Pt suggests a selective hydrothermal
interaction, rather than a mechanical aggregation.

Grain 5 (Fig. 22) is another compositionally unique grain for the study area, containing up to 2% Cu
and inclusions of bomite-chalcocite and galena. Presumably due to the high Cu content, it contains liftle
Ag (Fig. 22). We do not understand the origins of this grain, but Cathrall and others (1987) also found that
some of the Hunter Creek placer gold contained significant Cu, so that this grain is not a fluke. Perhaps it
is of epithermal origins, as gold-bearing early Tertiary volcanic rocks are present in the general area (Liss
and others, 1997).

Grain 6 (Fig. 22) has the high Ag (ca. 20%) and Te (0.05%) concentrations characteristic of Evreka-
type gold. Both in core and rim compositions this grain closely resembles depleted-rim gold from Rhode
Island and Omega Creeks (Figs. 4, 5). Grains 8-11 (Figs. 22, 23) have high Ag and Hg and are anomalous
in Te; they are compositionally similar to “fresh” gold from Eureka Creek (Fig. 3), with very slight
development of Hg-depletion rims. An obvious possibility is that grain 6 represents almost compiete loss
of Hg from grains of Eureka-type composition, and that grains 8-11 are either less leached. or have lost by
abraison (hypothetical) softer, Hg-depleted rims (a mechanism suggested by Knight, 1992).

Gunnison Creek, Rampart District
65°27° N 149°41' W Livengood D-6 quadrangle

Gold from this placer is almost certainly derived from a hydrothermal system associated with the
Sawtooth pluton, located approximately 10 km directly upstream. Mineralized samples from the Sawtooth
pluton contain up 12 ppm Au and 50 ppm Bi (Chapman and Weber, 1972) and the pluton hosts a historlc
Au-bearing stibnite prospect (Mertie, 1937). Four grains were selected for analysis. Three of the grains
exhibit no compositional zoning; one (grain 4) has a tiny depletion zone in one comer (Fig. 25). Although
all the grains contain significant Hg, most of them have lower concentrations than seen in the Eureka area,
possibly indicating differences between Elephant-Eureka and Sawtooth hydrothermal systems. All the
grains contain inclusions of native Ni, indicating some chemical interaction with the nearby serpentinite
(Fig. 2). A proximal source, without cycling through Tertiary gravels is supported by the absence of
significant depletion rims (Fig. 25).

Grain 1 is compositionally unzoned and contains low Ag (<1%) and Hg (.1-.3%) concentrations. It
compositionally resembles gold intergrown with maldonite (Au2Bi) present at the granite-hosted Fort Knox
gold deposit, near Fairbanks (McCoy and others, 1997). Grains 2 and 4 contain inclusions of
bismuthenite and Bi-Te minerals and are compositionally similar to gold from the Eureka area, with
slightly lower Ag and Hg contents. Grain 3 has the highest Hg and intermediate Ag contents (Fig. 25).
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Fig. 24. Mercury X-Ray map of grain 4 from Hunter Creek, showing an irregular Hg-
depleted rim (medium grey) around the grain, which is mounted in epoxy (black). Grain
is approximately 3 x 4 mm. Quantitative core and rim analyses are given in Table 1.
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Fig. 25. Compositions of placer gold nuggets from Gunnison Creek, Rampart district. None of the grains exhibit
significant development of leached rims. Abbreviations as in Fig. 3.
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TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent
BETTISWORTH CLAIMS, EUREKA CREEK PLACER NUGGET
BETTIS_LG_GR1,_RIM rl 203 0.0 0.06 0.00 128 78.0 99.7
BETTIS_LG_GR1,_RIM rl 204 0.0 0.00 0.00 109 787 100.3
BETTIS_LG_GR1,_RIM rl 189 0.0 0.00 0.04 101 787 986
BETTIS_LG_GR1,_RIM rl 203 0.0 000 003 141 77.8 99.6
BETTIS_LG_GR1,_RIM rl 199 0.0 000 000 164 779 995
BETTIS_LG_GR1,_CORE cl 202 0.0 0.00 0.01 143 779 995
BETTIS_LG_GR1,_ AU_N cl 199 0.0 000 000 127 785 996
BETTIS,_LG_GRI,_BRI cl 20.1 0.0 002 005 143 782 99.8
BETTIS,_GR2 rl 202 0.0 0.00 0.04 097 782 99.5
BETTIS_GR2 r2 19.8 0.0 0.00 003 111 783 993
BETTIS_GR2,_NEAR_CO c2 192 0.0 000 002 151 779 986
BETTIS_GR2,_CORE c2 197 0.0 000 007 187 780 99.6
BETTIS_LG_GR3, NEAR r3 20.0 0.0 0.10 004 111 787 999
BETTIS,_LG_GR3,_NEA r3 200 0.0 0.04 0.00 102 784 994
BETTIS,_LG_GR3,_COR c3 199 0.0 0.00 0.07 124 783 995
BETTIS,_LG_GR3,_ADJ c3 202 0.0 0.00 0.05 114 788 1002
BETTIS,_LG_GR3,_ADJ c3 203 0.0 000 0.00 125 779 994
LAST_BETTIS_GOLD_PT  ¢3 203 0.0 0.00 0.00 132 789 100.5
RHODE ISLAND CREEK PLACER NUGGETS
3RI,GR1,DK_RIM1 rl 0.8 0.0 000 003 000 986 995
3RI,GR1,RIM2 rl 0.3 0.0 000 006 000 995 99.8
3RLGRL,LT_SPOT cl 169 0.0 0.00 003 070 84.0 1017
3RI,GR],DK_RIM3 rl 0.4 0.0 0.00 000 000 996 100.0
3RI,GR1,CORI1 cl 21.3 0.0 0006 003 085 77.0 993
3RI,GR1,COR2 cl 212 0.0 0006 005 099 768 99.1
3RI,GR1,COR3 cl 21.7 0.0 0.00 003 080 76.1 987
3RI,GR1,GRAY cl 234 0.0 000 004 081 77.3 1016
3RI,GR2,RIM2 2 19.5 0.0 000 0.08 133 774 983
3RLGR2,RIM3 r2 20.5 0.0 0.00 005 126 772 99.0
3RI,GR2,RIM1 2 20.1 0.0 0.00 000 1.03 778 989
3RI,GR2,COR1 c2 19.8 0.0 0.00 005 081 782 988
3RI,GR2,COR2 c2 20.1 0.0 0.00 012 074 784 994
3RI,GR2,DK_GRAY c2 20,1 0.0 0.00 0.08 1.08 784 99.6
3R1,GR2,COR3 c2 204 0.0 000 002 091 782 995
3RI,GR2,COR3--AGAIN c2 196 0.0 000 0.03 073 774 9717
3RI,GR4,DK_RIM r4 13.9 0.0 0.00 0.02 0.21 84.3 984
3RI,GR4,DK_RIM2 r4 0.2 0.0 0.00 000 000 99.0 99.2
3RI,GR4,LT__CORI1 c4 205 0.0 000 004 194 762 98.7
3RI,GR4,COR2 cd 20,1 0.0 000 004 288 749 979
3RI,GR4,LT_GRAY c4 193 0.0 0.06 0.08 491 758 100.2
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TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent
OMEGA CREEK PLACER GOLD NUGGETS

OM_GI1_COREl cl 187 0.00 000 004 0.16 817 100.7
OM_GI1_CORE2 cl 189 0.04 000 002 024 813 1004
OM_G1_CORE3 cl 188 000 000 000 0.19 81.1 100.1
OMGI1 NEAR QTZ rl 0.9 0.00 000 0.00 000 99.5 1003
OMGI1 NEAR QTZ rl 1.3 000 000 0.00 000 99.0 100.4
OM_G1_DKRIM1 rl 0.8 0.00 000 0.00 000 979 987
OM_GI1_DKRIM3 rl 0.4 003 000 000 000 9.8 972
OM_G1_COREA4 cl 172 0.00 000 003 199 81.3 100.5
OM_G1_DP_RIM3 rl 3.5 0.00 0.00 0.00 024 949 98.7
OM_G2_RIM1 r2 212 000 000 004 164 77.1 999
OMG2_RIM2 r2 220 000 000 004 170 776 1013
OM_G2_RIM3 2 209 000 000 0.07 180 768 996
OM_G2_COREI1 c2 21.8 0.03 000 007 133 776 100.8
OM_G2_CORE_2 c2 209 000 000 003 164 782 100.7
OM_G2_CORE_3 c2 214 00t 000 012 145 77.8 100.7
OM_G2_RIMI1B r2 199 002 000 000 198 755 974
OM_G2_RIM2B 2 19.1 000 000 007 150 738 944
OM_G2_RIM3B r2 200 0.03 0.00 0.09 219 746 970
OM_G3_COREIl1 c3 222 002 000 009 439 742 1009
OM_G3_CORE2 c3 224 000 000 0.06 450 73.6 100.6
OM_G3_CORE3 c3 225 0.01 000 007 424 73.5 1004
OMG3_WHITE RIM1 r3 219 000 000 0.00 455 723 987
OMG3_WHITE RIM2 3 220 002 000 004 443 725 990
OMG3_WHITE RIM3 r3 21.8 0.00 000 005 452 722 985
OM_G3_RIM1 r3 222 000 000 002 460 735 1003
OM_G3_RIM2 3 222 000 000 009 458 735 1003
OM_G3_RIM3 r3 219 000 000 000 442 744 100.8
OMG4_RIM1 r4 6.8 001 000 004 043 929 100.1
OMG4_RIM2 r4 207 000 0.00 006 359 741 985
OMG4_RIM3 rd 208 0.01 000 000 314 775 1014
OMG4_CORE! cd 21.2 0.00 000 007 343 761 100.8
OMG4_CORE2 c4 209 002 000 002 387 76.1 100.9
OMG4_CORE3 c4 21.0 0.00 000 003 365 758 1004
OMG4_RIMB1 r4 214 003 000 012 345 745 99.5
OMG4_RIMB2 r4 218 0.00 000 006 350 748 100.2
OMG4_RIMB3 r4 214 000 000 000 342 751 100.0
OMG4_LT_RIM1 r4 20,7 000 0.00 000 362 745 989
OMG4_LT_RIM2 r4 21.0 000 000 0.06 355 753 999

OMG4_LT_RIM3 4 21.1 000 0.00 0.05 341 755 1001
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TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent

DEEP CREEK PLACER GOLD NUGGETS

DEEP_CRK_G1_RIM1 rl 1.3 0.01 0.00 000 000 989 100.2
DEEP_CRK_G1_RIM2 rl 1.1 001 000 000 000 983 993
DEEP_CRK_G1_RIM3 rl 17.1 000 000 0.03 245 795 99.1
DEEP_CRK_GI1_RIM rl 3.8 0.00 0.00 003 0.02 966 100.5
DEEP_CRK_G1_COREI1 cl 183 0.02 000 0.08 258 795 1004 Ni°
DEEP_CRK_G1_CORE2 cl 183 006 000 004 249 79.1 999 inclus
DEEP_CRK_GI1_CORE3 cl 179 001 000 001 243 791 995
DEEP_CRK_G1_CORE4 cl 176 000 000 002 245 788 98.9
DEEP_CRK_G1_CORES cl 184 005 0.00 004 257 79.5 100.5
DEEP_CRK_G2_RIMI R 1.5 000 000 005 0.05 892 1008
DEP_CRK_G2_RIM2 22 132 000 0.00 006 0.08 873 1007
DEEP_CRK_G2_RIM3 2 129 000 000 0.04 006 87.6 100.6
DEEP_CRK_G2_RIM4 22 9.6 0.00 000 0.00 004 893 989 gar?
DEEP_CRK_G2_CORE1 c2 9.9 004 000 001 008 897 998 inclus
DEEP_CRK_G2_CORE2 c2 0.8 0.01 000 000 020 889 989
DEEP_CRK_G?2_CORE3 c2 11.6 0.00 000 000 0.11 888 100.5
DEEP_CRK_GR4_RIM r4 223 003 000 000 237 763 101.0
DEEP_CRK_GR4_RIM2 r4 21.8 004 000 004 251 765 1009
DEEP_CRK_GR4_RIM3 c4 206 002 000 002 288 758 994
DEEP_CRK_G4_RIM4 4 1.2 0,01 000 000 0.09 986 999
DEEP_CRK_G4_RIMS 4 1.0 000 000 004 008 987 999
DEEP_CRK_G4_RIM6 r4 1.6 001 000 003 004 979 996
DEEP_CRK_G4_CORE!l c4 214 000 000 000 268 758 999
DEEP_CRK_G4_CORE2 c4 217 001 000 002 260 753 996
DEEP_CRK_G4_CORE3 c4 214 002 000 003 234 766 100.4
DEEP_CRX_GS_DEPL _RI rs 2.8 000 000 000 010 981 101.1
DEEP_CRK_G5_DEPL_RI S 1.9 000 000 000 007 979 999
DEEP_CRK_G5_AWAY FR 1§ 2.2 000 000 000 017 959 983
DEEP_CRK_GS_STILL_F S 173 000 000 000 235 799 995
DEEP_CRK_G5_MARGIN_ 1§ 1.6 004 000 0.00 000 982 998
DEEP_CRK_G5_MARGIN_ r5 156 000 0.00 002 135 859 1029
DEEP_CRK_G5_MARGIN_ 15 169 0.00 000 000 213 813 1003
DEEP_CRK_G5_DEPL_RIM r§ 1.6 0.00 0.00 0.00 0.03 99.2 100.8
DEEP_CRK_G5_CORE!1 c5 177 0.01 000 000 187 802 998 NI’
DEEP_CRK_G5_CORE2 c5 175 0.01 000 004 200 80.7 100.2 inclus
DEEP_CRK_GS5_CORE3 cs 175 0.03 000 006 177 80.6 100.0
DEEP_CRK_G6_RIM1 6 2.7 0.00 000 000 000 975 1002
DEEP_CRK_G6_RIM2 6 1.8 005 000 000 018 963 984
DEEP_CRK_G6_RIM3 6 2.4 002 000 000 008 964 989
DEEP_CRK_G6_RIM4 6 1.9 000 0.00 000 005 976 996
DEEP_CRK_G6_COREIl ch 214 000 0.00 0.10 380 744 997
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TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent
DEEP_CRK_G6_CORE2 c6 21,1 000 000 0.07 363 761 100.9
DEEP_CRK_G7_RIM1 r7 33 000 000 000 002 955 988
DEEP_CRK_G7_RIM3 7 4.6 0.00 000 000 0.02 943 989
DEEP_CRK_G7_RIM4 7 59 0.00 000 000 025 943 1004
DEEP_CRK_G7_CORE1 c? 237 0.00 0.00 003 328 73.6 100.6
DEEP_CRK_G7_CORE2 c7 23.0 001 000 004 311 731 992
DEEP_CRK_G7_CORE3 c7 233 004 000 0.03 306 736 100.0
DEEP_CRK_G7_CORE4 c7 238 0.00 000 005 304 737 1005
TOFTY CREEK PLACER GOLD

TETYG1_COR1 ct 1.5 004 000 003 172 86.8 1000
TFTYG1_COR2 cl 120 002 000 0.07 152 868 1004
TFTYG1_COR3 cl 11.4 002 000 005 169 872 1003
TFTY_G1_RIM1_DP rl 11.6 0.05 0.00 0.00 169 87.1 1005
TFTY_G1_RIM2_DP? rl (1.3 002 000 000 154 864 992
TFTYG1_RIM3_DP? rl 1.3 005 000 004 154 845 974
TFTY_G1_RIM4 rl 119 001 000 002 154 868 1002
TFTY_G1_RIMS rl 11.9 001 000 000 167 864 999
TFTY_G1_RIM6 rl 121 003 000 000 165 869 100.7
TFTYG2_RIM1_DP c2 9.1 0.31 000 000 200 875 989
TFTY_G2_RIM2_DP? r2 0.3 0.00 000 000 005 978 98.1
TFTY_G2_RIM3_DP? 22 0.6 0.02 000 005 006 968 976
TFTY_GR2_CORI1 2 2.2 000 000 002 005 979 1002
TFTY_GR2_COR_2 c2 9.5 033 000 001 196 879 997
TFTY_GR2_COR_3 c2 9.6 034 0.00 000 187 883 1001
TFTY_G2_RIM1 c2 9.3 023 000 007 209 90.0 101.7
TFTY_G2_RIMS 2 2.2 0.08 000 000 004 982 100.5
TFTY_G2_RIM6 c2 9.5 0.30 000 0.01 234 879 100.0
TFTY_G3_RIMI1 3 1.0 0.00 000 003 003 989 1000
TFTY_G3_RIM2 r3 2.0 0.00 000 000 003 992 1013
TFTY_G3_RIM3 3 0.2 002 000 000 004 993 99.6
TFTY_G3_CORE1 c3 221 0.01 0.00 006 390 744 1004
TFTY_G3_CORE2 c3 222 000 000 000 370 742 100.1
TFTY_G3_CORR3 c3 213 000 000 0.03 357 747 996
TFTY_G4_RIM]I r4 2.0 000 000 000 026 979 100.2
TFTY_G4_RIM2 r4 2.6 000 0.00 0.00 030 972 100.1
TFTY_G4_RIM3 4 t6.1 004 000 0.09 195 804 986
TFTY_G4_CORE1 c4 164 000 000 0.05 251 81.6 100.6
TFTY_G4_CORE2 cd 165 0.00 000 004 277 81.1 100.4
TFTY_G4_CORE3 cd 16.4 0.04 000 000 269 81.0 100.1
TFTY_G4_RIM4 r4 163 001 000 005 256 813 1003
TFTY_G4_RIMS5 rd4 162 000 000 005 255 81.8 100.6
TFTY_G4_RIM6 rd 2.8 002 0.00 000 006 969 99.7
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TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent
TFTY_GR5_RIM1 5 13.1 000 000 002 250 849 100.5
TFTY_GR5_RIM2 ) 127 0.02 000 0.02 192 851 9938
TOFTY_GRS5_RIM3 rS 127 004 000 001 255 840 994
TFTY_GR5_COREI1 cs 130 003 000 000 156 858 1004 Ni°
TFTY_GR5_COR2 cS 125 003 000 000 142 863 100. inclus
TFTY_GRS_COR3 c5 126 003 000 001 1.83 855 100.0 calincl
TFTY_GR6_RIMI 6 108 0.03 000 0.03 128 883 1004
TFTY_GR6_RIM2 6 1.7 005 000 0.05 124 893 101.3
TFTY_GR6_RIM3 r6 103 004 000 000 124 873 989
TFTY_GR6_LT_AREA c6 127 007 000 000 1.5t 869 101.2
TFTY_GR6_COREI c6 104 008 0.00 006 1.06 89.0 100.6
TFTY_GR6_COR2 c6 129 0.06 0.00 0.00 154 87.1 101.6
TFTY_GR6_COR3 c6 10.7 0.08 000 0.02 1.17 887 100.7
TFTY_GR6_RIM4 6 104 0.01 000 002 125 877 994
TFTY_GR6_RIMS () 105 000 000 002 1.16 872 989
TFTY_GR6_RIM6 6 105 006 000 008 1.18 88S 1003
NEW YORK GULCH PLACER NUGGETS
NY_GUL_G1_RIM rl 195 0.0 000 0.00 286 77.5 99.8
NY_GUL_G1_RIM rl 20.1 0.0 000 000 294 768 99.8
NY_GUL_G1_RIM rl 186 0.0 000 0.02 267 768 982
NY_GUL_GI1_BN_RIM rl 192 0.0 0.00 0.00 276 78.0 99.9
NY_GUL_G1_BN_RIM rl 196 0.0 000 0.02 268 778 100.1
NY_GUL_GI1_BN_RIM rl 19.1 0.0 0.06 0.00 274 782 100.1
NY_GUL_G1_CORE cl 185 0.0 000 001 322 776 993
NY_GUL_GI1_CORE cl 189 0.0 014 0.04 3.00 781 100.1
NY_GUL_G1_CORE cl 19.1 0.0 0.04 0.00 3.05 780 100.1
NY_GUL_GI1_CORE cl 191 0.0 0.00 0.00 297 77.8 999
NY_GUL_G1_CORE cl 195 0.0 000 006 292 778 1003
NY_GUL_G2_EDGE r2 6.1 0.0 000 0.02 0.00 950 1011
NY_GUL_G2_EDGE r2 6.4 0.0 000 0.05 0.00 958 1022
NY_GUL_G2_EDGE 2 15.0 0.0 0.00 001 0.09 858 1009
NY_GUL_G2_CORE c2 256 0.0 000 001 268 713 996
NY_GUL_G2_CORE c2 249 0.0 0.00 004 261 721 997
NY_GUL_G2_CORE c2 257 0.0 000 006 265 71.8 1003
NY_GUL_G2_CORE c2 249 0.0 0.00 0.07 207 725 996
NY_GUL_G2_CORE c2 251 0.0 000 010 215 726 100.0
NY_GUL_G2_CORE c2 245 0.0 000 0.07 220 739 100.6
NY_GUL_G2_CORE c2 244 0.0 000 0.00 183 735 997
NY_GUL_G2_CORE c2 247 0.0 000 003 207 733 100.2
NY_GUL_G2_CORE c2 248 0.0 000 400 218 728 1038
NY_GUL_ELEC RIM r3 535 0.0 0.00 0.04 430 41,5 993
NY_GUL_ELEC_RIM 3 120 0.1 0.00 0.00 039 669 793
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NY_GUL_ELEC_RIM r3 226 0.0 0.00 0.03 154 658 90.0
NY_GUL_ELEC_NOT_RIM m3 51.5 0.0 001 004 468 419 0982
NY_GUL_ELEC_NOT_RIM m3 522 0.0 000 010 480 41.8 989
MY_GUL_ELEC_INCL? m3 523 0.0 0.00 0.08 4.82 420 992
NYH_GUL_ELEC_INCL? m3 51.0 0.0 007 012 463 425 983
NY_GUL_ELEC_CORE c3 46.7 0.0 0.03 0.09 213 3510 999
NY_GUL_ELEC_CORE c3 462 0.0 000 0.09 206 509 99.3
NY_GUL_ELEC_CORE c3 463 0.0 0.00 007 195 513 99.6
NYG_GI1,_RIM 4 139 002 000 000 1.89 847 1006 Ni°
NYG_G1,_RIM 4 139 003 000 000 1.8 84.5 100.3 inclus
NYG_G1,_RIM r4 142 010 000 004 180 853 1014
NYG_G1,_CORE c4 144 0.04 000 006 1.80 841 100.4
NYG_G1,_CORE cd 142 008 000 003 182 842 1004
NYG_G1,_CORE c4 138 0.07 0.00 0.07 1.88 844 1002
NYG_G2_ELECT,_RIM 15 349 0.00 000 008 373 617 1004
NYG_G2_ELECT,_RIM 15} 344 000 000 008 405 61.8 1003
NYG_G2_ELECT,_RIM 5 342 005 000 008 315 61.8 993
NYGULG2_CORE c5 347 004 000 009 351 629 1013
NYG_G2_CORE2 c5 347 001 000 005 320 63.0 1010
NYG_G2_CORE3 c5 345 001 000 005 313 626 1003
NYG_G3,CORE c6 148 0.07 000 0.06 150 83.8 100.3 cubic
NYGUL_GR3_CORE cb 15,1 0.07 000 002 127 836 1000 grain;
NYG_GR3_CORE3 cb 153 0.17 0.00 0.03 082 833 996 Ni+cp
NYG_GR3_COREA4 cb 157 002 000 000 155 831 100.3 inclus
NYG_G3_RIM2 o 1.2 0.03 0.00 0.00 000 99.0 100.2
NYG_G3_RIM3 6 1.0 0.01 000 0.08 0.08 998 100.9
NYG_G3_RIM4 ré 2.6 0.00 000 0.00 017 96.0 989
SLATE CREEK PLACER NUGGETS

4SLATE,GR1,RIM1 rl 219 0.0 0.00 007 000 77.1 99.2
4SLATE,GR1,RIM2 rl 19.8 0.0 0.00 004 000 776 975
4SLATE,GR1,RIM3 rl 195 0.0 000 001 002 762 957
4SLATE,GR1,BI-TE inclus 0.1 0.0 48.02 45.65 0.00 22 96.0
4SLATE,GR1,Bl_TE inclus 0.2 0.0 49.24 35779 0.08 2.4 91.7
4SLATE,GR1,CORE cl 20.1 0.0 0.00 0.03 000 783 984
4SLATE,GR1,CORE cl 153 0.0 000 0.06 000 791 985
4SLATE,GR2,RIM 2 23,5 0.0 0.10 007 146 76.0 101.1
4ASLATE.GR2,RIM2 2 215 0.0 0.00 0.03 139 765 994
4SLATE,GR2,_ DK c2 21.9 0.0 000 005 120 752 983
4SLATE,GR2,CORE1 c2 22.1 0.0 000 010 150 743 98.0
4SLATE,GR2,CORE2 c2 21.8 0.0 000 0.06 144 748 98.1
4SLATE,GR2 RIM r2 21.6 0.0 000 006 131 743 973
4SLATE,GR3,CORE1 c3 300 0.0 0.00 0.10 1.63 66.5 982
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4SLATE,GR3,CORE2 c3 293 0.0 0.14 004 131 675 983
4SLATRE,GR3,CORE3 c3 277 0.0 000 000 113 678 96.7
4SLATE,GR3,RIM1 3 308 0.0 0.00 002 174 629 954
4SLATE,GR3,RIM2 3 276 0.0 000 003 139 686 976
ASLATE,GR3,RIM3 r3 27,5 0.0 0.00 000 152 691 982
4SLATE,GR4,RIM1 r4 102 0.0 000 000 188 86.1 98.1
4SLATE,GR4,RIM2 4 9.6 0.0 000 005 197 854 970
4SLATE,GR4,CORE] c4 10.0 0.0 000 000 222 854 977
4SLATE,GR4,CORE2 cd 10.3 0.0 0.00 0.00 235 861 98.8
4SLATE,GR4,RIM r4 54 0.0 0.00 0.02 0.58 927 98.8
4SLATE,GR4,CORE cA4 10.0 0.1 0.00 004 218 856 979
HOOSIER CREEK PLACER NUGGETS

1HO,GR1,GOUGED_AREA ¢l 11.9 0.0 000 000 000 879 99.8
1HO,GR1,ADJAC cl 123 0.0 000 001 0.00 878 100.1
1HO,GR1,RIM1 rl 127 0.0 000 005 000 866 954
1HO,GR1,RIM2 rl 13.0 0.0 000 007 000 859 990
1HO,GR1,RIM3 rl 12.8 0.0 000 001 000 864 992
1HO,GR1,COR1 cl 123 0.0 000 004 0.00 873 996
HOOSIER_GR2_CORE c2 7.5 0.1 000 000 106 904 990
HOOSIER_GR2_RIM 2 0.1 0.0 000 000 0.00 997 99.8
HOOSER_GR2_RIM2 2 1.3 0.0 0.00 000 000 986 999
HOOSIER_GR2_RIM3 2 0.2 0.1 0.00 0.00 0.00 995 9938
HOOSIER_GR2_RIM4 2 0.2 0.1 0.00 0.00 0.00 100.0 100.2
HOOSIER_GR2_CORE c2 7.3 0.1 0.00 000 111 904 988
HOOSIER_GR2,_INCLUS c2 7.3 0.0 0.00 005 177 892 983
HOOSIER_GR2,_CORE c2 7.8 0.0 0.00 004 157 902 99.6
HOOSIER,_GR2,_CORE c2 7.4 0.0 0.00 0.02 177 897 989
HOOSIER,_GR3,_SMALL c3 19.0 0.0 0.00 000 0.00 806 99.6
HOOSIER,_GR3,_SMALL c3 184 0.0 000 006 0.00 797 982
HOOSIER,_GR3,_RIM r3 19.0 0.0 0.00 0.00 0.00 806 99.6
HOOSIER,_GR3,_RIM r3 193 0.0 0.00 0.05 0.00 801 994
HOOSIER,_GR3, RIM r3 185 0.1 0.00 003 000 803 989
HOOSIER_GR4, RIM 4 13.6 0.0 0.00 004 0.00 86.5 100.2
HOOSIER,_GR5,_SM_COR c4 13.0 0.0 000 001 0.00 874 1004
HOOSIER,_GR6,_RIM 6 183 0.1 004 000 000 802 986
HOOSIER,_GR6,_RIM 6 188 0.0 000 002 0.00 806 994
HOOSIER,_GR6,_CORE cb 194 0.0 006 006 000 798 993
HOOSIER,_GR6,_CORE c6 19.0 0.0 0.00 0.01 0.00 81.1 1002
HOOSIER,_GR7,_CORE c7 188 0.0 0.07 0.00 0.00 80.7 99.6
HOOSIER, LAST SMALL  ¢7 193 0.0 000 001 000 804 99.7



TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent
G1_HOO_RIM-big 8 7.5 0.0 000 0.05 0.00 934 1009
G1_HOO_RIM-big r8 1.8 0.0 000 0.0 000 988 100.6
G1_HOO_RIM-big 8 8.1 0.0 000 0.02 000 923 1004
G1_HOO_RIM-big r8 8.5 0.0 0.00 0.00 000 915 100.1
G1_HOO_RIM-big r8 8.4 0.0 0.01 000 000 913 9938
G1_HOO_RIM-big r8 8.4 0.0 003 0.01 000 925 1009
G1_HOO_RIM-big r8 8.0 0.0 0.00 0.02 0.00 926 100.7
G1_HOO_CORE c8 7.8 0.0 000 000 0.00 927 1005 cp
G1_HOO_CORE c8 7.8 0.0 0.00 0.00 0.00 926 100.5 inclus
G1_HOO_CORE c8 7.9 0.0 0.06 0.05 000 931 101.1
G1_HOOSIER_LAST_COR  ¢8 8.1 0.0 0.00 0.05 000 928 101.0
LITTLE MINOOK, JR. PLACER NUGGETS

SMIJ,GR1,RIM1 rl 0.0 0.0 0.00 0.01 000 988 988
SMJ,GR1,RIM2 rl 0.2 0.1 0.00 0.00 000 982 984
5MJ,GR1,RIM3 rl 0.3 0.1 0.06 0.03 000 984 98.8
5MJ,GR1,COR1 cl 120 0.0 0.00 0.00 1.67 850 98.7
5MJ,GR1,COR2 cl 1.9 6.0 000 0.05 138 848 981
5MJ,GR1,DK cl 121 0.0 009 007 147 86.0 99.8
5MJ,GR1,RIM rl 0.2 0.1 0.00 0.00 0.00 997 100.0
5SMJ,GR1,CORE cl 123 0.0 0.00 004 161 844 983
5MJ,GR1,RIM rl 0.1 0.0 0.00 000 0.00 996 99.7
5MJ,GR1,CORE cl 11.7 0.0 0.03 004 149 855 9838
5SMJ,GR2,RIM1 2 10.6 0.0 0.00 003 194 863 989
5MIJ,GR2,COREI1 c2 106 0.0 0.00 0.01 209 864 991 N
5MJ,GR2,CORE2 c2 103 0.0 0.00 0.00 273 858 98.8 inclus
5SMJ,GR2,CORE3 c2 105 0.0 0.00 003 248 864 995
5MJ,GR2,RIM2 r2 109 0.0 0.00 0.00 226 856 988
5MJ,GR2,RIM3 ¢ 102 0.0 0.03 002 230 853 979
SMIGR2,"RAISED" c2 10.8 0.0 000 0.00 282 855 992
SMJ,GR2,DARK c2 9.9 0.0 0.00 0.08 198 69.2 81.2
5MJ,GR3,RIM1 r3 0.2 0.0 000 0.03 000 984 937
5MJ,GR3,RIM2 r3 0.9 0.0 0.00 001 000 97.8 988
5MJ,GR3,RIM3 r3 0.1 0.0 0.02 000 000 992 993
5MJ,GR3,COR1 c3 9.5 0.0 0.00 000 079 881 984
SMI,GR3,CORE2 c3 10.0 0.0 005 000 085 887 996
5SMIJ,GR3,CORE3 c3 9.6 0.0 0.00 008 097 882 989
5MJ,GR3,DARK c3 1.8 0.0 002 0.00 000 944 963
SMJ,GR3,DK_AREA c3 1.1 0.0 0.00 000 0.00 994 100.5
5MJ,GR3,LT_AREA c3 9.6 0.1 0.00 0.00 091 877 983
5MJ,GR4,RIM1 r4 0.5 0.0 0.00 0.00 000 993 999
5MJ,GR4,RIM2 r4 0.3 0.0 0.00 0.00 000 988 991
5MJ,GR4,RIM3 r4 0.1 0.0 0.00 0.00 0.00 98.1 982
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weight percent
SMJ,GR4,COR1 c4 2.6 0.1 000 000 222 936 985
5MJ,GR4,COR2 c4 2.6 0.1 0.00 000 253 931 984
SMJ,GR4,COR3 c4 2.8 0.1 0.01 0.01 234 939 992
5MJ,GR4,COR4 c4 0.7 0.0 000 0.01 000 98.6 993
5MJ,GR5,LT_CENTRAL _ cS 155 0.0 000 000 000 842 997
5MJ,GR5,DK cS 0.2 0.0 000 002 0.00 999 1002
SMJ,GR5,DK cS 0.7 0.0 000 0.00 000 921 929
SMJ,GRS,RIM r5 0.0 0.0 000 000 000 993 993
SMJ,GR5,DK ¢S 0.3 0.0 000 000 000 101.2 101.6
5MIJ,GR7,COREIl c7 10.4 0.0 000 0.06 111 875 991 Nf°
5MJ,GR7,CORE2 c7 10.9 0.0 000 003 089 872 99.1 inclus
5MJ,GR7,RIM1 r7 10.6 0.1 000 002 169 862 98.6
SMJ,GR7,RIM2 r7 104 0.0 0.00 000 0.00 879 983
HUNTER CREEK PLACER NUGGETS

2HUNT,GR1,CORE1L cl 7.2 0.0 000 000 058 91.0 988
2HUNT,GR1,RIM1 rl 1.2 0.0 0.00 0.04 0.00 997 101.0
2HUNT,GR1,DARK_SPOT cl 1.5 0.1 000 0.02 063 903 985
2HUNT,GR1,RIM rl 0.7 0.0 000 000 0.00 989 99.6
2HUNT,GR1,CORE cl 7.7 0.1 0.00 0.02 08 904 99.1
2HUNT,GR2,CORE c2 122 0.0 0.00 003 0.00 879 100.1
2HUNT,GR2,CORE2 r2 122 0.0 0.00 001 0.00 880 100.2
2HUNT,GR2,RIM r2 11.8 0.0 0.00 0.07 0.00 87.6 99.5
2HUNT,GR2,RIM2 r2 1.5 0.0 0.15 0.00 0.00 88.0 99.7
2HUNT,GR2,_RIM3 2 11.6 0.0 0.00 0.00 0.00 88.1 997
2HUNT,GR2,CORE3 c2 120 0.0 0.00 000 0.00 882 100.2
2HUNT,GR2,CORE c2 8.0 0.0 0.00 0.00 068 90.6 99.3
2HUNT,GR3,CORE1 c3 8.1 0.0 0.00 001 085 898 98.8
2HUNT,GR3,CORE2 c3 7.9 0.0 0.00 0.02 073 898 985
2HUNT,GR3,RIM r3 9.0 0.0 0.00 0.00 000 902 993
2HUNT,_GR3,RIM2 3 9.0 0.0 0.02 000 0.06 893 98.3

2HUNT,GR4,0RANGE_RIM r4 5.8 0.0 0.00 002 0.00 933 99.1
2HUNT,GR4,0RANGE_RIM r4 0.5 0.1 0.00 000 0.00 982 988

2HUNT,_GR4,CORE c4 8.5 0.0 0.00 000 136 889 988 Ni
2HUNT,GR4,CORE2 c4 8.5 0.0 0.00 001 107 8.0 985 inclus
2HUNT,_GR4,_RIM r4 0.0 0.0 0.00 001 000 994 994
2HUNT,GR4,CORE3 c4 8.1 0.0 000 0.03 164 878 976
2HUNT,GR4,RIM2 r4 0.4 0.0 0.00 0.00 000 9951 99.6
2HUNT.GR4COREA4 c4 8.5 0.0 0.00 0.04 141 887 98.7
2HUNT,GR4,CORE4 c4 8.6 0.0 000 001 122 882 98.1
2HUNT,GR4,CORES c4 8.8 0.0 0.00 0.07 177 883 989
2HUNT,AU_ADJAC 5 0.3 1.9 0.00 0.00 0.18 9.6 989

2HUNT,GR5,RIM 15 0.0 0.0 0.00 0.00 000 991 99.1



TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.
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2HUNT,_GRS,CORE ¢S5 0.3 1.9 0.00 003 031 965 99.0 bn-cc,
INCLU_IN_2HUN-ORG c5 0.2 1.9 0.02 000 027 953 977 g
2HUN-ORG,_MAIN c5 0.2 1.9 000 000 039 968 993 inclus
#2-HUNT_RIM s 0.2 0.0 003 000 000 993 995
#2-HUNT_RIM_ORANGE rs 0.0 0.1 0.11 0.00 000 992 994
#2-HUNT_ORAN-RIM r5 0.1 0.0 000 002 000 999 100.0
#2-HUNT_ORANG_RIM s 0.0 0.0 000 000 000 937 938
#2-HUNT,_ORAN_RIM 5 2.7 1.0 000 000 0.13 954 993
#2HUNT_ORG-CORE cs 0.3 1.9 000 000 022 9.3 98.8
#-HUNT_YL1 cb 20,0 0.0 000 006 059 789 996
#2HUNT _YL2-CORE cb 197 0.0 000 006 030 799 100.0
#2-HUNT_YL3-EDGE cb 19.6 0.0 000 0.04 000 79.7 993
#2HUNT_YL4-EDGE 6 147 0.0 0.01 006 001 833 980
#HUNT_YLS-EDGE 6 2.0 0.0 000 0.00 0.00 984 100.5
#2HUNT_YL-EDGE ré 1.1 0.0 000 004 000 987 99.8
2HUNT,GR7,RIM r7 2.2 0.0 0.00 0.00 000 97.1 99.3
2HUNT,GR7,RIM r7 4.4 0.0 000 000 000 952 995
2HUNT,GR7,CORE c7 11.3 0.0 000 006 109 856 981
2HUNT,GR7,CORE2 c? 1.5 0.0 000 003 101 867 99.2
2HUNT,GR7,RIM2 r7 1.3 0.0 0.00 0.00 0.00 987 100.0
2HUNT,GR7,RDM3 r7 0.4 0.0 0.13 0.02 000 983 988
2HUNT,GR7,DK_RIM r7 10.6 0.0 000 006 105 857 974
2HUNT,GR7,RIM r7 1.0 0.0 000 003 000 961 97.1
2HUNT,GR7,CORE c7 1.5 0.1 000 003 1.07 863 989
2HUNT,GR7,RIM r7 0.6 0.0 000 004 000 976 983
2HUNT,GR7,RIM r7 1.1 0.0 005 004 000 984 996
HUNTS,_RIM1 r8 172 000 0.00 0.03 157 813 100.1
HUNT_8, RIM2 r8 168 004 000 000 167 807 992
HUNT_8,_RIM3 r8 167 0.05 000 000 147 804 987
HUNT_8_COREI1 c8 172 005 000 000 1.38 823 100.9 aspy
HUNT_8_CORE2 c8 172 004 000 007 166 825 101.5 inclus
HUNT_8_CORE3 c8 167 004 000 005 157 821 1005
HUNT_8_RIM4 r8 158 003 000 004 128 831 1003
HUNT_9A,_RIM1 r9 15,8 000 000 0.03 093 838 1006
HUNT_9A_RIM2 9 154 000 000 0.00 102 831 995
HUNT_SA_RIM3 9 152 003 000 001 128 830 995
HUNT_9A,_RIM4 9 149 000 000 0.06 149 831 996

HUNT 9A_COREIl c9 15,3 0.0t 000 001 137 836 1003
HUNT9A_RIM4 o 154 000 0.00 0.04 1.02 837 100.1
HUNT_9A_CORE3 c9 154 0.00 000 005 228 834 101.1
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TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.

Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent
HUNT_9A_RIM1 9 156 0.00 0.00 0.01 086 853 1018
HUNT_SB_RIM2 r9 145 000 000 003 078 845 998
HUNT_9B_RIM3 2% 146 001 000 002 124 835 994
HUNT_SB_RIM4 r9 146 003 000 007 043 829 98.0
HUNT _9B_COREI1 c9 145 001 000 0.04 235 841 1009
HUNT_9B_CORE_2 c9 149 0.00 000 004 229 832 1004
HUNT_SB_CORE_3 c9 148 0.00 000 002 115 837 997
HUNT_10B,_RIM1 rl0 17.0 0.00 000 0.00 161 812 999
HUNT_10B,_RIM2 rl0 173 0.00 0.00 010 1.12 807 99.2
HUNT_10B_RIM3 r10 158 001 000 0.08 207 824 1003
HUNT_10B_CORE!1 cl0 126 000 0.00 003 240 842 992 aspy
HUNT_10B_CORE2 cl0 138 0.02 000 000 193 833 991 inclus
HUNT_10B_CORE3 cl0 131 005 000 0.00 248 835 991
HUNT_10C_COREI1 cl0 149 0.03 000 000 215 849 1020
HUNT_10C_CORE2 cl0 147 0.02 000 0.07 218 831 100.1
HUNT_I0A_RIM1 r10 145 002 000 0.05 177 832 996
HUNT_10A_RIM2 rl0 15,0 002 000 000 1.8 814 983
HUNT_1-A_RIM3 r10 133 002 000 000 219 850 100.5
HUNT_10A_CORE_]1 cl0 121 0.06 000 0.00 206 850 99.1
HUNT_10A_CORE2 cl0 11.8 0.00 0.00 000 199 851 989
HUNT11C,_ TINY_DENDR rll 175 0.00 0.00 0.04 1.41 81.8 100.7
HUNT11C,_RIM2 rll 180 001 0.00 000 132 822 1015
HUNT_11C,_RIM3 rlt 177 004 000 002 133 817 1008
HUNT_11C,_RIM4 ri1 159 000 000 005 149 820 995
HUNT_11C,_COREI1 cll 163 0.01 0.00 000 158 815 994
HUNT_11C,_CORE2 cll 169 0.02 000 0.00 133 817 100.0
HUNT_11C,_CORE3 cll 170 0.00 0.00 0.08 146 820 100.5
HUNTI!1B,_RIM1 rll 167 0.02 0.00 007 164 806 99.0
HUNTI11B,_RIM2 rll 170 0.01 000 001 148 798 983
HUNTI11B,_RIM3 rl1 168 0.02 0.00 003 156 80.0 98.4
HUNTI11B,_COREI1 cll 173 0.05 0.00 0.07 162 813 1004
HUNT!1B,_CORE2 cll 167 000 000 005 167 813 99.7
HUNT11B,_CORE3 cll 168 0.00 0.00 001 217 808 998
HUNT10_ARM1_CORE cl0 12,1 0.00 0.00 0.01 241 855 100.0
HUNTI10_ARM1_MID c10 1.8 000 0.00 001 231 852 993
HUNT10_ARMI1_RIM rl0 131 0.03 0.00 000 198 847 998
HUNT10_ARMI_INCLUS c10 1.7 0.00 000 0.03 213 853 992
HUNT10_ARMI1_RIM2 r10 154 0.00 000 002 1.8 819 992
HUNT10_ARMI1_RIM3 rl0 159 0.00 000 000 185 808 986

HUNT10_ARMI1_CORE2 cl0 121 0.00 0.00 0.00 208 845 986
HUNTI10_ARM1_CORE3 cl0 122 000 000 000 195 B84.0 982



TABLE 1: MICROPROBE DATA FOR PLACER GOLD NUGGETS, CONT.
Description Label Ag Cu Bi Te Hg Au Total Notes
weight percent

GUNNISON CREEK PLACER GOLD
GUNNISON_GI1_COREI1 cl 0.2 396 000 000 032 957 100.1 all

GUNISON_G1_CORE2 cl 0.2 401 000 000 027 958 100.2 grains
GUNNISON_G1_CORE3 cl 0.2 402 000 000 019 958 100.2 have
GUNNISON_G1_RIM1 rl 0.3 393 000 000 012 951 994 Ni°
GUNNISON_G1_RIM2 rl 0.4 393 000 ©0.00 026 954 100.0 inclus
GUNNISON_G1_RIM3 rl 0.3 400 000 000 009 950 994
GUNNISON_G1_RIM4 rl 0.2 402 000 0.00 024 944 989

GUNNISON_G2_NEAR_CO c2 1.5 003 000 0.03 019 883 999
GUNNISON_G2_CORE2 c2 117 004 000 0.03 016 89.0 1009

GUNNISON_G2_COR3 c2 114 002 000 001 0.14 8.1 100.6
GUNNISON_G2_CORE4 c2 119 0605 000 005 023 884 100.6
GUNNISON_G2_RIM1 r2 134 000 000 0.01 017 841 977
GUNNISON_G?2_RIM2 12 129 0.00 000 0.00 024 846 978
GUNNISON_G2_RIM3 r2 132 005 000 000 020 863 998
GUNNISON_G2_RIM4 2 129 002 0.00 003 0.18 878 1012
GUNNISON_G3_RIM1-SP 13 6.0 0.03 0.00 0.00 0.88 929 997
GUNNISON_G3_RIM2 3 3.9 0.02 000 000 088 939 987
GINNINSON_G3_RIM3 3 4.4 0.05 000 0.05 1.01 953 100.8
GUNNISON_G3_RIM4 13 3.9 0.02 000 002 052 951 996

GUNNISON_G3_CORE!1 c3 37 002 000 001 055 9.0 100.3
GUNNISON_G3_CORE2 c3 43 001 000 0.00 070 951 100.1
GUNNISON_G3_CORE_3 c3 4.0 0.01 000 000 0.87 953 100.2
GUNNISON_G3_CORE_4 c3 4.2 001 0.00 000 198 936 99.8

GUNNISON_G4_RIM1 r4 14 0.02 000 004 003 991 1009
GUNNISON_G4_RIM2 r4 149 002 000 0.00 030 842 954
GUNN_G4_RIM3 r4 154 001 000 003 029 839 99.6
GUNNISON_G4_RIM4 r4 134 000 000 0.02 027 846 984
GUNNISON_G4_COREI1 c4 15.1 0.00 000 0.08 028 834 1005
GUNNISON_G4_Bi-Te imclus 153 001 310 175 0.00 816 101.8
GUNNISON_G4_Bi,S; inclus 0.3 0.30 55.57 0.00 0.00 22 583

GUNNISON_G4_CORE2 cd 157 000 000 0.01 028 850 1009
GUNNISON_G4_CORE3 c4 148 0.00 000 000 0.17 856 100.6
GUNNISON_G4_CORE4 c4 151 000 000 009 018 854 100.8
GUNNISON_G4_CORES cd 146 001 000 003 031 849 100.2

Analyses performed using a Chimeca SX-50 electron microprobe at the University of Alaska,
Department of Geology Microbeam facility. A 30 kV, 30 Ma, 1 micron beam was employed for all
analyses.
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