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RESULTS OF 1988 BUREAU OF MINES INVESTIGATIONS IN
THE VALDEZ CREEK MINING DISTRICT, ALASKA

by Michael D. Balenl!

ABSTRACT

The U.S. Bureau of Mines (Bureau) is currently conducting a
four-year study to assess the mineral resources and the mineral
development potential of the 5.7 million acre Valdez Creek Mining
District (VCMD) located in southcentral Alaska. The VCMD study is
part of the Bureau’s ongoing statewide mining district evaluation
program. This report is a summary of the 1988 field work. The field
work involved collection of reconnaissance placer and rock samples,
and also involved sampling and examination of the mines, prospects,
and mineral occurrences which were identified by literature research
of the geology, exploration history, and mining history of the
district. During the 1988 field season, Bureau personnel spent a
total of 11 weeks in the field, collected 1,006 rock and placer
samples, and located, mapped, and sampled 106 of the known mineral
occurrences. The Bureau has visited 243 of the 250 known mineral
occurrences during the course of the VCMD project.

Reconnaissance sampling for placer occurrences resulted in the
identification of &4 previously unreported gold placer occurrences, and
identification of 5 occurrences that contain detectable levels of
platinum or palladium.

Reconnaissance sampling for lode sources of base and precious metals
resulted in the identification of 5 new lode gold-silver occurrences,
identification of 2 occurrences that contain elevated quantities of
chromium, cobalt, nickel, palladium, and platinum, and identification
of one occurrence that contains elevated quantities of copper,
molybdenum, and zinc.

INTRODUCTION

In 1987, the Bureau of Mines (Bureau) initiated the Valdez Creek
Mining District (VCMD) investigation in order to evaluate the mineral
development potential of that portion of Alaska (fig. 1). The
ultimate objectives of this investigation are to identify the mineral
resources of the VCMD, perform theoretical mining feasibility studies
of mines designed for application to the type of deposits that occur
in the VCMD, study the application of modern beneficiation
technologies on known deposits, and perform a probabilistic mineral
resource and economic assessment of the mining district. This
investigation is a cooperative effort involving the Bureau and the
Alaska Division of Geological and Geophysical Surveys (DGGS).

In 1988, the Bureau conducted both reconnaissance sampling of large
portions of the district, and detailed examinations of selected mines,

1Physical Scientist, Alaska Field Operations Center, Anchorage, AK.
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Figure 1.--Index map of Alaska showing the Valdez Creek Mining District




prospects, and mineral occurrences in the VCMD. This report
summarizes the work done during 1988 and is the second in a series of
three summary reports covering the Bureau’s VCMD field work. These
reports will be published annually during the course of the four-year
investigation.

ACCESS

Portions of the VCMD are accessible from the Parks, Denali, and
Glenn Highways, which are the major roads in the district. In
addition to the major roads, there are poorly maintained mining roads
and hunting trails that provide limited access to some back-country
areas for 4-wheel drive or off-road vehicles. . The most practical
method of access to most of the VCMD is by helicopter or small fixed
wing aircraft. Access by shallow draft boat is possible on some of
the larger rivers such as the Susitna, Chulitna, and Maclaren Rivers.
The Alaska Railroad provides access to the western portion of the
district via the rail line which runs between Anchorage and Fairbanks.

PHYSIOGRAPHY

The VCMD is located in the central portion of the state and is
geographically defined by the limits of the Susitna drainage basin for
that portion of the drainage basin upstream from the Talkeetna River
confluence. The area is bounded on the north by the crest of the
Alaska Range, on the west by the Mt. McKinley massif, on the south by
the Talkeetna Mountains, and on the east by the divide that separates
the Copper River drainage basin from the Susitna drainage basin
(fig 2).

The geography of the area varies from lowlands dominated by
periglacial landforms, to the rugged glaciated mountains of the Alaska
Range.

Vegetation in the lower elevations includes extensive stands of
black and white spruce, cottonwood, and birch, with an undergrowth of
willow, alder, and sphagnum moss. Stands of white spruce and alder
with a ground cover of tundra vegetation grow on the upper slopes.
Stunted spruce and birch are found up to treeline, which ranges from
2,500 to 3,000 ft elevation. Only stunted alpine vegetation and
lichen grow above treeline.

The climate of the area is cool, with cloudy, rainy summers and cold
winters. Talkeetna, located at an elevation of 345 ft in the southern
portion of the study area, has an average January temperature of 8°F
and an average July temperature of 58°F. Yearly precipitation at
Talkeetna totals 28 in., with a mean annual snowfall of 107 in. Broad
Pass is located 80 airline miles north of Talkeetna at an elevation of
2345 ft. The average January temperature is 1°F, and average July
temperature is 52°F. Precipitation at Broad Pass averages 20 in.,
with a mean annual snowfall of 121 in.

The VCMD is sparsely populated, with the majority of the people
living along the Parks Highway. Talkeetna is the largest settlement
within the study area and has a population of 269. Cantwell is the
second largest population center with about 150 residents. Presently,
the Valdez Creek Mining Company camp, with a year-round population of
about 100 persons, represents the third largest settlement in the
district. The only other significant population center is located at
Lake Louise, where less than 100 people reside year-round.



LAND STATUS

The VCMD includes federal, state, and private land holdings. A
generalized land status map is shown as figure 2. Current land status
for specific areas can most accurately be determined by reviewing the
Master Title Plats at the Bureau of Land Management (BILM). Federal
lands fall under the administration of the BIM and the National Park
Service (NPS); State lands are administered by the Department of
Natural Resources (DNR), Division of Lands.

ACKNOWLEDGMENTS

The author gratefully acknowledges the expertise contributed to the
VCMD project by DGGS geologists Thomas E. Smith and Gar Pessel who
assisted with their wide-ranging knowledge of the geology of the
Clearwater Mountains; geologist Tom Bundtzen, who examined the geology
of many of the mineral occurrences; geologist Dick Reger, who studied
the Quaternary geology of much of the district; geochemist Milt
Wiltse, who conducted an orientation geochemical soil survey of the
Gold Hill-Lucky Hill area; and geologists Karen Clautice and Diana
Solie, who conducted geologic mapping and geochemical sampling of the
Clearwater Mountains area.

The author also wishes to thank local geologists, prospectors and
miners, including Howard and Ed Lightfoot, Claude Morris, Joe
Malatesta, Lyle Beecroft, Stan and Harry Kindblade, Kevin Thompson,
Lee Estes, Frank Celizic, Bob Titchemal, John Holmgren, Paul Lindberg,
John Galey, Jr., Bill Elim, Robert Dupere, A. L. Renshaw, Jr., Angel
Vidal, John Dewan, Bill Strauss, Daryl Pelke, Earl Sikes, Danny
Thomas, John Jacobsen, Gerald Anderson, Henry Peters, and Jake Tansey
for sharing their specialized knowledge of the local geology and
mineralization and for providing access to their mining claims. The
staff of the Valdez Creek Mining Co. provided the Bureau access to
their operation on Valdez Creek. Wallace Toupe of Nerco Minerals Inc.
conducted a tour of, and provided geological information about the
Zackly Prospect. Chuck Hawley of Golden Zone Developments Ltd.,
provided access to the Golden Zone Mine.

PREVIOUS STUDIES

Numerous mineral studies have been conducted in the Valdez Creek
Mining District by the U.S. Geological Survey (USGS), Alaska
Territorial Department of Mines (TDM), DGGS, Bureau, private
companies, and by graduate students from various universities.

Brooks, of the USGS, first reported on the district as early as 1908
(21)2. Since that time, Brooks (20-34), Capps (39-46), Cobb (55-69),
Csejtey (72-77), Curtin (78-84), Hawley (102-110), Miller (152-164),
Moffit (165-170), Nockleberg (173-180), P. S. Smith (219-236), T. E.
Smith (238-252), and many other authors have written reports on the
area. Alaska Mineral Resource Assessment Program (AMRAP) studies were
published on the Talkeetna Mountains Quadrangle in 1978 (73, 75-76,
136, 152-163, 253-254) and on the Talkeetna Quadrangle in 1978 (78-84,
136, 172, 185-188, 261).

2Numbers in parentheses refer to the references found in the
bibliography preceding the appendices.
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The TDM began producing reports on the area as early as 1918. TDM
reports include those by Jasper (119-123), Joesting (124-127), and
others (12, 85, 116-117, 145, 206-210, 216-217, 259, 271, 280). The
DGGS began writing reports on the area in 1964, and DGGS has since
published relevant reports by Bundtzen (35-38), T. E. Smith (239-242,
244-250, 252), and others (1, 7, 54, 86-87, 93, 101, 112-113, 137,
192-193, 197, 200, 211, 256, 258, 264).

The Bureau has written several reports concerning the VCMD,
including those by Kurtak (139), Meyer (151), Mulligan (171), Rutledge
(203-204), Wells (275), and others (47, 103, 183, 205, 212, 237,
265-266, 272).

Several private reports have been produced on the area, including
those by Renshaw (190-191), Salisbury and Dietz (205), and Thurow
(260).

Post graduate theses and dissertations concerning the area have been
written by Ford (91), Glavinovich (94), Herzberg (111l), Smith (238),
and Stevens (255).

EXPLORATION AND MINING HISTORY

Geologic and topographic surveys have been made in the VCMD and the
surrounding area by many parties and individuals. The earliest
documented exploration was accomplished by W. G. Jack who explored for
gold in the upper Susitna River headwaters in 1897 (88). 1In 1898, a
USGS team headed by George Eldridge and Robert Muldrow led a party of
surveyors through Broad Pass by way of the Susitna, Indian, and
Chulitna Rivers (8). The Eldridge-Muldrow team is given credit for
the discovery of Broad Pass.

The first documented mineral discovery in the district occurred on
August 15, 1903, when a party led by Peter Monahan discovered placer
gold in the gravel deposits on Galina Creek. Monahan renamed this

creek Valdez Creek after the town of Valdez (27, 30, 164-165). The
mines which subsequently developed on this creek have become the
largest producers of placer gold in the district (table 1). The Valdez
TABLE 1. - Mineral production of the Valdez Creek
Mining District, Alaska, through 1988.
Mine Gold Silver| Copper | Lead Coal Production
0z 0oz 1lbs 1bs st vears
Valdez Creek placer.| 212,018 NP NA NA NA 1903-1988
White Creek placer.. 484 NP NA NA NA | up to 1931
Canyon Creek placer. 9 1 NA NA NA | up to 1920
Golden Zone Mine.... 1,581 8,617 40,648 2,976 NA 1911-1942
Dunkle Coal Mine.... NA NA NA NA |64,000] 1940-1954
Total............. 214,092 | 8,618 | 40,648 | 2,976 {64,000

NP No production records

NA Not applicable

Creek placer gold discovery sparked an influx of prospectors to the

area during the succeeding years.

The result of this small gold rush

was that several lode gold deposits, including both the Timberline and

Black Creek lodes, were discovered around 1906 (167, 201).
During the summer of 1906, Adolph Knopf and T. G. Gerdine working

for the USGS, performed a topographic survey in the headwater regions

of the Nelchina, Little Nelchina, and Oshetna Rivers (182).

Sidney



Paige and R. H. Sargent (also with the USGS), later extended Knopfs'’
work westward into the Talkeetna River drainage (166).

In 1907, the first significant mineral discovery west of Broad Pass
was made by John Coffee on Bryn Mawr Creek (43). Bryn Mawr Creek
drains the area around an arsenical gold-silver deposit known as the
Golden Zone Mine. The Golden Zone Mine is the only deposit in the
district (table 1) with recorded lode metal production.

In 1910, the USGS sent the team of J. W. Bagley, D. C. Witherspoon,
and C. E. Giffin on a topographic survey to map the headwater regions
of the Gulkana and Susitna Rivers (166). A USGS geologic survey of
the same area was conducted concurrently by F. H. Moffit and B. L.
Johnson (170). Moffit and J. E. Pogue extended the Moffit-Johnson
geologic survey of 1910 into the Broad Pass region in 1914 (165, 169),
and Moffit and Bagley completed geologic and topographic surveys of
the Broad Pass region in 1913 (29, 48).

In 1913, a gold rush was started into the Nelchina and Oshetna River
drainages by the report of a gold discovery on Albert Creek, a
tributary to the Nelchina River (48).

Lode copper deposits in the Maclaren River area were discovered in
1918. Although several copper deposits have undergone significant
development work, notably the Denali Prospect and the Kathleen
Margaret Lode, none have recorded production.

The Dunkle Coal Mine, located just east of the Golden Zone Mine,
produced 64,000 tons of coal between 1940 and 1954 (table 1).

In 1984, placer gold prospecting and mining activity on Valdez Creek
and its tributaries increased with the start-up of the Valdez Creek
Mining Company'’s large scale open pit operation. Today the Valdez
Creek Mine is one of the largest placer gold mines in the United
States. Gold production from this mine over the past five years has
been several times greater than the total previous production for the
entire VCMD.

Minor lode gold mining was observed by Bureau personnel on Black
Creek (a tributary to Valdez Creek) in 1984, and development work was
observed there by the Bureau in 1987 and 1988.

Surface drilling, trenching, and underground development work began
at the Golden Zone Mine in 1980 and continued through 1988,

BUREAU INVESTIGATION

Bureau personnel spent 11 weeks during the summer of 1988 performing
ground and helicopter supported field work in the VCMD. The Bureau's
investigation was founded on a data base containing information on the
geology, exploration history, mining history, and locations of
documented mines, prospects, and mineral occurrences in the district.
The data base was created from published and unpublished literature
concerning the VCMD and surrounding area. The data base contains
geologic, mineralogic, geochemical, and/or mining engineering
information on approximately 250 documented mineral occurrences in the
district. During the 1988 field season, 106 of the known mineral
occurrences were located, mapped, and sampled (appendix A, fig. 3).
The Bureau has visited 243 of the 250 known mineral occurrences during
the course of the VCMD project. Data for the other mineral
occurrences that have been visited by the Bureau as a part of the VCMD
investigation are presented in Bureau OFR 43-88 (139).




SAMPLING

The Bureau's investigations included reconnaissance placer and rock
sampling, as well as examination and sampling of the mines, prospects,
and mineral occurrences which exist in the district.

Reconnaissance sampling procedures involved collection of placer and
rock samples from those regions in the VCMD where little historical
information exists about the geology or mineral occurrences. Sampling
and examination of the mines, prospects, and mineral occurrences
involved geologic mapping of the occurrences and/or the collection of
rock, placer, bulk rock and bulk placer samples. These sample types
are described below.

Rock samples consisted of fresh, altered, and/or mineralized
material and were collected from outcrop, rubble crop, underground
workings, or float, in/or proximal to mineral occurrences or apparent
mineral occurrences. The rock samples collected were of seven types:
1) continuous chip - small rock fragments broken in a continuous line
for a measured distance across an exposure; 2) channel - fragments and
dust from a channel of uniform width and depth cut across an exposure
of mineralized rock; 3) random chip sample - collected at random
points from an apparently homogeneous mineralized exposure; 4) spaced
chip - collected in a line at designated intervals across an exposure;
5) representative chip - sample volume collected in proportion to
volume of different rock types observed at a specific locality; 6)
select - collected from the highest grade portion of a mineralized
zone; and 7) grab - collected more or less at random from outcrop,
dump, or float.

Placer samples were collected from river bars, flood plains,
alluvial fans, colluvial fans, or benches. The samples were taken in
areas having known placer gold and/or platinum, as well as in those
areas with no previously reported precious metal occurrences. Samples
were collected by sluicing approximately 0.1 yd3 of stream or bank
gravel through a 10 x 48-in. sluice box. The concentrates collected
in the sluice box were then panned down to produce approximately 75 gm
of concentrate. Visible gold was recovered from the concentrate by
gravity concentration and then weighed; the remaining concentrates
were analyzed for the elements listed in table Bl.

Bulk rock samples were collected from several different mineral
occurrences in the study area. The samples were collected from
portions of the deposit which were considered to be generally
representative of the ore type. Bulk rock samples weighed between 300
and 1000 1lbs, and were sent to the Bureau’s Salt Lake City Research
Center for metallurgical and beneficiation testing.

Bulk placer samples were collected from two different sites in the
Valdez Creek drainage. The material sampled represented a portion of
the placer deposit which at that time was considered ore. Bulk placer
samples weighed approximately 900 pounds. The material was dried,
screened to various material size fractions, and weighed to determine
the material size fraction weight distributions. The free gold was
then recovered by either sluicing, panning, or using a spiral
concentrator, depending on the material size fraction, to determine
the size distribution of the gold in the deposit.

ANALYTICAL PROCEDURES

During the 1988 field investigation of the VCMD, the Bureau



collected 1,006 placer and rock samples. Analytical procedures for
the placer samples involved gravimetric recovery and weighing of the
visible gold and/or platinum, grinding the remaining concentrate to
100% -140 mesh, and performing an inductively coupled plasma (ICP)
spectroscopic analysis to determine the elemental composition of the
concentrates. Further analysis by atomic fluorescence spectroscopy
(AFS) was performed to determine the quantity of gold, platinum,
and/or palladium contained in the placer concentratesé. Rock samples
were ground to 100% -140 mesh and geochemically analyzed by ICP
spectroscopy. Any sample that contained visible quantities of
minerals composed of either gold, silver, PGM, copper, lead, zinc, or
antimony elements had fire assay and/or atomic absorption analyses
performed for those elements. The detection limits for the elements
that were analyzed by ICP, AFS, and fire assay methods are listed in
table Bl.

RESULTS

This report presents the findings of the field investigations which
were completed during the 1988 season; it is not a comprehensive or
conclusive discussion of the entire VCMD project.

The locations of mineral properties examined during the 1988 field
season are shown on figure 3. Sample locations are represented by map
numbers on figure 4. Appendix A correlates the name of mineral
properties with map numbers, and also lists information on the U.S.
public land survey location, deposit type, mineral commodities, and
recorded production for each property. The map numbers are cross
referenced with actual sample numbers in the analytical results
(appendix B). Appendix B also contains information about the type of
sampling method used during the collection of each sample, ie. grab,
select, channel, placer, etc.

In the discussion below, sample results are referred to by sample
location, sample number, and map number. Sample location refers to
the actual geographic location or property name where a sample was
collected .in the field. Sample number refers to the number that was
assigned to a sample when it was collected in the field. Map number
refers to the numbering system used on figure 4, that is used to
graphically represent the locations of samples. Some map numbers
represent more than one sample number due to tight sample spacing in
the field.

Reconnaissance Sampling

Reconnaissance sampling procedures involved collection of placer and
rock samples from those regions in the VCMD where little historical
information exists about the geology or mineral occurrences.

Therefore, any sample that was not collected from a documented mine,
prospect, or mineral occurrence was considered a reconnaissance sample.

3a11 placer sample results except for gold (oz/cy), are values that
correspond to the concentration of elements in the sample
concentrate. To recalculate the reported results to that which
represents the original sample volume, see the formulas in appendix
C. The reported results for gold (oz/cy) relate to the grade of
unwashed (virgin) gravel.




New Placer Occurrences

Gold was observed in nearly all of the placer samples taken during
the 1988 field season, although in most cases, the quantity of gold
was too small to be measured. Reconnaissance sampling resulted in the
identification of 4 previously unreported gold placer occurrences, and
identification of 5 placer occurrences that contain detectable levels
of platinum or palladium. Reconnaissance samples containing gold
concentrations greater than 0.002 oz/yd3 were collected at the
locations listed in table 2, and are shown on figure 4.

TABLE 2. - Reconnaissance placer samples containing
gold values greater than 0.002 oz/yd3

Map Sample Gold

no. no. Location description oz/yd3
247..| 2320 E. Fk. Chulitna R. trib.| 0.003
253..| 2148 E. Fk. Chulitna R....... 0.002
339..( 2510 Portage Creek........... 0.002
351..| 2374 Susitna River trib...... 0.002

The concentates from 5 reconnaissance placer samples have gold
concentrations above the AFS analytical detection limit of 10,000 ppb
(0.290 oz/st). This is significant because the AFS analyses of the
placer samples were performed after the placer gold was removed from
the placer concentrates. The AFS results can be interpreted to
indicate that (1) all of the placer gold was not recovered from the
concentrates, and/or (2) there were minerals present in the
concentrates that contained disseminated gold. The 5 concentrate
samples that contained greater than 10,000 ppb gold were
collected at the locations listed in table 3, and are shown on figure 4.

TABLE 3. - Reconnaissance placer samples containing
>10,000 ppb gold (AFS analysis)

Map numbers Sample location
209......... Honolulu Creek

253, 254, ... E. Fork Chulitna R.
361......... Black River

407. ... .. ... Oshetna River

Gold was recovered from placer samples that were taken from the
Tertiary conglomerates in the southeastern (map nos. 427-428, 438,
486) and the southwestern (map nos. 308-311, 314-315, 317) portions of
the mining district (see appendix B for results for these samples).
Although no economic quantities of gold were recovered from the
samples, the results of the sampling indicate that the Tertiary
conglomerates are a source of the gold that is present in the
Quaternary gravels of those areas.

High levels of silver were detected in the concentrates from two
placer samples. Sample 2329 (map no. 254), located on the East Fork
Chulitna River, contained 170.5 ppm silver. Sample 2374 (map no.
351), located on a small unnamed tributary to the Susitna River,
contained 120.0 ppm silver.

A total of 5 reconnaissance samples contained detectable levels of
platinum group metals (PGM). Table 4 summarizes these results.
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TABLE 4. - Reconnaissance placer samples containing detectable PGM

Map Sample Pd Pt
no. no. Location description | ppb ppb
119....] 2030 Nowater Creek........ 8 ND
157....1 2020 Butte Creek.......... 6 ND
213....| 2273 Honolulu Creek....... ND 20
225....| 2252 Honolulu Creek trib.. 4 ND
345, 2464 Susitna River trib... ND 10

ND Not detected.
New Lode Occurrences

Reconnaissance sampling for lode sources of base and precious metals
resulted in the identification of 5 new lode gold-silver occurrences,
identification of 2 occurrences that contain elevated quantities of
chromium, cobalt, nickel, palladium, and platinum, and identification
of 1 area containing elevated quantities of copper, molybdenum, and
zinc.

McCallie Glacier Occurrence

The McCallie Glacier Occurrence, located on a steep sided ridge at
the head of the McCallie Glacier, yielded five select samples (table
5) that contained elevated concentrations of gold, silver, lead,
antimony, and zinc. All of the samples were collected from a
silicified sequence of calcareous, mafic, metavolcanic rocks. The
mineralized sequence of rocks has an apparent thickness of
approximately 100 ft; the strike length and depth of the deposit is
unknown. Disseminated sulfides were observed throughout this sequence
of rocks. The density of disseminated sulfides in the host rocks
increased near local structures such as breccia zenes and areas that
contained stockwork type quartz veinlets. Disseminated sulfide
minerals are pyrite, pyrrhotite, arsenopyrite, sphalerite, and galena.

TABLE 5. - Summary of analytical results for samples collected
at the McCallie Glacier Occurrence

Map Sample Ag Au Pb Sb Zn

no. no. Type oz/st oz/st % % %

273...| 2224 S 1.84 0.410 0.17 2.37 0.81
274, ..1 1951 S 1.14 0.028 0.23 0.19 0.50
275...1 2218 S 1.58 0.286 0.37 0.26 0.25
275...} 2219 S 3.87 0.878 1.25 1.44 0.33
275. 2221 S 4.41 0.124 1.79 1.64 1.20

NOTE. --Sample type codes explained in appendix A.

Antimony Creek Occurrence

The Antimony Creek Occurrence is located in a saddle near Antimony
Mountain. Sample 2275 (map no. 230) was collected from a
discontinuous quartz sulfide vein less than 1 ft wide and contained
562 ppm zinc.

Butte Creek Occurrence

The host rock of the Butte Creek Occurrence is a serpentinized
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peridotite containing elevated levels of cobalt, chromium, nickel,
palladium, and platinum. The occurrence is located on the eastern
valley wall of the Butte Creek drainage near Mt. Way. Sample 2213
(map no. 156) was collected from serpentinite and contained 149 ppm
cobalt, 609 ppm chromium, 613 ppm nickel, 28 ppb palladium, and 40 ppb
platinum. Sample 2214 (map no. 156) was collected near sample 2213,
and contained 613 ppm nickel.

East Fork Chulitna River Occurrence

Sample 2266 was collected from malachite stained granite in the
upper reaches of the East Fork Chulitna River (map no. 197) and
contained 3,818 ppm copper, 25 ppm molybdenum, and 819 ppm zinc.
Sample 2402 (map no. 202) was collected from malachite stained granite
located one mile downstream from sample 2266, and contained 3,891 ppm
copper and 8,911 ppm zinc.

Honey Creek Occurrence

Two samples collected at the head of Honey Creek (map nos. 80-81)
contained 78.5 oz/st silver and 38.0 ppm silver respectively. Both
samples were taken from quartz-tetrahedrite-malachite veinlets.
Sample 1739 (map no. 82) was collected from a less than 1-ft-wide
quartz-tetrahedrite-malachite veinlet hosted in mafic metavolcanic
rocks, and contained 8,615 ppm Cu.

Honolulu Creek Tributary Occurrence

Samples 2128, 2125, and 2262 (map nos. 216-218, respectively),
collected at the head of a small tributary to Honolulu Creek,
contained elevated quantities of silver, gold, cobalt, copper, and
antimony. Sample 2128 was collected from a 4-in.-wide sulfide-rich
quartz vein hosted in granite and contained 0.036 oz/st gold, 125 ppm
cobalt, 4,877 ppm copper, and 182 ppm zinc. Sample 2125, collected
from an 8-in.-wide massive sulfide vein hosted in granite, contained
83.5 ppm silver, 0.050 oz/st gold, 660 ppm antimony, 0.87% copper, and
147 ppm zinc. Sample 2262 represents a piece of massive arsenopyrite
float that contained 12.5 ppm silver, 330 ppb gold, 176 ppm cobalt,
130 ppm antimony, and 89 ppm zinc.

Maclaren Glacier East Occurrence

Three samples were collected in an area three miles east of the
terminus of the Maclaren Glacier. The serpentinized ultramafic rocks
contained elevated levels of cobalt, nickel, chromium, palladium, and
platinum. Sample 1662 (map no. 36) contained 70 ppm cobalt, 3,812 ppm
chromium, 1,934 ppm nickel, 16 ppb palladium, and 15 ppb platinum.
Sample 1567 (map no. 38) contained 77 ppm cobalt and 1,314 ppm
nickel. Sample 1664 (map no. 39) contained 64 ppm cobalt, 3,022 ppm
chromium, 1,726 ppm nickel, 14 ppb palladium, and 15 ppb platinum.

Maclaren River Occurrence

Sample 1693 (map no. 56) was collected on the east side of the
Maclaren River near Hidden Lake and contained 7,142 ppm copper. The
sample represents a small occurrence of epidote-carbonate veinlets
hosted in metavolcanic rocks.
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Susitna River Tributary Occurrence

Sample 2469 collected near a tributary to the Susitna River in
Devils Canyon (map no. 352) contained 10.5 ppm silver and 2,121 ppm
zinc. The sample represents a chloritic schist that contains
disseminated pyrite.

West Fork Susitna Glacier Occurrence

Sample 1894 contained 34.5 ppm (1.0l oz/st) silver and 596 ppm zinc,
and was collected near the West Fork Susitna Glacier (map no. 10) from
a 5- to 10-ft-wide white quartz vein hosted in black calcareous
schist. Sample 1797 (map no. 3) was collected from a gossan zone of
calcareous argillite that contained 5 - 7% sulfides in banded
quartz-sulfide veins. The sample contained 72 ppm cobalt and 1,372
ppm zinc.

Examination of Mines, Prospects, and Mineral Occurrences

Placer Occurrences

Thirty-one samples containing amounts of placer gold greater than or
equal to 0.002 oz/yd3 were collected from 10 placer occurrences. Of
these 22 samples, 14 had values greater than 0.004 oz/yd3. Nine
placer samples (map nos. 367, 371, and 374) collected from the B & M
1-4 claims located on Busch Creek contained gold concentrations
greater than 0.004 oz/yd3. The B & M 1-4 claims were being mined
during the 1988 mining season, and represent the only active mining
operation in the VCMD outside of the mining activity at Valdez Creek.
Other placer samples that contained greater than 0.004 oz/yd3 gold
were collected from Canyon Creek (map no. 317), Grogg Creek (map no.
94), the William Defrang Prospect (map no. 419), the Nay Nadeli
Prospect (map no.173), and the Blue Sky Prospect (map no.109).

Concentrates from 52 placer samples that were collected at known
placer occurrences contained greater than 10,000 ppb gold after the
removal of the placer gold. Analytical data for these samples are
included in appendix B.

Concentrates from 52 placer samples that were collected at known
placer occurrences contained measurable quantities of PGM elements.
Sample 1519 contained 3,100 ppb platinum and was collected from Gold
Creek (map no. 415). Sample 1721 was collected from Tyone Creek (map
no. 440) and contained 4,100 ppb platinum and 280 ppb palladium.
Sample 1524 contained 2,500 ppb platinum and was collected from Fourth
of July Creek (map no. 453). The other 49 samples that contained
detectable PGM elements are included in appendix B.

Bulk Placer Samples

Two bulk placer samples were collected during the 1988 field
season. Both samples were collected from gravel in the Valdez Creek
drainage. The samples weighed approximately 900 pounds each and were
composed of bank run material collected from a known placer deposit.
Evaluation procedures involved drying the entire sample, sieving to
determine the gravel size distributions, weighing the various gravel
size classes, recovering the gold from each gravel size class, and
weighing the gold recovered from each gravel size class. The free
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gold in each size class was recovered by either sluicing, panning, or
using a spiral concentrator. The results of these evaluations are
shown in figures 5, 6, 7, and 8.

The Valdez Creek sample was collected from the Blue Sky Claims
located above White Creek’s confluence with Valdez Creek. The total
dry sample weight was 895 1lbs. The gold recovered from the sample
weighed 0.0638 grams. The grade of the bank run ore is 0.0069
oz/yd3. This was calculated using an in-place gravel density of 3000
1bs/yd3.

The White Creek sample was taken from the White Creek placer
occurrence located 1 mile above the White - Valdez Creek confluence.
The total dry sample weight was 979 lbs. The total mass of the gold
recovered from the sample was 0.0688 grams. The grade of the bank run
material is 0.0068 oz/yd3.

Lode Occurrences
Thirty-two of the 106 lode deposits visited in 1988 were lode
occurrences that yielded samples containing elevated amounts of

precious and/or base metals.

Amphi Theater 1-25

The Amphi Theater 1-25 claim block yielded sample 2038 (map no. 122)
that contained 1.77% copper. The sample was collected from a rubble
crop of breccia/stockwork vein material hosted in amygdaloidal basalt,
and contained chalcopyrite, bornite, azurite, and malachite.

Black Creek Lode

Sample 1878 (map no. 100) was collected in the Black Creek Lode adit
from metadiorite which contained numerous quartz stringers. The
sample contained 1,410 ppb gold. Sample 1877 (map no. 101) was also
collected in the Black Creek Lode adit and represents sulfide-rich
quartz stringers hosted in black argillite. The sample contained 910
ppm zinc.

Canyon Creek Occurrence

Sample 2317 was collected at the Canyon Creek Occurrence (map no.
264) from quartz vein float containing galena and arsenopyrite. The
sample contained 2.97 oz/st silver, 8,900 ppm lead, and 871 ppm zinc.

Cummins Claims

Nine of the samples collected at the Cummins Claims contained
elevated concentrations of gold. Table 9 summarizes the most
noteworthy geochemical results from the Cummins Claims. Samples 2158
and 2450 (map no. 294) were collected from the ore dump located at the
mill site. The samples consisted of crushed quartz with minor
sulfides. Samples 2452-2456 (map no. 295) were collected from a
gold-quartz filled shear zone striking N78°W and dipping 84° NNE. The
shear zone has a well defined hanging wall, hydrothermally altered
footwall rocks, and a quartz breccia zone separated from the hanging
wall and footwall by gouge zones. Sample 2452 represents a
3-in.-width of gouge that exists between the quartz breccia zone and
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the hanging wall. Sample 2453 was collected from a 1l-ft-wide quartz
breccia zone and contained only a trace of gold. Sample 2455
represents a 1.5-ft-width of shattered quartz, quartz breccia, and
gouge. Sample 2456 represents a 0.8-ft- width of shattered quartz,
quartz breccia, and gouge, and was collected adjacent to sample 2455.
Sample 2345 (map no. 296) was collected from an exploration pit which
exposed a small limonitic quartz mica vein. Sample 2346 was collected
from a similar exploration pit which exposed a small limonitic pyrite,
mica, quartz vein. Sample 2501 was collected from one of a series of
exploration pits which were dug over a swarm of quartz veins.

TABLE 6. - Summary of analytical results for samples collected
at the Cummins Claims

Map Sample Ag Au

no. no. type ppm oz/st
294 2158 G 4.0 3.158
295 2450 S 1.5 0.042
295 2452 CH 1.5 0.490
295 2455 CH 1.0 0.103
295 2456 CH 1.0 0.020
296 2345 RC 4.5 0.048
296 2346 CR 78.0 0.064
297 2501 G 1.5 0.102

NOTE. - -Sample type codes explained in appendix A.

East Fairbanks Meridian and T1l7S

Samples from the East Fairbanks Meridian and T17S contained elevated
quantities of silver, copper, zinc, and cobalt. Samples 1922-1924
(map no. 5), samples 1926-1928 (map nos. 5, 6, and 7), and sample 1930
(map no. 7) were collected from calcareous schist and limonitic
calcareous schist. Up to 19.0 ppm silver (sample 1930), 1.82% copper
(sample 1923), 0.74% zinc (sample 1930), and 80 ppm cobalt (sample
1928) were present in the samples.

Granite Creek Prospect

Two samples collected from the Granite Creek Prospect contained
elevated amounts of silver, copper and zinc. Sample 1611 (map no.
388) was collected from a silicified, porphyritic, hornblende andesite
and contained 0.16% copper and 0.87% zinc. Sample 1612 (map no. 388)
represents sulfide-rich, silicified, prophyritic hornblende andesite
float and was collected near sample 1611. The sample contained 51.5
ppm silver, 5.75% copper, and 2.36% zinc.

Greenstone Occurrence

Sample 1669 (map no. 53) was collected at the Greenstone Occurrence
from a 1-ft-wide malachite-tetrahedrite-quartz vein hosted in
metabasalt, and contained 6.0 ppm silver, and 2.15% copper.

Grizzly Bear 1-56

The Grizzly Bear 1-56 is located at an occurrence of malachite,
chalcopyrite, bornite pods hosted in basalt. Sample 2003 (map no.
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142) was collected from one of these pods and contained 75 ppm silver,
5.17% copper, and 360 ppb gold.

Honolulu Prospect

The Honolulu Prospect is an altered felsic intrusive body which
hosts at least one massive sulfide vein composed mainly of
argentiferous galena, chalcopyrite, and sphalerite. Sample 2259 (map
no. 222) was collected from a small, discontinuous, sulfide-rich
quartz vein hosted in granite, near a granite-hornfels contact. The
sample contained 37.5 ppm silver, 0.032 oz/st gold, 1.55% copper, and
197 ppm zinc. Random chip sample 2260 (map no. 223) was collected
from a hydrothermally altered granite and represents an outcrop area
of approximately 800 ft2; the structural style and geological
orientation of the mineralized body are unknown. The sample contained
31.2 oz/st silver, 3.32% lead, and 1.73% zinc. Sample 2261 (map no.
223) represents a massive chalcopyrite-galena vein found as float in
the creek bottom 100 ft downstream from sample 2260. The sample
contained 141.7 oz/st silver, 2.30% copper, 6.33% lead, and 6.04% zinc.

Kathleen Margaret Lode

The Kathleen Margaret Lode is located two miles west of the terminus
of the Maclaren Glacier. The main mineralization at the Kathleen
Margaret is a vertically dipping 5- 10-ft-wide outcrop of sulfide-rich
quartz breccia with an exposed strike length of approximately 70 ft.
The mineralized structure contains elevated concentrations of copper,
silver, gold, antimony, tungsten, and zinc. Table 6 lists the most
noteworthy sample results from the Kathleen Margaret Lode.

TABLE 7. - Summary of analytical results for samples collected
at the Kathleen Margaret Lode

Map Sample Ag Au Cu Sb %) Zn

no. no. type Ppm oz/st % Ppm ppm pPpm
48...1 1641 cC 54.0 0.081 | 38.40 20 | 1,770 | 1,762
48...| 1642 cc 20.5 0.010 | 32.60 30 | 1,950 | 1,937
48...| 1643 cG 16.5 0.042 | 14.60 15 | 1,520 949
48...] 1644 cC 27.5 0.119 6.89 10 720 364
48...| 1647 G 7.5 0.012 1.64 25 270 128
47...| 1648 RC 60.0 0.063 5.40 | 1,935 790 614
46...| 1651 RC 0.5 | 7601 0.02 5 30 68
46...| 1652 S 9.0 451 3.17 ND 480 276
46...| 1655 RC 5.0 10l 1.30 ND 200 203
49...| 1826 S 60.0 ND 9.47 5 | 1,170 646

ND Not detected. IResults in ppb.
NOTE. - -Sample type codes explained in appendix A.

Samples 1641-1644 (map no 48) represent a 6 ft continuous channel
sample taken across the main outcrop of mineralization at the
prospect. The vertically dipping mineralized body strikes N19°W, and
is composed of four distinct zones: nearly barren quartz on the eastern
footwall, barren quartz on the western hanging wall, and two quartz-
sulfide zones distinguished by mineralogy, near the center of the
vein. Sample 1641 represents one of these quartz-sulfide zones: a
0.8-ft-wide interval containing bornite, chalcopyrite, and quartz
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breccia. Sample 1642 represents the other quartz sulfide zone: a
1.2-ft-wide interval containing massive bornite and chalcopyrite.
Sample 1643 represents a 0.8-ft interval of quartz containing 10 to
30% (visual estimate) disseminated copper sulfides. Sample 1644
represents a 3.2-ft width of malachite-azurite-stained quartz
containing 15 to 20% (visual estimate) copper sulfides. Sample 1648
(map no. 47) was collected on the north side of Discovery Creek, 300
ft NW of the Kathleen Margaret adit, from vesicular basalt containing
numerous epidote filled fractures. Sample 1826 (map no. 49) was
collected from a small quartz sulfide vein (Discovery Creek vein)
which outcrops on the south side of Discovery Creek. The Discovery
Creek vein appears to be a 600 ft left lateral offset of the main
Kathleen Margaret outcrop. The Discovery Creek vein width varies from
1.2 ft to 6 ft. The vein is cut by a high angle fault 150 ft above
the creek.

Lake View

Samples 1583 and 1584 (map no. 57) were collected at the Lake View
from a small, sulfide-rich quartz vein hosted in epidote altered
basalt. The samples contained 1.66% copper and 1.86% copper,

respectively.

Lichen Occurrence

Two samples collected from the Lichen Occurrence contained elevated
quantities of copper and silver. Sample 2034 (map no. 123) was
collected from a 1.0-ft-wide shear zone showing open-space-filling
textures and contained quartz, chalcopyrite, pyrite, azurite, and
malachite. The sample contained 1.04% copper. Sample 2037 (map no.
124) was collected near sample 2034, and contained 66.0 ppm silver and
3.71% copper. The mineralized body is hosted in altered metabasalt.

Lookout Mountain Prospect

The Lookout Mountain Prospect yielded samples that contained
elevated quantities of silver, lead, antimony, and zinc. Sample 2409
"(map no. 258) was collected from a small, vuggy, limonitic vein hosted
in argillite; it contained 59.5 ppm silver, 6,722 ppm lead, 1,435 ppm
antimony, and 5,004 ppm zinc. Sample 2411 (map no. 258) was collected
from a bleached, silicified argillite, and contained 54 ppm silver,
2,200 ppm lead, and 510 ppm antimony. Sample 2414 (map no. 258) was
collected from silicified argillite and contained 42 ppm silver.

Mex Claims

Samples anomalous in silver, gold, cobalt, copper, nickel, lead,
antimony, tungsten, and zinc were collected from the Mex Claim block.
Sample 1747 (map no. 76) was collected from a skarn in the Honey Creek
drainage, and contained 62 ppm silver, 820 ppb gold, 1.86% copper, and
744 ppm zinc. Samples 1590 and 1591 (map no. 90) were collected from
a massive stibnite vein; sample 1590 contained 0.058 oz/st gold and
26.8% antimony, and sample 1591 contained 0.060 oz t gold and 27.3%
antimony. Sample 1743 (map no. 76) was collected from a quartz
sulfide breccia and contained 0.060 oz/st gold. Sample 1749 (map no.
89) was collected from a calcareous, limonitic argillite containing
194 ppm cobalt and 546 ppm nickel.
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Mint Mine

Several samples were collected from two mineralized shear zones at
the Mint Mine. Sample 2325 (map no. 342) was collected in the
vicinity of the Chinaman's Adit. The 5-ft continuous chip sample was
taken across a pyrite, arsenopyrite, quartz breccia zone and contained
2.88 oz/st silver and 970 ppb gold. Samples 2420-2425 (map no. 344)
were collected from a 10-ft-wide quartz, ruby silver, arsenopyrite
pyrite, pyrrhotite, chalcopyrite-filled shear zone hosted in
argillite. Grab sample 2420 was collected from near the hanging wall
of the shear zone and contained 56.60 oz/st silver, 1,350 ppb gold,
and 815 ppm antimony. Representative chip sample 2421, collected from
the silicified argillite beyond the hanging wall of the shear,
contained 4.49 oz/st silver and 665 ppb gold. Sample 2423 was
collected by taking a 3 ft channel sample across a portion of the
shear zone. The sample contained 28.00 oz/st silver and 280 ppm
antimony. Select sample 2424 was collected from within the shear zone
that contained 53.40 oz/st silver, 3,030 ppb gold, and 620 ppm
antimony. Grab sample 2425 was collected from the hanging wall
silicified argillite host rock and contained 2.51 oz/st silver.

Nenana Claims

Two samples (map no. 1) from the Nenana Claims contained anomalous
amounts of zinc. Sample 2051 was collected from a limonitic schist
and contained 5,638 ppm zinc. Sample 2052 was collected from a
malachite, azurite stained quartz breccia hosted in schist, and
contained 3,102 ppm zinc.

Partin Creek Occurrence

Numerous samples were collected from massive arsenopyrite veins and
altered metabasalt at the Partin Creek Occurrence (map nos. 284-285).
Table 7 lists the most noteworthy sample results from the Partin Creek
Occurrence. Sample 1962 was collected from a 1-ft-wide massive

TABLE 8. - Summary of analytical results for samples
collected at the Partin Creek Occurrence

Map Sample Au Ag Co Cu Sb

No. No. Type oz/st Ppm pPpm % pPpm
284 1962 S 0.055 1.0 159 0.11 100
284 1963 RC 0.020 1.0 36 0.03 ND
284 1964 CC 0.050 0.5 47 0.04 ND
284 1966 S 0.148 0.5 88 0.09 25
284 2234 S 0.038 83.1 8 0.08 560
284 2236 S 0.320 21.5 ND 0.05 830
285 2241 S 0.786 147.0 19 1.44 380
285 2245 S 1.350 171.0 163 0.85 3,865
285 2250 S 0.092 150.5 30 0.78 1,745

ND Not detected.
NOTE. --Sample type codes explained in appendix A.

arsenopyrite vein. Sample 1963 was collected from a 7-ft-wide zone of

altered metabasalt containing disseminated sulfides. Sample 1964 was
collected from a 6.5-ft-wide limonitic zone in metabasalt containing
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disseminated sulfides. Sample 1966 was collected from a 1.3-ft-wide
massive arsenopyrite vein. Sample 2234 was collected from a
malachite-azurite stained, stibnite, pyrite, chalcopyrite,
arsenopyrite, quartz vein. Sample 2236 was collected from vuggy,
scorodite stained, stibnite, quartz, arsenopyrite rubble crop,
apparently hosted in unaltered quartz diorite. Sample 2241 was
collected from the same rock type as sample 2236. Sample 2245 was a
select sample collected from a massive chalcopyrite, stibnite,
arsenopyrite vein. Sample 2250 was collected from a chalcopyrite,
stibnite, arsenopyrite vein.

Ready Cash Lode

Samples collected from the Ready Cash Lode contain elevated levels
of silver, lead, and zinc, and to a lesser degree, gold, copper, and
antimony. Table 8 summarizes the most noteworthy geochemical results ‘
for samples collected at the Ready Cash Lode. Samples 2134-2145 were

TABLE 9. - Summary of analytical results for samples collected
at the Ready Cash Lode

Map Sample Ag Au Pb Zn Sb Cu
no.| no. Type| oz/st oz/st % % ppm %

266 2134 | RC 0.99 [ 1651 204 72% 140 | 0.13
266| 2136 | RC 0.09 0.062 ND ND 60 | ND

266| 2138 | cC 1.97 | 1401 0.37 0.05 250 | 0.11
266| 2140 | ccC 0.77 | 8ool 142 0.03 51 0.79
266| 2141 | RC 7.29 | 2401 0.32 0.21 35 | 0.85
266| 2142 | RC 5.86 751 >1 0.24 325 | 0.14
266| 2143 | S 54.90 | 1351 >1 9.20 270 | 2.60
266| 2145 | RC 5.54 | 1301 0.88 0.62 225 | 0.28
268| 2269 | cC 1.87 ND 0.06 0.28 65 | 0.22
268| 2270 | ccC 3.50 ND 0.69 0.09 ND | 0.14
268| 2271 | ¢cC 0.41 ND 0.08 0.06 20 | 0.04
267| 2292 | ¢cc | 29.20 0.008 4.11 1.40 635 | 0.71
267| 2293 | cc | 14.00 0.004 3.03 0.30 350 | 0.32
267| 2294 | CC 8.60 0.004 2.08 0.60 255 | 0.24
267| 2314 | s |[367.53 | 6501 0.18 0.10 | 1,215 | 0.18
267] 2295 | Rc | 10.80 0.205 0.16 0.04 180 | 1.80

ND Not detected. lResults in ppb. 2Results in pPpm.
NOTE. - -Sample type codes explained in appendix A.

collected from outcrop and rubble crop locations in the Canyon Creek
drainage. The samples represent quartz-sulfide veins that outcrop in
the rocks exposed along a 900 ft section of the canyon wall at creek
elevation. Generally, the veins range from 1-in to 15-in-wide and
consist of pyrite, pyrrhotite, stibnite, chalcopyrite, galena,
arsenopyrite, and quartz. Sample 2269 was a 3.8 ft continuous channel
sample taken between the foot wall and the mid-line of a 9-ft-wide,
vertically dipping vein composed of azurite, malachite, scorodite,
chalcopyrite, galena, arsenopyrite, and quartz-breccia. Sample 2270
was a 5.2 ft channel sample taken from the mid-line to the hanging
wall of the vein. The vein outcrops 60 ft above the lower adit on the
Ready Cash Lode. Sample 2271 was collected from a narrower exposure
of the vein 30 ft northeast along strike from samples 2269 and 2270.
Samples 2292-2295 were collected from a system of sheeted quartz
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sulfide-veins that are exposed over a large area of the mountain slope
above and to the southeast of Canyon Creek. The veins are similar in
character, all exhibiting (1) open- space filling textures, (2) small
(less than 5 in) hydrothermal alteration halos, (3) less than 3 ft
vein widths, and (4) compositions mainly of arsenopyrite with
subordinate galena, chalcopyrite and quartz breccia.

Rusty Creek Occurrence

Sample 1917 collected on Rusty Creek, a tributary to Valdez Creek
(map no. 113), contained 0.012 oz/st gold. The sample was collected
from small quartz veins hosted in metamorphosed tuffs of intermediate
composition.

Shotgun Creek Lode

Fourteen of the samples collected at the Shotgun Creek Lode contain
elevated levels of chromium, cobalt, copper, nickel, and/or platinum.
The highest values detected are listed in table 11. Sample 2070 was
collected from a magnetite-rich serpentinite. Sample 2116 was
collected from silica-carbonate altered ultramafic rocks. Sample 2117
was collected from serpentinite. Sample 2118 was collected from a
quartz-carbonate filled shear zone hosted in ultramafic rocks.

TABLE 10. - Summary of analytical results for samples collected
at the Shotgun Creek Lode
Map Sample Cr Co Cu Ni Pt
No. No. Type Ppm ppm ppm ppm ppb
281 | 2116 RC 1,616 62 17 632 | 15
281 | 2117 G 1,225 132 4.79% | 1,684 5
281 | 2118 RC 2,968 117 961 1,549 | 10
283 | 2070 CR 858 109 16 2,178 5
286 | 2102 G 36 34 9,708 46 | ND
286 | 2104 RC 1,006 74 51 1,299 | 10
288 | 2064 S 1,022 85 11 1,394 5
288 | 2065 CR 1,217 72 10 1,414 5
288 | 2066 cc 1,675 85 14 1,973 | 10
288 | 2067 cC 1,566 98 13 1,937 | 10
288 | 2068 CR 1,353 98 16 1,883 | 10
289 | 2077 S 843 77 769 1,347 | 10
289 | 2078 S 546 82 416 1,613 | 15
289 | 2079 CcC 107 37 360 65 5

ND Not detected.
NOTE. --Sample type codes explained in appendix A.

Many reconnaissance samples collected from an area in the headwaters
of Shotgun Creek contained elevated amounts of chromium, cobalt,
copper, nickel, and PGM. Five samples collected at map number 288
contained elevated quantities of chromium, cobalt, nickel, and
platinum. Samples 2064-2068 were collected from serpentinite. Three
samples collected near a drill site in the Shotgun Creek drainage at
map number 289 contained elevated levels of chromium, cobalt, nickel,
palladium, and platinum. Samples 2077-2079 were collected from
silica-carbonate altered ultramafic rocks which were stained with
malachite.

24



Silver Kitty Nos. 1-15

The Silver Kitty gold-silver prospect yielded sample 2318 (map no.
262), which contained 0.110 oz/st gold. The sample was collected from
sulfide veinlets hosted in a biotite quartz diorite porphyry.

Treasure Creek Lode

Two samples (map no. 341l) collected from a porphyry molybdenum deposit
on Treasure Creek contained elevated quantities of silver, cobalt,
tungsten, zinc, and molybdenum. Sample 2159 was collected from a
sulfide-rich portion of the host granite and contained 58.5 ppm silver,
72 ppm cobalt, 160 ppm gallium, and 2.6% zinc. Sample 2161 was
collected from a hydrothermally altered 2-ft-wide molybdenite rich shear
zone cutting granite. The sample contained 13 ppm silver, greater than
1% molybdenum, and 4,220 ppm tungsten.

Tsusena Creek Prospect

Samples collected from the Tsusena Creek Prospect contained elevated
quantities of silver, lead, and zinc. Twenty-six samples were collected
from the numerous quartz-sulfide veins and mineralized shear zones which
occur on the prospect. Table 11 summarizes the most noteworthy results
from samples collected at the Tsusena Creek Prospect. Sample 1994 was

TABLE 11. - Summary of analytical results for samples collected
at the Tsusena Creek Prospect

Map Sample Ag Pb Sb Zn
no. no. Type ppm % Ppm %
183.| 1994 G 11.0 106< ND 5.45
184.| 2429 S 42.0 5501 ND 0.27
184.| 2430 S 2.852 | 3921 40 0.23
185.| 2432 s .| 104.0 >1.00 65 0.95
185.| 2433 S 42.0 0.30 30 0.33
185.| 2434 S 124.0 0.28 90 5631
185.| 2437 S 102.0 0.48 | 150 1.49
186.| 2445 SC 152.0 341 ND 1491
186.| 2446 | sc | 124.0 181 ND | 191
187.| 1999 CR 56.0 10l ND 1051
195.| 2330 ce 26.502 1.21 | 340 0.28
195.]| 2335 S 304.0 0.38 | 105 1651

lResults in ppm. 2Results in oz/st.
NOTE. - -Sample type codes explained in appendix A.

collected from fractured andesite where sulfide mineralization has
filled the fractures and joints. Sample 2429 was collected from
silicified andesite containing disseminated sulfides. Sample 2430 is
representative of a 7-in.-wide quartz-sulfide vein within a 60-ft-wide
hydrothermally-altered zone in brecciated and sheared andesite. Samples
2432-2433 are 0.5-ft-long channel samples collected from silicified,
brecciated, hydrothermally altered andesite containing disseminated
sulfides. Sample 2434 was collected from hydrothermally altered,
brecciated andesite hosting vuggy limonite veins. Sample 2437 was
collected from a 1.4-ft-wide sulfide-rich quartz vein hosted in altered
andesite. Sample 2445 is a 1.8-ft-long channel sample collected from
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silicified andesite containing disseminated sulfides and sulfide
veinlets. Sample 2246 was collected from the same location as 2445,
extending over a 10-ft-width of the mineralized zone. Sample 1999 was
collected from a fractured andesite where sulfide mineralization has
filled the fractures and joints. The highest silver value contained in
any sample collected at Tsusena Creek Prospect was from sample 2330
which was collected from a system of narrow sulfide-rich quartz breccia
veins. Sample 2335 was collected from a heavily limonite stained

quartz-breccia.
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APPENDIX A. - Mines, Prospects, and Mineral Occurrences
Examined in the Valdez Creek Mining District - 1988 field
season.

Name - Refers to the name of a mine, prospect, or mineral occurrence
as it appears in the Bureau’s Minerals Availability System
(MAS) files. Entries are listed in alphabetical order and are
plotted on figure 3.

Location - Refers to rectangular net location coordinates in which the
samples were taken.

Deposit or rock type - Refers to type of material sampled.

Mineral commodity - Refers to primary economic metal or material
present at the property.

Mining production - Refers to documented production from the
respective mine.

Map location numbers - Refers to samples collected in 1988, which are
plotted on figure 3, and listed in appendix B.
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APPENDIX B. - Results of Analyses of Samples Collected from the Valdez
Creek Mining District - 1988 Field Season

Explanation

Map no. - Refers to map number as shown on figure 3.
Sample no. - Refers to field sample number.
Sample type - CC Continuous chip

- CH Channel

- CR Representative chip

-G Grab sample

- PL Placer sample
- RC Random chip
- S Select
- SC Spaced chip
Sample Location ID - Actual property names are capitalized. Physical
. sample location descriptions are listed with only
the first letter of each word capitalized.
% - percent
ppm - parts per million
ppb - parts per billion

oz/t - ounces per short ton

oz/cy - Ounces per cubic yard. Refers to amount of gold recovered from
a placer sample by sluicing or panning.

AFS - Atomic fluorescence spectroscopy
99999 - Above detection limit.
-99 - Not detected.

NA - Not analyzed.
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APPENDIX B. - Results of Analyses of Samples Collected from the Valdez
Creek Mining District - 1988 Field Season--Continued

TABLE Bl. - Analytical detection limits

Inductively coupled plasma (ICP) spectroscopy

Element Minimum Maximum
Al..... 0.01%2 25.00 %
Ag..... 0.2 ppm 200 ppm
As..... 1.0 10,000 ppm
Ba..... 10.0 ppm 10,000 ppm
Be..... 0.5 ppm 10,000 ppm
Bi..... 2.0 ppm 10,000 ppm
Ca..... 0.01% 25.00 %
Cd..... 0.5 ppm 10,000 ppm
Co..... 1.0 ppm. 10,000 ppm
Cr..... 1.0 ppm 10,000 ppm
Cu..... 1.0 ppm 10,000 ppm
Fe..... 0.01% 25.00 %
Ga..... 10.0 ppm 10,000 ppm
Hg..... 1.0 ppm 10,000 ppm
K...... 0.01% 20.00 %
La..... 10.0 ppm 10,000 ppm
Mg..... 0.01% 25.00 %
Mn..... 1.0 ppm 10,000 ppm
Mo..... 1.0 ppm 10,000 ppm
Na..... 0.01% 10.00 %
Ni..... 1.0 ppm 10,000 ppm
Po..... 10.0 ppm 10,000 ppm
Pb..... 2.0 ppm 10,000 ppm
Sb..... 5.0 ppm 10,000 ppm
Sr..... 1.0 ppm 10,000 ppm
Ti..... 0.01% 10.00 %
Ti..... 10.0 ppm 10,000 ppm
U...... 10.0 ppm 10,000 ppm
Vo.o.o... 1.0 ppm 10,000 ppm
W...... 10.0 ppm 10,000 ppm
n..... 2.0 ppm 10,000 ppm
Atomic fluorescence spectroscopy
Au..... 2.0 ppb 10,000 ppb
Pd..... 2.0 ppb 10,000 ppb
Pt..... 5.0 ppb 10,000 ppb

Fire assay plus atomic absorption
aul....| 0.002 oz/st 20.00 oz/st
Au..... 5.0 ppb 10,000 ppb

1(5 assay ton)
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APPENDIX B. - Results of Analyses of Samples Collected from the Valdez
Creek Mining District - 1988 Field Season--Continued

TABLE Bl. - Analytical detection limits--Continued

Atomic absorption

Agl....] 0.01 oz/st 20.00 oz/st
Ag..... 0.5 ppm 500.0 ppm
Cu..... 0.01 % 100.00 %
Pb..... 0.01 % 100.00 %
Mo..... 0.001 % 100.000 %
Zn..... 0.01 % 100.00 %

Lok assay ton)

Neutron activation - gamma spectroscopy
Sb..... | 0.001 % | 100.000 %
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APPENDIX C. - Placer Concentrate Analyses Conversion Table

Abbre- Unit of measure To convert to-- | Multiply by--
viation
ppm...| parts per million 1ppm 2b/136,077
ppb...| parts per billion 3ppb 2b/136,077
ppm...} parts per million 4oz/yd3 2y x (3.233 X 10‘7)
ppb...| parts per billion boz/ya3 2p X (3.233 X 10-10)

lysed to convert placer concentrate values (ppm) to the value (ppm) that
exists in the virgin gravel.

2The letter "b" represents the mass in grams of the concentrate
recovered from a placer sample. The exact mass of each of the placer
sample concentrates is unknown; however, the average mass of each sample
was 75 grams.

3Used to convert placer concentrate values (ppb) to the value (ppb) that
exists in the virgin gravel.

4Used to comvert placer concentrate values (ppm) to the value (oz/cy)
that exists in the virgin gravel.

Note--Conversion factors for placer samples are based on gravel
densities of 3000 1bs/yd3.
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