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ECONOMIC GEOLOGY OF HAINES-KLUKWAN-PORCUPINE AREA,
SOUTHEASTERN ALASKA

By

1.C. Still,! R.B. Hoekzema,! T.K. Bundizen,3 W.G. Gilbert,® K.R. Weir,!
L.E. Burns,3 and S.E. Fechner?

ABSTRACT

Placer gold was discovered in the Haines-Klukwan-Porcupine area in 1898 during the Klondike gold rush,
and placer mining in the Porcupine Creek area has continued intermittently to the present. Silver was mined from
veins in the Lost Silver Ledge prospect in the 1930s; the Kiukwan-lode iron deposit was staked in 1946, Massive
sulfide-barite deposits were discovered in the Glacier Creek area in the late 1960s.

The Porcupine area contains Kuroko-like volcanogenic massive-sulfide, vein gold, polymetallic vein silver,
and skarn deposits, prospects, and occurrences. The Main deposit along Glacier Creek and the Mount Henry
Clay prospect are the most important volcanogenic massive sulfide-barite showings. Samples from two barite-
sulfide lenses in the Main deposit contain up 10 9,98 ppm gold, 356 ppm silver, 7.8 percent zinc, 1.8 percent
copper, 7.2 percent lead, and 56.5 percent barium. Most diamond-core drill holes into the Main deposit did not
intersect the mineralized zone, and the downdip extension of the deposit remains unexplored.

Sphalerite-barite-pyrite-chalcopyrite-banded massive-sulfide boulders are found along the terminus of 2
glacier on the north side of Mount Henry Clay. The highest grade bouldera contain 44 percent zinc and S$ percent
copper. The grade of mineralization intersected by diamond-core drilling does not approach that found in the
boulders.

Additional volcanic-associated massive-sulfide showings in the Glacier Creek area include the Hanging
Glacier prospect, Cap prospect, Nunatak prospect, Little Jarvis Glacier prospect, Jarvis Glacier Gulches prospect,
and the Boundary occurrence, Elevated values of zinc and barium were collected from slate and phyllite in the
Summit Creek drainage. Samples from the Iron Bridge prospect and from an area south of Pyramid Harbor
contain anoralous copper.

Seven gold-bearing vein prospects and occurrences are known within the Porcupine area. Most of the
occurrences are associated with “dike-ladder” veins cutting Late Paleozoic slate. The Golden Eagle prospect
along McKinley Cresk has produced modest amounts of gold. Other vein gold showings include the McKinley
Creek Falls, Annex No. 1, Wolf Den, Quartz Swarm, Big Boulder Quartz Ledge, and LeBlondeau Vein prospects
and occurrences.

Three polymetallic vein silver showings crop out in the Tsirku River valley near Summit Creek and Sunshine
Mountain, Samples from the Lost Sitver Ledge prospect, the Tsirku Silver occurrence, and Meerill's Silver
prospect contain anomalous values of silver, zinc, lead, gold, and copper.

Six oiinor skam prospects and occurences are found within the Porcupine area along the contacts of Rarly
Cretaceous plutons with calcareous horizons. Float and rubblecrop samples from the Mount Seltat occurrence
contain up to 173 ppm silver, 4 percent zinc, 8,400 ppm copper, 2.6 percent lead, and 1,285 ppm tungsten.

The Haines-Klukwan area contains iode and alluvial-fan (placer) iron resources, disseminated copper
occurrences, and numerous vein prospects and occurrences. The pyroxenite in the Klukwan ultramafic complex
containg about 3.5 million tons of 16 percent iron ore; the Kiukwan alluvial fan contains an inferred reserve of

1U.8. Bureau of Mines, Mayflower Island, P.O. Box 20550 Juncau, Alaska, 99802-0550
20.3. Buresu of Mines, 3301 C Steeet, Suite 525, Anchosege, Alaska, 995033935
3AJuska Division of Geological & Geophysioat Surveys, 794 University Avenue, Suite 200, Pairbanks, Ataska, 99709-3645



nearly | billion tons of 10 percent iron. The Haines mafic-ultramafic complex has bilfions of tons of iron
resources, but they are scattered and of a low grade.

Minor disseminated copper occurences are exposed at the south end of Klutsha Mountain, on the ridge at the
head of Goat Hollow, and on the west slope of Tukago Mountain. A high-grade sample collected from & small
chalcopyrite-bomite lens at the Goat Hollow occurrence contained 15 ppm gold, 54 ppm silver, and 21.8 percent
copper. B

Four vein prospects are located along the west side of the Takshanuk Mountaing between Klukwan and
Hainee. At the Mount Ripinski occurrence, quartz veins in metabasalt contained up to 12 ppm gold and 4 percent
COpper.

Most prospects and occurences in the Haines-Klukwan area are found within metabasalt of the Chilkat
Peninsula and Islands. At the Road Cut prospect, surface mineralization extends for 227 ft, but geophyics
suggests that the mineralized zone may extend for 1700 ft. Mineralization was intercepted 25 ft below the surface
in one diamond-core drilt hole, and the indicated resources of the Road Cut Prospect are 700 tons at 0.09 oz/ton
gold, 0.17 oz/ton silver, and 0.8 percent copper at & 3-ft width,

Additional metabasalt-hosted shear zone and dissemimated sulfide copper-zine occurrences are found at the
Road Cut II prospect and at the Zinc Beach, Battery Point, Shikosi Island, and Istands copper occurrences. Shear
zones on the Chitkat Peninsula contain rock and stream-sediment samples anomajous in gold and copper.

Most Early Cretacaeous plutons in the northern part of the Porcupine area and plutons in the Haines-
Klukwan area that are interpreted to be part of the Great Tonalite Sill Complex have geochemical characteristics
that are associated with nonporphyry gold deposits.

The placer geology of the Porcupine area was affected by multiple Holocene glacial episodes that left behind
multiple drift limits, bedrock-incised bench channels, trimlines, hanging valleys, and beheaded drainages.
Glaciofluvial processes produced perched alluvial and colluvial fans and ice-marginal meltwater channels. The
alluvial fan apex at the mouth of Porcupine Creek was probably once at least 1 mi south of its present position,
und a distributary channel of this fan probably spilled over into the drainage now occupied by Walker lake. The
Porcupine area, a8 a whole, is imumature and nested in a high-energy fluvial environment,

Perched ice-marginal meltwater channels and modern Porcupine Creek sediments are the principal hosts of
placer gold. The most important sources of placer gold in the Porcupine area are crosscutting quartz-sulfide-gotd
fissure veins associated with altered mafic dikes cutting Porcupine Slate. Golid fineness from the Porcupine area
averages 837. There are two types of gold present in heavy mineral concentrates: “nugget” gold that shows
evidence of fluvial transport, and wirelike grains that show little evidence of stream transport, Fine gold is
generally absent from Porcupine Creek and elevated channels, but could be present farther downstream in the
Porcupine Creek alluvial fan.

Reconnaissance, channel, and site-specific sampling identified gravel deposits having moderate to high
mineral development potential on fower Porcupine, Cahoon, Chrstmas, McKinley, and Nugget creeks.
Abandonned channel and bench deposits on lower Porcupine Creek have the best potential for supporting a small
to medium-gized heavy-equitpment placer operation. The greatest potential for future mining on a large scale
hinges on exploring the Porcupine and Nugget Creek alluvial fans, which together contain at least 8,000,000 yd3
of potentially auriferous gravel.

INTRODUCTION

The Haines-Klukwan-Porcupine area is drained by the Chilkoot, Chilkat, and Tsirku river systems in the
northern part of southeastern Alagska. The area is bounded on the north and west by the Alaska-British Columbia
border, to the south by Glacier Bay National Park and Davidson Glacier, and to the east by the Chilkoot River
vailey and Lutsk and Chilkoot inlets (fig. 1, sheet 1). This area was examined as part of a study of the Juneau
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mining district in & cooperative effort between the Alaska Division of Geological and Geophysical Surveys
(DGGS) and the U.S. Bureau of Mines (USBM) from 198S to 1988. In 1984, DGGS and the USBM cooperated
in a study of the Glacier Creek-Porcupine Creek area; from 1981 to 1983 the agencies conducted separate studies
in the area. Fieldwork was conducted by foot, boat, truck, and helicopter.

The bedrock geology in the area is subdivided into & western and eastarn terrane as indicated by Gilbert and
others (1991a). The area west of the Chilkat fault is called the Porcupine srea and is discussed first; the area east
of the Chilkat fault is called the Haines-Klukwan area (fig. 1). Earlier reports by the USBM and DGGS referred
to the west-central part of the Porcupine area as the “Porcupine mining area. "

This report reliea heavily on information on lode deposits, prospects, and occurrences previously reported by
Still (1984a, 1984b, 1988) and Still and others (1985, 1987). Brew and others (1978) describe the mineral
resources of Glacier Bay National Park immediately south of the study area. The discussion of placer deposits of
the Porcupine erea is summarized from Bundtzen (1986) and Hoekzema and others (1986). Baggs and Sherman
(1987) discuss the feasibility of mining various types of mineral deposits in the study area. The geologic
framework of the srea ls summarized by Gilbert and others (1991a). Analytical data for most deposits and
prospects are reported in appendixes A-H, but several minor occurrences refer to locality and geochemical data
presented in the companion report to this volume (Gilbert and others, 1991b). |

PHYSIOGRAPHY, CLIMATE, AND ACCESS

The physiography of the area ranges from gentle to rugged. Glaciers formed the major features in the area
and left U-shaped steep-walled valleys and rugged mountains. The Chilkat, Chilkoot, Klehini, Kelsall, Tsirku,
and Takhin Rivers are the major drainages in the area. The higher mountains are glacier-clad, and some glaciers
reach the valley floors. Lush forests and dense brush predominate up to timberline at about the 2,000-ft
elevation. Elevation ranges from sez level (Haines) to 7,434 ft (Mount Henry Clay).

The average anoual precipitation is 60 in. at Haines and is notably less at Klukwan and areas away from
tidewater. Long winters with anowfall from October to April characterize the areas awry from tidewater. The
areas near tidewater have a somewhat milder climate.

The Haines-Kiukwan-Porcupine area i8 serviced by an all-weather road that connects Haines and Klukwan
with the Alaska Highway and the interior road systems of Alaska and Canada. Dirt roads connect the old partly
abandoned town of Porcupine, the Kelsall River area, and the Chilkat Peninsula area with the Haines Highway.
The Alaska Marine Highway System conpects Haines with Bellingham, Washington, and most coastal towns in
southeastern Aleske. A small airport with a paved 4,500-ft mnway at Haines services small gircraft.

LAND STATUS

The Haines-Klukwan-Porcupine area is made up of federal, state, and private land (sheet 2). State and
private land occupies most of the Klehini, Chilkat River, and Chilkoot valleys. About one-third of the stats land
is part of the Chilkat Bagle Preserve and Chilkoot Stets Park, which are closed to mining; the rest is open to
exploration and development under state law. The rest of the area is feders| land, administered by the Bureau of
Land Management and open to exploration and development under the Mining Law of 1872,

Most of the area lode claims are located between the British Colurmbia-Alaska border and Porcupine Creek;
most of the study-area placer claims are located along Porcupine, Cahoor, McKm.ley, Nugget, and Cottonwood
Creeks. The Klukwan area contains about 75 patented fode and placer claims.
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LLODE DEPOSITS, PROSPECTS, AND OCCURRENCES OF PORCUPINE AREA

Coastal Indian trade routes had long been in use in the Klehini River valley by the time of the first recorded
Buropean exploration. G.M. Dawson in 1888, and J.B. Tyrrell in 1892, both members of the Geological Survey
of Canada, explored the area as part of a reconnaissance program (Dawson, 1888, Tyrrell, 1898). A.H. Brooks
of the U.S. Geological Survey reported on the geology of the area in 1899 (Brooks, 1900). Placer gold was
found on Porcupine Creek in 1898 by prospectors en route to the Klondike gold fields. Shortly thereafter, gold
placers were discovered along Glacier Creek and other crecks in the area, From 1898 to 1969 geologic mapping
and prospecting in the vicinity ceatered on the Parcupine placer district. The first detailed geologic study of the
Porcupine Creek area was made in 1903 by C.W. Wright (Wright, 1904). Eakina (1919) provided an excellent
discussion of glaciation and placer-mining operations in the area. Numerous references to the Porcupine Creek
aren are made in U.S. Geological Survey "Mineral Resources of Alaska” and related series from 1900 to about
1930 (Hockzema and others, 1986).

Early prospectors tried to find a lode source for the Porcupine placers, and during the early 19302 a local
prospector discovered the Lost Silver Ledge prospect near Summit Creek (Manuel, personal commun., 1983-
1985). In the early 1980s, Jim McLaughlin discovered the Golden Eagle lode prospect on McKinley Creek.

The first reports of massive sulfide-barite occurrences within the Porcupine area were made by prospector
Merrill Palmer of Haines during 1969-1971 (Palmer, personal commun., 1983-1988). From 1969 to 1971 E.M.
MacKevett mapped the geology of the Skagway B-3 and B4 Quadrangles and briefly examined the Glacier Creek
barite-sulfide occurrences (MacKevett, 1971; MacKevett and otbers, 1974). In 1977 Holdsworth (1977)
examined the Glacier Creek prospects discovered by Palmer (Holdsworth, 1977), as did Inspiration Development
in 1979, and Anaconda Copper in 1980. Anaconda completed three diamond-core drill holes, one of which
intersected the Main deposit. In 1981 Coronado Mining mapped the Main deposit in detail (Peterson and others,
1982).

Dusing 1983-1986 DGGS and USBM personnel mapped the geology of the Porcupine area, examined,
mapped and sampled the lode and placer deposits, and conducted geochemical studies (Bundtzen and Clautice,
1986; Forbes, 1986; Gilbert and others, 1987, 1988; Gilbert, 1988; Hoekzema and others, 1986; Redman and
others, 1985; Still, 1984a, 1984b; Still and athers, 1984, 1987). Keanecott Exploration shared with us their
geological mapping of the Glacier Creek area (Rosenkrans and Jones, 1985).

VOLCANIC-ASSOCIATED MASSIVE-SULFIDE DEPOSITS

Eight volcanic-associated barite-sulfide prospects or occurrences in the Glacier Creek volcanics (sheet 1,
tocs. 5-8, 10-13) are located 4 to 8 mi southwest of the Pleasant Camp border station on the Haines Highway.
These deposits were discovered between 1969 and 1983 by local prospector Merrill Palmer (personsl commun.,
1983-1988) and first described and classified as probabte volcanogenic syngenetics by Hawley (1976).

The Glacier Creek volcanics consist mainly of northwesterly atriking schistose to massive metabasalt and
metamorphosed basaltic andesite that locally show pillow structure. The unit includes subordinate black slats,
felsic schist (metatuff), and marble. The Glacier Creek volcanics are partly Late Triagsic and have undergone
regional greenschist-facies metamorphism (Gilbert and others, 1991a). Mineralized zones hosted in these rocks
are characterized by lenses of iron-stained quartz-gericite schist, chloritic phyllite, tuff, and hydrothermally altered
voleanic rocks. These lenses may be hundreds of feet thick and thousands of feet long. The quartz-sericite schist
wag probably denived from impure chert with a clay component (Forbes, 1986). Within the mineralized zone,
stratiform barite Jenses extend paralle] to bedding for up to 800 ft and are up to 70 fi thick. Thesa lenses contain



interspersed sulfidea that consist of varying amounts of sphalerite, pyrite, chalcopyrite, and galena. The volcanic
rocks hoating these deposits were emplaced in an jsland arc, back-arc, or ghelf environment, and are submarine
exhalative, Kuroko-like volcanogenic massive-sulfide deposits (Forbes and Gilbert, 1989). Zinc-bearing slate
also occurs in the Glacier Creek volcanics.

MAIN DEPOSIT

The Main deposit is exposed between 4,000 and 5,000 ft on the west side of Glacier Creek (sheet 1). The
deposit was discovered in 1959, examined by U.S. Geological Survey in 1971 (MacKevett, 1971), and named by
Mackevest and others (1974). The property has been optioned and examined by a number of mining companies,
including Anaconda Copper, Kennecott Exploration, and Newmont Exploration. Both Anaconda and Newmont
drilled this prospect. USBM work on this deposit consisted of mapping and sampling at selected locations along
its 2,000-ft length and obtaining metaliurgical test samples.

" The Main deposit is within a section of hydrothermally altered metabasslt and metasedimentary rocks that
lies within a thick sequence of hasalt (fig. 2), In places, pillow structures were recognised in the basalt flows.
The deposit strikes from about 300° on the east to about east-west on the west and dips steeply northward. The
Main deposit consists of two barite-sulfide lenses enveloped in orange-red-yellow stained phyllite and schist. The
sulfides are predominantly sphalerite, but locally chalcopyrite, galena, or pyrite predominate, Magnetite was
observed at some locations. PFigure 3 shows sections through the deposit.

The westernmost lens averages 15 f thick over a strike length of 250 fi; the easternmost lens averages 70 ft
thick over 8 strike length of 800 ft. Samples contain up to 9.98 ppm gold, 356.5 ppm silver, 7.8 percent zinc,
1.8 percent copper, 7.2 percent lead, 56.5 percent barium, 4,000 ppm arsenic, 100 ppm nickel, and 2,000 ppm
antimony (app. A-1). Based on an average of 15 composite samples collected by J.A. Robson and C.C. Hawley
in 1974, these lenses average 60 percent barite, 1.73 percent zinc, and 60 ppm silver. Peterson and others (1982)
estimate that the lenses contain about 0.75 million tons of mineralized rock if the lenses continue at depth for a
distance of one-balf their atrike length and that 9 ft3 of ore weighs 1 ton.

A 3,000-1b bulk sample was collected from the Main deposit by owner ALYU Mining. It assayed
76.4 percent BaSQy4, 3.6 percent zinc, 0.98 percent copper, 0.12 percent lead, and 92 ppm silver. Pelerson
reports that several metallurgical tests were conducted by the Denver Equipment Division of Joy. The most
successful involved grinding, flotation of sulfides, and conditioning of the barite (Peterson and others, 1982):

"Grinding of the ore to 200 mesh to meet size specifications for the barite product, flotation of the
sulfides, followed by conditioning and flotation of the barite, provides a simple fiowsheet which
yielded recoveries of 93 percent of the bharium, 96 percent of the zinc, and 66 percent of the silver,
Two stages of cleaner flotation produced a cleaned barite concentrate having a specific gravity of 4.4,
and indications ere that a single stage of cleaning would be adequate.

"On the basis that the bulk sulfide concentrate is marketable as produced, little work was dope on
separation of the various sulfide minerals. The bulk concentrats produced contained about 24 percent
zinc, 5.5 percent copper, and 11.5 oz/ton of silver as the principal values, The remainder of the
concentrate is primarily pyrite which may carry a significant portion of the silver values, The zinc
minerals present are highly activatad for flotation due to the presence of copper salts, and indications
are that any further separation of the sulfide minerals would be very difficult and would probably
involve high losses in the copper and silver values.*

The USBM collected two metallurgical test samples from the eastern barite-sulfide lens (38118, 38258) and
one from the western barite-sulfide lens (3§112). Head analysis for these three samples ranged from 43.4 to
56.5 percent barium, from 0.01 to 0.87 percent copper, from less than 0.0 to 4.64 percent zine, from
0.08 percent to 4.98 percent lead, from 0.004 to 0.005 oz/ton gold, and from 0.36 to 1,02 oz/ton silver
(app. A-2).
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Samples were collected across the mineralized zone at several locations (fig. 2). Samples of metabasalt,
collected well out of the mineralized zone, contained significantly elevated zinc and lead values (figs. 2, 3;

app. A-1).

The Main deposit i3 well exposed and its surface outcrops have been examined in detail. However, most of
the diamond-core holes were drilled outside the mineralized zone, and the largest part of the downdip extension of
the deposit remains unexplored.

MOUNT HENRY CLAY PROSPECT

The Mount Henry Clay prospect is located along the Alaska-British Columbia border on the rugged glacier-
clad north side of Mount Henry Clay, about 5 mi sonthwest of the Pleasant Camp border station on the Haines
Highway (sheat 1, fig. 4). The prospect was discovered in August 1983 by Merrill Palmer. A few days after
Palmer's discovery, USBM personnel mapped and sampled the Mount Heary Clay prospect and collected
metallurgical test samples (Still, 1984b). In 1984 and 1985 Kennecott Exploration optioned the Mount Henry
Clay prospect, mapped the geology of the prospect, conducted geophysical surveys and drilled seven holes
totaling 5,661 ft (Rosenkrans and Jones, 1985). Kennecoit dropped its option on the property in 1986. In 1987
Newmont optioned the property but dropped it in 1988, Additional work on the prospect has not been reported.

A brief examination of the Canadian part of the deposit was made in 1983 (Still, 1984b). During 1984,
Stryker Resources and Freeport Resources (hereafter referred to as Stryker) mapped and sampled the British
Columbia part of the prospect in detail, discovering in-place barite-zinc mineralization and a train of barite-
sphalerite boulders at the snout of a hanging glacier. In 1985, Stryker drilied five holes totaling 2,787 ft
(Rosenkrang and Jones, 1985).

Massive-suifide mineralization was not found in place on the U.S. part of the Mount Henry Clay prospect;
however, sphalerite-barite-pyrite-chalcopyrite-banded massive-sulfide boulders, up to 6 ft thick, are found along
the termtnus of a small hanging glacier on the north side of Mount Henry Clay for a distance of 4,300 ft (fig. 4;
app. A-3). Most sulfide-bearing boulders have rounded edges and appear to have been carried undemeath the
glacier to near their present location. The preatest abundance of massive-sulfide boulders was located between
gullies 2 and 4 where the largest, highest-grade boulders were also found (figs. 4-7). Samples collected here
indicated that most of the sulfide boulders between § and 6 ft thick contain from 20 to 44 percent zinc, about
5 percent barium, and several percent of copper. A 6-ft chip sample (figs. 6, no. 27) across the largest boulder
found assayed 33 percent zinc, 2.5 percent copper, 5 percent barium, 635 ppm silver, and e trace of gold. Sulfide
boulders between gullies 1 and 2 and between gullies 4 and 12 were mostly smaller, of a lower grade, and much
less abundant (figs. 5-7). However, higher grade boulders were distributed throughout the hanging-glacier
terminus area. Abundant massive-sulfide boulders were found at gully 12 and were generally higher in barium
and lower in zinc than those found between gullies 2 and 4.

Most of the sulfide boulders are crudely banded from fractions of an inch up to 1 foot. The bands represent
differences in sulfide or sulfate composition from sphbalerite to barite to pyrite to chalcopyrite to galena. The
predominant ore mineral is sphalerite, with lesser amounts of barite, pyrits, chalcopyrite, and galena. Bornite
was observed in polished sections. One boulder (fig. 6, no. 40) was found with attached host rocks of chiorite-
epidote phyllits (altered andesite). The rest of this boulder is silicified with chalcopyrite (the predominant sulfide)
and lesser amounts of barite, pyrite, and sphalenite. Most of the sulfide boulders in the area have unoxidized
surfaces and blend in with the greenish-gray andesite float.

Samples collected from bedrock exposures and stream sediments near the banging-glacier terminus contain
elevated values of zinc, silver, copper, lead, and barium (app. A-3). Bedrock samples collected from the east and
west aredas of the hanging glacier also contained elevated base-metat values. The west area contains a 4-ft-thick
band of weak barite~zinc mineralization, whereas the east area contains quartz-barite veins (fig. 4, no. 46).

Kennecott Exploration drilled seven diamond-core drll holes (five of which wera collared in the ice) and
Stryker drilled five holes (figs. 8, 9). Correlating the geology of the diamond-drill holes (DDH) beneath the
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Figurs 4. Mount Henry Clay prospect sample locations and geology.

glacier with that exposed in bedrock is difficult because of faulting, major folds, rapid facies changes in the
volcanic rocks, and a lack of marker horizops (figs. 9, 10). According to Rosenkrans and Jones (1985):

"The structure appears to be that of a major anticline on the east face of Mount Henry Clay with a
possible syncline with axial plane faulting near the east edge of the Mount Henry Clay Glacier.

Two felsic schist horizons have been identified by drilling. The eastern horizon 18 penetrated by DDH 1 to 4
and the western borizon by DDH 5 to 7. The felsic schists host barite-sphalerite mineralization and are underlain
by pyrite<halcopyrite stringer zones in chloritized metabasalt. The best mineralized zomes reported by
Rosenkrans and Jones (1985) are as follows:

-10 -



Kennecott dall holes Stryker dnll holes

DDH I: 55 fi (835-880 R) grading 0.21 % Cu MCH 1: | m (37.6-38.6 m) grading 0.67% Zn

DDH2: 35 R (650-686 ) grading 0.42% Zn 2 m (152-154.0 m) grading 0.29% Cu
35 R (725-760 R) grading 0.44 % Cu MCH 2:63.1 m (30.9-94.0 m) grading 0.10% Zn

DDH 3: 161 ft (678 -839 fi) grading 0.19% Cu  MCH 3:24 m (30-54 m) grading 0.32% Za

DDH 6: 20 ft (230-250 R) grading 0.70% Za 1 m (52-53 m) grading 2.0% Cu

MCH 4:21 m (68-89 m) grading 0.15% Zn
MCH 5: | m (80-8] m) grading 0.18% Zn

The grade of mineralization intersected by drill holes does not approach that found in the boulders along the
terminus of the hanging glacier.

HANGING GLACIER PROSPECT

The Hanging Glacier prospect is located berween elevations of 5,100 and §,700 ft on the west side of the
Saksaia Glacier (sheet 1, fig. 11). This prospect consists of an iron-stained zone of metasedimentary rocks and
hydcothermally altered metabasalt several bundred feet thick and about 2,000 ft long that strikes northeast and
dips steeply northwest. It contains barite lenses up to several feet thick and quartz calcite ladder veins up to 0.5 fi
thick. Both tbe lenses and ladder veins cootain pyrite, sphalerite, galena, and chalcopyrite. Samples from the
lenses and veins contain up to 54.0 percent barium, 14.1 percent ziac, 3,600 ppm copper. 2.3 percent lead,
198.9 ppm silver, 1,575 ppm gold, 60 ppm tin, and 900 ppm arsenic (app. A-4).

Figure S. Geologists examine sphalerite boulders at the Mount Henry Clay prospect.
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Figure 7.

Western part of the Mount Henry Clay prospect showing high-grade zinc, silver, and barium sample locations and gully numbers.



Figure 8. Kennecon Exploration diamond-core drill project on the Mount Henry Clay prospea.

CAP PROSPECT

The Cap prospect is located at an elevation of 3,800 ft on the west gide of the Sakssia Glacier (sheet 1; figs.
11, 12). It consists of an iron-stained zope about S0 ft thick and 220 fi long, capped by volcanics that crop out
just above the Saksaia Glacier and whose extent is hidden by the glacier and cover. The irop-stained zone, which
congists of metasediroentary rocks and bydrothermally altered metabasalt, has barite lenses up to 8 f thick.
Pynte, sphalerite, galena, and tetrahedrite are found in the barite-rich borizon. Samples collected from this
occurrence contained up to 55 percent barium, 1.1 percent zinc, 3,300 ppm lead, 227.7 pprm silver, 1.37] ppm
gold, and 130 ppm cobalt (app. A-5). In 1988 Newmont explored and drilled the mineralized zone, but details of
the drilling were not made available for this report.

NUNATAK PROSPECT

The Nupatak prospect is located between elevations of 3,800 to 4,500 f on the east side of the Saksaia
Glaciec (sheet 1, fig. 11). The prospect consists of an irop-stained zone of quartz sericite schist and altered
volcanic rocks exposed for 1,500 ft across the face of a nupatak. Within this zone, barite lenses and beds
coptaining interbedded and remobilized suifides crop out. Rubblecrop indicates that some of the barite-bearing
beds may be up to 20 ft thick. Samples of the barite-rich rock contained up to 2.58 ppm gold, 335.3 ppm silver,
2.38 percent zinc, 1,820 ppm copper, 2.0 percent lead, 48 percent barium, and 1,000 ppm arsenic (app. A-6).

LITTLE JARVIS GLACIER PROSPECT
The Little Jarvis Glacier prospect is located along both sides of the Little Jarvis Glacier (sheet 1, fig. 13).
The prospect consists of small discontinuous sulfide bands hosted in metasedimentary and metavolcanic rocks.

Samples from the prospect contained up to 0.345 ppm gold, 11.8 ppm silver, 13.6 percent zne, 1,900 ppm
copper, 3.8 percept lead, 1.44 percent barium, and 2,000 ppm arsenic (app. A-7).

- 14 -
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Figure 9. Mount Henry Clay prospect geology, diamond-core drill hole and cross-section locations.
JARVIS GLACIER GULCHES PROSPECT

The Jarvis Glacier Gulches prospect is located on the south side of the Jarvis Glacier in a steep-walled
canyon about 4 mi east by southeast from the Pleasast Camp border station (sheet 1; fig. 14; app., A-8). Sulfide
float fourd at the mouth of the canyon led to the discovery of some of the occurrences in August 1983 by USBM
personnel. Other occurrences discovered in September 1983 by ALYU Mining consist of small showings of
stratabound or stratiform sulfides such as sphalerite, pyrite, pyrrhotite, chalcopyrite, galena, and barite. Four
occurrences have the best exposures of mineralization (fig. 14, nos. 14, 17, 18, and 24). Most of the occurrences
are contained within a northwesterly striking volcanic-sedimentary unit of slate, limestone, and andesite, which is
capped by meta-andesite and metamorphosed pillow basalt.

Alternating bands of limestone, slate, and volcanic rocks are exposed for thousands of feet along the

southwest side of the canyon. Some of the beds are prominently iron stained. Only a few locations were
examined in thig canyon, and the extent of sulfide mineralization may be much greater than that indicated by the
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small occurrences discussed below. The most interesting occurrence examined was located at an elevation of
3,600 ft on the southeast side of the camyon (fig. 14, no. (8) and comsists of & zome of chiorite-altered
metasedimentary rocks and meta-andesite containing lenses of massive- and disseminated sulfide mineralization.
The zone follows bedding, is up to 5 ft across, and contains massive sulfide lenses up to 0.5 f thick. It can be
traced for at least 100 ft. The sulfide lensas consist of pyrite, sphalerite, chalcopyrite, and galens in calcite- and
quartz-rich rock. Samples collected from the zone contained up to 17.8 percent zinc, 230 ppm lead, 1.3 percent
copper, 0.163 ppm gold, and 11,6 ppm silver. A 0.4-ft-thick quartz-sulfide lens contained up to 5.4 percent zinc,
3,000 ppm lead, 160 ppm cobalt, 980 ppm caopper, 0.416 ppm gold, and 25 ppm silver (fig. 14, no 17); and a
4- by 15-ft lens of iron-stained calcite, quartz, goethite, chlorite, pyrrhotite, and chalcopyrite assayed 790 ppm
copper (fig. 14, no. 14).

Quartz stringer zones and sulfide zones occur on the north side of the canyon at &n elevation of 3,200 ft, just
above the canyon floor (fig. 14, no. 24). Sulfides occur in narrow lenses and disseminated zones, up to 9.5 ft
thick, in meta-andesite. A chip sample across a 0.7-ft-thick rubble zone of barite, pyrrhotite, sphalerits,
chalcopyrite, quartz, calcite, and chlorite assayed 5,600 ppm copper, 1.57 percent zine, 1.1 ppm silver, and
122 ppm cobalt. Other samples of sulfide zones taken at this locality contained up to 6.1 percent zine, 7,600 ppm
copper, 110 ppm cobalt, 0.127 ppm gold, and 4.6 ppm silver. The quartz stringer 2ones consist of veins up to
0.5 ft thick that cogtain sparse knots of pyrrhotite and chalcopyrite.

BOUNDARY OCCURRENCE
The Boundary occurrence is located about 1.75 mi south of Mount Heary Clay at elevations between

5,700 and 6,000 ft (sheet 1; also sheat 1, no. 132 and F54-F56 and sheet 2, nos. 185-186 of Gilbert and otbers,
1991b). It conmsists of narrow bands of iron-stained metasedimentary rocks and altered metabasalt that crop out
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through glacial ice. A barite-rich band hosted in white phyllite contained 47 percent barium. Other samples
collected from this prospect contained up to 960 ppm copper, 330 ppm cobalt, 400 ppm arsepic, and 200 ppm
nickel.

SUMMIT CREEK ZINC OCCURRENCES

Zinc occurrences ars located in the Summit Creek drainage (sheet 1), Bedrock in the area consists
predominantly of slate and phylite, limy slate, and minor limestone. Stream-sediment samples collected during
1985 at the mouth of Summit Creek and from small springs near the head of Summit Creek contained up to
0.020 ppm gold, 1.2 ppm silver, 1,620 ppm zinc, 1950 ppm barium, and 600 ppm bismuth (sheet 1,
nos. 209-217 and F83-F90 of Gilbert and others, 1991b). In an attempt to locate the source of the metals in these
highly anomalous samples, bedrock and float samples were collected at scattered locations across the Summit
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Creek drainage (sheet 2, nos. 385402, 408432, and 439447 of Gilbert and others, 1991b). Quartz-calcite-
sutfide float samples collected from talus slopes snd moraine contained up to 0.686 ppm gold, 380.9 ppm silver,
2.5 percent zipe, 700 ppm copper, 4.1 percent lead, and 375 ppm percent barium. Bedrock slate samples
contained up to 570 ppm zinc.

A stream sediment sample collected below a spring surrounded by an iron-stzimed gossan contained
1.9 percent zinc. A sample of iron-stained calcitecemented slate scree, collected seversl bundred feet below the
above sample and in the same stream contained 1.2 percent zinc. This calcite cement precipitated from the epring
water and contains an unnsual occurrencs of sphalerite precipitated from groundwater.

IRON BRIDGE PROSPECT
The Iron Bridge prospect is located just northeast of the junction of Nataga Creek and the Kelaall River
(sheet }). During the 1970s s logging road was built across the Kelsall River and the area porth and east of this

bridge was logged. Mr. Jones, a local prospector, prospected the cuts in the mewly built logging roads and
discovered copper mineratization in metamorphosad voleanie and sedimentary rocks.
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During 1988 we investigated the area rosds, which are now thickly overgrown. Shallow treaches and
stockpiles of malachite-stained silicified rocks were ugcovered. One of thres samples collected here contained up
to 0.041 ppm gold, 5.6 ppm silver, and 2,560 ppm copper (sheéet 2, no. 28 of Gilbert and othera, 1951b).

OTHER ANOMALOUS AREAS

Numerous agomalous samples were collected in areas underlain by Paleozoic metavolcanic rocks (Gilbert
and others, 1991b). Of particular interest is the area about 3 km south of Pyramid Harbor, where thin layers of
massive pyrrhotite anomalous in copper are found with Paleozoic exhalits in meta-andesite and metabasalt (Gilbert
and others, 1991a, 1991b). A brief reconnaissance survey in the fall of 1989 suggests that a massive-sulfide
prospect (Bull, 1991) along the west side of Lynn Canal 13 km south of the study area is located near the top of a
unit of metavolcanic and volcaniclastic rocks within the Klieheni metavolcanic belt (Gilbert and others 1991a,
1991b). Another anomalous ares in unit Pzv includes the pyrrhotite-rich metavolcanic rocks on the ridge 2 km
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west of Chilkat Lake. Finally, in the Herman Lake - Walker Lake - Sunshine Mountain area sparse outcrops of
metabasalt in unit Pzvs are anomalous in copper (Gilbert and others, 1391b). Bedrock in this area is overlain by
thin deposits of glacial drift; further prospecting ig warranted.

ADJACENT BRITISH COLUMBIA PROSPECTS AND DEPOSITS

The Upper Triassic metavolcanic rocks that host the volcanic-associated massive-sulfide prospects in the
Porcupine area extend north into British Columbia, where they crop out over & Jarge area (fig. 15). These rocks
trend to the area of the Windy Craggy deposit, where they are less metamorphosed than in the Porcupine area.
The characteristics of the British Columbia deposits were briefly studied for a comparison to the deposits found in
the Porcupine area.
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The High Jarvis, Low Jarvis, High Herbert, Grizzly Heights, and Herbert Mounth prospects (fig. 15) are
described by MacIntyre (1983) and Cambell and Dodds (1983). Most of these prospects are volcanic-assoctated
massive-sulfide zinc-copper-barium-silver-gold prospects, hosted in felsic schists and altered volcanic rocks
located within metabasalt believed to be equivalent o the Glacier Creek volcanics in Alaska.

The Windy Craggy and associated volcanic-associated massive-sulfide deposits (fig, 15) are hosted in
metabasalt and thin metasedimetary sequences. Between 1981 and December 1988, 78 holes totaling 87,000 ft
were drilled, and 9,000 ft of drift and adit were driven at the deposit. The most recent geological estimates place
Windy Craggy reserves at 114.3 million tons grading 1.92 percent copper, 0.08 percent cobalt, 0.006 oz/ton
gold, and 0.138 oz/ton silver (Downing and others, 1990). In 1982 a test sample was colfected from Windy
Craggy diamond-drill core and submitted for metallurgical testing (app. A-9).

CLASSIFICATION OF VOLCANOGENIC MASSIVE-SULFIDE DEPOSITS IN STUDY AREA

According to Dawson (1990), the Windy Craggy deposit shows some similarities to Cyprus-type massive-
sulfide deposits; yet the alkaline-to-subalkaline composition of host volcanic rocks (Forbes, 1986; Maclntyre and
Schroeter, 1986) and enclosing continental-clastic sediments are more characteristic of Beshi- or Xuroko-type
mineralization (Fox, 1984). ILead isotopes from the Windy Craggy deposit plot in the Beshi field (Dawson,
1990). The proximity of massive barite and sulfides to an altered submarine vent led Hawley (1976) to suggest
that the Glacier Creek deposit formed as Kuroko volcanic massive sulfides. Hence, we believe that the massive
sulfide-barite deposits and occurrences in the Porcupine area could be classified as either Beshi- or Kuroko-type
volcanogenic massive-sulfide deposits, depending on their proximity to volcanic vent systems.

VEIN GOLD PROSPECTS

Seven gold-bearing vein prospects and occurrences are known within the Porcupine ared (sheet 1, nos. 4, 9,
15, 18, 20, 21, 26). Most of the occurrences are assaciated with "dike-ladder™ quartz veins that cut slate. One,
the Golden Eagle prospect, has gold values in the host slate. In British Columbia just north of the Porcupinie acea
near the west edge of the Jarvis Glacier, a fault-conteolled quartz vein that extends for thousands of feet is hosted
in diorite; it was extensively explored between 1915 and 1985 by shallow shafts, tranches, and diamond drilling.

GOLDEN EAGLE PROSPECT

The Golden Eagle prospect is centered at an elevation of 1,850 ft or McKinley Creek, a tributary of
Porcupine Creek, which has had a long history of placer-gold production (sheet 1). In 1983, Haines prospector
Jim MecLaughlin discovered visible gold hosted in quartz and sulfides at what is now called the Vug vein and
staked the seven Golden Eagle lode claims (fig. 16). In 1984 and 1985 we examined, mapped, and sampled
. 2,000 ft of bedrock expased along McKinley Creek (figs. 17-19, app. B-1).

The prospect ared consists of gray slate and phyllite intruded by numerous altered tan dikes that range in
thickness from a few feet to over 20 ft. These dikes both crosscut and follow the foliation of the slate. Both
dikes and slate generally strike east to northeasterly and dip steeply.

Almost all the quartz veins examined are transverse fracture fillings in altered dikes. The dikes exhibit
extensive silica-carbonate alteration and were probably originally mafic. Most samples of dikes are not
mineralized, but a few contained up to 0.560 ppm gold. Usually, the dike margins are tight and rarely contain
quartz veins. The veins are usually are confined in length by the width of the dike, and only rarety does a quartz
vein extend more than a few feet into the slate. The veins range in thickness from a few inches to 2 ft, and at
some locations are regularly spaced and could be termed ladder veins. One vein is 30 ft long, but most are well
under 10 ft.

The discovery vein (Vug vein) is the largest, most highly mineralized vein yet discovered on the prospect

and is located at the west edge of McKinley Creek at an elevation of 1,800 ft (figs. 18, 19). It consists of a
0.3- to 2,0-ft-thick quartz vein exposed for 18 vertical ft and 9 horizontal ft in a 12-fi-thick dike. The dike strikes
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Figure 16. Claim holder and project geologist examine vug vein on the Golden Eagle prospect.

75° and dips 84° south, whereas the slates follow the same strike but dip about 78 south. The vein strikes (at
about right angles to dike) 340° and dips 60° to 70° east. Assuming this vein is confined by dike margins, its
maximum strike length is about 13 ft.

A 1-ft-wade by 4,5-ft-high by 8-fi-deep vug occupies the lower 4.5 ft of the Vug vein. Both walls of the vug
are coated with up to 0.1-ft-thick quartz crystals and coated with red gossan and sulfur. Tbe floor and back of the
vug are filled with masses and lenses of crystalline pyrite, pyrhotite, and lesser sphalerite. Visible gold is found
in both the iron sulfides and sphalerite, but rarely in the quartz. Over 150 lb of sulfides were reported mined
from the vug with a recovery of about 0.5 oz (15 g) of gold. Samples collected from the vug sulfides contained
from 48.86 to S31.1 ppm gold. Samples of vug quanz with sulfides contained from 11.93 to 75.43 ppm gold,
and a sample from the vug wall of vuggy crystalline quartz contained 0.738 ppm gold. A 1-fi-long channel
sample across the quartz vein, at a location 0.2 ft above the vug, contained 20.35 ppm gold, and chip channel
samples across the vein at heights of 8 and 15 ft above the creek contained from 0.075 ppm to 1.957 ppm gold
(fig. 19).

Additional quartz veins located along McKinley Creek to 1,300 ft southeast of the vug vein and to 650 fi
northwest of it were mapped and sampled. Small vugs, quartz crystals, and small pyrite-sphalerite lenses locally
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oceur in these veins. Samples of quartz veins southeast of the vug contained up to 0.0S ppm gold and 150 ppm
zine (figs. 17, 18). Those to the northwest contained up to 182.13 ppm gold and 1.14 percent zinc (figs. 17, 18).
The highest grade vein sample, 182.13 ppm, was from a 0.25-ft-thick by 8-fi-long vein with 1-in.-long-pyrite
crystals (fig. 18, no. 23). Two adjacent samples of the vein contained 0.245 and 1.501 ppm gold. Eight of the
remaining highest grade vein samples contain from 4.24 to 36.62 ppm gold.

Four samples from the host Porcupine slate did not contain detectable gold, and 30 contained from 0.005 to
2.65 ppm gold. The highest value sample (fig. 18, no. 40) was collected from a pyrite-rich band about 0.1 ft
thick. A S-ft-long chip sample that included the same band assayed 0.095 ppm gold. Petrographic examination
of the sulfides in the slate revealed gold within some of the pyrite cubes.

Except for the Vug vein, the 30 or so quartz ladder veins examined on this prospect are pot large esough or
close enough to be considered for mine development. The Vug vein may indicate poteatial for isolated spols of
high-grade gold mineralization, but finding such high-grade areas may be very difficult. However, the gold
values in the quartz veins do encourage further exploration for faults or other structures where potential veins
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could be large enough to attract serious interest. The gold values in the slate suggest a possibility of low-grade,
large-volume gold mineralization.

MCKINLEY CREEK FALLS PROSPECT

A gold-zinc prospect near the base of a falls in the steep-walled canyon containing McKinley Creek was
examined (sheet 1). The area consists of slate with interbedded limestone that is cut by altered tan dikes. Narrow
discontinuous quartz, sphalerite veins, or silicified bands were found bosted in the dikes, and to a lesser extent,
the slate and limestone.

Selected high-grade samples of quartz-sphalerite veins, hosted in dikes, contained up to 13.4 percent zinc
and 8.959 ppm gold, and a 2.5-fi-long chip sample across a limy silicified band hosted in limy slate contained
24.83 ppm gold and 280 ppm zinc (shest 1, no. 143, and sheet 2, no. 307 in Gilbert and others, 1991b).

ANNEX NO. 1 PROSPECT
The Annex No. | praspect, located on the cliffs above the west side of Porcupine Creek, was discovered by

Jerry Fabrizio, a local prospector, in 1983 (sheet 1). The prospect cobsists of pyrite-bearing quartz veins
associated with tan to gray altered dikes, exposed in a narrow gulch.
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Samples of narrow, discontinuous pyrits-bearing quartz veins in the margins of dikes and in slate contained
from 0.2 to 114.140 ppm gold (fig. 20). Samples of dike and slats contained from 0.005 ppm to 0.315 ppm gold.
Selected high-grade samples also contained up to 9 ppm silver, 840 ppm zinc, 100 ppm tin, and 0.8 percent
arsenic (app. B-2).
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Figure 20. Annex No. 1 prospect showing geology and sample locations. Base modified from USGS Skagway B-4
1:63,360 Quadrangle.

WOLF DEN PROSPECT

The Wolf Den prospect, located on the north siopes of Flower Mountain, was discovered and staked by
Merrill Palmer in 1987 (sheet 1, fig. 21). It consists of quartz-pyrite-arsenopyrite-sphalerite veins hosted in & tan
dike less than 10 ft thick. The veing are up to 0.3 ft thick and extend up to 5 ft, and are confined to the dike.
Samples from the veins contained up to 11.417 ppm gold and 3,500 ppm zinc. A 5-fi-long chip sample of slate
with pyrite bands collected upstream from the dike contained 0.103 ppm gold and 225 ppm zinc; a sazmple
collected from quartz-sphalerite-galena-pyrite vein float contained more than 2 percent zinc, 0.171 ppm gold, and
645 ppm lead (app. B-3).
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QUARTZ SWARM PROSPECT

The Quartz Swarm prospect is located on a mountain surrounded by glaciers that feed the headwaters of
Porcupine Creek (sheet 1). It was discovered in 1984 by Palmer. It consists of quartz-vein swarms hosted in
glate and metabasalt exposed in a prominent cliff exposure from 3,600 to 5,400 ft (fig. 22). These veins average
gbout 0.5 to 1.5 ft thick and extend for hundreds of feet along strike. The swarms of veins are many hundreds of
feet across and extend for thousands of vertical feet (fig. 23).

Sixty samples were collected from the veins and surrounding wall rock at various locations and elevations
(fig. 22). Six of these samples, mostly quartz veins, contained from 0.005 to 0,05 ppm gold, The 60 samples
contained up to 2.4 ppm silver, 390 ppm zinc, 150 ppm copper, 3,000 ppm barium, 700 ppm arsenic, 200 ppm
nickel, and 3,000 ppm antimony (app. B4). Although trace amounts of gold and favorable geochemistry were
found in these quartz swarms, significant gold values were not found in samples collected through 1,500 ft of
elevation and 4,000 ft across stnucture,

BIG BOULDER QUARTZ LEDGE PROSPECT

The Big Boulder Quartz Ledge prospect, located at an elevation of 1,500 ft east of Big Boulder Creek,
consists of a shallow adit and a series of felsic dikes in slate-bearing quartz segregations and veins (sheet 1). The
quartz-bearing dikes strike north-northwest and have steep dips, are up to 1.3 ft thick, and crop out for up to 60 ft
along strike. The adit was likely driven about 80 years ago, judging from a 1.5-ft-thick spruce tree growing on
the dump near the adits portal. The adit was driven through a felsic dike for 18 ft and cuts a quartz band for
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Figure 22. Quartz Swarm prospect showing geology and sample locations. Base modified from USGS
Skagway B-4, 1:63,360 Quadrangle.

about S fi (fig. 24). None of the 20 samples of quartz and dike rock contained anomalous gold, but they had up
to 1.8 ppm silver, 308 ppm lead, 100 ppru tin, 500 ppm arsenic, 700 ppo bismuth, and 900 ppm antimony
(app. B-5).

LEBLONDEAU VEIN OCCURRENCE

The LeBlondean vein occurrence is located on the south side of the Tsirku River nmear the 4-mi-long
retreating LeBlondeau Glacier (sheet 1). The snout of this glacier is the site of some limited placer activity,
including the staking of placer claims. A reconpaisgance of the area revealed gold mineralized float near the
glacier snout (shect 1, no. F70-72 of Gilbert and others, 1991b), and followup examination revealed gold-bearing
quartz veins in an area exposed within the last 2 years by the retreating glacier (sheet 2, no. 614-616 of Gilbent
and others, 1991b). Irregular quartz veins up to 0.8 ft wide and 50 ft long cootained pyrrhotite and were found
near the face of the retreating pglacier. The veins cut bedding and zre hosted in dikes and metachert. Samples
from the veins contain up to 1.561 ppm gold, 2.3 ppm silver, and 251 ppm cobalt.
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Figure 23. Quariz-sulfide veins at Quartz Swarm prospect ar the head of Porcupine Creek.

POLYMETALLIC VEIN SILVER PROSPECTS

Three polymetallic vein silver prospects and one occurrence are known in the srudy area. One is located
near Glacier Creek; the other three are located near the Tsirku River in the vicinity of Summit Creek and Sunshine
Mountain (sheet 1). These localities mostly consist of silver-bearing galena-sphalerite quartz veins bosted in
limestone or dolomite. All lack sufficient votume to attract serious development; however, the high silver grades
(up to 100 oz/ton) in some occurrences and the silver-zinc-tead geochemical anomalies reported in dolomite and
limestone (Still and others, 1985, 1987; Gilbert and others, 1991b) might encourage exploration for larger
mineralized zones.

LOST SILVER LEDGE PROSPECT

The Lost Silver Ledge prospect is located on a ledge in the middle of 2 500 ft-high east-facing cliff about
0.5 mi south of the mouth of Summit Creek (sheet 1, figs. 25, 26). R.C. Manuel, a local prospector, originally
discovered the prospect and mined a high-grade silver lens from it during the 1930s.

The Lost Silver Ledge prospect copsists of quartz-sulfide veins hosted in dolomitic limestone. The veins do
not continue into adjacent slate. Workings consist of a 5-ft adit and stope across a narrow rib, where a silver-rich
lens was reportedly mined out. The stope is about 10 ft high, 3 to 5 ft wide, and 20 ft long (fig. 27).
Examination of the stope revealed a narrow quartz-sulfide vein striking 45° and dipping 40° west that extended
about 8 fi. The sulfides consist predominantly of jamesonite with lesser amounts of galena and tetrahednte. The
vein 18 up to 0.4 fi wide and is adjacent to a felsic dike. Samples contained up to 14.19 ppm gold, 871.6 ppm
silver, 1,540 ppm zinc, 1.70 percent copper, and 42.5 percent lead (fig. 25, no. 3).

The most prominent vein system on the prospect starts 25 ft southeast of the stope, continues 55 fi, and then
extends down the cliff face for hundreds of feet (fig. 25, nos. 6-11; fig. 26, no. 10). Samples from this vein
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system coatained from 0.05 to 1.32 ppm gold, 346.0 to 3,423.1 ppm silver, 0.194 to 4.89 percent zinc, and
4.36 to 39.3 percent lead. Samples of quartz veins near the base of the dolomitic limestone cliff 500 ft below
these workings (fig. 25, no. 16) contained up to 0.04 ppm gold, 8.9 ppm silver, 54.5 percent zinc, and
4,580 ppm lead (app. C-1).

TSIRKU SILVER OCCURRENCE

The Tsirku silver occurrence (sheet 1) is located on the east side of the Tsirku River at a location across from
Summit Creek and the Lost Silver Ledge prospect. It was discovered by this study in 1986 and consists of
scattered, narrow, and discontinuous silver-bezaring zinc-galena quartz veins hosted in dolomite and limy slate. A
representative chip sample across the highast grade vein contained 0.38 ppm gold, 653.5 ppm silver, 18.4 percent
zinc, and 6.2 percent copper (sheet 1, nos. F80-F82, and sheet 2, nos. 497-502 in Gilbert and others, 1951b).

MERRILL'S SILVER PROSPECT

A silver prospect 1.5 to 2 mi southwest of VABM knob 1,720 (sheet 1) was first discovered by Palmer in
1980. It is in an area penetrated by overgrown logging roads, with few outcrops. It consists of natrow silver-
bearing galena-sphalerite quartz veins scattered over a distance of at least 1,500 R, between elevations of 700 to
950 ft (fig. 28). Sulfide vein mineralization is hosted in dolomite and argillite, and selected high-grade samples
contained up to 0.471 ppm gold, 610.3 ppm silver, 13 percent zine, 1640 ppm copper, and 15.7 percent lead
(app. C-2).

GLACIER CREEK PROSPECT

A 10-ft-long adit, driven along a pyrite-bearing shear zone in limestone, is located on the east bank of
Glacier Creek (sheet 1, fig. 29) (MacKevett, 1971). Samples from the adit and jts vicinity contained up to
0.59 ppm gold, 3 ppm silver, 1,100 ppm zinc, 550 ppm copper, and 140 ppm lead (app. C-3).

SKARN PROSPECTS AND OCCURRENCES
CLAIRE BEAR COBALT OCCURRENCE

The Claire Bear occurrence (sheet 1) is located east of Flower Mountain at an elevation of 3,700 ft in an area
of considerable turf cover. It consists of narrow, discontinuous pyrrhotite-pyrite-chalcopyrite lenses in marble
within the contact aureole of Eatly Cretacaeous quartz diorite - tonalite (fig. 30). Selected high-grade samples
from these lenses or the rubblecrop below them contain up to 0.028 ppm gold, 56.2 ppm silver, 2,290 ppm
copper, 1,070 ppm cobalt, 700 ppm tin, 1,000 ppm arsenic, 800 ppm nickel, 1,000 ppm bismuth, and 7,000 ppm
antimony (app. D-1).

PORCUPINE ROOF-PENDANT OCCURRENCE

A 400- by 1,000-ft roof pendant surrounded by diorite is located at an elevation of 3,500 ft, near the
beadwaters of Porcupine Creek (sheet 1). A sample of gossan rubblecrop collected 500 ft below the pendant
contained 6.33 ppm gold, 18.2 ppm silver, and 515 ppm copper. The pendant consists of metamorphosed slate
and limestone that form bands of gamet and diopside at some locations. Samples from the pendant contained up
to 0.068 ppm gold, 1.1 ppm silver, 192 ppm zinc, and 230 ppm copper (sheet |, no. F44 and sheet 2,
nos. 340-345 of Gilbert and others, 1991b).

LEBLONDEAU SKARN OCCURRENCE
At elevations between 3,800 ft and 5,200 ft on the west wall of the LeBlondeau Glacier, a magnetite-
chalcopyrite skarn crops out near a diorite-marble contact (sheet 1). This skam is characterized by massive

maguetite lenses up to 10 ft across with associated grossularite gammet, epidote, and marble. Chalcapyrite and
pyrite are present in small amounts. Selected high-grade samples from this skarn contained up to 0.068 ppm
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Figure 27. Project personnel examine
the Lost Silver Ledge prospect.

developed before World War II, has a 40-ft adit and several prospect pits driven into sphalenite-rich skamn; an
open cut js dug into highly weathered gossan, which contains abundant arsenopyrite.

According 1o A.H. Clough (personal comm., 1989):

“Mineralization noted is within & skarm zope whose minimum dimensions are 300-ft wide and
2,500-ft long. Thickness is unknown. Rocks noted within the skam zone include coarse grained gray
marble, biotite schist, and gamet-epidote-diopside-actinolite~quartz skam. Metallic minerals of interest
noted in the skam zone include magnetite, sphalerite, galeps, chalcopyrnte, arsenopyrite, pyrite,
pyrrhotite, and scheelite (noted under short-wave UV light-examination). Granitic rocks outside the
skarn zone vary in composition and texture. Fige to medium grained diorite was the most common
phase noted. Porphyritic latite dikes were also noted, as were very fine grained siliceous alaskite.
Granular iron-stained granite was noted to the southwest of the skarn zone which contained aparse fine-
gratned molybdenite and ferrimolybdenite.

“Mineralization i3 scattered throughout the skarm zone as currently identified. Sphalerite seems to
be the most common metallic mineral present. The skam-granite contact was not noted; therefors no
comment can be offered as the contact geometry., Magnetite and/or pyrrhotite were accessory at all
skamn outcrops examined; therefore 8 ground magnetic survey could prove very useful in delineating
boundaries of the Nataga Skyline prospect.®
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A selected sample of skarn with visible chalcopyrite and galena from the adit contained 511 ppm copper and
1,883 ppm zinc. A selected sample of gossan with visible arsenapyrite and pyrite from the open cut containg
15.7 ppm silver, 4,206 ppm copper, and 17,982 ppm zinc (app. D-2). Rocks at this site are actinolite skarn with
abundant sphalerite, minor galena, local magnetite, and traces of fine-grained scheelite.

MOUNT SELTAT OCCURRENCE

About 1.5 mi southwest of the Nataga Skyline prospect near Mouant Seltat (sheet 1), reconnaissance sampling
indicates silver-bearing skam mineralization, including pyrrhotite, magnetite, chalcopyrite, sphalerite, and galena.
Most of the mineralization was found in the talus piles that drain the north and south sides of the rugged eastern
ridge of Mount Seitat. The gource of the mineralized float appears to be brown-black manganese-stained bands
that crop out between elevations of 4,000 and 6,000 ft on the east ridge of Mount Seitat. Float and rubblecrop
samples of skarn or massive sulfides from this occurrence contained up to 0.137 ppm gold, 173.1 ppm silver,
4.13 percent zine, 8,400 ppm copper, 2.6 percent lead, and 1,285 ppwm tungsten (sheet 1, nos. F1-F4 and sheet 2,
nos. 1-6 of Gilbert and others, 1991b).

PLUTONIC GOLD DISCRIMINANT, PORCUPINE AREA

Some plutonic rocks in the Haines-Kiukwan-Porcupine area are spatially asgociated with gold-bearing veins,
hornfels, skarns, and placers. Because plutonic rocks can be a major source of gold, a discriminant analysis was
used in this study to predict which unsaltered, quartz-normative plutonic rocks are similar in composition to those
that formed nonpocphyry gold systems elsewhere. A set of discriminant functions for porphyry gold gystems was
not available.
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The set of discriminant functions used here were developed by Newberry and Burns (1988, 1989) and were
counstructed from about 650 mejor-oxide analyses of unaltered rocks collected at 150 geographic locations
throughout the world. About 40 percent of the plutong in the worldwide study were associated with gold systems.
Five quadratic discriminant equations were computed on random subsets of the data. These discriminant
functions predict which unaltered rocks have the chemical characteristics of plutons related to gold systems.
Variables included $i02, Al203, Fe203, FeO, MgO, CaO, Na20, K20, Fe203/FeO, and an alkalinity term,
(Na20 + K20 + 16 - (0.372* Si02)]. The main discriminating factor was oxidation state (expressed, for
example, by the Fe203-FeO ratio), with a low oxidation state (ratio) being more favorable for nonporphyry gold
systems. Rocks with normative corundum greater than 3 and normative hematite, nepheline, leucite, or Ca-
orthosilicate cannot be evaluated with the presently existing data set and these discriminant functions. Also, the
level of erosion, which should be minimal for tode-gold deposits and deeper for placer-gold deposits, is oot
addressed by this methodology. For more information on the set of discriminant functions and its application, see
Burns and others (1991).

Major-oxide analyses of plutonic rocks from both the Haines-Klukwan-Porcupine area and the Skagway area,
to the east, were run through the discriminant program. Computation of favorabilities for the plutons were based
on the average posterior probability, a set of five discriminant functions (table 1). On the basis of experience
outside the Haines area, when the average of the posterior probabilities for being related to nonporphyry gold is
below 60 percent, the regional favorability is assumed to be extremely low; when between 60 and 85 percent, the
regional favorability suggests an altered or weak gold system; and when greater than 85 percent, the plutons are
probably associated with gold-producing systems. Aplites and border phases tend to yield very low discriminant
scores.

-39 -



_~— Sample location 1 al base of slope

=2
K
j
X
o
QS

2o B /o
- / ’
EDLO.5%0 e
7 Ui s POf=— Talus slope /s
Cover \é' "_\-\?"{]DHEJ
ARy Cover _,
\0g o0/ = | |/ /  Andesile
' g, . Masslve-sullide lens /' porphyry
. ¥s/ma ' i
"‘E | d.,_ Is)ma
il — il = =
af E Cover
tlsima

A}

EXPLANATION
N Felsic dike
Limeslone and marble
Contac!
3 Stoke, showing dip

-3 Sample localion

Figure 30. Claire Bear cobalt occurrence showing geology and sample locations. Mapped by J. Still, 1984.

Two major episodes of plutonism occurred in the Porcupine area. The first episode occured during Barly
Cretaceous time and produced a diorite-gabbro suile and a quartz diorile - tonalite suite of plutons. During mid-
Tertiary time the second plutonic episode produced plutonic suites of tonalite-granodiorite and of granite (fig. 31;
Gilbert and others, 1991a).

Most Early Cretaceous plutons in the northern part of the Porcupine area, particularly the diorite and
mixtures of dionte and tomalits, are predicted by the gold discriminant to be related to gold deposits (fig. 31;
table 1). The lower vaiues of posterior probability for some of the Early Cretaceous rocks are from altered rocks.
Placer and lods activity in the Porcupine area 18 pear and in drainages from many of the Early Cretaceous plutons.

Thbe variable snd generally moderate discriminsant scores suggest that the Early Cretaceous Bertha Glacier
pluton is weakly favorable for gold-bearing systems (fig. 31; table 1). However, the absence of nearby placer
activity may partly reflect the scouring effect of recent glaciation rather than a lack of source material.

Discriminant scores from the three Tertiary topalite-granodiorites from the Chilkat Lake and west Takhin
Ridge plutons indicate moderate probabilities for gold-related systems. The discriminant function from the single,
unaltered sample from the Mount Emmerick granite predicted no potential for nonporphyry gold systems (fig. 31;
table 1).



Table 1. Scores for plutonic discriminant formations from Haines-Klukwan-Porcupine-Skagway area

PORCUPINE AREA
Early Cretaceous plutons

Map Fleld

no, Plujon _no, . . -2 3 4 S Ave,
1 B4WGS6 0.1547 0.0857 0.1249 0.2029 0.1425 14.21
2 84WG76 0.998% 0.9936 0.9975 0.9991 0.9999 99.78
3 84WGES ! 1 1 1 i 100.00
4 84WG1S4 1 H 1 { i 100.00
5 B4BR43 1 i 1 L 1 100.00
6 PC 84WG113 0.2552 0.1268 0.6168 0.2085 0.5078 34.36
7 84ER8S 0.614 0.607 0.6271 0.5716 0.6945 62.28
10 cM 85WG167 0.8775 0.5684 0.9943 0.8068 0.9983 92.91
12 BETR 85WG138 1 1 L 1 1 100.00
13 ETR 85WG161 1 1 i ‘1 1 100.00
14 BG 85WG@G168 0 0 0 0 0 0.00
15 BG B8WG108 0.8096 0.8527 0.8293 0.8267 0.8945 84.26
16 BG 86WG261 0.9822 0.97%6 0.9572 0.9946 0.9948 98.17
i8 BG 87WG32 0.6449 0.6096 0.5686 0.6924 0.6836 63.98
19 BG ’8TWGE7 0.6556 0.535 0.4372 0.64114 0.4528 54.43
20 PY 8TWG106 0.7072 0.8086 0.9989 0.5888 0.9993 82.06
21 BG 8TWGE4 0.8609% 0.8404 0.9711% 0.4901 0.9675 82.60
22 87WG6S ( 1 i 1 1 100.00
23 BG 8TWG22 0.9977 0.994 0.9968 0.9999 0.9999 99.77

Mid-Tertiary pluton

8 WTR 85WGS4 0.785% 0.7414 0.724 0.7356 0.7505 74.75
9 WTR 85WG169 0.4831 0.4123 0.3779 0.4359 0.4078 42.34
11 CL 8SWG282A 0.871 0.8794 0.7719 0.8385 0.8144 83.50
17 ME 86WG260 0.0002 0 0.0002 0.0002 0 0.01

PC - Poreupine Creek, CM - Chunckuklek Mountain, ETR - Bast Takhin Ridge, BG - Bertha Glacier, PY - Pyramid,

WTR - West Takhin Ridge, CL - Chilkut Lake, ME - Mount Emerick
HAINES-KLUKWAN AREA

Early Cretaceous plutons

Map Field

no, Pluton _ng, 1 2 3 4 _ Ave,
24 NB WG129 f 1 1 { 1 100.00
25 NB WG292 1 1 1 1 1 100.00
24 NB WG101 1 £ 1 1 1 100.00
% T Hidio 0.0687 0.0889 0.1136 0.0679 0.0474 7.73
0 T Hadio 0.0765 0.066 0,0946 0.0935 0.0662 7.94

NB - Northern Border, T - Tanani
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Table 1, Scores for plutonic discriminant formations from Halnes-Klukwan-Porcupine-Skagway area (continued)
Mid-Cretaceous plutons
Map Fleld
ng, DPlyfon _ng, 1 2 3 4 S Ave,
27 MK WG300 0.5234 0.0918 0.8293 0.04561 0.709 43.99
28 MK WG303 0.23%4 0.0062 0.5994 0.0275 0.3713 24.88
29 MK WG302 0.4928 0.0274 0.7805 0.0084 0.6934 40.04
30 MK 8TWGT? 0.0138 0.0004 0.0611 0.0005 0.0044 1.60
31 MK K2dio 0.1653 0.0163 0.7872 0.0011 0.8633 36.66
32 MK w6 0 0 0 0 0 0.00
32 MK SHE16 (dup) 0.0008 0.0003 0.0026 0.0006 0.0008 0.10
33 MK wil 0.0282 0.703 0.0939 0.4846 0.2185 17.91
33 MK SHE167 (dup) 0 0 0 0 0 0.00
34 MK wi0__ 0 0 0.0001 0 0 0.00
35 MK 88WG116 0.5056 0.4101 0.4683 0.4321 0.4085 44.49
36 MK wi234R058 0.2109 0.3599 0.8069 0.1101 0.493 39.62
37 MK w1334R053 0.0021 0.0015 0.0088 0.0021 0.0025 0.34
38 MK 89K3 0.9825 0.9143 1 0.0001 1 77.94
SKAGWAY AREA
Late Cretaceous-Early Tertlary plutons
41 RrC w1SNEO082 0.9991 0.9959% 0.9975 0.999 0.99%1 99.8¢
42 FC w2SNE150 i b4 1 1 { 100.00
43 RC w3SHRE070 | 0.9998 0.9999 1 { 99.99
44 RC w4SNE048 0.9853 0.9786 0.9823 0.988 0.987 98.42
45 FC w5SHR007 0.9983 0.9948 0.9%96 0.9985 0.999 99.73
46 RC w7SHEOGE 1 1 1 1 1 100.00
47 RC w8SHE177 0.99%4 0.9975 0.9984 0.9996 0.9998 99.89
48 FC w9SHE126 0.9993 0.9971 0.9974 0.9993 0.9996 99.85
49 FC B8WG124 0 0 0 0 0 0.00
50 FC 86WG280/4 0.6924 0.6601 0.6949 67.06
51 RrC 86WG271/3 0.9986 0.9987 0.998 0.9597 0.9998 99.90
52 CG 86JTK342 0.1 0.0368 0.1689 0.1229 0.0381 9.33
MK - Mount Kashagnak, RC - Perebee Complex, CG - Clifton Granite

DE DE PROSPECT, F
HAINES-KLUKWAN AREA

PREVIOUS WORK

Parts of the mafic-ultramafic complex near Kiukwan have been extensively investigated as an iron resourcs.
In 1946, claims covering both the ultramafic (pyroxenite) lode and the alluvial fan were staked and Alaska Iron
Mines was incorporated to develop the deposit. Development work proceeded from that date and by 1961
consisted of surface sampling and diamond drilling of the lode, pit sampling, and chum drilling of the placst,
geromagnetic and ground magnetic surveys, and surface mapping. In addition, a pilot mill was constructed and
concentrates were produced for metallnrgical testing. In 1948, the USBM collected samples of the deposit for
metallurgical testing (Welts and Thorne, 1953), and in 1953 and 1954, the U.S. Geological Survey examined and
mapped the deposit (Robertson, 1956). In 1961, Columbia Iron Mining (U.S. Steel) leased the claims for
75 years, and in 1964 parts of the property were patented. The leass by Columbia Iron Mining reverted back to
Alaska Iron Mines in the 1970s.
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Clark and Greeawood (1972) reported results of 10 samples collected at Klukwan that averaged 0.046 ppm
platinum and 0.040 ppm palledium, and Brobst and Pratt (1973) indicate 500 million tons of titaniferous
magnetite that aversges 0.092 ppm platinum-group metals.

In addition to thorough studies of the Xlukwan complex, several reconnaissance studies of the geology and
mineral-resource potential of the Haines-Klukwan area have been completed. MacKevett and others (1974),
Redman and others (1985), Gilbert and others (1987, 1988) mapped geology and collected geochemical samples
in the Haines-Klukwaa area, Winkler and MacKevett (1970) report analyses from bedrock samples in the Chilkat
Peninsula area, and Plafker and others discuss the geologic setting of the Chilkat Peninsula. Wells and others
(1986} list prospects, ocourrences, claim groups, and pertinent geochemical bedrock and stream-sediment samples
in the Chilkat Peninsula area; they report samples from the the Battery Point gold-copper occurrence that
contained 150 ppm chromium, 300 ppm copper, and “some* cobalt and nickel.

KLUKWAN MAFIC-ULTRAMAFIC COMPLEX

The Klukwan mafic-ultramafic complex is located 24 mi northwest of the city of Haines near the Native
village of Klukwan (sheet 1). The ultramafic part of the complex has an exposed length and width of 3 by 1 mi
along the 5,000-ft-high west side of the rugged Takshanuk Mountaing, Below the ultramafic body is an extensive
altuvial fan partly made up of ultramafic float. The fan and ultramafic body have long been recognized as a
significant iron deposit (sheet 3). The complex is transected by a series of desp canyons that form steep cliffs
thousands of feet high and provide excellent rock exposures (fig. 32).

GEOLOGY

The Klukwan mafic-ultramafic complex lies within the Taku Terrane (Berg, 1978), whick is bordered on the
west by the Chatham Strait - Chilkat fault system and is part of the Klukwan-Duke belt of concentrically zoned
mafic-ultramafic complexes of estimated middle Cretaceous age (Brew and Morrell, 1978). This belt extends the
length of southeastern Alaska and includes numerous mafic-uftramafic intrusions.

The Klukwan mafic-ultramafic complex ig surrounded by hornblende diorite, which i8 in contact with
metabasalt to the west aad quartz monzodiorite to the east (Gilbert and others, 1991a). The hornblende diorite
shows epidots alteration pear the complex. Ultramafic magmas most likely intruded a warm diorite (Gilbert and
others, 1991g).

Ultratramafic rocks at Klukwan consist of clinopyroxenite, homblendite, and magnetite clinopyroxenite.
Pegmatitic hornblende gabbro dikes are also present. Sulfides are typically chalcopyrite, but pyrrhotite, pyrite,
and bornite occur locally. The largest concentration of titaniferous magnetite occurs in the lower parts of the
mafic-ultramafic complex.

KILLUKWAN LODE IRON DEPOSIT

The ltode part of the Klukwan iron deposit consists of vanadium-bearing titaniferous magnetite hosted in
pyroxenite. The magnetite occurs as massive bodies, irregular stringers, and coarsely and finely disseminated
graing in the pyroxenits. The deposit has been dizmond drilled and sampled extensively by Columbia Iron. The
results of this work indicate that the eatire pyroxeunite mass contains between 12 and 20 percent soluble iron, with
rich, localized zones of magnetite in the lower parts of the ultramafic of up to 50 percent iron. The pyroxemite
mass copstitutes about 3.5 million tons, if one assumes it extends downdip about 2 mi. The soluble-iron content
is reported at 16.8 percent iron (Henry J, Kaiser Company, undated). The TiO:; content averages 1.5 to
4.4 percent and the V205 content averages 0.2 percent, sccording to uppublished company analyses.

KLUKWAN ALLUVIAL-FAN IRON DEPOSIT

The Kiukwan alluvigl-fan iron deposit is located at the foot of the lode iron deposit and consiats of float of
diorite and magnetite pyroxenite that ranges in size from silt to 8-ft boulders. The fan extends for an approximate
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Figure 32. The Klukwan mafic-uloramafic complex, which contains the 3.5-billion-ton Klukwan Iron Lode deposit.

radius of 1 mi, slopes an average grade of 11 percent, and rapges in elsvation from 130 f at its perimeter to
950 fi at its apex. The fan resulted when retreating glaciers left a steep-walled canyon along the Chilkat Valley
near the west edge of the easily eroded pyroxenite lode deposit. Erosional downcutting and mass wasting of the
mafic-ultramafic complex resulted in & large part of it being spilled out onto the floor of the Chilkat Valley,
forming the alluvial fan.

Industry and government workers have mapped the Klukwan fan in detail and conducted extemsive
geophysical testing (Still, 1984a). Test pits, trenching, chumn drlling, and Becker dnlling were completed, and
test shafts sunk. The samples collected wers used to determine composition and size distribution of the fan
material. The material was run through a pilot plant, and a mine feasibility study was conducted (Still, 1984a).

The iron content of the fan occurs as massive bodies, irregular stringers, and coarsely end finely
disseminated gruins of magnetite in pyroxeaite float. Gangue minerals, in decreasing order of abundance, are:
pyroxene, amphibole, ilmenite, chlonte, epidote, calcite, feldspar, quartz, and apatite. The minable reserve
above and below the water table 989,761,700 dry tons with an overall average grads of 10.8 percent soluble iron
(Henry J. Kaiser Company, undated). According to unpublished company results, the depoeit averages
1.7 percent titaniam (TiO7) and 0.1 to 0.3 percent vanadium. A 0.10 yd® sluice-box sample collected of material
from the centrs] stream that flows across the fan assayed 0.1 ppm platinum and 0.02 ppm palladium.

INVESTIGATIONS AT KLUKWAN FOR COPPER, GOLD, PLATINUM, AND PALLADIUM

The Klukwan mafic-ultramafic complex was investigated briefly in the fall of 1981 and in more detail in the
spring 2od early summer of 1982. A helicopter was used for access to some parts of the area. Over 400 rock,
pan-concentrate, and stream-sediment samples were collected and analyzed for an arry of elements (app. E-1).
Metallurgical test samples collected at five locations were submitted to the USBM Albany Rescarch Ceater for
metallurgical testing (app. E-2) (Still, 1984a).



Sheet 3 ghows sample locations from this study and iron- and copper-mineralized zones in the Klukwan area.
Earlier workers numbered the canyons that drain the Klukwsan area 1 through 8 from south to north; these
numbers have been retained, Canyon 9 has been added to the sequence, along with the "South Canyon,*“ tocated
at the extrems south end of the area studied. The area south of Canyon 1 has been termed the *Southern area, *

Appendix B-1 summarizes geological and analytical results from the various areas investigated. Elevated
values in precious metals and copper are found in & variety of geologic settings extending from the South Canyon
to canyon 9. Areas of intermittent low-grade copper mineralization (areas sampled are estimated to average from
750 to 1,500 ppm copper) extend along the basal contact of the pyroxenmite unit (Kp) from the south side of
canyon 1 to the north side of canyon 2, in the upper part of canyon 2, and in canyon 3.

Gold, platinum, or palladium mineralization was generally associated with sulfides—predominantly
chalcopyrite—and not often found associated with magnetite. Parts of areas with copper mineralization contained
low-grade gold, platinum, and palladium mineralization. REstimated combined gold, platinum, and palladium
values ranged from less than 0.030 to 0.068 ppm,

South of canyon 1, a series of hydrothermal pinch and swell veins with irregular sulfide mineralization
occupy northerly steiking, steeply dipping shear zones. The veins are composed of probable residual material
from the mafic-ultramafic complex &nd contain chalcopyrite, bornite, and malachite. Assays run up to 4.80 ppm
gold, 0.1 ppm platinum, 0,27 ppm palledium, and up to 6.5 percent copper. This area is worthy of examination
for structural or contact zones that might have controlled deposition.

A pan-concentrate semple and a stream-sediment sample taken in canyon 9 contained low gold, platinum,
and palladium values. However, because the mafic-ultramafic complex is the likely source of the mineralization,
and because only diorite is mapped in this dreinage, the area may have exploration potential.

Samples of diorite float collected in the South Canyon contained veins of bornite and chalcopyrite up to
0.1 £ thick, with up to 4.8 ppm gold and 2.95 percent copper. A brief examination of the area revealed similar
mineralization in place at an elevation of 4,500 to 5,000 ft on the mountain above the canyon. This area is
worthy of deta{led examination.

Metallurgical test samples were collected at copper-rich areas of the Klukwan complex in canyons 1 and 2.
Head analysis of these samples ranged from 0.082 to 0.34 percent copper and up 10 25.5 perceat iron; most
precious-metal values fell below the detection limit. Although both copper and precious-metal contents are low,
samples responded well to bulk floatation. Copper recoveries ranged from 57 to 76 percent and enough platinum,
palladium, gold, and silver were present to concentrate for analysis (app. B-2).

HAINES MAFIC-ULTRAMAFIC COMPLEX OCCURRENCE

The Haines mafic-ultramafic complex crops out discontinuously for about 10 mi along the Chilkat Peninsula
and north of Hainea (sheet 1). Only a small part of the complex that is predicted by gravity studies 18 exposed.
Outcrops consist of clinopyroxenite, horoblendite, pegmatitic homblende gabbro, and leaser magnetite
clinopyroxenite. Where observed, the complex i very similar to the Kiukwan mafic-ultramafic complex, but
contains less magnetite and more biotite. The character of the exposed part of the Haines mafic-ultramafic
complex suggests that the potential billions of tons of iron resources are of too low a grade and scattered too much
throughout the complex to be given serious economic consideration. Reconnaissance samples indicate that the
Haines mafic-ultramafic complex and vicinity may have potential similar to that of the Klukwan mafic-ultramafic
complex for platinum-group element deposits.

Samples were collected of various phases of the complex and ajso of the associated bornblende, plagioclase,
epidote, and pegmatits found in fractures in the ultramafic rocks. Stream-sediment and beach-sand samples were
also collected. (Sample locations on sheet 1, nos. 435-440, F133 and sheet 2, nos. 830-831, 841-849, 854-856 of
Gilbert and others 1991b.) Samples collected of the ultramafic and pegmatite contained up to 0.068 ppm gold,
790 ppm copper, 0.05 ppm platipum, and 0.05 ppm palisdium. A stream-sedimsent sample collected at the head
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of Piedad Road, in & gulch near the City of Haines water source, contained 0.015 ppm gold, 337 ppm copper,
0.02 ppm platinum, 0.025 ppm palladium, and 1.4 ppm thorium.

DISSEMINATED COPPER OCCURRENCES
SOUTH KLUTSHA OCCURRENCE

On the south end of Klutsha Mountain (sheet 1), malachite and azurite occur as disseminated grains in
hematitic granodiorite and granite, Analyses from 11 selected high-grade samples (sheet 2, nos. 754-760 of
Gilbert and others, 1991b) contain up to 7.10 percent copper.

UPPER GOAT HOLLOW OCCURRENCE

On the ridge at the head of Goat Hollow (sheet 1), a sample collected from a 0.6- by 0.5-ft chalcopyrite-
bornite lens contained 15.052 ppm gold, 54.2 ppm silver, and 21.8 percent copper. Other bedrock and float
samples collected at this locality contained up to 0.72 ppm gold, 4.1 ppm silver, and 1.2 percent copper (sheet 1,
nos. F103-F105 and sheet 2, nos. 766-771 of Gilbert and others, 1991b).

NINETEENMILE RIDGE OCCURRENCE

On the west slope of Tukago Mountain east of Klukwan (sheet 1),.12 selected high-grade bedrock and float
samples of diorite contained up to 3.84 percent copper (sheet 1, nos. F106-117 and sheet 2, nos. 777-780 of
Gilbert and others, 1991b).

VEIN PROSPECTS AND OCCURRENCES
FIFTEEN-SIXTEENMILE HIGHWAY OCCURRENCE

Thirteen samples taken from between miles 15 and 16 of the Haines Highway contained anomalous values of
zinc, copper, and gold (sheet 1; sheet 2, nos. 789, 799 of Gilbert and others, 1991b).

TWELVEMILE GOLD-COPPER FROSPECT

Eakins (1919) first mentioned gold-bearing bornite-chalcopyrite veins at a location 10 mi from Haines. His
report is the last mention of this prospect in literature until 1984, when Redman and others (1984) reported
sampling silver-copper-bearing quartz veins in the same area. At one locality (sheet 1, fig. 33, app. F), a bornite-
chalcopyrite-bearing quartz-feldspar vein that averages less than 0.3 ft thick, strikes 80°, and dips 20° south was
traced for an exposed extent of 110 ft along a cliff face. Samples collected from the vein contained up to
0.343 ppm gold and more than 10 percent copper.

CHILLY OCCURRENCE

Stream-sediment samples collected at the mouth of Shakuseyi Creek contained 0.137 and 0.014 ppm gold
(sheet 1, nos. 407-408 of Gilbert and others, 1991b) and led to more detailed examination of the area near Point
Chilly (sheet 1). Four stream-sediment samples collected in the Shakuseyi Creek drainage at elevations from
1,700 to 3,600 ft contained from nil to 0.343 ppm gold (sheet 1, nos. 397-406 of Gilbert and others, 1991b).

The Chilly-occurrence area consists of metabasalt and amphibolite roof pendants surrounded by homblende
diorite, granodiorite, and monzonite (Gilbert and others, 1991a). There are sporadic narrow and discontinuous
quartz veins in the area, mostly near the northwesterly trending Tukgahgo Mountain fault. Samples collected
from the veins contained up to 0.824 ppm gold, 2.7 ppm silver, and 2,140 ppm copper (sheet 1, no. F118 and
sheet 2, no. 805-817 of Gilbert and others, 1991b). A sample collected across a vein with visible molybdenite
(sheet 2, no. 810 of Gilbert and others, 1991b) contained 1,240 ppm molybdenum. Seven samples were analyzed
for platinum and palladium. They contained from nil to 0.09 ppm platinum and from 0.004 to 0.07 ppm
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Figure 33. Twelvemile gold-copper prospect. Base modified from USGS Skagway B-2 1:63,360 Quadrangle,

palladium. An almost-universal association of platinum and palladium with ultramafic rocks suggests that the
source of platinum and palledium in thega veins may be associated witk the ultramafic rocks that crop out several
miles southeast of this prospect.

MOUNT RIPINSKI OCCURRENCE

Samples were collected from metabasalt cliffs and from rubble beneath the cliffs south of Mt. Ripinski
(sheet 1). Most samples were of chalcopyrite-bornite-bearing quartz-calcite veins, and the rest were from
chalcopyrite-bearing metabasalt rubblecrop. Almost all the quartz veins in the occurrence vicinity contain low
gold values, but some veina contained up to 12.034 ppm gold and 3.97 percent copper. The metabasalt contained
up to 0.605 ppm gold and 3.50 percent copper. Eighteen of the 27 samples (both metabasalt and quartz veins)
were assayed for platinum and palledivm. The samples contained from 0.01 to 0.06 ppm pslladium and one
sample contained 0.02 ppm platinum (sheet |, nos. F119-132 and sheet 2, nos. 830-835 of Gilbert and others,
1991b). These results may indicate either an association with ultramafic rocks in the area or an ultramafic body
aat exposed at the surface.
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CHILKAT PENINSULA AND ISLANDS BASALT-HOSTED PROSPECTS AND
OCCURRENCES

This study identified six gold-copper prospects or occurrences in the Chilkat Peningula and Islands area
(sheet 1). All sre bosted in the Chilkat basalt (Gitbert and others, 1991a); the Road Cut, Road Cut I, Zinc
Beach, Shikosi Island, and Islands copper prospects or occurrences are shear comtrolled and located adjacent to
major faults.

ROAD CUT PROSFECT

In 1986, examination of & recently blasted and excavated roadcut, located 3.1 mi south of Haines on the
Mud Bay Road found gold-copper mineralization buried under roadcut rubble in what is now known as the Road
Cut prospect (fig. 34). The Road Cut mineralized zone wag excavated by hand and exposed intermitiently
through the rubble for 180 ft along strike (sheet 4). Investigations were hampered by the roadway fill and the
newly paved Mud Bay Road to the west and by the roadway or surficial cover to the north and south, Samples
collected during 1986 and geologic mapping indicated that a 128-ft length of the zone averaged 14 ppm gold and
4.25 percent copper acrogs a 1.2-ft width. Average grades for parts of the minerslized zone were high enough to
encourage more Surface and subsurface work and, because bedrock exposures were limited, a program that
included trenching, geophysics, and, finslly, diamond-core drilling was initiated.

During 1986 and 1987, 13 geophysics lines with a cumulative length of 7,600 ft were run by ore or more of
three geophysical techniques: magnetic, radiometric, and electromagnetic (see Still, 1988, for methodology).

To examine and evaluate the Road Cut gold-copper mineralized zone et depth, where it i8 under cover, and
to examioe the geophysical anomalies, & drilling and trenching program was initiated in 1987 (sheet 4, figs. 35,
36). Seven holes totaling 980 ft were drilled to explore the Road Cut minerslized zone for 600 ft along atrike,
200 ft across structure, and to a depth of 170 ft below the surface. Six trenches, up to 6 fR deep and 20 ft long,
were dug to explore the zone where it is covered by rubble and filf from the roadcut (see Still, 1988, for
methodology).

Summary of Geophysics

The 1986 geophysics program defined thres anomalous areas whose source was potentially a sulfide-besring
zons or & shear zone (fig. 37). The anomslous areas are: s magnetic low over the gold~opper mineralized zone
where it i3 exposed in surface trenches between lines H and E (hydrothermal solutions that form such mineralized
zones destroy magnetite); an anomaly located 70 f east of the baseline, characterized by a magnetic low similar in
character and intensity to the Road Cut anomaly; and an anomaly located 120 ft east of the baseline, characterizad
by low resistivity and definable electromagnetic anomalies (VLF and VLEM) (Still, 1988). Detailed information
on these anomalies is contained in reports by the geophysical contractors (Adler, 1986, 1988; Adler and Adler,
1987; Kruger, 1986). Diamond-core dritling tested the three anomalies in 1987 without encountering significant
zones of mineralization (Still, 1988).

The 1987 program extended the 1986 grid to the north, south, and east (fig. 37), and revealed that the Road
Cut fault continues bayond the boundaries of the grid for 1,700 ft or more. To the east, between 350 and 420 fi
from the baseline, two faults (fig. 37) were defined by both electromagnetics (VLF) and magnetics. These
signatures are similar in character to the anomaly over the Road Cut fauit.

Mineralized Zones
The Road Cut prospect minerlization is hosted in a thick sequence of metabasalt that is within 0.4 km of the

Haines mafic-ultramafic complex. The mineralization is fault controlled and i8 contained within & shear zoge,
named the Road Cut fault, that is up to 40 ft thick, strikes 320° to 325° and dips steeply to the northeast. The
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fault zone consists of silicified, brecciated, and sheared metabasalt and locally sheared and brecciated diorite.
Mineralization congists of both a high-sulfide zone, called the "gold-copper mineralized 2zone,” which containg the
best copper-gold valuss, and a low-sulfide zone, called the "DDH zone" (Still, 1988).

The gold-copper mineralized zone i8 exposed for 227 ft along strike in shallow trenches through the roadcut
rubble (sheet 4, sample lines 5-36). Its eastern boundary is the hanging wall of the Road Cut fault. At most
locations it containg a 0.2- to 3.5-fi-thick quartz-calcite zone with up to 75 percent combined pyrite and
chalcopyrite. The rest of the width of the gold-copper mineralized zone consista of 8 copper-bearing ahear zone
composed of silicified metabasalt with from 0.06 to 3 percent chalcopyrite and up to § percent pyrite. The
western boundary of the zone is formed by a poorly mineralized, poorly silicified part of the Road Cut fault zone
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Figure 36. Diamond drilling the Road Cus prospect, 1987.
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Figure 37. Road Cut prospect geophysical summaries, 1986 and 1987.

that consists of brecciated or unbrecciated metabasalt. At most locations thig rock was less resistant than the gold-
copper mineralized zone. To the south, mineralization of the gold-copper mineralized zone decreases and

disappears under cover at sample hine 36, To the nocth, past sample line 4, the gold-copper mineralized zone was
not exposed on the surface or located by drilling.

Samples were collected at 32 locations along the 227-ft-long surface exposure of the gold-copper mineralized
20ne {sheet 4, app. G-1). Values are as much as 33.26 ppm gold and 22.7 percent copper. The best part of the
zone ig the 91.5-ft atrike length that extends from zample lines 7 to 21. A high-sulfide horizon across a width of
1.2 ft averages 15,44 ppm gold, 31.9 ppm silver, and 4.78 percent copper. Ata 3-ft mining width, the same zone
averages 6.14 ppm gold, 13.5 ppm silver, and 1.99 percent copper. The 227-ft length of the zone, exposed
between sample lines 4 and 36, averages 3.01 ppm gold, 5.9 ppm silver, and 0.8 percent copper scrous a 3-ft
mining width. At depth, the gold-copper mineralized zone was located in only DDH 1. The zone is 4 ft wide and

averages 0.67 ppm gold and 980 ppm copper—vaiues reach 1.61 ppm gold and 1.84 percent copper—to a depth of
25 ft below the outcrop.

Sulfides in the gold~copper mineralized zone were examined with a microprobe. Gold occurs in a free state
and as small inclusions of 910 fineness in chalcopyrite. Gold also occurs in chalcopyrite as inclusions of the gold-
silver telluride, sylvanite (fig. 38). Silver was detected in another telluride, hessite. Other telluride occurrences

of note from goutheastern Alaska include the Kensington and Jualin (Harvey and Kirkham, 1991) intrusion-hosted
lodes in the Berners Bay area north of Juneau.,

The DDH zone is located under road fill and cover at most locations. It is intereected in DDH 1 to DDH 5 and
DDH 7 for a strike length of 590 ft and to a depth of 125 fi. It strikes 3200, dipa from 70° to 75° w (he
northeast, and ranges from 12 to 40 ft wide. It comsists of silicified (and in places pyritized) brecciated
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Figure 38. Sylvanite (Au, Ag, Ta) in chalcopyrite from
the Road Cut prospect.

metabasalt, and in places brecciated diorite (Sull, 1988). Its chalcopynts content is sparse at most locations, but
locally contains more than 0.06 percent copper. Areas with above 0.06 percent copper in the DDH zonc are
indicated on the figures aa the copper-bearing shear zone. At some locations the higher copper values correlate
with higher gold values. Average DDH zone values range from 0.48 ppm goldsand 268 ppm copper to less than
0.07 ppm gold and 31 ppm copper.

The best gold-copper values found by diamond-drilling the Road Cut fauit were found in DDH 1 (fig. 39),
where an 18-ft interval through the fault zome (S8 f downhole) averages 0.49 ppm gold and 348 ppm copper.
This hole was collared to intercept, at a depth of 25 fi, the downward projection of the besat gold-copper
mineralization exposed by surface trenching. Values in this hole are as much as §.93 ppm gold and 1.84 percent
copper, and a 4-ft-thick section of this hole averages 980 ppm copper. The remaining 14-ft-thick part of the fault
zone intersected in DDH 1 averages 0.48 ppm gold and 268 ppm copper and is included in the DDH zone. DDH
1 does not intersect the western side or footwall of the Road Cut fault zone, which is projected to be located 5 ft
west of the DDH 1 collar.

DDH 3 intersects the Road Cut fanlt zone directly below DDH 1 at a depth of 125 ft below the surface
(fig. 39). Values across the 25-ft-wide zone are as much as 1.85 ppm gold and 135 ppm copper, and average 0.45
ppm gold and 31 ppm copper. Gold and copper values in the fault zone between surfaco sample line 17, DDH 1,
and DDH 3 fall off sharply at depth, Maximum copper values drop from 6.88 percent on the surface to 1.84
percent in DDH 1 and to 134 ppm 1in DDH 3. Maximum gold values drop from 6.75 to 1.85 ppm. The
remaining diamond-core drill holes (DDH 2, DDH 4-7) yielded background values of copper and gold within the
DDH zone (Sall, 1988).

Resources

The 227-ft-long by 3-f-wide gold-copper minemalized zone containsg the highest-grade material exposed on
this prospect to date. The best grude material is located in the 47 ft between sample linas 13 and 21, where the
sulfide-rich quartz-calcite part of the zone averages 0.57 oz/ton gold, 1.27 oz/ton silver, snd 7.46 percent copper
over a 1.2-ft thickness. A 3-ft wide zope averages 0.23 oz/ton gold, 0.56 oz/ton silver, and 3.09 percent copper.
This 47-ft part represents only a few hundred tons across a 3-ff mining width. To the north, south, and at depth,
copper values drop off zharply from several percent to less than 200 ppm, and gold values drop from $-15 ppm to
less than a few lenths of | ppm.

The gold-copper mineralized zone was intercepted at a depth of 25 ft below the surface in DDH 1, but was
not intercepted in DDH 3 at a depth of 125 . A 3-fi width along the 227-ft length of the gold-copper
mineralized 2zone on the surface averages 0.09 oz/ton gold, 0.17 oz/ton silver, and 0.8 perceat copper. In DDH 1
the goldcopper mineralized zone averages 0.02 oz/ton gold and 0.1 percent copper across a 4-ft width. If the
surface grade apd width extend downdip for a distance halfway to the DDH 1 intercept (12.5 ft) and the DDH 3
grade and width extend from that point to balfway to DDH 3 (62.5 ft), the indicated resources would be 700 tons
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at 0.09 oz/ton gold, 0.17 oz/ton silver, and 0.8 percent copper at a 3-ft width (this includes the highest grade
47 ft previously described) and 4,729 tons at 0.02 oz/tor gold and 0.1 percent copper at a 4-ft width,

Conclusions

Although the grade of materisl within the Road Cut fault zone was mot high enough to conatitute an
economic deposit, sufficient grades for small tonnages have been found that encourage further examination of the
unexplored 1,100-ft length of the fault zone. Also, the data generated encourage tracing and physical testing of
the Road Cut fault zone beyond its presently known 1,700-ft length. Geophysica indicates targets for physical
testing, additional geophysical tests, and soil sampling to the east of the Road Cut fault zone (Still, 1988).

ROAD CUT II PROSPECT

Mineralization of the Road Cut II prospect is about 1 mi south from the Road Cut prospect between the
4- and 5-mi aigos along the Mud Bay Road (fig. 34). At most locations a cliff consisting of metabasalt (or at
some locations, diorite) forms the east edge of the roadway, possibly representing a fault-line scarp along an
eastern splay of the Chilkat fault zone, Minerzlization consists of epidote-altered metabasalt and epidote bands up
to 2 ft thick that contain pyrite, chalcopyrite, and local sphalerite. ,

An old adit, located several hundred feet southeast of the 4-mi road sign, penetrates metabasalt for sbout
30 ft. The adit was not driven on mineralized rock, but a band of metabasalt adjacent to it contains chalcopyrite.

Two 440-ft-long magnetic lines were run over the beach and road and then up the escarpment near the 5-mi
sign (5 mi from Haines along the Mud Bay Road). Here a prominent magnetic low striking 3239 js located about
35 ft east of the roadway (Still, 1988),

Samples were collected on the east side of the road through shallow excavations in the roadway rubble and at
a few bedrock exposures. Selected high-grade samples contained up to 0.21 ppm gold, 2.5 ppm silver,
0.695 percent copper, and 1.83 percent zinc (fig. 34, app. G-3). Samples were limited to the eastern fauit margin
(east side of the road) because roadway fill, marine sediments, and the waters of the Chilkat Inlet hamper
examination of the main fault zone itself.

ZINC BEACH OCCURRENCE

The Zinc Beach occurrence, 1.5 mi south of Flat Bay on the east stde of the Chilkat Peninsulg, is located in
metabasalt on a north-northwest striking lineament that is likely a splay off the fault that runs through Flat Bay
(sheet 1). Analytical results are in sheet 1, F140-141 and sheet 2, no. 885, locs. 37 and 38 of Gilbert and others
(1991b).

Two stream-sediment samplas coflected from a dry stream that drains the porthwest trending lineament
contained up to 0.583 ppm gold, 1 ppm silver, 162 ppm zinc, and 164 ppm copper. A soil sample collected in
the roots of a tree contained 0.019 ppm gold, 240 ppm zinc, and 460 ppm copper. Samples from brecciated
sphalerite-bearing basalt boulders up to 1 fi thick and 2 ft long contained up to 6.23 ppm gold, 13 ppm silver,
27 percent zinc, 2,600 ppm copper, 13 ppm tungsten, and 50 ppm arsenic. The sourca of these boulders is likely
the lineament or cliffs adjacent to it. Iron-stained metabasalt rubblecrop with chalcopyrite, pyrite, and malachite
in a quartz knot contained 0.446 ppm gold, 220 ppm zinc, and 8,400 ppm copper. The source of the rubblecrop
was an iron-stained shear zone near the top of a besalt cliff near the beach.

A stream-sediment sample collected at a location 0.8 mi north from the Zinc Beach ocourrence and along the

lineament that includes Zinc Beach contained 0.024 ppm gold, 1.5 ppm silver, 3,000 ppm zinc, 1,150 ppm
copper, and 580 ppm lead. This tread is a target for detailed examination.
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BATTERY POINT OCCURRENCE

The Battery Point occurrence is located on the east side of the Chilkat Peninsula, about 0.5 mi south of
Battery Point, where a 100-ft-high metabasalt cliff has a few patches of malachite stain (sheet 1). The occurrence
is near the contact between metabasalt and an ultramafic intrusion. Selected high-grade samples of metabasalt
from the cliff and float below it, containing disseminated chalcopyrite, contained up to 0.51 ppm gold and
2,650 ppmu copper (sheet 1, P134 and sheet 2, no, 850 of Gilbert and others, 1991b). A 100-ft-long random chip
of metabasalt with disseminated chalcopyrite contained 290 ppm copper and less than 0.07 ppm gold.

SHIXOSI ISLAND OCCURRENCE

The Shikosi Island occurrence is located on the north end of Shikosi Istand and consists of a narrow epidote-
altered silicified shear zone that contains chalcopyrite and chalcopyrite hosted in metabasalt (fig. 40). Samples
collected from this zone contain up to 0.05 ppm gold, 6.7 ppm silver, 3,000 ppm zinc, and 2.74 percent copper
(app. G~4). This shear zone approximately aligns with simifar mineralization found at the Islands Copper
prospect, described below.

ISLANDS COPPER OCCURRENCE .

The Islands copper occurrence is located on the south end of Kataguni Istand (fig. 40). The mineralization is
located in metabasalt sea cliffs up to 50 ft high that contain numerous narrow shear zones at various orientations.
Some of the shears are silicified and contain copper or copper-zinc mineratization. Samples collected from these
0.2- to 1.4-ft-thick shear~controlled veins contain up to 2.54 ppm gold, 22.5 ppm silver, 6.9 percent copper, and
2.14 percent zinc (app. G-4).

TALSANI ISLAND JADEITE OCCURRENCE

A jadeite occurrence has been reported on Talsani Island (Wells and others, 1986). The area was briefly
investigated and jadeite was not found. However, some epidote-rich bands in metabasalt were anomalous in
copper (fig. 40).

ANOMALOUS AREAS

To follow up discoveries of gold~opper mineralization in the Chilkat Peninsula, examinations were made
near major Chilkat Peninsula fault systems. This work consisted of sampling migeralized rock and eollecting
stream sediment samples. Sheets | and 2 of Gilbert and others (1991b) and figure 34 show the locations of
samples. Sixty-eight rock, five pan-concentrate, one soil, and 46 stream sediment saroples were collected. Of
these 120 samples, 79 are anomalous in gold, silver, copper, or zinc. Samples contain up to 0.79 ppm gold,
5.7 ppm silver, 1.23 percent copper, and 3,000 ppm zinc. There is pervasive gold-copper mineralization in the
Chilkat Peninsula minerslized zones; the largest part of the anomalous samples collected bordes the fault that cuts
the middie of the Peninsula at Letnikof Cove and Flat Bay. Areas with a significant clustering of anomalous or
highly anomalous samples are:

1. The Road Cut prospect and Mount Riley gulch area. Here stream-sediment samples,
collected in intermittent drainages just east of the Road Cut gold-copper minesalized zone,
and a series of samples collected in the streams and gulches that drein the northwest gide of
Mount Riley are anomalous or highly anomalous in gold and copper (up to 0.31 ppm gold
and 611 ppm copper) (sheet 2 of Gilbert and others, 1991b).

2. A series of narrow gulches that drain the southwest side of Mount Riley between the Road
Cut II prospect and south to Letnikof Cove. Stream-sediment samples collected from thess
gulches are anomalous in copper or copper and gold (sheet 2 of Gilbert and others, 1991b).
The samples contain up to 465 ppra copper and 0.79 ppm gold.
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3. The area that draing the south side of Mouat Riley. Stream-sediment samples collected
here are anomalous in gold and copper (sheet 2 of Gilbert and others, 1991b); they contain
up to 0.07 ppm gold and 286 ppm copper.

4., The east side of the Chilkat Peninsula. Bedrock, float and stream-sediment samples
collected here are anomaious in gold, silver, copper, and zinc (sheets 1 and 2 of Gilbert
and others, 1991b), The samples contain up to O.114 ppm gold, 2.5 ppm silver,
5,300 ppm copper, and 3,000 ppm zinc.

CONCLUSIONS

Although examination of the Road Cut prospect did not reveal an economic deposit, it did reveal sufficient
tonnages and grades to encourage additional examination along its defined structure and parallel structures to
determine its extent beyond its present known limits. Samples collected from prospects, bedrock locations, and
from streams indicate that gold-copper mineralization (and local zinc mineralization) is pervasive in the shear and
fault zones of the Chilkat Peningula. A number of these samples indicate areas with important exploration
potential for fault-controlled gold-copper mineralization.

PLUTONIC GOLD DISCRIMINANT, HAINES-KLUKWAN AREA

Three major episodes of plutonism formed most of the plutonic rocks in the Haines-Kfukwan area (Taku
terrane) (Gilbert and others, 1991a), The first episode occured during mid-Cretaceous time and includes the
Haines mafic-ultramafic complex, the Mount Kashagnak pluton, and the Klukwan mafic-ultramafic complex.
During Late Cretaceous - Barly Tertiary time the second episode of plutonism produced the Northern Border and
Tanani plutons, interpreted by Gilbert and others (1991a) to be the western margin of the Great Tonalite Sill
complex. The third episode produced a few bodies of granite and granodionite, including the Xlutsha Mountain
pluton, during Tertiary(?) time (Gilbert and others, 1991g),

Major-oxide chemical analyses of plutonic rocks from the Haines-Klukwan area were scored by the gold
discriminant analysis described earlier (table 1). Most of the mid-Cretaceous Mount Kashagnak pluton exhibits
too high an oxidation state lo appear favorable for producing nonporphyry gold deposita (table 1, fig. 31).
However, many of the analyses of the gold-bearing Jualin~deposit "diorite” 15 km southeast of the study area
indicate oxidation states similar to those of the Mount Kashagnak pluton; they also appear unfavorable with
nonporphyry gold discriminent functions (Newberry, written communication). Because of the similarities
between the Mount Kashagnsk pluton and Jualin "diorits” discussed by Gilbert and others (1991a), there may
have been a gold-bearing episode in the history of the Mount Kashagnak pluton, perhaps represented by the Road
Cut prospect.

The Northern Border pluton, located within the map area, and the Ferebee Plutonic Complex, to the east of
the map area (Redman and others, 1984; Gilbert and others, 1590), are the only plutons that appear to be
favorable for nonporphyry gold association in the Haines-Klukwan-Skagway area. The favorability of these Great
Tonslite Sill-related plutons for nonporphyry gold systems is consistent with the spatial and, perhaps, genetic
relationship between some gold deposits within the Juneau gold belt and the Great Tonslits Sill. The Tanani
pluton, also thought to be part of the Great Tonalite Sill, yields low discriminant scores, but the pluton's elevated
strontium content suggests that alteration of the body has reduced the accuracy of the discriminant analysis (table
1, fig. 31). Samples from the Tertiary(?) Klutsha Mountain pluton were too altered to yield reliable discriminant
scores.

L R DE F POR RE
MINING HISTORY

In the spring of 1898, packers on the Dalton Trail panned gold from the gravels of the Klehini River,
Shortly after the discovery, most of the sireams in the Porcupine area were staked; however, many claims were
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Figure 40. Occurrences on Shikosi, Kataguni, and Talsant Islands.
subsequently dropped because of the low guantities of gold found on many of the drainages. During the past

90 years several drainages in the Porcupine area have produced gold, inciuding Porcupine, McKinley, Cahoon,
Nugget, Cottonwood, and Christmas Creeks.
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Pollowing the studies of Wright (1904) and Baking (1919), B.D. Stewart reported on placer operations in the
Porcupine area in 1926 (Stewart, 1926). W.B. Beatty worked on Porcupine Creek in 1936 and wrote a
comprehensive theais concerning the placer deposits of the Porcupine Creek area (Beatty, 1937), An account of
mining history of the Porcupine Creek ares has been compiled by Roppel (1975). Bundtzen (1986) and
Hoekzema and others (1986) reported on the placer deposits and described the glacial geology of the Porcupine
Creck area; the following discussion of placer deposits is taken largely from their work.

Production records for the Porcupine placer deposits are sparse. Minimum estimated production through
1985, compiled by Hoekzema and others (£986), is 79,650 oz. Ounly very minor production has been reported
since 1985, Placer-gold occurrences are found on several other drainages in the ares, inciuding Big Boulder and
Little Boulder Creeks, the Tsirku and Xlehini Rivers, and western drainages to the Chilkat River north of
Mosquito Lake, but no production is known.

PORCUPINE CREEK

Mining started on Porcupine Creek in 1898. Reported production averaged as high as 9,000 oz of gold per
year until 1906, when high water destroyed much of the workings (Beatty, 1937), During the early years
relatively primitive methods of mining, such as pick and shovel, small sluices, and rockers were used to recover
the gold. Ground sluicing (booming) aiso became a popular method of mining gold. This techrique requires the
diversion of the creek into a flume or a predug channel to remove large bougiers from the original channel and
loosen gravel deposits. Water is then ailowed to flow back into the original channel to remove the loosened
gravel and concentrate the gold in depressions. Gold is then recovered after the stream has been diverted back
into the flume or diversion ditch.

In 1907, Porcupine Mining was organized to consolidate the workings in the area, The company erected a
flume 1 mi below the junction of McKinley and Porcupine Creeks at a reported cost of $200,000 (Roppel, 1975).
This developement opened up the lower end of Porcupine Creek to gold mining. The company operated uatil the
flume was destroyed by a disastrous flood in 1915; it had an average yearly production of 3,000 oz (Beatty,
1937).

In 1916, the operations of Porcupine Mining were taken over by the Alaska Corporation. The old flume was
repaired and a new flume constructed to feed water to hydraulic mining operations. Mining continued until
September 1918, when another flood destroyed the flume. Over 6,000 oz of gold was produced between 1916
and 1918 (Beatty, 1937).

The next large mining operation began in 1926, when Porcupine Gold Mines, which subsequently became
Alaska Sunshine Gold Mining, managed by August Fritsch, took over the Porcupine Creek property. This
company constructed several of the existing buildings at the townsite of Porcupine and a 12,000-ft-long elevated
flume to supply hydraulic water at any needed location on Porcupine Creek below its junction with McKinley
Creek. The headgate of the flume was located 0.5 mi above the mouth of McKinley Creek. McKinley Creek was
spanned by a bridge 160 ft above the creekbed, a few hundred yards above its junction with Porcupise Creek.
The flume and related structures were completed near the end of 1928. Mining began in 1929 but was shut down
at the end of the season because of poor returns. Following extengsive exploration work, mining operations on
Porcupine Creek restarted in 1935 by processing gravels from the MacElvery (dry) channel (Beatty, 1937). Work
continued into 1936, until the bridge over McKinley Creek was destroyed by a rockslide. Pritsch died in 1936
and large-scale mining on Porcupine Creek ceased. Fritsch's records claimed that Alaska Sunshine Gold Mining
recovered $1,700,000 worth of gold from the Porcupine cfaims, but this production has not beea substantiated by
either U.S, Mint records or Smith (1933).

Activities since the World War 11 have been sporadic, but a brief mining resurgence occurred in 1959-1960,
when five small operations employing 15 people worked various claims on Porcupine Creek and its tributaries
(Williams, 1960). When gold prices soared in the late 1970s and early 1980s, mechanized placer mining
produced up to several hundred ounces annually until 1984. Jo Jurgeleit, James McLaughlin, Merrill Palmer,
John Schnabel, the Peterson family, and others continue to take out small amounts of placer gold from their
claims. Activity since 1985 has been limited to small-scale hand-placer mining or limited mechanized opersations.
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MCKINLEY CREEK

Mining on lower McKinley creek (below Cahoon Creek) began at mbout the same time as activity on
Porcupine Cresk. Most of this section was mined out by 1904. PFrom 1903-1916, old channels of McKinley
creek up to 200 fi above the current creek level were mined successfully by Cahoon Creek Mining. Their last
operation consisted of driving a tupnel through a narrow bedrock spur above McKinley Falls to divert the creek
into Porcupine Creek and dry up the plunge pool and lowermost section of McKinley Creek (Beatty, 1937). Over
4,400 oz of gold were recovered during & few weeks' time in 1916 from the plunge pool and streambed below the
falls.

The lower section of McKinley Creek has been hand mined sporadically by individuals and small groups
through the years. Recent attempts have been made to mine the plunge pool below McKinley Falls, and suction
dredges have been used to mine the channel.

Stewart (1926) reported that in 1926, six men were mining on Upper McKinley Creek (above Cahoon Creek)
about 1 mi above its mouth using "booming" techniques. Reportedly, $60,000 was expended on the property, but
no production figures are known. Upper McKinley Creek has been prospected in recent years by using suction
dredges and hand-placer techniques; production has not been reported.

|}

CAHOON CREEK

The lower 0.5-mi section of Cahoon Creek was extensively mined by Cahoon Creek Mining from 1908 to
about 1913. Wright (1904) reports that a smail hydraulic plant was set up and operated at the face of Cahoon
Glacier in 1502 and 1903. On the basis of the limited extent of the workings, this operation was apparently
unsuccessful. A hydraulic plant was also worked on Cahoon Creek from 1910-1913 (Brooks and Capps, 1924).
Hand-placer methods have been used to prospect the creek gravels in more recent years.

GLACIER AND CHRISTMAS CREEKS

Glacier Creek and its tributaries were originally prospected and staked in 1899 and 1900, but were
undeveloped because of the great gravel depths and low ore grades (Beatty, 1937). A keystone drill was used to
prospect lower Glacier Creek in 1911, apparently with encouraging results, A mill was erected and a 2,000-ft-
long flume constructed. Mining operations began in 1916 and continued into 1918. Recovery was poor and the
operation closed down after working a 1/4-mi section of stream channel. Beatty (1937) reports that a §250,000
was spent to develop the property based on the drilling returns, which later proved to have been salted.

A small eastern tributary to Glacier Creek, known locally as Christmas Creek, was worked by a small
hydraulic plant in 1910; the property was patanted in 1916, A small heavy equipment operation worked near the
mouth of Christmas Creek during the late 1970s with meager results. A total production of 200 oz of gold is
estimated on the basis of tailings present and grades determined during 1985 fisld work.

NUGGET CREEK

Placer gold was discovered in Nugget Creek in 1899. Sporadic mining is reported to bave occurred from
1902 to 1913, 1929, and since 1980 (Hoekzema and others, 1986). Eakins (1919) reports that about 350 oz of
gold was produced by a small hydraulic operation between 1902 and 1909. The operation processed gravels near
the mouth of Nugget Creek canyon by diverting the creek into a flume. This developement both freed the creek
channe! from water and supplied power to run & derrick used to remove large boulders from the creek. The
remains of a small hydraulic plant exist on the east side of Nugget Creek about 1.5 mi above ita junction with the
Tsirku River. Suction dredges were used to test the gravels in the lower section of Nugget Creek canyon between
1980 and 1985 with encouraging results. The alluvial fan at the mouth of Nugget Creek was patented in 1934
(Hoekzema and others, 1986).
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COTTONWOOD CREEK

Gold was discovered on Cotionwood Creek in 1899, but workings on the creek never produced gold in
significant amounts. The alluvial fan extending along the Tsirku River from Cottonwood Creek 10 below Nugget
Creek was prospected with encouraging results before 1912, and a company was formed to dredge the alluvial-fan
gravels about that time (Brooks, 1913). Fifty claims were staked to cover the fan, but the ground was abandoned
in 1916. Parts of the Nugget-Cottonwood Creek fan were patented in 1934,

OTHER STREAMS

Gold has been discovered on several other drainages in the Porcupine area, These include Big Boulder and
Little Boulder Creeks and the Little Salmon River. Nomne of these drainages have been producers, according to
available historical data. However, evidence of recent suction dredging and hand-placer work exiats on the Little
Salmon River,

GLACIAL GEOLOGY

The bedrock in the Porcupine area consists of metamorphosed sedimentary rocks (slate, phyllite, and
marble), which have been intruded by igneous rocks of Early Cretaceous and mid-Tertiary age (Gilbert and
others,1991a). Impressive results of extensive glaciation are also evident (sheet 5), but specific limits of the
various Pleistocene and Holocene glacial advances are not well understood. Recent glaciation throughout
southeastern Alaska has masked all evidence of ice activity before about 70,000 years before present (BP) (Mann,
1986), and virtually all glacial deposits and landforms observed today in the Porcupine area are probably Late
Wiscoasinian (30,000 to 10,000 year BP) and younger.

The Holocene placial chronology worked out by Mann (1986) in the adjacent Glacier Bay region shows a
four-phase history of glacial maxima at 9,000 to 13,000 year BP, 5,000 to 6,000 year BP, 2,500 to 3,600 year
BP, and about [,500 year BP, each separated by periods of deglaciation, downcutting or incision of former glacial
valleys, and stream aggradation of major-trunk meltwater streans. These Pleistocene glacial advances and retreats
resuited in at least three, and possibly four, bedcock-incised channels or terrace levels in the valleys of Porcupine,
Cahoon, and McKinley Creeks (shown as Qatj, Qat, and Qaty on sheet 5 and fig. 41). In most cases, the
rempants of these channels apparently avoided ice scour and were unaffected by later events, except for deposition
of glacial drift. The oldest recognized terrace level occurs at 250 to 300 ft above present canyons of McKinley
and Porcupine Creeks, followed downstream by channels at 140 to 200 ft, 50 to 75 ft, and a final and most
youthful terrace that is 25 to 40 ft above the modern drainages. The oldest terrace level (Qat;) may be a
composite of fluvial material and drift not incised into bedrock. Radiocarbon ages suggest that the third terrace
level on Porcupine Creek was deposited after the third Holocene glacial advance (2,500 to 3,600 year BP)
(Bundtzen, 1986).

The last Holoceae advance (1000-1500 year BP?) occupied 1- to 2-mi stretches of Porcupine, McKinley, and
Glacier Creek valleys below present glacial termini. Beatty (1937) reports that the glacier on Cahoon Creek
retreated nearly 1 mi from 1898 to 1937, indicating that the region is still undergoing deglaciation.

Besides leaving behind multiple drift limits, bedrock-incised bench channels, trimlines, and hanging valleys,
multiple glacial episodes also produced perched alluvial and colluvial fans and ice-marginal meltwater channels
(sheet 5, fig. 41). The alluvial-fan complex of Porcupine and Glacier Creeks (sheet 5) encountered more than one
period of aggradational development, and the former fan apex was probably once at least 1 mi south of its preaent
position. A distributary channel of this fan probably spilled over into the drainage now occupied by Walker
Lake.

Development of allavial fans on Cottonwood and Nugget Creeks have been gignificantly influenced by
earlier west-to-east glacial-meltwater features that drained Late Wisconsin or Holocene valley ice in the Tairku
River, Former ice marginal meltwater channels have teft notched, beheaded drainages in the Herman Creek and
Walker Lake area (fig. 41), along the Klehini River near the United States-Canada border, and in isolated sections
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Pigure 41. Abandoned channels on lower Porcupine Creek.

of the Tsirku River. Modern meltwater channels are incised in glacial drift, in contrast to the bedrock incision of
fluvial channels in the Porcupine Creek watershed. Elevated, modem terrace alluvium and alfuvial fans of Late
Holocene age parslle} the modem floodplains of the Tsirku and Klehini Rivers and are a result of recent periods of
stream aggradation during distributary channel development.

PLACER GEOLOGY

Heavy-mineral placer deposits in the Porcupine area formed during multiple glaciofluvial cycles. Heavy-
mineral placer concentrations occur in bench deposits in incised bedrock channels and glacial till, aituvial fans,
and modern-stream incisions. High stream gradients (fig. 42) indicate that the Porcupine area, aa a whole, is
immature and js nested in a high-energy fluvial environment. The average atream gradient of the study area ia
about 500 ft/mi, compared with averages of 80 to 150 ft/mi in many interior-Alaska placer districts.

Bedrock sources of most heavy-mineral concentrations, including the placer gold, have been identified by
Eaking (1919), Beatty (1937), Still and others (1985), Bundtzen and Clautice (1986), and Hoekzems and others
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Figure 42. Stream gradients in the Porcupine area.

(1986). The most likely bedrock sources are crosscutting quartz sulfide - gold fissure veins associated with
altered mafic dikes cutting Porcupine Slate in the McKinley and Cahoon Creek drainages. Pyritiferous zones in
the Porcupine Slate also contain anomslous gold values ranging up 1o 2 ppm gold. Localized silver-lead-(gold)
deposits, such as those identified in the Summit Creek drainage, may also contribute to heavy-mineral placer
concentrations (Still and others, 1985, 1987; Gilbert and others, 1991b). Placer gold in Christmas and Herman
Crecks may be derived from the Porcupine Slate, or alternatively from stratiformm mineral concentrations in
metavolcanic rocks, such as in the Glacier Creek deposits.

Gold fineness on Porcupine Creek and its incised bench deposits ranges from 841 to 909 and averages 866
(seven samples) (app. H-1). There does not appear to be a noticeable difference in fineness between the lower
elevated fluvial channels and the modemn stream, though Beatty (1937) mentions that the highest bench levels on
Porcupine Creek have a distinctly lower fineness than gold mined in the modera stream.

Placer-gold finenesa from McKinley and Cahoon Creeks ranges from 786 to 859 and averages 821 (four
samples); gold extracted from two quartz veins in the area averages 750 (app. H-1) Hoekzema and others, 1986).
Fineness predictably increases downstream with increasing distance from the probable lode sources in these two
drainages (Koshman and Yugay, 1972). Pineness downstream changes from an average of 821 on McKinley and
Cahoon Creeks to an average of 866 on Porcupine Creek.

Fineness of placer gold collected from Nugget and Cottonwood Creeks averages 779 (three samples),
whereas that of Glacier and Christmas Creeks drainage averages 865 (two samples), which is very close to that
found in lower Porcupine Creek (app. H-1).

The average overall fineness from the Porcupine area, with the Boyle (1979) method, is 837, compared to
820 reported by Smith (1941), who used records from four locations on Porcupine Creek. The range of fineness
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in the Porcupine area is consistent with those reported by Moiser (1975) for epithermal and lower mesothermal
temperatures of formation. Bullion was analyzed for the trace metals copper, lead, zinc, and antimony besides the
precious metals (app. H-1). Significantly, samples containing detectable copper were found in McKinley and
Cshoon Creeks, perbaps suggesting recent association with lode sources. The gold-to-copper ratio is much too
high for typical goid placers of any temperature range, but the presence of antimony in single samples on Cahoon
and Porcupine Creeks also suggests formation in epithermal or lower mesothermal temperature ranges (Moiser,
1975).

Bundtzen (1986) and Hoekzema end others (1986) report analyses of heavy-mineral concentrates from nine
stceams in the Porcupine area (app. H-2). A preponderance of magnetite in virtually all drainsges suggests that
magnetometer exploration techniques may be useful in defineating buried channels and other heavy-mineral
concentrations. Pyrits ig predictably abundant in Porcupine, Cahoon, McKinley, Nugget, and Cottonwood
Creeks, where it may be derived from both pyritiferous zones in the slate and epigenetic-vein deposits. Scheelits
and (uncommonly) cassiterits are present in McKinley, Cahoon, and Cottonwood Creeks, but the concentrations
are probably not economical. Barite is ebundant in Glacier Creek and in the immature piacers of the Herman
Creek area. Its presence in the Herman Creek drainage suggests that barite mineralization may exist in the
metavolcanic rocks underlying the glacial drift that blankets the area. Massive barite-sulfide deposits in
metavolcanic rocks at the head of Glacter Creek are probably the source of barite in this drainage.

Placer gold from McKinley, Porcupine, Nugget, and Christmas Creeks was microscopically examined to
delineate characteristics of transport and origin of the gold that has been mined. Consistently, two distinctive
types of gold are present in the analyzed concentrates: welt-worn, rounded, bright “nugget" goid which shows
evidence of fluvial transport; and small wirelike grains with quartz and undetermined gangue mineralogy that
show little evidence of stream transport. Either more than one lode source is present, or proximal lode gold and
“nugget” gold have been transported by fluvial mechanisms (Bundtzen, 1986).

Bundizen (1986) and Hoekzema and others (1986) report gold size ranges from placer samples from the
Porcupine area. Beatty (1937) and the authors have noted a general lack of fine gold (100 mesh or amaller) in the
Porcupine area. The extremely high-energy nature of placer formation in the area suggests that virtually all fine
gold has been flushed down the streams and possibly out of the study area. However, the Glacier Creek,
Porcupine Creek, and Nugget Creek alluvial fans represent significantly lower energy fluvial environmenta than
those of the main feeder streams entering into the lower valleys, which suggests that alluvial fans may have
accumulated part of the fine-gold fraction absent in the main-production streams.

Gold wes panned from a thick section of placial till exposed in Christmas Creek, a tributary of Glacier
Creck. The gold was apparently {nterspersed throughout at least the lower 6 ft of till with no apparent
concentration on bedrock. The gold is very fine grained, well-womn *glacial” gold, possibly due to the milling
effects of glaciation. Although Christmas Creek was the only locality where gold was recognized in till, its
existence both there and in till of other drainages mentioned by Beatty (1937) suggest that "glactal gold® may be
an intermediate host between hard-rock sources and downstream accumulations in fluvial deposits.

RESULTS OF SAMPLING

In 1985, the USBM collected 78 reconnaissancs, 53 channel, and four site-specific bulk-placer samples. All
the major streams in the placer ares were gampled, with at least one sarople taken from each drainage (app. H-3;
fig. 43). All site-specific bulk samples were taken from lower Porcupine Creek (app. H-3). The procedure for
collecting recongaissance, channel, and site-specific placer samples is given by Hoekzema and others (1986).

Sample locations are plotted on sheet 5 (map nos. 1-22, 79-132), figure 44 (map nos. 23-64), and figure 45
(map nos, 65-78); sample results are listed in appendix H-3. Of the 78 reconnaissance and 53 channel samples
collected, 35 were found to contain values greater than 0.005 oz/yd® gold.

Results from reconnaissance and chamnel sampling were used to give each stream a mineral-development-
potential rating for placer gold by using one of four levels: *high,” *moderate,” "low,* and "unknown* (table 2).
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Figure 43. Using placer samples to evaluate placer depasits in the Porcupine area.

These ratings are estiroates based on an evaluation of grade and extent of mineralization e8 well a8 other factors
such as depth of overburden, presence of large boulders, and stream configuration. A deposit of high mineral-
development potential would, by definition, have grades greater than 0.01 oz/yd gold and probable continuity of
mineralization. A deposit of moderate mineral development potential would have either a high metal content or
continucus minerslization identified, but oot both. A deposit with low mineral development potential would
contain upeconomic grades or ghow little evidenca of contisuity of mineralization (Hoekzema and others, 1986).

Resource estimates were made for streams baving modemate or high poleptial for placer-gold mineral
development and for the Nugget and Porcupine Creek fans (Hoekzema and others, 1986). All streams have low
mineral-development potential, except Porcupine, McKinley, Cahoon, Nugget, and Christmas Creeks, discussed
below.

Porcupine Creek ig a steep, rapidly downcutting drainage, with an average gradient of 350 fVmu (fig. 42).
Reportedly, little gold was produced from Porcupine Creek above its junction with McKinley Creek, and during
this study six reconnaissance samples taken above the junction contained undetectable to 0.004 oz/yd® gold
(81, 107-111).
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Three categories of placer deposits occur on lower Porcupine Creek, below McKinley Creek: abandoned
channel and bench deposits, recent stream gravels, and an alluvial fan. Sampling identified the highest grades in
the abandoned channels and bench deposits, but the identified resources are limited in quantity. A larger resource
occurs in the alluvial fan, but grades are unknown,

Abandoned Channels and Bench Depeosits

Pive gravel-resource areas on lower Porcupine Creesk were blocked out on the basis of channel samples
collected in 1985 (figs. 44, 45). These areas consist of abandoned channel and bench gravels, some of which
correlate with old channels identified by Beatty (1937). Figures 41 and 44 show where 12 samples were taken
from channels labeled b (sample 31), d (60-63), e (64), [ (39~41, 50-51), and g (22). These samples contained
from a trace to 0.022 oz/yd’) gold (table 3). Thirty-cight additional channel samples were collected from
abandoned channels and bench deposits located farther upstream in the area referred to locally as the "mushroom®
(fig. 45, samples 67-68, 73), area 5 (65-66, 69-72), and old channel (74-76). Samples were also taken from
beoch deposits in areas 1 (32-43) and 2 (4449, 53-59) of figure 44; these samples contained from a trace to
0.058 oz/yd? gold.

Hoekzema and others (1986) report results from four site-specific bulk-placer samples collected from
previously unworked gravels on Porcupine Creek for analyzing gravel and gold pasticle sizes. Figure 46 is a
graph of the cumulative results for all four site-specific samples. The graph indicates that over 90 percent of the
gold is from ~10 to +50 mesh in size and that over half of the gravel is greater than 1 mesh.
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Table 2. Mineral-development-potential ratings and identified resource estimates for drainages in the Porcupine area

Mineral development potential
Identified
Drainage Righ Moderate Low Unknown resources (yd3)'

Big Boulder - X ND
Cahoon X 10,000
Christmas X 42,000
Cottonwood X ND
Glacier X ND
Klehini X ND
Little Boujder X ND
Little Salmon X ND
McKinley X 20,000
Nugget Channel X 3,000

Allyvigl fan X 2,000,000
Porcupine (lower) ¢

Channel X 500,000

Bench X 152,000

Alluvial fan X 6,000,000
Pareupine (upper) X ND
Summit X ND
Taicku X ND

"dentilied resources include auriferous gravels identified by USBM in 1985. Additionsl hypothetical resources are likely
1o exist but were not evaluated.
ND - Not determined.

Table 3. Idensified resources in bench and abandoned channel deposits in the lower and middle Porcupine Creek
drainage area

Area PFigure Volume (yd3)* Grade (az/yd® Au)® Samples

1 44 21,000 0.0215 B3, 3243

2 44 15,000 0.0087 B4, 44-59

3 44 23,000 0.0106 60-63

4 4 20,000 0.0038 39-41, 50, 51
5 45 13,000 0.0145 B2, 65-72
Total 152,000 0.0106

Wolomes were caleulated by multiplying the surface area of the block times a thickness chosen on the baais of field
information; thickness fipures used tended to be minimum velues.
bGrades were calculated by averaging the grades determined for each channel.

Samples collected indicate & collective identified resource in the five resource areas (figs. 44, 45) of about
152,000 yd? grading 0.0106 oz/yd? gold (tables 2, 3). These values are likely to be lower than actual values, as
bedrock was not reached at all channel-sample sites.

Additional resources are known to exist glong upstream parts of Porcupine Creek but were not evaluated as

part of this study. Some of these deposits, such as at Bear Gulch (sheet S), have been previously mined, but
unmined deposits that warrant further evaluation also remain.
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Figure 46. Histogram of cumulative gold and gravel weight percents for varying sieve sizes, Porcupine Creek
samples B1-B4 (figure 44 and 45).

Recent Stream Gravels

The present-day Porcupine Creek stream deposits consist of poorly to moderately well-sorted gravels
containing appreciable silt and boulders weighing up to several tons. Historically, the gravel has been worked
with apparently good results. Five samples (figs. 4445, nos. 26-27, 52, 77, BO) were collected from recent
gravel deposits. These samples, which contained from a trace to 0.004 oz/yd’ gold (sample 80), are
representative of surface values only. Because gold values in the Porcupine Creek area are concentrated on
bedrock, higher values should be expected at depth. The gold sizes were 3 percent between 0.04 and 0.08 in.,
{1 percent from 0.02 to 0.04 in., and 86 percent less than 0.02 in.

The best values in stream gravels along Porcupine Creek are concentrating just below McKinley Creek,
which is the source of tnost of the Porcupine Creek placer gold. Apparently, placer gold in this area
reconcentrates during periodic flooding. Several thousand feet of streambed begianing about 1,000 ft below
McKinley Creek have not been mined completely, This section i3 virtually inaccessible Lo large heavy equipment,
but suction dredging might be possible. The channel gravels of lower Porcupina Creek comprise an identified
resource of at least 500,000 yd3 of unknown grade based on an average thickness of 18 ft and an average width of
90 ft (table 2). Actual thickness of minad sections is reported to have exceeded 40 ft in some locations (Beatty,
1937).

Alluvial-fan Deposits

Eight samples (sheet S, nos. 9-10, 23-25, 28-30) were coliected on the alluvial fan. However, these semples
are mostly representative of recent surface gravels and, with the possible exception of samples 24 and 30, did not
test older channel deposils that may exist at depth. Results were encouraging; the samples recovered from a trace
to 0.011 oz/yd3 gold (sample 30). The gold sizes consisted of | percent greater than 0.08 in., 23 percent between
0.04 and 0.08 in., 24 percent between 0.02 and 0.04 in., and 52 percent less than 0.02 in.
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On the basis of a length of 2,400 ft, width of 1,800 ft, and depth of 40 f, the Porcupine Fan contains more
then 6 million yd? of gravel resources (table 2). There may be several potentially high-grade channels at depths
of less than 100 ft.

MCKINLEY CREEK

McKinley Creek is the largest northwest-flowing tributary of Porcupine Creek. The average gradient of the
creek is nearly 500 fmi (fig. 42). Several suriferous gold deposits and occurrences described in this study are
located adjacent to the creek at the 1,800-ft elevation about 1-2 mi above its junction with Porcupine Creek
(cheet 1).

By 1904, the lower mile of McKinley Creek below Cahoon Creek had beea mined. It was remined in 1908.
Abandoned channals have also been mined on the west end east sides of McKinley creek below Cahoon Creek.
About 4,500 oz of gold was taken before World War | from below McKinley Falls, which is located at the
Jusction of McKinlsy and Porcupine Creeks.

Reconnaisgance samples (sheet §, nos. 92-98) collected above the Golden Eagle prospect (sheet 1) contained
up to 0.0056 oz/yd3 gold. Samples taken below the lode deposit (sheet 5, nos. 83-91) contained up to
0.0539 oz/yd® gold. Identified resources consist of narrow point-bar deposits and channel deposits consisting of a
few hundred to 2,000 yd3 each. About 20,000 yd3 grading from 0.001 to 0.054 oz/yd? gold are estimated to
occur on McKinley Creek between sample location 91 and Cahoon Creek (sheet ). Additional resources exist -
below Cahoon Creek, but this section has besn mined seversl times in the past, and grades of the remaining
gravels are upknown.

CAHOON CREEK

Cahoon Creek is & steep, northeast-flowing tributary to McKinley Creek. The average gradieat is 650 ft/mi
(fig. 42). Very little gravel is present in the channel of the creek; much of the stream flows on bedrock. Cahoon
Creek has been recognized by miners as a source for the gold on McKinley and Porcupine Creeks. The lower
0.5 mi of the creek has been extensively worked.

Steep terrain and the presence of large amounts of brush precluded sampling of the lower I mi of Cabhoon
Creck. Sampling of the rest of the creek was impeded by the lack of gravel present. The nine samples taken
indicate that the gold concentration increases as the junction with McKinley Creek is approached (sheet S,
nos. 99-106). The samples contained up to 0.045 oz/yd? gold.

Limited quantities of chanpel gravel occur in Cahoon Creek (table 3). Some potential for abandoned
channels or bench deposits may exist, but these deposits have largely been covered or diluted with colluvium and
avalanche debris. The channel gravels might be successfully mined on a small scale with suction dredges,
especially alopg the lower 1.5 mi of the creek. An abandoned channel of Cazhoon Creek that joins McKinley
Creek about 0.25 mi upstream from the current junction should also be investigated.

NUGGET CREEK

Nugget Creek flows south into the Tsirku River. Its average gradient is over 900 ft/mi (fig. 42). Placer
deposits are present in the stream bottom, in abandoned channels at high elevations on the east side of the creek,
and in an alluvial fan at the mouth of the creek. Alluvium in the lower canyon of the creek is from 12 to 20 ft
deep. Gold is found on or near bedrock, with little gold found in the overlying gravel.

Eleven reconnaissance samples were collected from Nugget Creek and its alluvial fan (gheet S, nos. 116-
126). The best value (0.0138 02/yd® gold) was in & sample (116) collected at the mouth of an abandoned channel
of Nugget Creek adjacent to the Tsirku River. Only minor amounts of gold (trace to 0.0007 oz/yd® gold) were
found in the creek itself. A sample (122) collected from a hydraulic cut at the 2,550-ft elevation on the east side
of the creek contained 0.0006 oz/yd3.
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Gravel resources in the existing stream channel are limited, but do contain coarse gold. The alluvial fan
contains an estimated 2,000,000 yd?® of identified resource, but the grade remains unknown. Only parts of this
volume would be mineable; high grades would likely be restricted to channels.

COTTONWOOD CREEK

Cottonwood Creek, a southeast-flowing tnbutary of the Tsirku River is located about 1 mi west of Nugget
Creek, The average gradient of the creek is 750 ft/mi (fig, 42). Encouraging amounts of gold have been fouad in
the creek, but no extensive mining has been done. Three reconnaissance samples (sheet 5, nos. 113-115) were
taken from the creek and found from less than 0.0004 to 0.000S oz/yd? gold.

Gravel resources in the creek channel are small because of the steep gradient and narrow bedrock canyon.
The alluvial fan at the mouth of the creek represents a significant resource. This fan cosleaces with the Nugget
Creek fan, Abandoned channels in the fan between Cottonwood and Nugget Creeks should be investigated.

GLACIER CREEK

Glacier Creek is & northeast-flowing tributary of the Klehini River, locgted about 2 mi west of Porcupine
Creek. The creek is less steep than most of the creeks of the ares (fig. 42). Reconnaissance sampling of the
drainage found no significant recoverable gold values in seven samples collected (sheet S, nos. 8, 12-14, 19-2}).
Christmas Creek is the only auriferous tributary to Glacier Creek identified to date.

CHRISTMAS CREEK

Christmas Creek is a small, northward-flowing eastern tributary of Olacier Creek with a gradieat of
1,000 ft/mi (fig. 42). Four reconnaissance samples were collected from grevels exposed in the mining cut near
the junction of Christmas and Glacier Creeks (sheet 5, nos. 15-18). Results indicate that there is a relatively equal
distribution of gold through 8 ft of gravel. The gold content of the gravel averages 0.0065 oz/yd3 gold.

Identified resources are largely restricted to the lower 0.5 mi of the creek. The lowernmost section of the
creek near the workings is estimated to contain 12,000 yd? of identified resource grading 0.0065 oz/yd® gold. An
additiona) resource of up to 30,000 yd? is estimated to occur farther upstream (table 2).

SUMMARY

Reconnaissance sampling in 1985 identified gravel deposits with moderate to high mineral-development
poteatial on lower Porcupine, Cahoon, Christmas, McKinley, and Nugget Creeks. Abandoned channel and bench
deposits on lower Porcupine Creek have the best poteatial for supporting a small to medium-sized (500-
1,000 yd3/day) heavy-equipment placer operation. However, a prospective daveloper should identify a resource
having average grades nearly double those identified by this study (for example, 0.02 oz/yd’ gold) before making
a substantial investment in the area. Recent records compiled by both DGGS and USBM indicate that the average
grade being mined by the Alaska placer-mining industry is 0.015 oz/yd? aod that the average grade is even higher
for smaller operations.

A 1-mi-long section of McKinley Creek above Cahoon Creek has high mineral-development potential for
small placer operations using suction dredge and hand placer techniques. Moderate development potential for
small heavy equipment (50-500 yd3/day) or hand-placer operations exists on Christmas end Nugget Creeks.
However, the greatest potential for future mining ou a large scale in the area depends on the regults of exploring
the alluvial fans of the Porcupine and Nugget Creeks, which together conmservatively contain 8,000,000 yd3 of
gravel resource. Site-specific samples collected from lower Porcupine Creek indicate that washing plants should
screen to -1 mesh and be designed to recover gold down to + 80 mesh.
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APPENDIXES

ABBREVIATIONS AND ANALYTICAL METHODS USED IN APPENDIXES

Sample abbreviations
C - continuous chip PC - pan concentrate
cC - chip channe] . RC - random chip
CH - channel S - select
Rep or CR - representative chip SC - spaced chip
P - float SS - stream sediment
G - grab MTS - metallurgical test sample
Lithologic and mineralogic abbreviations
aspy =~ arsenopyrite gn - galema mz - monzonite
&z - azurts hem - hemalite po - pyrrhotite
bms - banded massive sulfide jm - jamesonite py - pyrits
bn - bornite mag - magnetite ' gz - quantz
cale - calcite meta - metamorphosed S - sulfer
¢p - chalcopyrite ml - malachite sl - sphalerite
ep - epidote mn - mMmanganese 8t - stained
fe - iron mo - molybdenite gulf - sulfide
fest - iron-stained mv - metavolcanic
Additiopal abbreviations
dissem = disseminated - = not anatyzed El = elevation
w/ = with N = nil > or G = greater than
Tr = trace < = less than SL = sea level
DDH = diamond drill hote NA = pot applicable
Analytical methods

1983-1985 samples analysed by USBM Research Center in Reno, Nevada, and by Bondar-Clegg, Inc., of

Lakewood, Colorado.

1986-1987 samples analysed by Bondar-Clegg, of Lakewood, Colorado.

Most analyses by Bondar-Clegg for Au were by fire assay-atomic absorption spectroscopy (FA-AA); for

other elements by atomic absorption spectroscopy (AAS) only.

Supplementary analyses

Analyses consisted of 32-clement analysis by plasma or by neutron activation; As by colorimetry; La,
Ce, Y, and Ba by X-ray fluorescence; and Pt and Pd by fire-assay inductively coupled argon-plasma spectroscopy

aCP).
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APPENDIX A. ANALYTICAL RESULTS FROM YVOLCANIC-ASSOCIATED
MASSIVE SULFIDE DEPOSITS IN PORCUPINE AREA
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Appendix A-1. Analytical results, Main deposit (map nos. on figs. 2-3)

Fire assay Atomic-absorption X- ray Spectrographic
Sample {ppm unless marked %) (ppm)
size Sample Au  Ag Cu Pb Zn Co Ba w Mo Sn- As Ni Bi Sb  Lithology, remarks
Sample (1)  type (ppm) (ppm) (%)
53156 - CR N 0.2 ) 2 78 24 0.05 - - - N 32 - N pillow metabasalt
48014 - R 0._035 6.3 62 3200 3500 27 1.t0 - N N # N ] N greenschist w/dissem gn
45015 - R .450 103.9 160 1.60% 430 H 52.60 - N N N N R N barite w/sl,gn
450174 - G N 0.5 ¥4 118 270 a7 0. 18 - L] N N 30 N L] metabasalt
450178 1.0 C 1.340 45.4 470 1.65% igen N 42.00 N H N 9 N N barite at contact w/metabasait
48017C - G 2.920 155.4 18306 4.40% 430 R 51.00 N N N N N N barite zone w/gn,st
450170 7.0 c 1.020 75.6 836 1.33% 250 K 53.00 - N L L] N N N barite zone w/gn,sl
45017 5.0 C ©,590 138.1 310 1.94X 260 N 51.00 - N N 700 N N N barite zane wign, sl
4SOT7F 5.0 c 1.340 255.4 1200 2.90% 1420 N 46.00 - N N 500 N N N barite zone w/gn,sl
450%7C 5.0 C 9.980 356.5 930 9006 290 2770 - ] N 4000 M ] ] barite gossan zone
45007TH 4.5 [ . 160 150.6 1420 S.70% &600 N 44600 - N N N 1 & H barite zone
450171 4.5 [ . 009 2.5 1400 350 3306 21 &6.10 - N H N 20 ] L] greenstone
45017J - G O 041 1.1 150 2390 1950 = 9G 0.52 - L] N N 20 N L] metabasalt
45019 1.9 [ 1.520 258.8 1510 7.20% 7.60% ! L] 42.00 - N N N X N N barite w/sl, gn
3s1a - MTS 0171 34,3 2400 4 _98BX% 1.56% ' ® 48 .40 - - - - - - - barite w/ax,ml,gn
45018A4 6.0 cR N 0.8 120 280 2180 39 o.70 - N K [ 1Y N N greenstone
450188 2.0 C [} 1.0 210 a3 2_65% 30 1.40 - N N Ll H N N black-gray fine grained rock
45018c 3.9 C 0.377 3.3 230 780 1610 ° N 42.00 - H R M 10 N N banded barite w/gn,sl
48018 3.0 C ©.800 1P 1530  30@0 1510 N 45.00 - N R N Ll N N banded barite w/gn, sl
£S01BE 2.0 . C o680 138.9 1390 1.93X% 1430 " N 42.00 - N N L] N N L] banded barite w/gn,sl
4SDIBF 20.0 sC O.740 109.5 1270 V.21% 1610 N 45.00 - N R L] N R H banded barite w/gn,sl
450186 4.0 CR K 1.2 - 4100 - N 0.72 - N N [ 9 N R leminated lmst
55334 5.0 CR 0.040 13.0 127 3350 520 33 0.02 [ N N N 20 K N altered pillow basalt
58335 4.0 CR N 1.1 124 264 1540 1 30 o.78 N N N N 20 N R altered pillow basalt in schist
58336 S.0 CR ©.015 1.1 189 245 408D 51 .82 N § N N 20 N N altered piiiow basatt to schist
558337 2.0 CR N 1.0 74 151 1150 20 o.61 N L N N 20 N N altered pillow basait to schist
55338 4.0 LR ©.020 0.8 12 364 41 9 ©.34 N L N N 3 N N schist w/reminant pittows
58339 4.0 CR 0.0 N 28 26 78 15 o.23 N K N N 20 N N qz-sericite schist w/py
45001 15x25 G N N 44 24 280 (] .06 - N N N 20 L] N ash w/small Lens of chert
45002 100.0 CR N R &4 65 790 82 0. 04 - N [} [} N N N altered pillow basalt
45003 0.3 R [ 5.4 91 7800 47 N o.01 - N N ] 20 N N qr-calc vein w/gn
45004 0.4 5 K 23.5 21 3.40% 29 | N 0.02 - H H N N W N ?z-calc vein w/gn
45010 0.7 C 0.730 124.8 1220 9900 420 | K 45.20 - N N 300 N (] N est barite zone
45017 &.C CR N 1.0 2330 a2 3.30% 96 0.4 - [ N N - 100 # N schist
45012 3.0 CR o044 T1.4 360 8ro 1390 15 4.50 - [ ] N 10 R ] white schistose talc and
yellow-st qx
45005 50.0 LR N N &8 330 8ap 62 ©.10 - N N N 20 N N greenstone w/py
45006 30.0 LR N N 260 463 1010 66 o. 17 - N L] N &0 N N gz-mica schist and greenstone
45007 B.0 sC [} ¢.5 71 40 1460 13 0.14 - N N N 20 N H white qz-sericite schist
45023  o.6 C L] 1.1 430 150 108G 39 0.28 - N ] M N N N geothite cemented mica-schist
| conglomerate
45024 - G N o7 30 42 110 14 .16 - N M 300 K (| N mica-schist fqz-sericite schist
w/py
35112 - MTS 0.171 12.3 100 800 N N 56.50 - - - - - - - sandy barite
35258 - MTS o.137 35.0 | 8700 5300 [.7% 1 N 43.40 - - - - - - - sericite altered andesite w/py
450278 1.5 C ©.050 bt 79 280 160 35 1.38 - N N [ 10 N N chlorite-sericite schist
450278 3.4 C 0.350 23.6 140 1720 20 K 50.00 - K K N 9 N N barite and gossan w/greenschist
45027C 3.0 C 0.560 298 1330 2770 4400 ¥ 54.00 - [} N N N N N barite w/some sulf{
450270 4.0 c o.202 12.7 146 750 2320 17 2.0 - # N 400 20 N N barite,schist,gossan,qz
45027 2.0 C 0.8 1.1 &90 53 00 5¢ 1.16 - N R R 20 N ] Qr-mica schist
4S026M 2.5 c - - k3| N 278 27 0. 32 - & [ W N N N meta-andesite or metabasalt
450268 1.6 C - - 48 Re 199 29 1.17 - ] N L 30 R N fautt gouge
450260 2.5 c o 1.4 360 200 270 43 $.52 - R N N 20 R ] meta-andesite or metabasaly

w/fault gouge, gossan
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Appendix A-1. Analyrical results, Main deposit-Continued

450260 7.0 C o.670 19.9 840 2050 1239 N 52.00 - N H [} N N N barite w/sulf

45026E 1.5 c 0.062 3.2 420 700 1210 30 0.78 - N L] H 10 ] [ barite iens in greenstone,schist
4S026F ©.5 £ 0.140 8.8 35 &40 &2 1 13.90 - L N R [} N L] greenstone or schist

35106 0.2 S N 6.1 8900 4600 T7.8DXx - B 45.00 - - - - - - - barite w/dissem st cp,gn,py
35107 3.0 C 06067 1.1 1,208 4700 3.70% 17 22.00 - - - - . - - barite w/dissem st,cp,gn,py
351078 2.0 C 0.643 17 1160 2200 1900 4 400D~ - - - - - - - gossan

3s107c 5.0 G Ir 116.6 6500 5200 2.10% & 38.00 - - - - - - barite w/sl,cp,gn.py

35108 0.4 5 0.3643 147.4 1.80X 1800  3.00% 7 4200 - - - - - . - barite w/si.cp.ml

450258 0.5 c N 0.4 | 27 230 730 18 3.20 - N N 300 40 H N greenstone

450258 2.8 C 0.012 1.¢ ;, 120 &9 1410 N 29.20 - N N N N N N massive barite

45025C 0.8 C N 0.6 | 43 84 1010 15 e.7C - N N L} &0 # N banded barite

450250 ©.15 C N 1.2 130 (¥4 1100 L] 43.00 - N N R N N ¥ barite

45008 - 5 N 0.8 200 100 3900 (23 G4 - N N N 10 R ] gray schist

45009 - G N N 83 45 720 BS 0.21 - N N ] in W W el tered porphyritic andesite
45016 6.0 CR M o-8 Q10 120 6860 110 C.36 - L4 R N N K L] mtabasaﬁ

583585 3.0 CR K 0.9 237 57 or0 &5 - - - - - - - - metabasalt

45013 6.0 C N ] 39 49 319 74 o .10 - ] N L] 20 N ] meta-endesite

55320 2.6 cR N N 30 10 157 3 o017 W K N H 30 (] 2000  pillow metabasatt
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APPENDIX 2-A
METALLURGICAL TESTS ON BARITE SAMPLES FROM THE MAIN DEPOSIT
AND MOUNT HENRY CLAY PROSPECT

Five samples were coliectad along the Windy Craggy structure in southeast Alaska during the 1983 field
season, three from the Main deposit and two from the Mount Henry Clay prospect. The samples were processed
at the USBM Albany Ressarch Center (ALRC). The USBM Alaska Field Operations Center (AFOC) and ALRC
gample identification numbers are:

AFOC ALRC
Main deposit 38112 ME 1536
35118 ME 1537 PS 1790
38258 ME 1538 PS 1791
Mount Henry Clay prospect 3S323A ME 1539 PS 1792
35323B ME 1540

Minerslogical Characteristicg '

Main deposit

Sample 38112 (ME 1536). This sample is a white, porous, coarsely crystalline, sugary-textured,
considerably dissolved-leached (weathered) friable barite. About 20 percent of the barite and other minerals once
contained have been dissolved away. Very minor random iron-oxide stain is present. No sulfide minerals were
observed.

Sample 35118 (ME 1537). This semple is 2 variably weathered and altered, sugary-textured,
equigranular massive barite containing random dark bands of mixed sulfide minerals and magnetite representing
about 20 percent of the sample. Most of the bands are thin and discontinuious, but in some areas they are an inch
or more thick. The thick bands contain barite mixed with variable amounts of galena and magnetite with minor
pyrite, sphalerite, and covellite. Where the specimens show weathering and alteration, some of the barits and all
of the sulfide minerals have been altered and leached away, resulting in considerable porosity and leaving crystal
molds and scattered magnetite grains. Some of the porous areas contain considerable anglesite and at least two
unidentified secondary copper-bearing minerals, one of which may be tenasite (Cu, Zn)5(804)9(OH)g.6H50). In
the altered areas limonite emphasizes the layering.

Polished surface and SBM examinations of areas selected for high sulfide content (for example, the dark
thick bands) show that in addition to the galena, magnetite, and covellite, a fair amount of very fine grained
anglesite is present, filling cracks in the barite and closely associated with the covellite, Approximate amountg of
each mineral over several areas are as follows: barite 45 percent, galena 20 percent, magnetite 15 percent,
anglesite 10 percent, and covellite 10 percent.

Considerable liberation of the samples minerals would be accomplished at 65 mesh; 100 mesh provides
more complets liberation with minor locking to finer sizes.

Sample 38258 (ME 1538). This sample is & sugary-textured, equigranular, massive banded-bedded
barite. The banks are generally dark and contain concentrations of honey~colored sphalerite with variable pyrite
and small emounts of bornite and galena. The grain size of the sulfide minerals ranges down from about that of
the barite to much finer sizes. Some of the exposed surfaces and fracture surfaces are iron oxide stained. This
layers of muscovite-sericite occur on some fractures parallel to the apparent bedding. A few random solution
channels are also present.

Polished-surface, SEM, and SEM-EDAX examinations show that, in addition to the minerals mentioned
above, the gample coatains variable amounts of celgian, covellite, and tennantite. The celsian contains only
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0.9 percent K. The tennantite ig & zincian variety with the following analyses: 42.3 percent copper, 8.6 perceant
zinc, 14.2 persent arsenic, 6 percent antimony, and 28.9 percent sulfur.

Approximate amounts of each mineral over several areas is as follows: barite 54 percent, celsian 15
percent, sphalerite 10 percent, pyrite 10 percent, bornite 5 percent, covellite 3 percent, galena 2 percent, and
tennantite 1 percent.

Practical liberation of the mineral compognents would be at about 100 mesh. Some locking would be
evident even at finer sizes.

Mount Henry Clay prospect

Sample 38323A (ME 1539). This sample is a medium- to fine-grained, sugary- textured, equigranulac,
bedded mixture of light-yellow to dark-brown sphalerite associated with pyrite and barite with some scattered
chalcopyrite and smalt veins of calcite. The bedding js not selective, and layers contain variable amounts of barite
and the sulfide minerals. A few random veins or fracture fillings of mixed pyrite and chlorite were noted.
Variable emounts of iron-oxide minerals are present on fracture surfaces. Depgsition appears nearly
contemporaneous.

Polished-surface, SEM, and SEM-EDAX examinations show that minor amounts of quartz and galeas are
present in addition to the abovementioned minerals. The matrix appears to be sphalerite and there are no
intercrystalline intergrowths of sulfide in one another or in the barite crystals. Chalcopyrite is the finest grained
on average; there ig some very fine grained pyrits present, The large pyrite crystala show considerable fracturing.
Approximate amounts of each mineral over several areas is as follows: sphalerite 47 perceat, pyrite 25 percent,
barite 15 percent, chalcopyrite 5 percent, calcite S percent, quartz 2 percent, and galena 1 percent.

Goaod liberation should be achieved at 65 mesh with better liberation through 100 magh.

Sample 3§323B (ME 1540), This sample is a massive, large to medivm crystalline gray to white barite
containing variably abundant small lenses, veins, and smears of very fine grained chiorite with accompanying
small enhedrai to subhedral crystals of magnetite. Some small magnetite crystals are scattared in the barite. A
trace of pyrite is also pressat. No other suifides were observed. Minor iron oxide minerals are present.

SEM micrographs and element display maps are filed with the origioal of this report and are available for
reference.

Beneficiation Characterization

Head analysis of the samples are shown in table A2-1. Zinc analyses ranged from 0,01 to 21.2 percent;
copper ranged from 0.01 to 1.15 percent; cobait and gold were negligible; and significant silver values (about
1 oz/ton) were found in three of the samples.

Sample 38112 (ME 1536) from the Main deposit and sample 3S323B (ME 1540) from the Mount Henry
Clay prospect are high-grade barite. The 1979 Mireral Commodity Profile on barite gives specifications for
barite according to its different uses, These are:

1. Weighing mud: .90 to 95 percent minug 325 megh
.specific gravity of 4.2 or higher
.free of soluble salts

low percentage of iron oxide.
2. Chemical manufacturing: .minimum 94 percent BaSOy4

.maximum ] percent Fe,03
.maximum ] percent SrSO4

-83-



.trace F
.8ize mnge of 4 to 20 mesh.

3. Glass manufecturing: .minimum 95 percent BaSOy4
.maximum 2.5 percent §i0,

~maximum 0.15 percent Fe5O4

.preferred size range of 30 to 140 mesh. -

Tables A2-2 and A2-3 show the results of gizing samples 35112 and 38323B on 28 and 150 mesh and
comparing analyses with the above specifications. Only the minus 150 mesh fractures, ground to minus 325 mash
and lached in water, exceeded specifications. The other size fractions very nearly met specifications, and
additional tests would be necessary to determine whether they could be sufficiently upgraded.

Tables A2-4 to A2-7 show the results of flotation studies on samples 35118 (ME 1537), 35258 (ME
1538), and 35323A (ME 1539). The objective was selective flotation to produce a barite product and a sulfide
product.

Tables A2-4, A2-6, and A2-7 describe methods in which Cusoy was used as an activator for gphalerite
prior to sulfide flotation with a xanthate collector and silica flotatiop with an amine collector. Barite remained in
the ponfloat tailings. Recovery of zinc in the sulfide products ranged from 87 percent to 99 percent, and recovery
of Ba in the nonfloat barite products ranged from 89 percent to 90 percent. The specific gravity of the barite
product was 4.3 g/ce in two of the tests and 3.7 g/cc in the other.

Table A2-S describes a study on sample 38258 (ME 1538) in which sulfides weare floated with CuSOy
and a xantbate collector, and then barits was floated with Nay0.8i0, aad g petroleum sulfonate-type promoter.
Recovery of zinc wis 98 percent in the sulfide float product and Ba recovery was 94 percent in the two barite float
products.

The results reporied bere ae the best to date, but they should not be regarded as the best obtainable. No
attempts have been made to optimize conditions, reagent selection, or reagent addition.
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Table A2-3. Analysis of sized fractions of sample 353238 (ME 1540) from the Mount Henry Clay prospect

Amalysis (%N
1 Total Specific
Size ¥ ti B 50 BasOd fe O F SiD i
ize fraction & A a 4 ez 3 e SrSGL F i p gravity (grech

Ptus 28 mesh 53.6 8.4 92.2 G.56 D.48 1.43 0.7 4.3
Chemical-grade barite

specifications 694.0 (L1.0C L1.00 trace
28 by 150 mesh 55.0 39.4 P4 .6 ©.50 0.49 2.82 4.4
Glass-grade barite

specifications 5.6 |L9.15 L2.50
Hinus 150 mesh, gromdzto mi nus

325 mesh end Lleached 55.2 39.1 Q4.4 .52 5.6
Weighting mud barite

specifications G4.2

1
Average value calculated from the Ba and 504 analyses.

Yap-water leach, 50°C, 5 hour, 5X pulp density, agitation. Magnetite (0.2%) collected on the magnetic stirring bar and wes removed before chemical analysis. K_O
- soluble weight toss of D_4%. : 2

Table A2-4. Results of flotasion of sample 35118 (ME1537) from the Main deposit

Metallurgical Cesults

Product Weight Analysis (/o) Distribution {%u)
il 58 Ba S0 Pb In Si0 Ba 5Q Pb Zn Si0
[4 2 4 2
Pb sulfide float LU 31.2 |22.4 | 15.0 12.4 L9.05 6.4 6.6 32.7 80.3 0.0
In sulfide float 2.8 | 3.2 [26.5 14.4 4.0 2.90 2.2 2.2 8.7 7.2 1.5
Silica float 1.5 | 39.0 [26.2 9.7 1.6 B.40 1.2 1.2 5.1 1.5 2.3
Barite tailings 85.46 | 5t.5 [35.8 x.0 0.2 4.0 @0.2 | #0.0| 55.5 11.0 952
Composite or total 100.0 | 4B.9 [34.0 4.6 1.6 5.40 100.0 |100.0| 160.0 | 100.0 100.0 -
Head 48.4 |34.4 5.0 1.6 £.30
Test procedure
Reagents Condition | Pb sulfide | Condition | Condition | In suifide | Condition | Silica
float float float
Cuso 0.1 lb/st
Potalsium amy|xanthate 0.05 Lb/st 6.05 Ib/st
Frother 0.05 Lb/st
Amine Promoter 0.1 [b/st
pH {natural = 5.8) 5.8 6.0 | 6.0 6.1
Time (minutes) 1 4 10 | 1 2 3 2
|

1
Specific gravity 4.3 a/cc
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Table A2-5. Results of flotation of sample 35112 (ME 1536) from the Main deposit

Hetal lurgical results

Product Weight analysis (%c) Distribution (%)
(%% | 8= 0, | n fia so, | n
Sulfide float 18.0 5.9 6.8 | 23.9 2.4 2.9 9or.7
Barite float I 3.2 | 55.1 |38 0.1 Mo 2.2 1.7
Barite {loat TI J 6| 42.5 |26.3 0.3 3.5 3 0.2
Tailings 5.2 | 2.2 [10.3 | O3 3.1 1.8 0.4
Composite or total 100.0 | 44.3 |30.2 4.4 199.0 0.0| 160.0
Head 43.4 131.0 4.6
Test procedure
Reagents Condition | Condition Sulfide Condition | Condition Barite Condition | Barite
float float I float 11
Cus0 0.5 lb/st
Pctaésiun amylxanthate 0.1 Lbsst
frother 0.05 lb/st
Ka_0.§i0 4 lb/st
Pegroleu?: sul fonate
promoter 2 [bfst 1 _Lb/st
pH (natural = 6§.2) 5.9 6.2 9.3 9.2 8.9
Time (minutes) 10 1 4 2 2 3 2 3
Table A2-6. Results of floration of sample 35258 (ME 1538) from the Main deposit
Metallurgical repsuits
Product Weight | Analysis (/o) Distribution, {90}
(o Ba 50 in siQ Ba 850 Zn 510
=) 4 1 2 4 2%
sulfide float 9.4 | 171 7.7 | 22.9 2.4 7.2 4.8 97.5 | 12.7
Silica float § 2.1 | 344 |24.4 1.4 1.7 1.6 1.6 0.6 [ &.7 -
Silica ftoat 11 1.5 | 28.2 19.86 o.7 17.9 0.9 0.9 0.2 [ 7.3
Barite tailings 77.0 | 53.8 |37.4 0.1 3.5 90.3 | 92.7 1.7 3.3
Composite or total 100.0 | 45.9 (31.1 4.6 1.7 100.0 |100.9| 100.0 100.0
Head 634 [31.1 5.6 b 4 |
Test procedure
Reagents Cordition | Condition Sulfide Condition Sul fide Condition | Silica
float float 1 float 11
Cusp 0.5 Lb/st
Potaésim amylxanthate 0.1 Ib/st
Frother ©.05 lbfst
amine Promoter 0.1 lb/st 0.01 Ik/st
pH (natural = 5.9) 5.& 5.9 6.4 6.6
Time (minutes) 1 10 5 3 3 3 3

H
Specific gravity 4.3 g/ce
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Table A2-7. Results of flotation of sample 353234 (ME 1539) from the Mount Henry Clay prospect

Metatiurqical results

Product Weight | Analysis (®/c) Distribution (%)
(o 8a 504 on *.ii{)2 | 8a SBE. In | SiO2
!
Sulfide float 1 61.3 1.3 1.0 | 29.0 t.5 6.4 6.8 B4 16.9
Sulfide float 11 6.3 5.6 4.2 | 49.7 2.6 2.9 2.91 1.8 3.0
Silica float 0.9 | 24.2 |16.9 2.8 17.4 1.8 1.7] ©.1% 2.9
Barite tailings 31.5 | 34.9 [25.4 | O.7 13.3 83.9 | 8.6 1.6 7.2
Composite or total 100.0 | 12.4 .0 | 21.2 5.4 160.0 (106.0| 100.9 0a.0
Head 1n.s .3 | 21.2 5.4
Test erocedure
Reagenis Condition | Cordition Sultide Condition Sulfide Condition | Silica
float | fFloat 11 float
Luso 1 Lbsst
Potagsiun mrylxanthate 0.1 th/st 0.1 Lbsst
Frother D.05 1b/st 0.05 lb/st
Amine Promotec 0.5 lb/st
pH (patural = 5.9} 6.6 &7 7.2 T.4
Time (minutes) 10 1 7 1 [ 3 2

1
Specific gravity 3.7 g/fcc
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Table A2-1. Head analyses

Sample Analysis [ofoy
Locat ion Total
AFOC Ho. | ME Moo Ba e Cu Co Feao3 Fe Pb $ 504 $i0 sr In
3s12 1536 |Main Deposit 56.5 0.07 6.0 L0.005 .64 0.48 .68 14.3 39.0 1.54 D10 L0.01
35118 1537  |Main Deposit 48.6 ©.41 .24 LO.00S 0.-41 1.5% 4.98 13.4 34 .4 6.27 0.09 1.56
35258 1538 |Main Deposit 43.4 0.44 < .87 |Lb.005 4.19 &.17 .53 7.5 311 & 44 D.G6 4 b4
318323A 1539 |Mt. Hency Clay| 11.9 1.58 1.15 o003 18.80 14 .60 0.17 32.90 7.3 5.40 O.04 21.20
353218 1540 [Mt. Herwy Clay| 54.3 ©.84 o, Lo. 005 0.63 0.59 |Lo.02 Th.t 38.2 3.8 0.42 Lo.o1
sample | Anslysis (oz/st)
AFOC No. | ME No. Pt pd Au Ag
38112 1534 (L0001 [LO.DD1 0.0065 0.3&6 -
35118 1536 LO.001 [Lo.00Y | ©.005 1.G0G
35258 1538 Le.001 [LO.001 0.004 1.02
3$323A 1539 [Lo.001 |tD00y | 0006 | 1.22
353238 1549 |LG.0c01 |LC.001 |LO.00BB| LO.04

Table A2-2. Analysis of sized fractions of sample 35112 (ME 1536) from the Main deposis

Antlysis, L%

3 Total Specific
Size Fraction c F 4 S f i i
i racti 8a s f BaSO4 6203 e rSOk 5102 gravity (QICCS

Plus 28 mesh 57.2 40.4 97.7 0.3 0.29 1.13 0.49 4.5
Chemical-grade barite

specifications 694.0 |L1.00 L1.60 trace
28 by 150 mesh, unleached 57.9 4.9 %8.9 © .24 0.22 0.29 4.5
28 by 150 mesh, K_SO leach ©.20 o.14
28 by 150 mesh, #EI feached .21 | 0.15
Glass-grade barite

specifications G95.0 |Lo.15 L2.50
Kinus 150 mesh, grounckto minus

325 mesh and Leached 56,0 %7 95.9 ©.88 4.5
Weighting mud barite

specifications G4.2

1
Average value calculated from the Ba and SO‘ analyses.

2
10% acid, 3.5 hour, 25X pulp density, agitation.

3
Tap~water leach, 50°C, 5 hour, 5X pulp densitly, agitation.

“20 - soluble weight loss of 0.4X.

_88-
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Appendix A-3. Analytical results from Mount Henry Clay prospect (map nos. on figs. 4, 6-7)

Fire assay Atomic absorption X- my Spectrographic
Sample (ppm unless marked %) (ppm}
sizz. Sample Au Ag Cu Pb Zn Co Ba w Mo  &n As  Ni Bi Sb  Lithology, remarks
Map  Sample (ffy type (ppm) (ppm) : (%) 3
hnlsl e, —_— —_— —_ t
1 45198 - R N M - - - - N - - - - - - foliated diorite
2 45162 0.5 F . - 17. 22 56 N se.o0¢ - - - - - - - barite w/sparse sulf :
2 45103 5.5 £ - - 1.93% 2540 6.30% N 20.900 - - - - - - - barite w/cp,py,sl
2 45106 0.6 F - - 5300 24690 4.50% 26, 17.200 - - - - - - - barite u/cp,gr
2 45105 - 433 - - 260 53 490 51 ©.154 - - - - - - -
3 45300 1.0 CR - - 2020 4600 3.20% N 8.508 - - - - - - - felsite sulf boulder w/
3 45101 6 H o 20.400 astiie !
s1 [+ 8 R - - 1.23% 4.40% 5.50% . - " - - - - - ~barite wipo,sl,gn
4 45099 1.8 ] - - 5200 800 4.10% 26 1,600 - - - - - - - ?;lsite sulfpgoulder w/
barite, cp, sl
4 35352 0.3 F Tr 5.9 3500 97 18.00x &  0.400 - K H chioritic phyllite w/si, cp
4 38353 - F ir Tr 550 &0 3000 33 G340 - N ] N 1G N N cth[itic phytlite w/
oz, sl,cp,py
5 48197 10.90 CR o " - - - - G . 086 - - - - - - fest grgegschist
& 35378 - G ¥ N &% 1300 510 22 o©.039 N ] W 10 ¥ N altered tuff w/mag,sulf
7 35377 5.0 SC Tr ir 3% 1400 620 29 g.0v0 - N N ] N N [} argiliite w/sulf
7 58356 6.0 CR M H 32 2 850 33 - - - - - - - - metabasalt
7 58357 &.0 CR N .5 143 42 735 12 - - - - - - - - agglomerate
7 55358 1.5 ta M 0.3 14 7 26 1 - - - - - - - - siliceous tuff
8 55359 2.0 LR 0.015 1.3 233 173 810 19 - - - - - - - - shale
9 58354 5.0 cR 0.925 o.5 &1 91 258 7 - - - - - - - - fest mers-andesite
9 558355 5.0 CR N 13 23 263 23 - - - - - - - - fest meta-andesite v/
- 0.05 ft py bands
10 55353 4.0 CR N o.7 =73 &0 \70 20 - - - - - - - - greenschist
11 SWB7S 0.5 R N 154 22 58 19 - - - - - - - - gz vein
12 53352 S.0 CR 0.005 0.7 14 32 122 M - - - - - - . - shale
13 35349 - F T ir 12 160 M 8 1.250 - N N N 9 N [’} sericite phyllite w/py
13 35350 - F 0.3 0.3 220 3300 nog R 47.000 - L N N N N N barite w/sl,gn,py
13 35351 - F Tr ir 5700 51 N 15 Q.48 - N N [ 16 W M qz-cale vein in phyllite w/cp
14 35347 - F o.680 82.0 600 3700 9606 N 38.000 - N N N " N N banded barite w/st,gn
15 15341 - CR N 3.4 17 43 280 15 O&.028 - N N N L [} [} fest schist w/py
15 35342 - F Te Tr 19 ki) % 18 11.400 - N L 300 30 N [ muscovite schist w/barite,py
13 35343 - F fr 24.0 1. N G4 23 o1& - L] M N 10 N (] gz and phyllite
15 35344 - G Tr Tr 54 39 ¥ 26 D020 - N K N - K N H phyllite w/mag
15 35345 - S$ - - 170 54 300 3 0140 - N H N 30 N N
15 35346 - F Tr 3.4 140 N 5. 12 ofbh - o N N -] N N muscovite phyllite w/py
16 35271 - ss Tr r 240 47 910 47  0.250 - R N N 20 N N
16 45029 0.3 F c.024 42.64 2800 440  2.90% 8 40.000 - N N N 9 N RN barite w/cp,s!
17 Is37 - G Tr Tr 670 110 410 N S - N N N 10 N N silicified tuff wmi,cp 13
17 s3I - F Ir  14.0 760 5000 2 1.30% 2N 49.0090 - N N N 9 N N bms w/barite,s! gn,py A
17 35381 Q.05 F Tr 17.0  s5.20% 49 470 48 ©.03¢ - N N ') [ N [ chloritic phyliite wy .
0.93 ft band of cp,ml
17 35382 3.0 F Tr Tr 2200 40 360 L6 O040 - N N N 10 [ N same boulder as above w/py,cp
18 383 0.t RE Tr Tr  3.50% 52 S20 % 0.0 - N N [ &0 ] N zﬁ pY, gz-calc band
18 35380 10.C  RC N N &1 50 .01 - ¥ N N N N N loritic {:hyliite /gy, mag
19 35316 - F 4170 Tr 3500 9200 8.1% N 40.000 - R N N 9 N N barite boulder w/st,cp,gn, py
19 45028 - G K H 74 N 460 21 o0.220 - N N N 20 N Ll greenstone w/py
20 38315 0.6 F Te 340 z.20% 210 asp 33 ©O.0% - H N N 109 N N bes wicp,py :
20 35322 - F N 3.4 44 N 650 N o070 - N N N 9 N N chloritic phyltite wipy =1
20 383183 (0.8 F Tr 10.0 AB00 200 1600 &6 ©.020 - N [} 700 ] N ] massive py w/cp,csic .
21 315319 0.5 f 0.17¢  Tr 160 490 29 20 O - H N N Y N N meta-andesite tuff w/py
21 35320 - F L1170 62.0 5300 6500 7.60% N £1.000 - N H N 20 N N bis w/barite,sl, gn,cp,py
21 35321 - F 1r 21.0 3500 1600 35.00% N 15.800 - N L] N 20 L] N bres w/bacite, sl cp,py .
22 35313 - F ir 3.4 31 a9 450 K o130 - N [ H ] [ N altered silicified andesite w/

pY
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Appendix A-3. Anabyrical results from Mount Henry Clay prospect-Continued
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barite boulder w/sl, gn
banded barite w/sl,cp,gn
altered wuff w/py
bms w/barite,sl,on,py
banded barite w/sl,cp,gn
chloritic phytlite w/
barite, sl cp
= ulSarite,sl,pylcp
;;éc bg:lqer w/barite,cp, st
w/barite,sl, cp,gn,
brms w/barite,sl,cp,py Py
bes w/barite,sl,cp,py
cﬁ lens in qz-calc vein
chloritic phyllite w/hem
bms w/barite,sl,py,cp
bms w/bsrite,si,py.cp
bms w/barite,sl,py,cp
barite
massive cp, sl boulder
bms w/barite
barite boulder
bms w/barite,st cp,py
bs boulder u/g[.Cp
white-gray schist
bms w/fbarite,sl,cp
bms w/barite,sl,py,cp
brs w/barite,s!,py,an,cp
bms w/barite,sl cp
barite-calc bouider w/cp,py,mt
chleritic phyllite w/py,mag
chieritic phyllite w/py
chloritic phyllite wy/
barite,cp,py,mt

altered tuff w/cp,si,mt
barite boutder w/py
siticified tuff wicp
chloritic phyllite wy
qz bands,c?,sl
barite boulder w/cp,mag
chloritic phyllite w/mag
barite boulder w/si,cp
banded barite w/sl,cp,ml, mag
gr-barite wicp,m!

chloritic phylliite w/qz,py,cp
harite

qr-barite vein

massive meta-andesite

three barite veins 0.3 ft thick
calc,gz, barite lens w/cp,mt
chloritic phyllite w/py
qz-barite w/graenschist
chloritic phyliite
meta-andesite

fest greenschist

fest sericite schist w/ipy
Ggz-cale vein

meta-andesite

fest state

greenstone, meta-andesite
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Appendix A-4. Analyrical resulis from Hanging Glacier prospect (map nos. on fig. 11)

Fire assay Atomtic absorption X- ray Spectrographic
Sample. - {ppm unless marked %) {ppm)
sizc  Sample Au Ag Ce Pb Zo Co Ba W Mo Sn As Ni Bi Sb Lithology, remarks

Map Sample (f) type (ppm) (ppm) (%)

ne. no,

t 35153 2.0 c M 0.8 5 33 5 H ¢.0i0 - L] 50 N 20 N [ fe-st gz vein wichlorite

2 35149 3.6 G L] 15.2 10 1.20% 2100 L] 54.000 - N N N N N H barite w/an,sl

3 35154 25 € 1.02¢ SB.3 3600 2.10% 9.50% 1% 8.400 - N N N N N N qr-cale w/barite sl,gn,cp,py

3 38155 2.0 R 1.575 15.1 1306 3600 14.10% 22 7.000 - N N Y 8 H N brown schist wsbarite,sl,cp,gn,
pY

3 35154 3.0 C N $6.0 w0 9000 2.18% 8 2.700 - H N N L} N L rock w/qz-calc veins w/si, gn,

4 35157 - F H 6.9 45 a3 N L3 O5.210 - N R N 20 ] H g‘{tered andesite w/qz,py,
epidote

[4 35158 - E H i 35 N # 42 ©.300 - N N N 20 N N fgst chloritic phyllite w/py

5 35150 - ] Tr 174.9 16 1.50% 5100 11.000 - ] 50 L] 10 N N gz-barite w/gn,sl

5 35151 - G - - - - - - - - - - - - - - schist w/py,ml

5 35152 - 4 - 113.1 33 120 2400 22 o.wmo - H L} N 20 H N altered andesite w/chtorite,
epidote,si ml

e 450634 3.5 C c.023 13.2 e 1230 280 ¥ r.00 0 - L] M N 20 R N el low schist w/barite,sl,gn

5 450638 35 c H 28.9 14 1750 1540 29 12,900 - R N N 20 N N DX schist,50X% barite

5 48063C - G N C.6 33 49 650 8 o.188 - L N N 10 N N shale ,

5 450644 1.0 G N L] &4 22 210 ar o300 - N N H 40 N N meta-andesite

5 450448 ¢.5 SsC L] 5.9 423 1280 840 20 19.500 - K N H N N ellow schist w/barite

5 4S064C 1.0 CH ] 5.8 120 ] 17190 38 1.580 N H 00 30 ] K lack shale

6 35144 - 4 K 12.1 25 950 -3 15 b - N N N H N ¥ silicified tuff

[} 35145 - G N 130 380 110 97 o040 - N N ] 10 N [ chtorite altered andesite

7 35146 - S N 133.4 120 4900 5200 21 9.200 - N N N 10 N [} phyllite w/barite,st,on

7 35147 - G W 57 120 48 42 ©.070 - N [ K 20 N N E:yllite wipy

7 35148 - G M 198.9 110 6500 2109 25 42.000 - N N N H N N rite wssl,gn

B 45045 - G N 0.4 42 28 180 44 0,058 - L N N 20 R N fest greenstone w/py

g 45066 - N K N 44 18 100 8 0.038 - H N N 30 L] N meta-andesite

10 48067 §.0 sC L] ] 15 N 10 10 3.300 - K N N 10 R N fest schist w/barite

1 45068 - G N (] 16 N 150 43 o046 - N N N N ] N meta-andesite,greenstone

..T6-



Appendix A-5. Anabytical results from Cap prospect (map nos. or fig. 12)

-Zé-

) Fire assay Atomic absorption X-ray Spectrographic
Sample (ppw uniess marked %) (ppm)
size Sample Au  Ag Cu Pb Zn Co Ba w Mo Sn As Ni Bi St Lithology, rcmarks

Map  Sample (ft) type (ppm) (ppm) (%)

no. no.

1 35126 -G N 0.6 &6 120 1 160 0.240 - - - - - - metabasalt

2 4503% &.0 LR N .9 140 130 1040 130 ©.400 . N N N 20 N R greenstone

3 45034 6.0 CR 0.084 9.3 56 88 250 35 F7.400 0 - M N 600 30 N N fest gz sericite schist

4 45035 1.5 CR O.052 22.9 3 R 340 N 55.000 - N N N 9 [} ] barite w/py,sl

5 450384 - G ] 29 22 - o0 o380 - N M N L] N ] altered basalt w/some sulf
5 450348 1.0 i o.03¢ 2.9 8z 41 180 48 17.800 - N R 580 20 N R bleck shale

5 45036C 0.8 c N 2.2 33 30 270 21 1.460 - N N N 40 N N dike

5 4S036D - G 0.008 15.8 Bz 95 780 27 2.200 - N N 700 20 # N fest schist

5 45036E 7.0 sC c.126 62.2 20 &40 80 N 53.000 - [ N N N N N barite w/py

5 4S036F . G 0,128 14.9 34 30 a8 N Iwe - M N S0¢ 10 N [ fest qz sericite schist w/py
& 35123 1.5 C G003 23.3 B89 210 590 41 10.000 - - - - - - - gltered tuff w/py

7 35121 8.0 C 1.371 227.7 10 700 1800 N s0.00G - - - - - - - barite,qz w/subf

8 35122 - 5 - 82.3 53 390 2600 N 39.000 - - - - - - - barite,qz,py,sl

9 45038 40.0 CR ©.450 140.2 1 570 1130 N 18.100 - N N 490 8 N L qzr-sericite schist w/barite

Lens

10 35124 - 5 o.626 157.7 150 3300 1.10% N 3r.000 - - - - - - barite w/td, sl,gn

"o 3sE7 8.0 € N a1 40 25 19 26.000 - - - - - - - phyltite w/py

1 35128 5.9 RG o.007 16.3 12 150 530 16 B8.900 - - - - - - - fest schist w/py

12 48037 1.4 C o.082 21.7 31 130 3390 ] 51.000 - N N K N N N barite

13 450414 2.0 LR p.040 73.2 190 380 1700 [ 15.800 - 1 H 300 189 4 N barite u!pzl'

13 450418 2.0 C 0,022 141 43 53 98 25 1.000 - L] N 300 30 ] R qr-mica schist w/abundant py
14 45042 - s N 131.7 460 1170 4480 L] 34.000 - N N 400 30 K N barite w/sl, gn

15 351254 0.8 [ N 15.1 65 180 1100 71300 - - - - - - phyllite w/sulf

15 351258 - G Tr 13.7 30 L} N 10 0970 - - - - - - - phyllite w/py

16 45039 6.0 CR o074 8.2 13 &0 130 N 1.760 - N N 300 a N N gz-sericite schist

177 45040 0.0 ¢R 0009 2.3 9 30 66 7 2.200 - W N R N N ] gz-sericite schist



Appendix A-6. Analytical results from Nunatak prospect fmap nos. on fig. 11)

Fire assay Atomic absorption X-ray
Sample (ppm unless marked %)
size  Sample Au  Ag Cu Pb Zn Co Ba
Map  Sample (ft) type (ppm) (ppm) (%)
No - .
12 45047 20.0 ¢ 0.340 136.4 140 6300 3960 K 31.000
12 45048 - 6 0.033 46.4 600 1.00% 8080 N 17.400
12 45049 - G 0.320 18.4 110 360 BB N 1.890
12 45050 0.6 € tr S2.9 1280 8000  1.23% N__ 47.700
13 45051 . G N N 90 68 450 70 0.230
13 4s052 0.5 C N N 3 53 370 42 ©.150
% 45043 - G 007 1.0 .2 18 1280 36 0.370
14 45044 - F 2.580 335.3 1820 2.00%  2.38% N 48.000
14 45045 7S.0 RC 0.150 21.7 18 170 10 & 29.600
16 45046 7.5 (R ¥ 120.3 85 1180 1416 R 43.008

w

[ T T T T I B I S |

Spectrographic
(ppm)

Mo Sn As Ni
N N 300 10
N N 600 N
H N 400 9
H N 300 N
N N N 30
o ] N 30
H N L) 50
N ] 1009 20
H N N ]
] N N N

Bi

zzzzzzzzzz|

5b

zzzzzzz:zzl

Lithology, remarks

barite zones

barite zone w/gn
qr-sericite schist w/sl
banded basrite w/st,gn
meta-andesite

qz-sericite schist w/py
wmetebasalt

barite w/st, gn

barite (mtcrogaand float)
barite w/sulf bands

_26_
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Appendix A-7. Analytical results from Lirtle Jarvis Glacier prospets {map nos. on fig. 13)

Fire assay Atomic absorption X-ray Spectrographic
Sample (ppm unless marked %) (ppm)
size Sample Au Ag Cu Pb Zn Co Ba W Mo Sn As Ni Bi Sk Lithology, remarks
Map  Sample (ffy type (ppm) (ppm) (%)
no, no. _ _—
1 45146 0.75 CH e.072 1.5 1770 380X  13.40% 43 H - K N N M [ » barite bed wfsl in greenschist
1 45147 - cR 0.225 0.8 42 260 710 57 6.1 - N N N 20 N N greenschist
2 45148 1.0 R 0-03¢ N 73 530 1060 15.1 Rk - H N [} 20 W N lasper
3 45202 1.9 CR o190 8.0 78 14D P40 46 0.18 - N N N N ] N sericite schist w/sl, gn
3 45200 1.5 c ¢©.018 N 3 180 530 N o-22 - N N 3 N N K barite lens
4 45201 - CR 0.133 11.8 1130 1.73 3.50x 39 O.49 - L] N N % N N schist, barite w/sl,gn
5 45199 5.0 4 0.345 1.1 1300 .25 310 N .44 - N N 2000 80 H N gossan band w/some py




Appendix A-8. Analytical results from Jarvis Glacier Gulches prospect (map nos. on fig. 14)

Fire assay Atomic absorption X-ray Spectrographic
Sample {ppm unless marked %) {ppm)
size Sample Au  Ag Cu Pb Zn Co Ba W Mo So As Ni Bi Sb Lithology, remarks

Map Sample (i) type (ppm) (ppm) (%)
nos no.

1 3£022 - £ H 0.6 120 48 N 119 6.54 - N N L 100 N N metabasalt

2 3$180 - E 0.619 N 94 40 360 44 0.05 - L] N N 20 H H metatuff w/py

3 35190 - H o, 034 [} 50 L} N 38 o.02 - N R N 20 N N cale breccia

3 35191 - 33 N H o8 55 ] 53 0. 02 - N L N 40 N N

3 35192 - f N N 210 45 N 73 N - N (] N 20 N H gz vein w/py

& 35193 - 55 N N 140 100 N 78 .02 - N H N 3o N N

3 35194 - a5 N N 130 120 N g2 o.03 - N ] N 20 N N

5 35195 - f N 2.2 3400 i7 6£.50% 56 o.03 N N N N N N qr breccia w/si,cp.po

5 35195 - F N H 320 19 N 53 N - N 39 ] X0 H H qr vein w/cp

3 35197 - F M 1.2 720 51 N 230 N ® 200 N R H L qr vein w/pa,cp

7 35199 - 5% N N ¥70 170 N 91 0.92 - N % ] 30 N H

8 3£016 F - - - - - - - - - - - - - - mets-andesite w/p

9 35229 - F [} o.7 £60 339 N 200 - N N N N & N metasediment w/sul f

9 35230 . F N 0.4 320 51 N 19 0.2 - N N N N H N calc-gz phyllite wipy

10 35198 - F ©.942 20,3 4.60% T10 7.90% 130 P4 - N N N N N N gassan w/sulf-core of sl,cp
11 35200 - F R N 120 BS N 7.1 W - N 200 N N N H jasper

n 35201 - F ©.012 1.0 520 1o 5100 29 N - () N N 20 N # gossan w/qzr,sulf

13 35202 - F N N 210 180 N 120 M # N N 30 H M limey meta-andesite w/py,cp
12 35227 . G S04 R 59 N N &4 W - L H (] 9 N N qz-cale vein

12 35228 - G 0,030 N &5 &4 M 16 ] - R 8 L] 10 ] # altered rock w/py

13 35224 - G N H 26 X N 32 N - ] 29 N 10 H N graphitic gossan w/calc

13 35225 - G ©,032 N 190 a0 N 60 N - N L [ R N N qz-cale attered sediment

13 315226 - G N N 1480 58 N 50 N - N N *® N N N calc

14 35218 O 4x2 G N 1.0 790 110 '] 50 N - H N N N ] N qz gossan w/py,cp

14 3521% 0-5x2 G H H 700G 13 1.3 1 R - N H H H L} (| calc-qz breccia wipo,cp

14 35220 - F - - 130 N N 41 N N 60 N 20 N H qr vein w/cp

14 35221 - RG ©.024 N 46 130 ] 86 N - N N N N ] W chlorite altered andesite
14 35223 0.4 G N 1.0 52 50 N 13 N - N K N N N R calc wpy

15 35222 - G 0_037 N 40 34 [} 21 N - N N H 20 N N metasediment

16 35204 - G N 0.6 876 170 250 B4 N - K N W R N N gossan in altered andesite
17 35205 o.4 G ©.416 25.0 %80 120 ] 160 L] - N H L] L] N R 0z w/sulf

17 15206 0.4 G 0.077 18.5 470 3000 5.40% 49 N - W H 3000 N N N sulf rone w/py,si,gn

18 35207 0.5 G &.163 11,6 5700 230 17.80% 110 ] - N N R N H N calc-qz zone w/si,cp.py

18 35208 0.5 C 0.027 3.5 2000 %0 5400 3 N - L 20 R N N N calc-qz zone w/sl,cp,py

18 35209 - G - - 3100 - 5200 35 - - N N | 10 H [} gossan zone in altered andesite
18 35210 ©.3 C .51 2.5 1.30%k 140 2000 41 .18 - N L L L N M chioritic phyllite wicp

19 45166 ©.7 C N 1.2 - - - - W - - - - . - - rich band 6f po

20 45165 Q.6 c o019 2.0 - - - - N - - - - - - - rich band of po w/co

21 45161 045 C O.049 1.4 - - - - o.02 - - - - - - - gz vein w/po,cp

21 45162 - CR 6.012 0.4 - - - - N - - - - - - - meta-andesite /meatbasalt
22 45164 0.15 G 0.025 1.1 - - - - a.; - - - - - - - metasediment w/

23 45163 - CR 0.7 0.5 - - - - R - - - - - - - po portion of silicified rock
24 35259 6.2 G - ©.5 74 7 Ldy 12 - - L] L] 300 N N L4 qz vein w/py

24 352604 0.5 C N 4.6 7500 160 A.10% 110 N - N ¥ [} N N N massive po w/st,cp

24 352608 2.5 G N 0.9 570 89 2ron 29 L] - § [} [} N N N schistose tuff w/sulf

24 352614 6.5 C N 2.0 3300 150 2.00x 110 H - 10 H N N N ] qz rich phyllite w/po,sl,cp
24 382618 2.0 c H 1.2 1000 130 P00 5¢ H - 20 N ] N " M altered wff and gossan w/sul f
24 35262A - G N R 58 &5 8100 45 [} - [ N ] 30 N N chloritic phyllite w/sul$
24 352628 6.0 c N N 490 120 1600 49 ] - N N K a H ] chlorftic phyilite w/sulf
24 35262 1.5 [ N Q.5 920 100 400¢ 62 N - N N N ¥ H H Limey meta-andesite w/py
24 352620 1.0 C O.127 3.5 B16 180 1900 9.6 N - ¥ 500 N N N B gossan,qz and sulf

24 35262€E - G ] 0.4 510 110 890 38 L] - R N N H N N chlorite altered andesite
24 35263 6.7 F - 1.1 5600 1 .57 122 - - R N N N N ] barite w/gz, po,sl,cp

25 Je012 - G N G.4 &80 170 N 81 H ] o N 20 N N meta-andesite w/py

.56-




3ED13
35212
35211
35264
35266
38265
35267
35268
35269
3ED1S
E13137
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Appendix A-8. Analytical resulis from Jarvis Glacier Gulches prospect {map nos. on fig. 14)-Continued
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meta-andesite w/py
mels-andesite w/mag,sulf

pT lens up to 0.2 ft across
altered tuff

meta-andesite

metasediment

qz breccia w/py

qz vein w/cp,po

metasediment w/cp,py,sl
chlorite altered andesite w/py
chlorite altered andesite w/py

..96.



Appendix A-9. Metallurgical test results from Windy Craggy deposir core

The Windy Craggy deposit is located in Capada along the same geologic trend that contains the Mzain deposit
and Mount Henry Clay prospect. It contains 300 million tons of material averaging 1.52 percent copper and
0.08 percent cobalt. During 1982 a test sample was collected from the Windy Craggy deposit diamond-drill cores
and supplied to ALRC for testing. The AFOC sample number is 25417 and the ALRC numbers are ME 1463 and
PS 1651.

Minerelogicel Characterization

The sample, as received, was crushed to minus 0.5 inches and represents 8 massive-sulfide deposit consisting
essentially of pyrrhotite with small to very small amounts of randomly dispersed pyrite, chalcopyrite, quartz,
siderite, ferromagnesian silicate minerals, chlorite, and iron-oxide minerals as inclusions and smal{ veins.

Polished-surface, SEM, SEM-EDAX, and microprobe examinations show that the scattered pyrite is partly
and variably cobaltiferous, varying from grain to grain and within grains. It appears to be sulfur deficient with
the deficiency apparently related to the cobalt content. It also appears to be zoned relative to the cobalt cantent
which averages sbout 2 percent and ranges from 0.1 to 5 perceat cobalt. The pyrite ranges in size from less than
10 to about 100 micrometers, with an average of 20 to 30 micrometers. There is a tendency for the pyrite to be
agplomerated and some mounted fragments showed up to 15 percent pyrite while others contained very little
pyrite. Pyrrhotite contains from 0.13 to 0.33 percent cobalt. The chalcopyrite content is less than that of the
pyrite. It is associated both with the pyrite and as separate small crystals included in pyrrhotite. Grain sizes are
similar to those of the pyrite. No precious metal-containing minerals were ohserved.

As will be seen in the following beneficiation results, the minerals are not liberated from each other at any
practical size and no concentration of metals of any consequence was produced.

Beneficiation Characterization

After petrographic specimens were sslected, the rest to the sample was crushed to minus 0.25 inch and split
for head analysis and beneficiation tests. The head sample contained 0.46 percent copper, 0.01 percent nickel,
0.21 percent cobalt, 55.3 percent iron, 0.03 percent zinc, 0.02 percent arsenic, 35.1 percent suifur, <0.0t oz/ton
platinum, <0.02 oz/ton palladium, <0.0004 gz/ton gold, and <0.0t oz/tos silver. Precious metals analyses
were done at Rano Research Center; the other analyses were dons at ALRC.

A series of tests were done on 1-kg splits to try to selectively concentrate the copper and cobalt values.
Table A9-1 contains the results. Sizing, selective flotation, and magnetic separation were tried with little success.
Copper was concentrated by flotation with recoveries up to 90 percent, but the grade was low (generally 1 to
2 percent copper). Cobalt concentration was not successful: grades of concentrates that were produced by
flotation or magnetic separation were essentially the same as that of the head, and consequently recoveries were
nearly the same as the weight distributions in a test (ro concentration).

As stated earlier, SEM and microprobe data show that cobalt is concentrated in pyrite in solid solution.
However, it also occurs in pyrrhotite, and because pyrrhotite is the predominant mineral, a pyrite-pyrrhotite
separation would result in about 50 percent of the cobalt reporting to each fraction.

The attached metatiurgical balance shows the procedures and results of a flotation test in which a bulk sulfide
flotation scheme produced a rougher concentrate and a scavenger concentrate that were combined and subjected to
a selective cleaner flotation step in which pyrrhotite was depressed by KMNOy4. The cleaner concentrate
represented 45 percent of the sample weight and contained 84 percent of the copper at a grade of 0.95 percent
copper and 55 percent of the cobalt at a grade of 0.23 percent cobalt.
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Appendix A-9. Meallurgical test results from Windy Craggy déposit core-Continued

A cursory chlorite-oxygen leach cn Windy Craggy complex sutfide, ALRC sample number ME-1463, was
conducted at RRC. Analysis of the test products are shown in table A9-2. Table A9-3 shows the metals
distribution, The chlorine-oxygen test was conducted at 110°C and 50 psig with O9. The chlorine source was
HC1 and CaCly. An excess of hydrochloric acid was used and oxidation of iroo sulfide to suifate resulted in 20
percent of the iron going into solution. With additional tests, good copper and cobalt extractions could be
achieved without leaving iron in solution. Methods for recovering copper and cobalt from solution could be
developed. However, in view of the low-grade nature of this ore, it is unlikely that any hydrometallurgical
approach for recovering values from this ore would be economicai.



Table A9-1. Results of flotation of sample 25417 (ME 1463-9) from the Windy Craggy deposit

Grind: 1nitiat: -0.2% inch Final: +100 mesh ox

Addition: none

-400 mesh 100X

-500 wesh 100X

Time: 10+5 minutes

Percent solids: 50

Hetallurgicel rasulps
Product e1ght Analysis  (9eY " Distribution (o -
{"fo) Cu Co Te 5 Cu Co Fe [
Tleaner concentrate L B 05 8.3 578 387 83.5 55.% 4.2 | T 52T
Cleaner tailings 9.9 | 019 | 019 | 57.8 | 35.7 14.8 40.6 42.0 43.3
Scavenger tailings 15.3 | .05 | .05 | 38.6 B.6 1.6 4.3 10.8 4.0
Composite or total 100.0 | p.51 | 0.19 | 54.9 | 32.9 | 100.0 | 100.0 | 100.0 | 100.0
Head .46 | 0.21 | 55.3 | 35.1
Test procedure
Condrtion Rougher First second Cleaner
geageats tibs/se) flotation | Condition scavenger | Condition seavenger | Condifion flotation
flotation flotation
Sodium isobutyl xanthate 0.3 0.4 [b/st 0.4 Llbsst
Frother ©.05 0-05 lb/st
Cus0 0.8
KHnD% 0.2 lb/st
pd_{Ratural = &.6) [ 6.3 &.7 6.8 7.0 ol [ 5.8 &5
Time (mioutes) 3 1 4.5 1 3.25 1 3.75 1 2.5
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Table A9-2. Analysis (%)

Cu Co 2n Fe so, ~ s° 5™ Ca
Filtrate, g/l 2.3 0.80 5.1 6.1 45 . - 1.4
Wash, g/l 0.34 0.12 10 11 11 - - 1.0
Residue, % 0.024 0.028 L.001L 43.3 14 .8 17.0 2.79 5.0

Table A9-3. Distribution (%)

Cu Co Zn Fe s0, ~ gtotal Ca
Filctrate 46.5  40.8 cé 10.3 15.8 4.9 2.2
Wash 49.1  43.7 87 10.6 27.6 8.4 11.3
Residue 4.4 15.5 L7 7.1 56.6 86.7 86.5
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APPENDIX B. ANALYTICAL RESULTS FROM VEIN

GOLD PROSPECTS IN PORCUPINE AREA

Appendix Title
B-1 Golden Eagle prospect .......cccovvvvvniiieiiiniinn
B-2 Annex NO. 1 Prospect .....cocovevrnvrinniiiiiinians
B-3 Wolf Den prospect .v.ovvvvviiiiiniieriiniiiiiinns.
B-4 Quartz Swarm prospect .......ovvviiiiiiiinia
B-5 Big Boulder Quartz Ledge prospect ...............
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Appendix B-1. Analytical results from Golden Eagle prospect (map nos. 17-19)

Fire assay Atomic absorpiion. X-ray Spectrographic
Sample (ppm unless marked %) {(ppm)
size Sample Au Ag Cu Pb Zn Ceo Ba W Mo Sn As Ni Bi Sb Lithology, remarks
Map  Sample (ft) type (ppm) (ppm) (%)
ng, no, i N
1 55141 3.0 CR N 0.2 38 4 az 13 0.224 N N K N 20 N ¥ dike
2 55142 6.0 cR 0.020 1.0 53 12 147 & 0.169 ] N N ] 8 N N slate w/some py and gz :
3 55089 o5 ce N N 5 4 2280 N o.014 - N N N N ] N qz-ankerite vein
3 55090 0.5 R N 0.5 13 5 61 4 - - - - - - - - slate
3 55091 : G N 0.2 18 7 123 37 - - - - - - - - dike
4 55143  o.3  ¢C N c.3 5 2 362 2 0.154 W N N N N N N qz vein
) 58144 2.0 C N 0.5 57 3 36 2 p.800 K N N N 10 N N slate
& 58145 0.1 e 1.890 0.2 3 2 34 31 0.033 N N W N N N N qz vein w/py
7 55144 0.3 ol 4240 0.4 8 N 21 12 0.6786 N [ ] ] 8 N N 2 vein w/py
8 55147 - cr ©.005 ©.5 82 5 197 19 0.290 N N A N N N N ike
9 58148 ©.2  CC ©.040 0.3 17 2 4.43% 4 O.05% K N 20 N 10 N N gz vein wrsl
10 55149 10.0 cR 0.005 ©.4 40 4 158 3 0.440 N H H T N N N slate
1" SW941 100 CR D.205 N 35 10 135 16 0.144 - N N R 10 " N dike
12 5We39 03 CC 35,620 2.4 4 6 9600 S4 ©,058 N N 400 2000 N N N qz vein in dike w/py, sl
13 5W940 5.0 CR o830 0.4 35 4 59 5 0.350 - N " H R N N slate
1% SW938 0.4 cc  22.220 1.3 2 4 20 45 o070 K N N 1000 N N " z vein w/sulf
15 SW942 3.0 R ©.005 28 10 116 14 ©.200 - N N " N N N ke
16 5W937 0.3 CC 0.000 ©.2 5 2 57 6 o021 N Y 860 3000 N " N gz vein wsalf
17 w935 03 CC N 1 2 159 2 ©.007 N N 20 N u N K qz vein wsulf in dike
17 56936 0.3 S 18.580 1.0 3 8 24 a o7 K N K N 8 N % select of 935
18 5$140 1.4 CR G.895 0.3 40 3 42 10 0.130 - N N R N N N dike w/py
19 55139  ©.05 CR 0085 0.2 26 4 21 5 oty - N N R N N Kk slate w/py
20 55138 - CR o010 9.5 48 4 74 5 0,200 - N N K N N N slate
21 55137 1.0 cC 0.020 Q.2 24 3 367 25 ©.095 - N N N 20 N R fault gouge
22 55136 9.0 CR o.005 O.& 39 4 112 7 ©0.231 N N N # H K slate and fault gouge
23 55084  0.35 CC 0.245 ©.2 2 4 24 36 0.013 N 100 500 10 N N gz vein w/1 in py crystais
23 45135  ©.25 c©H 182,138 17.1 20 H I0 32 N - N N 400 30 N N qz vein w/1 in py crystals
23 451348 0.35 G 1.50 N 8 N 16 130 [ - H [ 3000 N N N gz vein W/l in py crystals
24 55088 .6 CR ©.010 N | ¥ 3 39 2 0.169 - [ N N N N N ike
25 55087 ©0.& CR 0.065 O.81 58 1 110 4 0.233 . K N N 10 N W slate
26 55135 2.0 CR 0.010 0.2 22 4 131 20 0.079 - N N N 10 N % dike
27 55133 0.7 CC 1.210 ©.6 341 2 121 85 o.02 - H 89 H ] N N qz vein w/py, sil,cp
27 55134 0.2 LC 0.435 3.4 1350 5 1.4 13 N . N N N - N M N select of 155
28 55132 7.0 CR ©.025 ©.§ 40 7 151 5 0.2 - N M N N N N slate
29 55131 2.0 R .05 ©.3 31 3 212 1 b9 - N N N N N K dike w/py
30 55130 i5.0 CR .17 a7 41 8 144 8 0.220 - N [} N N N ] slate w/py rich bands
31 56085 2.0  CR o.030 0.5 53 12 93 4 0.218 - N N N 10 N N slate
32 55128 4.0 R 0.005 ©.7 72 3 53 8 o.201 - N N N N N N slate w/py
13 55084 0.35 CcC 5.230 1.3 1 2 19 &4 K - M 200 800 10 600 N qz vein wW/py
33 55129 035  CC 18.860 3.5 2 6 21 61 o009 - N 300 BDO N N [ Z vein w/py
34 58127 1.0 C 0.170 o3 35 2 48 12 ©.133 - N L] N K N N 3ike w/sul f
35 54934 0.5 R ©.015 O©.8 50 5 13 S o197 - N N H 10 N L] slate wflerge py crystals
34 5W933 0_05 R o.030 O.6 43 10 118 10 ©.450 - N N # 10 [ ] slate w/band of py
37 5932 5.0 R ©. 055 o.4 30 5 93 N 0.1B4 - N 300 ¥ 30 N N slate w/thin bands of sulf
38 58931 C.1 R £.590 1.5 9 s 745 12 0.026 - N 40 N 10 N K qz vein wisulf
s 45137 c.1 G 2.474 o.7 1 N 260 45 H - N N 700 50 ] N oz vein w/sulf
39 SW930 0.2 cC Q025 o4 5 2 32 5 ©.006 - N N N 30 N N vuggy Gz vein u)‘{ar$e crystals
40 a9 o1 s 2.650 2.6 4B 31 42 18 0.213 - N N N N N N slate w/py,select o 95
41 54928 5.0 C Q.09 0.5 42 7 85 4 ©.189 - N 20 H 50 R [ slate w/py
42 ST 2.0 ce 0.255 1.4 425 2 153 9 ©0.023 - R 30 N 4 N N T vein w/cp,sl
i3 5925 4.0 C 0,160 ©.2 38 5 156 20 ©0.081 - N N N 40 N N gike w/sul f
44 SW926 0.4 cc 4.660 Qb 10 2 251 1 C.009 - N N N [ N N gz vein w/sulf
45 45138 - $$ 0.031 N 33 N 200 18 0.092 - . . - . .
x N 14 3 120 11 0.076 N N n N ] N N dike w/state and sult
i? gﬁgh‘; gg CE 0.005 H 25 8 83 13 0104 E W N N 10 N N fault gouge of dike ard slate
48 L5142 .3 C 5.637 1.1 3 W 2.04x 200 M - N N 900 190 N N gz vein W/sl,py
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5u813
5W812
45141
45124
45123
45122
45126
45125
45127
45121
45134
45128
45130
451304
45129
45131
55151
55152
55153
35154
55155
45120
45119
45118
55251
558252

5WB14
58255
55253
55254
55254
58257
55258
5W815
45139
435140
4G227C
462270
4G227E
45143
55260
55259
58261
55268
55266
55265
55264
55263
55267
55262
55273
55271
58270
58272
55269
55274
55275
58276
45132
45133
SWR14
SWB17
5uB18
SWB19

o1 S 0.725
15.0 CR 0©.020
0.5 C D _345
1.5 C 0.023
<8 [ H
10.0 s 5.150
0.3 £ 0.007
0.3 cC o_e75
- c 1.957
0.9 cc N
- C 20.350
0.2 CR 27.530
- G 158.370
- G 531.100
- g 171.360
1.5 cC 11.930
1.2 [ 48 8B40
2.0 CR 00560
3.¢ CR 0O 560
1.0 s 75.430
1.9 c N
1.5 C ©.009
2.0 C 6.0
20.0 sC 0,015
6.0 CR N
0.2 C 1.600
- s ©.015
0.2 C 0050
5.0 CcR N
©.3 c N
- CR N
8.0 CR ]
0.5 3 ©.010
8 Eds.sluced §57.2%0
S5x20 PC 0,189
- G N
- G N
- G N
- PC Q_269
5.0 cR N
0.35% cC 0.03c
7.0 CR o .DG5S
5.0 CR 0675
0.3 cc N
0.3 C N
o4 C N
o4 CR N
12.9 CR N
0.3 C N
22.0 CR ©.450
.5 c L]
0.2 c o020
1.8 CR N
T o3, C ©.050
o3 C D015
1.5 CR N
0.4 C N
- G 5.538
- 55 o_058
- 58 B.020
0.2 5 0.015
- 58 M
5.0 CR ]

Appendix B-1. Analyrical results from Golden Eagle prospect (map nos. 17-19)-Continued
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qz vein in felsic dike

dike w/py
gz vein w/py
siate w/py
slate w/py
gz vain
qz vein
qe vein
r vein
ike w/py
qz vein
slate
qz vein
2 vein
ike
qz vein
2 fens in dike
ike
z-cale tens in dike
est qz w/isulf

py rich bands in stlate

- EOT -

slate w/sulf



- $0T -

Appeadix B-2. Analytical results from Annex No. 1 prospecr (map nos. on fig. 20)

Fire assay Atomic absorption - X-ray Spectrographic
Sample {ppm unless marked %) {(ppm)
sizez Sample An  Ag Cu Pb Zn Co Ba W Mo Sn As Ni Bi Sb Lithology, remarks
Map Sample ()  type (ppm) (ppm) (%)
T (41878
1 55214 - 5 0.020 N 26 36 465 26 0.030 N N 36 M 10 N N vuggy gz vein w/py
{55215 1.0 6.075 N 77 9 137 26 0.219 K M N N 10 B N dike w/py
1 55216 - CR ©.055 N 33 i2 615 30 O.176 N N N 8000 10 N L} dike and gz w/py
1 55217 o.05 CR 114,140 9.0 S 4 265 2 o. H N H M H N K vuggy I vein
1 55218 - §  o.23 0.2 28 17 580 23 0.237 N N R 8 N N N slete wipy
1 55219 1.0 CR 0. 005 N 72 N 177 25 o.04%9 ] % ] N 40 M N brecciated dike in fault zone
1 55220 o4 $ ¢-230 ©.3 5 5 13 15 ©.450 H N N N 19 N R state w/py
2 55221 a.5 CR 0.01% 10 N 59 & ©0.006 N N 3o R N N ] vugoy Qt vein W/py
2 55222 - CR 0-315 1.2 69 29 &1 32 0.260 [ N [} K 40 N N slate w/+20% py
2 55223 o.7 R L1435 N B N 6 3 o.008 M M &0 H i0 M N vuggy qr w/slate,py and §
2 55224 - S 2159 ] 159 12 840 147 ©.270 H N K § N N N gossan
3 5W803 o.1x.3 CR 5_345 1.7 5 19 32 2 0.03 M N 20 R N N N 6 gz veins
3 SH804 20.0 st ©.055 ©.2 1" & 38 2 0410 L] ] N N ] N N state
3 Su806 0.4 G 0.420 W 3 10 15 78 ©O.083 N N | 2600 40 H N qz and dike w/sulf
[ 5Wa00 o.3 C 0.700 0.8 21 24 188 7 0.050 N ] 100 [ N N N gz vein w/sulf
4 5WA01 0.05 [ 3.860 1.4 18 20 166 5 0.035 N 8 70 H N ] ] qz vein w/sulf
4 5WA02 0.4 I 0.220 0.2 2% 12 116 9 ©.080 N ® 40 N 8 ] N gz vetn w/sulf
4 SWR05 - S8 L] L (11 z 160 11 O.08% N ] N H 20 N K
4 S5W1004 0.3 R 3,125 1.6 2 100 1 & O.020 N N 20 N K N M gz vein float w/sulf



Appendix B-3. Analytical results from Wolf Den prospect (map nos. on fig, 21)

Fire assay Atomic absorption. Spectrographic
Sample (ppm unless marked %) (ppm)
sizc Sample Au Ag Cu Pb Zn Co Ba W Mo  Sn As Ni Bi Sb  Lithology, remarks
Map  Sample (ft) type (ppm) (ppm) (%)
no- G-
t TW1733 0.3 cc 3.394 23 8 14 3550 1 - - - - - - - - z vein in dike w/aspy,py,
est,gossan
2 1734 o.3 e 0,583 a.5 4 7 210 3 - - - - - - - - ?z vein in dike w/aspy, py,
est, gossan
3 TS613 ©.15  CR 11.417 - 5 37 225 1 - - - - - - - - qz vein_in dike w/15% py, aspy
4 w735 <.03 S 7.028 5.3 26 42 685 9 - - - - - - - - aspy veinlet in dike w/gossen
5 75612 o.3 CH 1.783 - 4 N 575 3 - - - - - - - - gz vein in dike w/15% py,aspy
6 ™I738 - 5s ©,.206 1.4 126 13 785 25 - - - - - - - ’
7 7S6%4 5.0 cR ©. 103 - 56 ? 225 7 - - - - - - - slate w/py bands
7 78615 0.2 f G.171 - 34 645  >20000 22 - - . - - - - - qr vein in dike w/sl,gn,py

- 80T -
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Sample (ft)
i o 1~ S

45117

451144
451148
451140
45114D

LST14E
45114F
481146
451154
45113R
45115C
45116A
451168
451156C
451160
48116E
45116F
55111

55112

55113

SWP09

5s092
550693
55094
55095
55096

55097
55098
55099

Fire assay Atomic absorption X-ray Spectrographic
Sample (ppm unless marked %) (ppm)
size  Sample Au  Ag Cu Pb Zn  Co Ba W Mo Sn As Ni
type  (ppm) (ppm) (%)

- F N ] 50 I 260 78 0.050 . N R 409 it1]
3.0 C [ N 3 K 220 24 0094 - N N 500 70
D C H N 3100 N 240 N o0.071 - R N 500 &6
2.5 CR 0.007 N 37 N n 31 o.017 - N 60 400 20
4.5 CR o.015 # 10 ] 260 N - 041 - N N 400 Ll
3.0 c - - 15 N a3 N - - ¥ 20 500 10
1.5 C N H 110 N 3 57 o.118 - R ] N 100
1.0 C N N 268 N 130 H o.017 - N 40 &00 10

- [ N N 8 N 19 N ©. 007 - N N 400 10

- [ N [ 9 H 20 N o027 - Ll H 500 1]

- C ] N 10 R 25 R H - N ] 300 9
2.1 R R N 7 ¥ 76 H K - N H R N
1.6 C N B ¢ N 20 N o.062 - N N 500 10
1.1 c N N G N 35 N . (10 - N 50 700 20
0.9 C N N 9 N 14 M .07 - R 20 500 10
2.0 C N N 5 N 260 45 0.142 - [} ¥ 400 200
1.8 C H N ki) N 48 H [} - N 30 £00 20
a.7s T N 0.2 i3 3 44 G - - - - - -
5.0 CR N N 3 7 128 35 - - - - - -
o8 cc L] N 30 9 30 & - - - - - -
L.0 CR # [} 67 16 96 pa'l - - - - - -
1.0 CC N H 38 5 48 9 - - - - - -

- S N 0,2 i3 124 40 12 - - - - - -
1.0 CR N 26 9 43 18 - - - - - -
1.8 c 2] o.2 5 6 4 N - - - - - -
7.0 LR R 0.2 R [ 56 29 - - - - - -
0.3 C N 1Y 3 11 2 N - - - - - -
.3 C N R 10 5 7 2 - - - - - -
1.0 CR N c.2 81 15 42 24 - - - - - -
1.0 C N o4 5 & & 1 - - - - - -
2.0 CR ] c.2 46 7 56 23 - - - - - -
0.8 c 0.023 25 N 240 N - ] L] N N N
0.2 CC N 0.6 13 4 46 2 - - - - - -

17.0 CR N o.4 &2 7 95 10 - - - - - -
0.3 cC H 6.4 14 5 27 2 - - - - - -

- CR H 0.4 67 2 245 8 op.118 - ] N N 8
0.7 cc N [ A 22 3 54 S ~ - - - - -
©.5 C N 0.2 22 4 70 3 - - - - - -

- CR N .5 &7 9 113 & - - - - - -
o.b cc ] 0.6 2 15 12 2 ~ - - - - -
9.0 CR N ©.2 87 B 67 & - - - - - -
1.0 [ N N 7 & 26 H - - - - - -
©.05 C ©.035 2.4 (34 33 125 15 p.05¢ - N M H 1o

- G N ©.5 &4 15 151 8 - - - - - -
O 4 c N N 10 27 17 R . - - - - -
1.0 CR [ N 8 8 25 2 - - - - - -
2.0 CR W o4 &1 14 150 16 - - - - - -

17.0 CR N ©.3 98 8 63 10 - - - - - -
1.0 c N H 6 5 a 1 - - - - - -
6.0 Ca L] N 77 7 9B 9 - - - - - -
o.7 C N " -] & 13 N - - - - - -
5.0 CR o005 R 30 17 76 & 2.129 - ] N N 10
o5 . ¢ N 0.2 12 [ 21 3 - - - - - -

- CR N N 13 3z (X3 25 - - - - - -

- [ Ll 0.2 73 [ 48 18 - - - - - -
.3 C N 03 17 5 84 17 - - - - - -

- G N 0.2 52 5 82 21 - - - - - -

- G (] Q.2 47 & 127 i ~ - - ~ -
0.4 C N c.3 43 6 57 13 - - - - - -

- cR 0,090 H 73 7 8% 6 o 300 - .} N

Appeadix B-4. Analysical resulis from Quartz Swarm prospect (map nos. on fig. 22)
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metabasalt w/sulf
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slate w/some 005 ft gz
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gz vein w/calc
slate
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slate
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slate w/isulf
qz vein
z veins
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state w/sulf
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qz vein
slate
z vein
ike
banded silicified rack
qr vein .
silicified and marblized
sediments .
barded silicified sediment w/po
qr vein w/po .
silicified green sediment



Appendix B-5. Analytical results from Big Boulder Quartz Ledge prospect fmap nos. on fig, 24)

Fire assay Atomic absorption X-ray Spectrographic
Sample (ppm unless marked %) (ppm)
sizz Sample An  Ag Cu Pb Zn Co Ba W Mo Sn  As  Ni Bi Sb Lithology, remarks

Map  Sample (fi) type  (ppm) (ppm) (%)
no. no- L

1 55313 1.0 [ L 0.3 9 99 21 3 0.008 H N N N N N N z

2 58314 5.0 c ¥ 1.1 ¢ 163 30 3 N N N N N N N N ?elsite and gz vein

3 58315 8.0 ¢CR 0.005 o©.4 15 &6 37 7 H N L} N H 10 K L felsite and qz vein

4 58316 4.0 CR N 1.8 5 308 oF Z o.007 N 4 N N ] R N felsite and gz vein

5 5837 2.0 CR & N 8 12 12 4 N N N N M L) N M zZ and felsite vein

3 SHB93 11.0 C N N 9 3 29 1 ©.006 - N [ ¥ 10 H N ?elsite and qz vein

7 SMBYG 10.0 c o_0065 R 8 8 43 N N N N N H N N N felsite and gz vein

8 SME%0 10.9 C H N g 6 Ly 4 o.026 - N N N 10 N N z and felsite vein

9 SMB92 10.0 c N N 5 7 32 5 N - H N N N N N ?elsite and gz vein
10 SMBPT 10.0 c L N 8 2 28 2 N - N N N N N N felsite and gz vein
11 5ua52 6.0 c N N 7 17 10 1 ©.015 N L] R N H ] 900 gz and felsite vein
12 SHB53 4.5 C N 0] 23 3 20 3 M H # 100 500 20 700 y qz ard felsite vein
13 SWB54 5.7 C N ] 5 9 7 3 5,007 N [ 40 300 o N d qr and felsite vein
14 SWB55 1.0 c H K 8 [} 27 4 N N L] 30 N N N L I vein

14 SWBS4 1.5 C H ©.2 i3 12 21 b 0.009 M H N R N R N elsite

15 55050 13.0 sC N o.2 52 14 62 2 - - - - - - - - felsite

16 558051 4.0 5S¢ N i 24 15 33 4 - - - - - - - - z vein fest some sulf
17 55052 6.0 c N L] [ 4 22 N - - - - - - - - est gz

18 58053 D] G H 0.2 1 20 26 1 - - - - - - - - gz, felsite contsct zone
19 55054 o.1 G L N 1" 13 68 2 - - - - - - - - qz vein w/py

Not on map 20 ft above adit in trench
55055 10.0 sC N -3 25 18 19 2 - - - - . -

- - fest gz end felsite

~ L0717 -



APPENDIX C. ANALYTICAL RESULTS FROM
POLYMETALLIC VEIN SILVER PROSPECTS IN

PORCUPINE AREA
Appendix Title Page
C-1 Lost Silver Ledge prospect........ccovvaieciierenniin.s 110
C2 Merrill's silver prospect........iccvivriiiiiinnniiinnn 111
C-3 Glacier Creek prospect .....covxvieiiieiiiiviiminni., 112
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Appendix C-1. Analyrical results from Lost Silver Ledge prospect (map nos. on figs. 25 and 26)

Firc assay

Atomic absorption . X-ray

Sample {ppm unless marked %)
size Sample Au Ag Cu Pb Zn Co Ba W Mo Sn  As N Bi
Map  Sample (fr)  type (ppm) (ppm) (%)
4" v% no.
1 5535V - s 0.650 545.2 5330 4.06% 1.ATX 1 - - - - - - -
2 SuBs2 0.4 G N 0.2 13 51 337 13 0.252 N N N 0 20 N
3 SWe78 1.1 c 0,025 2.0 177 254 B 51 - - - - - - -
3 5w879 0.3 c 12,170 B871.6 1.43% &.10% 282 4 - - - - - - -
3 58332 5.3 CR 6.150 410.8 6020 19.90% 211 4 K N ¥ N K 30 N
3 5$333  0.07 CR 14190 560.2 1.79% 62_.50% 1540 2 - - - - - - .
4 SWE?7 2.0 CR N i 8s 27 585 5 . - - - - - .
5 55362 .5 TR ©.615 5.1 a2 101 160 28 - - - - - - ~
6 5M897 ©.2x.6 € 1.320 392.9 1620 B.80% 940 4 R ¥ ¥ N N K N
7 5MA98 1.5 C 0.095 3660 396 4.36% 2.53% 4 o.005 N N 20 N N u
8 58331 1.2 ce 0. 100 696.0 311  8.60%  1.93% A N N 30 500 ] N
9 55320 0.4 c 0,060 626.1 189  6.90%  4.80% 2 0.007 g N N N N N
10 55330  ©.85 €C 0.095 34231 7 39.30% 1.8 3 N N M 0 N 8 i
1 55328 0.9 C 0.050 467.0 19 5.30% | 7810 2 M N ¥ K K ¥ N
12 54881 0.5 I N 7.9 32 585 133 2 - - - - - - -
13 50880 0.6 C 0120 915.1 2430 27.40% ' 1.09% 3 - - - - - - -
13 SuB82 0.1 s 2.120 26452.5 1.24% >7500 7.40% 1 - - - - - - -
14 56363  ©.15 CR ©.055  B3.3 40 35.90% 7950 N - - - - - . -
14 58364 0.5 CR N 8.4 19 925 75 N - - - - - - -
15 suas3 - CR ©.330 417.3 | 1110 6.90% 1.88% 3 R N N N N N H
15 SWB64 - s 0.585 2012.6 | 3720 36.20% 6340 4 N R N N N N N
16 55346 0.7 cC N 0.8 5 06 60 3 - - - - - - -
16 58367 o.7 ct N N 2 30 55 1 - - - - - - -
16 55368 a8 cc N o.é g 82 26 5 - - - - - - -
16 SWBAT 6.4 c N 3.0 3 62 107 2 - - - - - - -
16 SJBB6 a.35 C N [+ 5 74 1090 3 - - - - - - -
16 5Wass 0.5 CR N 1.4 7 184 1370 4 - - - - - - -
16 Su8B4 5.3 s 0.010 3.1 87 72 54.50% 1 - - - . - - -
16 54883 0.5 c ©.010 8.9 56 835 13.50% 2 - - - - - - -
17 5ME95 ©.3x.4 f o 040 2.2 12 8560 790 1 K ¥ N 20 N R N
17 SHBPS O .6x.4 F N N 5 & 1.95% 4 N N H 20 H N N
17 56859 0.1 F N K 22 18 20 5 N ] N 70 400 10 H
17 5uBs0 ©.5 F 0,005 34.3 5 4580 1.20% 2 N N N 3G N H N
17 5ugs1 0.4 F L 7.4 2 1410 1730 3 N N 1 ] | N N

Sb

EXIEXEa v o4 1 ¥+ 1

-QT1 -

Lithology, remarks

setect qz-cale vein w/jm, an, ml
3; lmst si,dike wrisulf
ike w/sulf
im W/some gz,py
gz vein W/im

jm

dolomite wfqz veins

gz,slatg,lmst ond gossan
qz veins w/gn,st

qz vein w/gn,st,mt

qz vein w/gn

qz vein w/gn

qr vein wign

qz vein w/gn

qz vein w/gn

qz vein w/

qz vein w/m,gn,sl
Z-calc vein w/gn
est qz-calc vein w/gn

11 gz veins w/gn,st,cp,py

on Wimi

FIGURE Na, 34

qz-calc vein w/py

qz-cale vein w/py

qz-calc vein wW/py

qz-calc vein w/py

qz-calec vein w/py

qz-calc vein w/py

sl W/some qz

gz vein w/sl,py

qz vein w/sulf

qz vein W/sl py

qz vein u/su{f

qz vein w/gn,sl,py

qz vein w/gn,sl,py



Appendix C-2. Analytical results from Merrill's Silver prospect fmap nos. on fig. 28)

Fire assay Atomic absorption - X-ray
Sample (ppm unless marked %)
size Sample Au Ag Cu Pb Zn Co Ba W Mo Sa  As N Bi  Sb  Lithology, remarks
Map Sample (ft) type (ppm) (ppm) (%)
N ne. - . _ .
1 55377 5.0 sC N 1.8 58 280 1590 ] - - - - - - - - dike
1 55378 - S 0.295 89.3 710 1.34% 13.00% 24 - - - - - - - - gqz-calc vein w/gn, green mica
1 55379 0.3 CR 0.025 B.3 149 765 5020 19 - - - - - - - - gz vein prr and sericite
2 35237 o CH 0.023 1.3 146 419 1.01% N | K - - - - - - qz vein w/st,gn,py,ml
2 35238 ©.2 CH N o6 16 410 1.02x M ¥ N - - - - - - argillice
3 35239 o©.1 cC 0.059 3.5 B9 280 | 7700 N ] N - - - - - - aqz-calc w/st, py
4 35235 ©.5 cH ©. 343 510.3 30 15.70% 5400 H # N - - - - - - qz gossan breccia w/gn
4 35236 ©.4 G o.471 22.2 V76 5500 1.89% 68 R o - - - - - - argitlite wsl,an
5 55380 ©.2 CR o035 97.7 26 1.95% 2240 1 - - - - - - - - gz-cale vein wign,sl
5 55381 o.5 C o175 129.9 " 2.77X  2.42% N - - - - - - - - z-calec vein wfgn,sl
5 55382 - G ©.005 4.3 & 750 700 N - - - - - - - - jolomite
5 35240 oA c o.016 253.7 24 3.90% 570D N g.010 N - - - - - - qz vein wign,sl
& 35241 - R N o8 N w0 59 L] .030 N - - - - - - qr w/sulf
.3 315242 0.2 R - 960 1640 1.37K ! 5.B0% i L} N - - - . - -

qz-calc breccia w/gn,sl

- 111 -



Appendix C:2. Analytical results from Glacier Creek prospect (map nos. on fig. 29)

Fire assay Atomic absorption Spectrographic
Sample {ppm unless marked %) (ppm)
size Sample Ag Ag Cu Pb  Zn Co Ba W Mo Sau As Ni Bi

Sk

TEE -

Lithology, remarks

Map  Sample () typc (ppm) (ppm) (%)
no- na. .
1 35028 - 5 0.990 3.0 550 140 130 1 - - - - - - .
2 BW18S2 0.7 CH N 2.5 52 109 820 4 0110 - - - - - .
3 BuiB53 a5 CR 0.035 o3 17 16 1100 4 N - - - - - -
Hot on ma
4 851 1.9 CR 0.007 1.3 126 12 325 1M 0.3 - - - - - -

Lmsy w/py
lst w/sulf, fest
imst w/sulf, fest

fault zone in siate and {mst w/
py, fest



APPENDIX D. ANALYTICAL RESULTS FROM SKARN
PROSPECTS AND OCCURRENCES IN PORCUPINE

AREA
Appendix Title Page
D-1 Claire Bear OCCUITENCE v ueirinvranrrrasereraaneinnen 114
D-2 Nataga-Skyline prospect.......ovviicivcircanininanan 114
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Map
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T STV VT VRN ] o

Appendix D-1. Analytical results from Claire Bear occurrence {map nos. on fig. 30)

-yTT -

1 A A= Atomic sbsorption

2ICP=Inductively coupled argon plasma spectroscopy

3XRF=X-ray fluorescence

Fire assay Atomic absorption X-ray Spectrographic
Sample (ppm unless marked %) {(ppm)
size Sample Au Ag Cu Pb Zn Co Ba W Mo 8o As Ni Bi Sb  Lithology, remarks
Sample (ft) type (ppm) (ppm) (%)

o _
4£S005 o4 £ N 1.7 2160 30 £9 1040 N - R 600 600 700 1000 N massive py + sparse cp
LSOR6A .7 F 028 S6.2 1450 22 50 1070 N . N 700 K 800 N 7000 massive sulf wpe,py,cp
450968 C.3 F N ) 120 N 150 69 ©.016 - N N 400 300 N 2000 dike
55288 6.0 CR Y] R 13 & 72 12 0.080 H H ] H a N ] meta-andesite porphyry
55284 1.8 CR ] N 160 & 28 25 ©.023 H N K N 60 W N fest dike
55289 0.0 CR § ] t1 7 12 2 o 043 § N N N N [ N marble
55287 0.1 CC 0.015 L 2290 3 30 905 o.012 N L [} N 49 [ N sulf lens w/po,cp
45098 1.5 C N H 63 L] 5 63 <. 025 - H N 100D 200 N H dike
45097 0.3 c N 1.1 1330 22 110 49 o©o.013 - N N 300 400 H 3000  sulf lens w/po,py,cp

Appendix D-2. Analytical resulis from Nataga-Skyline prospect
Fire assay Cold Vapor Lithology,
Sample no AA! JCP2 XRF? ICP AA remarks
Au Ag Cu Po Zn Co Bz As Bi Cr Mn Mo Ni 3b Se w Hg
ppb Ppm Ppm  ppm ppm bpm ppm  ppm pRm ppm ppm pm ppm bpm ppm  ppm ppm
BOWG NS-1 N 1.5 51 4 1883 13 50 N 3 75 2580 B 1 N N N 36 adit
BOWGNS-2 40 157 4206 141 17932 33 - 451 91 112 339 24 65 12 N N 340 open cut



APPENDIX E. ANALYTICAL RESULTS FROM
KLUKWAN LODE AND ALLUVIAL FAN DEPOSITS

Appendix Title Page
E-1 Klukwan rock, stream-sediment, and
PAR-CONCENIALS 1 vuvirnienrinnirninrirasasianrirasns 117
E-2 Metallurgical test results of sulfide samples from
Klukwan lode deposit ,..vuuvvvveuniiniincnannenne, 136
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Appendix E-1. Analytical methods for Appendix E-1

Au, Pt, and Pd analyses were by Fire Assay - Atomic Absorption (Fa-AA), Inductively Coupled Argon
Plasma Spectroscopy (ICP) or Fire Assay (FA).

Ag, Cu, Fe, V, and Ti analyses wers by Atomic Absorption or X-ray fluorescence,

Where a number of analyses for either Ay, Pt, and Pd were completed for a sample, the value estimated to
be most accurate from available data is givea.

Sample aoalyses were by USBM Research Center in Reno, Nevada; TSL Laboratories in Spokane,
Washington; and Bondar-Clegg, Inc., of Lakewood, Colorado.

Units of measure abbreviation used: ppm - parts per million; LO.0003 = not detected above the lower fimit
of detection, that is, 0.0003 oz/ton; G10.00 = greater than 10.00 percent; - = not analyzed.
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Appendix B-1. Kilukwan rock, stream-sediment, and pan-concentrate (map nos. on sheet 3)

- Bl

Lab & Sample 2 3
Map fieid type & Analyses Analyses
sample \ength {ozfton) (units as shown) Comments
el r (m
Ad Pt Pd Rg Tu Fe V HE
pexa X pom %
49 ggé;_;ao 88  mmemss emsems csewwes L0003 9 L10.00 94D 0.50
Jﬁailsl float D.QoOo* 10.001 LO.o0 L0.003 12 G10.00 2370 1.00 Mag pyroxenite boulder
15
123;;82 Float 0. 000* [ Hi3} 0.001 LO. 003 51 10.00 95 0.70 Pyroxenite
10 JA2-699 Float
25164 grab D077 LD, 0003 LG, 0003 0.408 10200 1.00 174 0.51 Diorite with 0.01 ft thick fracture
filled with cp and bn
h J182-698 float
25163 grab 0.012 LD. 0003 L.0.c0o03 G.111 7460 1.30 156 0.44 Digrite fracture coated with ml
and cp
\L SB%E‘%{?? S5 0.000* LD. 0003 LS. 0003 0.0606 106 1.20 190 1.186
s
13 JB2Z-696 Float ]
25181 grab L0. 0002 L0.00G3 L5.0G003 0.0629 2300 2.86 440 1.56 Rnbd diorite with ml stain and cp
i JB2-695  Float )
25160 grab 0.019 L0.0603 LO.0003 0.087 &000 2.70 400 1.28 Diorite with ml stain and cp
15 JB2-689 Float
25154 grab 0.156 LD. 0003 LG. G003 0.437 24600 1.15 165 0.52 Granediorite with bn 2od az
ceating fractures
J82-692 Float o
28157 grab 0.035 LQ. 0003 L0.0003 0.102 29500 1.30 30 0.05 Otz diorite with az and cp coating fractures
.53%393 PC LO. 0001 LO.0901Y L0001 ------ mmess wwmms senees mmmme
S
JB2-694 4 LO._GOG2 L0.0C03 LoO.Qo23 sem--- mmmes wewse mmmmss —esee
25159
16 182-5690 PC 0.0015 L. 0003 LB.0G03  ------ emees wemes ensmes mmnees
25155
J82-691 PC L8.0001 LO.DCO3 LD.D003 smmsss mwees scsue mmsses smsens
25156
M Jaz-902 float
20893 grab 0.004 LO.0G1 LO.COY 0.108 &050 2.55 362 1.14 Near in place, diorite with mt
and b in mafic segregations
I} J82-990 Fioat
207468 grab L0.0BG2 LO. 0003 L0, 0003 0,006 156 1.7 134 0.13 Iron stained altered siltstone
with calc and gz stringers and
Canyon 9 veinlets
18 d81-1047 5% 0.003 0.002 L0. 000 LO. 0009 105 .00 ana 0.8
15183
J81-1048 PC 10.0002 L0.0009 1.0.000% 0.003 N 7.00 300 0.4
15184
JB2-288 1 LO. 0002 LD, {009 L. 0009 1.0.003 145 5.40 240 0.8338
25077
1 JB2-287 Float
25076 grab L. G0G2 LO. 0009 L0.0009 1.0.003 105 5.00 127 0.3854 Diorite with disseminated po
JB82-286 Float . .. . .
o 25075 grab L0. 0002 LO. GooY L0.000% 0.006 1700 6.30 173 0.1871% $ilicified diorite with dis-
seminated po and cp
SB82-285 85 LG, 0002 LO.GOCY L0 0009 0.003 100 5.30 226 0.7146
25074
15 JB2-284 PC L0.0002 i0.000%9 L0. 0009 L0.003 T2 6.70 306 0.6693
25073
J J82-263 Float . . . .
4 25072 grab L0. 0052 LG. 0009 L0.000% L0.003 205 0.29 L 10 ¢.0120 @z vein 0.3 ft thick with mt stain
J82-282 Float N L. . . B
3 25671 grab 0.002 LE. 0009 LG, 0009 ¢.041 2200 5.90G 480 G.2238 1ron stained diorite with dissemi-

nated po and cp



I

J82-281
25070
J82-280
25049
382279
25068

J82-278
25067

§s
PC

Float
grab
R
S
gszft
M

Grab

pC
s
pC
53
PC
13

PC
55
58
PL
5§

Grab

float
grab

Grab

Float
grab
Float
grab
Fioat
grab

Appendix E-1. Klukwan rock, siream-sediment, and pan-corcentrate (map nos. on sheet 3)-Continued

LB _0o02
£G.0002

0.e02

10,0002
LB, 0002
LO.0002
L0.0002
L0,0002

10.0003
L. 8603
L0. 0004
L0.0003
1.0.0001
LO.0Go2

L. 0002

LD . 0002

LO.0G02
LG.0003
LD. 0003

L3.0003
L0.0003
L0.0G03

L0. 0609

LD Q009

0.0021% 9.0022*%

10.0009

L0 000w
16,0009
LO. 0009
LG. 0009
Lo 0N

L. 002
L9.002
t0.002
L0.002
L0.60Y
LS. 0003

------

L0.0003

L0.0003
L0002
L0.002

Lo 002
L0.002
L9.002

L0.0009

LD. D9D%
L0, 0009
10.0009
LO . GO0y
LO.00Y

L0002
Lo.0g2
LD. 002
Lo.002
10,001
LO._ D003

......

Le.601
10,0003

LO.B003

L3.D003
LO.002
LD.0D2

LD.002
L0. 002
LO.oO2

L0.003
L0.003

6.012

L0.003
L3, 003
L0_003
L0.003
0,006

L0.003
LG.003
LO_003
LO_003

165
91

4000

¢
27
tio
as
28

Area east of Canyon ¢

29
Ay
25

Upper partions of Canyons B,

0.015

0_0066
L0.003
L0.003

L0.003
10.003
LG. 003

1600

960
3
135

170
145
150

6.50 Y
7.80 350
T.60 240
D.54 L 10
4.15 109
4_20 120
6.00 220
D.55 20
39.20 2271
14.00 73
3930 2284
7.49 386
1.90 33
1.35 376
4.20 575
7. and 6
5.60 220
4.55 276
16.80 1379
18.00 1272
11.60 1112
20.30 2031
21.0¢ 2

0.5 r
5.8072

0.8258

0.560
94262
G.4509
D.4749
0.050

1.0800
0.9797
1.21%0
0.9357

-------

1.89

1.84
1.5112
1.2308

1.2967
1.167
21072

fine grained diorite rock with
disseminated po and cp

0z vein in fault

Fault gouge

Fault gouge end iron stained
digrize

Fine grained “aplitic® rock with
tess than 3X mafics

Porphyritic hobd pyroxenite with
trace cp

Meg, pyx, hornblendite with mt and

traces of cp, near in place
kobd pyroxenite and mag

Fragments of hnbd pyroxenite and meg
Hrbd pyroxenite ml stained and mag
Hnbd pyroxenite and mag
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Appendix E-1. Klukwan rock, siream-sediment, and pan-concentrate (map nos. on sheet 3)-Continued

- 0Tt -

Lab & Sanp%e
Hap field type & Analyses a!u-talyses:5
Yuober  sample Length (oz/ton) {units as shown) Coments
number {(ft)
Au et Pd Ag Cu Fe v Ti
o=0] X pom
23 JB2-8589 Fioat

20757 grab LD.0002 LO_0003 L9.0003 0.004& &9 1.45 20é 0.79 Near in place coarse grained

diorite
2T .1]3;:1'6;194 Grab L0 .D002 LG. 001 L0.00% L0.20 115 G10.00 800 0.6
2 Ja2-890 Float

20758 grab LG.0C02 L0_0003 L0.0003 0.006 89 2.35 242 0.81 Near in Bl&ce rock containing
20% qz,30% feldspar, 40% pyx

.{81-;195 Greb LG.00802 LD.001 LB.GG1 L(.20 690 G10.00 800 0.70 Hnbd pyroxenite uith ml staining

a1,

5 382-891 Grab 0.001 L0.0003 LO.0003 0.006 1650 4.15 330 2.20 Mag pyroxenite from contact with
27 2075% dioritesgabbro

J82-896 Float

20764 greb L0.8002 LO. 0063 L0.0003 0.058 440 3.65 410 G.85 Rear in place rubble crop of iron
statned zone showing carbonate alteration

= JB2-8%5 Chip . .

20763 20 ft L0, 0002 LO. 0003 L9.0003 0.006 705 4 90 425 1.90 finbd pyroxenite with traces of

ml and cp
30 J81-1041  Grab 0.003 1.0.00Y L0001 L0.280 1556 8.60 500 0.60 Hnbd pyroxenite with mag, cp, and

15177 mi, farms iron stained band up to
20 ft across

JB1-1042  Grab LC.GDO02 LO.001 LO.00% L0. 200 175 8.00 500 06.50 Same band as above, hnbd pyroxenite

15178 and mag

31 J81-1035  Grab

15171 04 ft mmmeee meeeee e L0.20C 62000 10.00 500 0.60 Same band as above, cp vein in hnbd
pyroxenite

J81-1036  Grab 0.003 L0061 L0.0M LD.ZbD 4500 8.00 500 G.8D Same band as sbove, higher grade

18172

4B1-1037  Rep chip

18173 10ft long L0.0002 LO.DO1 LO. 00 LD.200 3500 g8.00 560 0.60 Same bagngs pbove, sampte taken

: across

J81-1038  Grab LD._0002 LO.001 0.003 LD_200 1850 8.00 500 0.70 Sample taken 50 ft below 15173; po,

15174 cp, and ml in hnbd pyroxenite -

J81-1039 0.5 ft

chip 5 ft ,

15175 long 10.0002 L0.00 LO. 001 L0.200 18060 7.00 400 G.60 Seme band as above, higher grade
portions, pe,cp,ml in hnbd
pyroxenite

JB1-1040  Sail : ) ]

18176 sample 0.002 LO.CO1 LD.00% G.G20 530 7.00 500 0.4 Sm_ule band as ebove, iron stained
soi

28 J82-823 Float i i

20842 grab 0.001= LD.0003 LO. 0003 0.012 880 5.15 397 1.93 Mag pyroxenite with ml and

disseminated cp, near in place
29 JB2-T34 Grab LG.0002 LD.B0O3 LD.CC03 0.006 32 5.85 1640 1.84 Hnbd pyroxenite

251988

J82-735 Grab L9.0002 LD.ODO3 LD.DOG3 0.006 490 5.65 890 2.03 knbd pyroxenite with disseminated

25199 ep

J82-735 Grab L0.0002 L0.0003 LG.0003 0.006 358 6.35 250 2.04 Knbd pyroxenite with disseminated

25200 ' cp, ml, and mag

J82-827 Greb .003 LO.GO03 L. 0003 ¢.017 990 5.80 450 2.74 Mag pyroxenite with ml and ¢p

20841



33
32

S2

el

q4&

48
T

JB2-875
204351

J82-232
25022

J182-879
20455

JB1-1045

15181

85

float
grab
5%

Float
grab

8s
Float
grab
Float
grab

Fleat
grab

Ss

Float
grab

139
Grab

PC

J81-1046 S35
15182

J82-244
25034

Jaz2-240
25030
JB2-230
25020
JB2-23%
25021

JB2-237
25027
482-238
25028

Float
grab
35

PC
PL
Float
grab
88
PC

Float
greb

S5

fleoar
grab

Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrase (map nos. on sheer 3}-Continued

L9.0054

LO. o002
LO. G002
LD D002
LG.00D4

¢.001
LO.0002

0.001*
L0._0004

0.001
L0.0004
Lo._cooz

Lo.oo002
L0, C002
LO. 0003
L0.0003
L8.0003
L0. 0003

L0.0003

L0. 0003
L0.0003

0.003
L3 CC03

LD.DO03

L0.000&6

L0.0009
L0.0003
£0.6003
L0. 0004

L0.0003
LO.80a3

L0.00603
L0.6006

L0, 0003
LO. 0004
L6.0003

LO.001
L0.00Y
1L0.002
L0002
Lo. 002
LD.0G2

LO.0009

LO.0a0%
L0.000%

L0.6009
LO. GO0

LG.GG0Y

L0.0006 ----en
L0, 0009 0.00%
LO.0003  -----
L0.0003 0.012
LO.D0D6  ~---ee
L0,9003 0.41
LB.0003 0.006
L0.0003 0.020
L0.0GO6  ~---ee
t0.6003 0.012
L0.0008  am-e--
L0.0003 0.006
L0004 LO.0009
L0.081 0.003
L0.002 0.845
£0.002 LO-G03
0.00072 0.003
L0.002 0.003
L0. 0009 0.006
LC. 0009 0.032

LG. 8009 L0003

LG. 6009 G012
L0.0009 G803
L0.0009 0.026

Q80 5.60
1010 4.90
28490 3.05

470 2.55%
1599 5.50
1406 7.65

206 2.85
Canyon 5

125 10.00

225 8.00

SG0 15,40

210 11.20

130 23.50

160 24.50

640 7.00

155 4.10

158 ?.00

525 &.00

215 4.20
2500 4.60

800
400
1098
743
1538
1449

936

644
1573

954
656

432

.....

G.04
0.04

1.18
0.99

1.43
1.24

0.99
1.38

1.65
0.98

679

Hnbd pyroxenite with bleb of cp

Hnbd mag pyroxenite with traces of
ml and cp, sample high-graded

Gabbro with trace of cp, ep, and ml

Pyx “segregations" bearing calc and
cp in foliated gabbro, high-graded

Mag hnbd pyroxenite with trace ml
and cp. Semple high-graded

Mag hnbd pyroxenite with trace cp

and ml. Sample high-graded

Gabbro

Hnbd mag pyroxenite and ml and cp

Hnbd pyroxenite with cp and ml
stain

Enbd pyroxenite with disseminated
cp ard ml

Gabbro with cp and ml

R AR



Appendix E-1. Klukwan rock, siream-sediment, and pan-concentrate (map nos. on sheet 3)-Continued

Lab & Sanp%e 2 3
Map field type’ & Analyses Analyses
Tarale o sample length {oz/fLon) {units as shown) Comments
number (fry
Au Pt Pd Ag tu Fe v Ti
o % pem %
S JB2-235 float
25026 grab 0.005 L0. 0009 1.G. 0009 0.015 1750 6.60 936 1,08 Hobd pyroxenite with ¢p and ml
45 JB2-233 Flaat
23%2335 gr!‘ab LO_ 0303 LD.0GCY? 10.000% 0.009 1850 4,60 819 1.17 Hnbd pyroxenite with bleb of ¢p
JB2- Ftoat
25025 grab 0.003 LO. GGOY LO.D00% 0.012 BBO 6.60 9% 1.13 Hnbd pyroxenite with mi stain
4 5855234 ss L0.C003 LG. G009 L0.0009 0.0063 245 4.20 729 0.97
S
43 JB2-262 Rep .
25051 grab LD.00G3 LD.002 LO.C02 0.006 1250 10.30 533 0.74 Pyroxenite-diorite contact zone.
Iron stained hnbd diorite with
disseminated po, cp
JB2-260 float
25049 grab L0.0003 Le.002 LD.002 0.009 8010 14.00 1192 1.13 Hrbd pyroxenite with po, cp
HE. 58(2);261 Grab LG.0O03 LO.002 L0.002 LD.GO3 20 1.70 979 1.2¢ Kornblendite with pe
5050
Hi %85;559 55 LD.D003 LO. 002 LO.D0?2 LD.D03 115 19.80 1032 1.10
S
4o J82-255 Float
25044 grab L0.0003 LO.G02 L0.002 0.012 955 14.20 1005 1.17 Hnbd pyroxenite with cp alteration
along fracture which contains mt
stain and cp |
5820;.?56 Grab L0.0003 L0.002 LD.002 0.003 730 12.70 1324 1.14 Hnbd pyroxenite with ml stain and
S cp
J82-257 PC L0.0003 L0.0G2 L0.002 0.003 135 23.60 2204 1.37
25044
Lo JB82-258 float
28047 grab LD.0003 LG.002 16.002 LO.DD& S&0 14.00 1305 1.24 Iron stained hnbd pyroxenite
boulder with mag
©3 JB2-T16  Float S
25181 grab L0.0002 L0D.003 LO.003 0.009 456 5.40 995 1.03 Hnbd pyroxenite with disseminated
cp
b2 JB2-273  0.25 ft
25062 chip & ft o i
long L0.0002 L0.0Q0% LO_000% L0.0G3 395 7.10 420 D.588 banded hnbd diorite with and cp
482-274 Grab LO._0002 LO_ 0009 LO. 0009 L0.093 425 9.40 460 0.708 Higher grade portion of above
25063 sampie
JB2-715 Float L )
23;8372 g[ab L0. 0302 1L0.0003 LO.CG03 D.00& 405 1.60 520 1.32 inbd diorite with ep and cp
oy Ja2- Float .. . A
Zggé} 5 grab 10.0002 10.0009 LD.0009 L0.603 850 5.00 253 0.5475 Dicrite with ml stain
J82-71 Float
ol 25177 grab LO. 0002 LD. 0003 LD.0003 0.023 1130 1.95 212 0.57 Diorite with ml stain and cp
582-713 PC L0.0001 LD.0OY LD.DO1  --mees mmesss mmmeee meew - reese-
5178
JB2-714 Grab L0.0002 L0. 0003 LD.DD03 G004 27 2.70 445 0.89 Hnbd gabbro with ep
28179
23] J82-271 1 ft chip
25060 20 ft ) i
long L0. 0003 L0.002 L0.602 0.003 13 4620 2837 2.89 Massive magnetite
Jaz2-857 R
20877 gggb 0. 0002 L. 0093 LO. 0003 G.008 43 7.15 1300 5.65 Massive magnetite
59 JB2-270 float
25059 arab

L9.0603 LD.002 LO.Q02 L0003 8 21.30 1598 1.53 Iron: stained hnbd pyroxenite

- TLT -



38

56

55

53

ol

M
%8

JB2-248
25057
JB2-269
25058
JB2-858
20878

J82-726

JB2-263
25052
J82-284
25053

JB2-265
25054

J82- 265
25035

J82-859

20879

J82-727
258192
JB2-860
20880

J82-787
25249

Float
grab
Grab

R
grab

Ss

Float
grab

PC

Ftoat
grab

0.25 ft
chip 4 ft
tong
Float
grab

Re.

grgb

Rep
grab
Grab

Grab
Grab
Grab
Grab
Grab
Grab

Grab

Grab
Grab

Grab
88

Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrate (map nos. on sheet 3)-Continved

L0.0003
LC. 0003

L. 0002
10.0002

LD.0003
L0, 0003

LD.80G3

L0.0003
L0.GOO3

0.0003

L0_0o02
L0.0002

L0.0002
L0.6002
0.00%
L9.0002
L0.Do02
L0.cCo2

0.0m

LD.0002
L9.0002

D.003
L0.0003

L0.c02
Ld.002
LG.003
LG.003

Lo.002
LO. 002

LD.002

LO. 002
LD.0602

L0 003

LD.0G03
L0.0003

L0.0003
LD.0003
L0.0003
LO.0003
L0.0003
L0.0G03

L0.0003

L0.0003
LO. 8003

LO. 0003
L0. 0002

LD.002
LG.002

LO. 003
L0.0G3

L3.002
Lte.002

L. 002

L0.002
L0.002

L0.003

0.000*
L0.0003

LD.Go03
£0.0003
LO. 0003
L9, D003
L0, G003
L0.0003

L0.0003

LO. D03
L0. 0003

L0.8003
L0.00G2

0.012 410 12.40 P4b
0.003 230 10.40 852
0.006 13 G16.00 620
0.003 . 82 5.55 413
0.087 24 33.50 2611
0.012 820 11.80 1332
0.093 18 16.30 1585
0.017 1000 17.50 1855
0.006 63 4.65 1120
0.017 1004 5.40 1630
0.052 3160 4.15 380

Ridge above Canyons 3, 4, 5

0.006 & 6.60 605
00056 8 7.2% 590
0.074 4000 1.35 264
0.066 142 1.65 2456
D.606 185 0.80 57
0.006 T8 1.65 144
0.006 71 1.70 320
Canyon 3
0.006% e 2.45 435
0. 006 61 3.30 410
0.006 @0 3.25 318
L0._0603 2b 460 1184

......

0.51
1.89

1.35

1.26
1.49

2.05
1.26
0.84
0.95
0.24
0.6%

0.81

1.20
1.94

Pyroxenfte with ml stain and cp
Ep along fracture in pyroxenite
With py and ep

Hobd pyroxenite with 10-15% mag
Diorite with ml stain

Hrbd pyroxenite with ml stain
and cp

tron stained mag pyroxenite

Heg pyraienite with ol stain and
disseminated cp

Mafic to ultramafic dike rock,
orange westhering with mag and
carbonate stringers

Hnbd pyroxenite uith cp
Higher grade hnbd pyroxenite with cp

Pyroxenite

Pyroxenite

Diorite with ml stain
Diorite with ep
Anorthosite dike
Medium gray quartzite?

Hnbd diorite with ep,chl
alteration

Hnbd gabbro with mag and po
Basalt

3 ft wide mafic dike

A



Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrute (map nos. on skeet 3j-Continued

-¥21 -

tab & Samp| e 2 3
Map field type & Analyses Analyses
opnlrbr sample tergth (oz/ton) (units as shown) Comments
number (ft)
AU Py rd Ag Cu Fe v Ti
—_— ppm % ppm %
97 5%%;%32 Grab L0.0003 L0.0003 L0.0GO3 0.006 255 1.95 295 1.40 I+on stained gabbro with po
Ge 5831224 s L0._0a0e2 L9.0009 LG.090% L0.003 27 10.69 135% 109
5014
k= -218%; %23 &8s L0. 0002 LD.oCo9 L0. 0609 LD.003 38 7.00 1047 0.95
S
WM .1185;3217 S5 LG.0002 LD. 0009 0.0016*L0.012 65 8.00 400 0.30
S
J81-1219  Float
15212 grab L. 0032 0601 o .00 1L0.20 450 B.01 500 0.60 Hrbd pyroxenite with ml stain
and ¢
43 jg2-222 58 LD.000Z  L0.0009  LO.00G9 0.05% 36 6.00 8%  0.96 P
82 gg%ﬁm 3] L0.0003 1.0.002 LO.002 0.003 52 5.20 757 0.95
q J82-220 Float
J 5o grab 8.002 L0.00D9 D.0024 0.085 495 7.20 1005 1.01 Hnbd pyroxenite with ml stain
and
S0 JB2-218 Float ®
25008 grab 0.013 LO.0009 LO. 0009 0.029 1000 B.00 1128 1.15 do.
J82-21¢9 Float
25009 grab 10,0003 L0.0G2 LB.002 0.603 23 18.40 1985 1.79 Mag pyroxenite
Bq J82-217 S5 L0 0002 10.0069 0.0010 7.003 47 4,10 745 0.82
25007
82 JB2-867 Float
20888 grab 1.0.0004 L0.0GO6 1 G.C006 0.006 18 G 10.00 2730 2.88 thips of mag from 3000 ft elevation
to 1500 ft elevation Canyon 3
a7 iggégm 5S L0. D002 LD. 000 L0, 0009 0.003 41 5.20 arr 1.65
B& %g%(—}%lfo 55 L0.0003 LD.002 LD._002 0.003 34 6.40 855 0.83
482-215 Float
25005 grab LO.0002 L0.0009 Lo, 0009 0.012 826 8.10 1042 1.04 H?lg k pyroxenite with ml stain
end cp
BS J82-843 float
20859 grab g.om L0, 0003 LO.0003 0.M5 2500 8.00 268 1.10 Mag pyroxenite with ml stain
cp
ay J82-213 S5 L6063 L0002 L0.002 0.003 55 4.00 BAg 0.89
- 25003
83 Sgg'ﬁﬂ Grab 10,0002 1.0.000% 0.0018 0.012 700 B.&0 1160 1.18 Mag pyroxenite with ml and cp
81 §§§6§'2 Grab 0.0008  LG.000%  L0.00O9 0.041 2500 7.65 1065 1.36 Srecciated pyroxenite with cp
8z Jaz-821 Float
20834 grab 0.000* D00 L0 .0003 0.006 21 7.60 800 1.6 Red weathering pyroxenite
8o J82-844 Float
20851 qrab LO.9002 LO. 0003 LO. 0003 0.006 31 6 156.00 366 629 Mag rubble
a9 .zlgggg&S Grah LO. 0002 LG.GBO3 L0.0003 0.006 109 3.35 284 1.35 Hrbd gabbro
Tl J32-B46 Grab LG.0002 LO.0003 L9. 0003 0.g17 610 6.55 820 1.86 Hnbd pyroxenite with ml stain 20863and cp
s JAZ-B&9 PL R L T LR L TR P



4
75

Tt
11
18

148
5
47
4o

CL
3

L

™l

wo

VA

132

JB2-B66
20887
J482-850
20857
4B2-B49
20866

JB2-B48
20845
J82-865

20884
Jaz2-226
25016
J82-227
25017

J82-T63
25225

JB2-762
25224

JB2-175
15028
J8z2-176
15829
JB2-177
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J81-174
15027
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481-170
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J82-670
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Grab

Float
grab
Rep
chip
Float
grab
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Appendix E-1. Klulowan rock, stream-sediment, and pan-concentrate fmap nos. on sheet 3)-Continued

L0.0004
LD. 0002

0.001%
LO. 0002
LG. 0092

L0.0002
L0. 0002
L0.0002

L0.0Do2
L0, 0002
L0.0002
L0.0002
L0.00G2
L0.0002

La. 0002

0. 000

0.009*

0.000*

0.000"

L0.0002
Q. 000>
L0.0go2

0.009*
0. 000*

L0.00g2

L. 0806
LG.00O03

D.081*
L0.0003
LG.D003

L0.0009
L0.0009
L0. G003

LG.0G03
L9.0C03
L0.001%

10.0062
L0.00D3
LO.0003

LO.0003

L0.0003

LQ. 0005
£G.0003

0.001
LD.5D003
LO.C003

LD. 0009
L0. 0009
LO.GO03

LC. 0003
10.0003
L0.0a%

LD.0003
L0. G003
L0.0003

L0._9003

L0.001

L0.907

L0.0D1

L0.002

LO. 661
L0.001
Le.0m

LG. 001
L0.Bo1

L0.0003

0.006
0,086

0.00%
0.006
0.004

L0.GO3
0.003
0.006

0.006
0,006

0.2
0.004
0.006
0.006

0.006
LG.200
10.200
L0.200
L0.200

LB.200
LD.200
L0.200

L. 200
L0.200

0.006

17
435

710
840
358

22
i1

129
295
110
78
1%
65

174
Canyon 2
82
64

54

2.75
7.45

7.60
6.70
¢ 16.00

6.40
6.40
2.50

4.20
3.80
7.00
3.05
G.95
1.35

3.95

6 19.00

G 10,00

2.00

G 10.00

G 10.00
G 10.60
G 19,00

3.00
G 16.00

2.35

1385
&75

845
B15
655

938
445

410
285
420
565
273
37

500

750 .

g00

140

2540

1650
740
795

93
801

300

1.61
2.99

1.95
4.80
1.70

1.00
0.99
1.64

1.66
0.9¢
0.50
2.76
0.52
1.65

2.66

0,60
G.80

0_80

0.80
0.79
G._80

MKag hnbd pyroxenite

knbd pyroxenite with ml stain
Hnbd, mag pyroxenite with cp.ml,ep,
snd 1ron stain

Plag hornblendite with sulfides,

iron, and ml stain
Pyroxenite with ml stain and ¢p

Hobd pyroxenite
Basalt with pyrrhotite

Hydrothermally altered basalt
Meta basalt
Heer in plece basait with po
Meta basalt
Meta basalt

Meta basalt

Meta basalt with sulfides

02 boulder with py end po

Composite of mag float from B25ft
elevation to 1575ft elevation in
Canyon 2

Qz boulder with sulfides

Ep diorite



Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrate (map nos. on sheet 3)-Continued
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Lab & Samp‘e 2 3
Map field type & Anatyses Analyses
rasmboe~  Sample tength {oz/ton) {units as showm) Comments
number (fty
Au Pt Pd Ag Cu Fa v Ti
ppm x ppm
morth Side Canyon 2
130 JB2-725 S8 10.0002  L0.00D3 0.001%  —-eeem eemeneemeeeLiee aaeees
251990
2q J82-723 S5 L. 0002 10.0003 0.001*  ------  msees eemmee memmem e
25183
JB2-724 Float
25189 grab 0.002 0.001 0.00% 0.015 900 5.40 726 1.65 Habd pyroxenite wWith cp
.zlgg;gasw §§ Lb.00D02 LO._ 0009 L0, 0009 0.003 330 55.00 741 0.9
JB2-669 Float
25134 greb L0.0002 LO.co03 L0.Q003 0.004 495 1.50 1020 1.82 Hnbd pyroxenite with cp
128 JB2-228 58 L0. 0082 LO. D009 L0. 0009 0.006 370 5.60 849 1.04
25018 :
J8e-722 Float
25187 grab 0.019 L0, G003 LG, 00 0.015 10290 4.70 1025 1.27 Fine grained pyroxenite with
hem and cp
J82-&68 Float
25133 grab LO.0G02 L0.0003 1.9.5003 0.006 430 .80 1300 2.13 Pyroxenite with ml stain
121 Jgz2-721 5% L0.6002 L2._00063 L0.0003  ---ees R L L LI L
25186
South Side Canyon 2
%% Jaz-823 Random
20836 chi L0. 0002 LO. 603 LO.0003 0.012 1170 &.45 565 1.04 Msg hornblendite with ml stain & cp
134 53%;?24 Gra LO. 0002 0.001% LO.0OG3 ------ mmmmmm mmmssmm meemee aeeeen Mag hnbd pyroxenite with ml and cp
3% J82-847 Ss LD.C0D4 LO. 0006 LO.BODS  ------ mmmmes mmmeee mmmee eeeee
20864
) 582-B25  Grab
20838 10,0002 0.001* LB. 0003 0.006 341 7.40 480 1.64 Mag pyroxenite
131 JB2-B26 Random
20839 chip LO. 0002 L.0.0903 LD.0G03 0.023 1230 7.45 &85 2.03 Pyroxenite with mk stain
Canyon 2
131 18%5168 PC . Goo* 0.001* 0.002* 10.200 66 G 10.00 1230 1.6
1
J82- 169 sS L0.0002 LD.0DT [ L1 e L C L S L L EC L L S LI R L L
15022
Jaz-6m Rep
25136 chip 10.0002 L0.D003 LO.00G3 0.015 1250 3.40 625 2.02 Hnbd pyroxenite with ml and cp
126 J82-854 Float
20874 grab 0.o01 0.001* 0.000* 0.020 1340 7.20 710 2.16 Hnbd pyroxenite with mt
J82-855 Float
20875 grab LG.0002 LO. G003 0.00t* 0.015 1540 7.65 &25 1.26 Enbd pyroxenite with ml and cp
V25 JB81-166 #igh-grade
15019 grab 0.9002 0001 0.001* L(.200 11300 10.00 625 0.60 Pyroxenite with cp and ml
JBL-167 L3 L0.0002 0.001* LO.B0Y LO.260 97 & 10.00 815 0.8D
21 15020
\ ga%g?z PC 0.0003 LG.00% LD.GQ1 remmer meeeao mmemen mmemes —eees
5
JB2-254 PL LD.0D93 Lo 002 L0002 0.003 35 43.50 269 1.55
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JB2-246
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JB2-247
25037

$82-248
25038

JB2-249
250394

J82-250
250398
JB2-251
25040

JB2-810
25272

J82-851
20869
J82-310
25099

JB1-160
15013

482-710

Random
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?rab 10t
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Float
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Float
grab

Float
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chip 1756t
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Appendix E-1. Klukwan rock, streqam-sediment, and pan-concentrate (map ros. on sheet 3)-Continued

LD. 0003
LD. D003

L3.0003

L0. 0003

L0. G003

LG.0003

L0.9003

0.0005

LO. 0002

0.010

L0.0003

L0. 0003

0. 000>

L. 0002
L0. 0002

L0.0002
LO. 000

L0, 0002

LD. G002

0.001
LG.0002

LO.0002
LO.c001

LG.002
LC.002

i10.002

L0, D02

LG, 002

L0.002

LD.002

0.0019

0.502*

c.031

L0, 002

LD.D02

10.00%

0.901*
LO.00Y

L3.0903
L0.0003

0.0

LD.00%

L9. 001
L9.0603

LO.0003
0.c01

LO.002
10,002

L0.002
L0.002

L0.001
0.001*

LO.002

LO.002

L0.001

L0.001
L6.001

L0.0003
L0.G003

L0.0003

G.004

L0001
L0.G003

LO.D003
LO. 001

Canyon 2 Lomer Copper Area

0.006
0.012

0.077

0.017

G.017

b.00%

0.009

0.018

0.300

L0.200

0.023

0.023

L0.200

0.07¢

Canyon 2 upper copper area

LD.200
0.006

540
850

585

730

1100

495

950
850

Canyon ¢
130
2800
1130

B70

455

154
385

183

12501

2159
102

22

18.50
13.70

19.70

16.50

16.20

17.30

14.80

25.50

$0.00

7.00

15.60

15.90

2.00

3.5¢

G 10.00
4.15

G 10.G0

1216
1046

1305

1081

1056

1183

622

695
255
1092
995

231

71

333

750
&695

1630

1.97
0.99
1.54
0.60
0.40
0.98

1.0.

0.20

0.54
0. 14

0.7

0.49

Mag hnbd pyroxenite with cp
Mag hnbd pyroxenite with cp

Mag hnbd pyroxenite with op

Mag hnbd pyroxenite with cp near
in place

Mag hnbd pyroxenite with cp near
in place

Mag hnbd pyroxenite with bleb of cp

Mag pyroxenite with cp

Mag hnbd pyroxenite with ¢p

Hobd gabbro with knot of cp
Mag pyroxenite with ml stain & cp

Mag pyroxenite with ml stain & cp

Shear zone pinch and swell with cale,
gz, and cp

Schistose mafic xenolith + 50ft
across

Anorthosite cobble from within
schistose mafic xenolith + 50ft
across. Some cp, hem, and mag
Schistose mafic xenolith from sbove

Or feldspar in pyroxenite with cp

Hnbd pyroxenite with wml
stain po and cp

Mag pyroxenite with hem
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Appeadix E-1. Kilukwan rock, stream-sediment, and pan-concenirate (map nos. on sheer 3)-Continued

8Tl -

Lab & SampHe > 3
Hap field type & Analyses Analyses
fumlper  sanple length {oz/ton) {units as shown} Coments
number (ft)
Au Pt Pd Ag Cu, Fe Vv Ti
ppm % ppm
nT JB1-158 Rep -
150124 chi 0.000* Le. 00 Lo.20 L.0.200 [ 8.00 560 0.04 Iron stained mafic dike
#ga;;g‘? Gra 10.0002 L9.001 LO.0e L0.200 21 10.00 705 0.50 Feult gouge
JB2-759 Float
25221 grab L0.0902 L0.4003 LD._0003 0.C47 1530 .50 2300 3.85 Mag pyroXenite with cp
JB2-T60 Butk
25222 high
grade 0.0017 L0.000%F  ------ 0.7 1820 1%.50 1.13 Bulk sasmple of hnbd pyrcoxenite
189 b with mag ., and ml, float
and in p[ace
1ne JB2-T04 float
25169 grab LO.0002 L0.0003 LO. 0003 0.006 331 5.70 100 1.43 Dunite
ny JB2-709 Float
25174 grab L0.0002 LG.0003 LD.GOG3 0.006 1540 4.75 875 2.63 Pyroxenite with cp
1L JB2-708 Float
251713 grab L0.0002 L0.0003 LO.0003 0.00& 420 5.20 205 1.68 Coarse grained pyroxenite with
nd &
nz J82-705  Chip 0.2ft m and e
25179 long L0. 0002 LG.0003 LD.G0O3 0.006 k)] 0.70 585 0.1a Anorthosite dike
532-?06 Grab Lo.o0o2 LD.00e3 L0.6003 0.006 14 8.50 1260 1.79 May pyroxenite
171
J82-T07 Fioat 3 3 :
25172 grab L0.0002 L0.0003 L0.0D003 0.006 730 4.35 855 1.80 Knbd pyroxenite with cp
m JB2-853 Float . .
20873 grab 0.001 L0.0003 L0.0003 0.006 840 2.8B0 116 2.40 Coarse grained hnbd pyroxenite
with blebs of ¢p
"o J82-B3¢ Float . .
20856 grab LG.0GO2 LO. 0603 L0.0003 0.006 22 G 10.00 310 3.94 Segregation of massive mag in
hnbd pyroxenite
J82-846  Rep chip o
20857 100 sq ft LO.0002 G_001* L0.0003 0.006 289 5.95 &00 1.7 Hnngd pyroxenite with some ml
and cp
104 J82-719 Float . .
25184 grab LD. 0002 10.0003 LB. 0003 0.009 690 4.90 B81% 1.59 Pyroxenite with ml and cp
JB2-720 Chip 1 ft ‘. .
25185 long 10.0004 0.002 0.090%* 0.026 2230 2.05 168 0.08 0z feldspar vein with blebs of
cp
108 188&;55 Grab 9.000* L0.001 C.O01* 10,200 1770 10.00 560 0.30 Hagogyroxmite with po and cp
S at it
J81-156 Grab 0.000* L0._001 L0.001 L. 200 16 G 10.0Q 1916 0.80 Meg pyroxenite at adit
15010
JB1-157  Chip 2.2ft ) . .
15011 long LD. 0002 LG 001 L0.001 10,200 190 5.60 410 0.02 Pegmatite pyroxenite at edit
=] JB2-703 Random
25168 grab LD.0002 LO.0003 L0.G003 0.006 105 1.70 320 .46 Hnbd gabbro
Ot 482-308 High-gsrade X
23%9;09 grag LO.0OG4 0.014 0.01 0143 41000 12.90 766 1.08 Pyroxenite with ep and ¢p
J82- Gra
os 25098 L0.000* LO. 00 0.0003 0.5 950 11.70 1078 2.15 Pyroxenite with ¢
125 JBZ}?52 Girab L0.0002 L0. 0003 L0.0003 0.006 17 3.45 127 §.34 Coarse grained b pyroxenite

with mag
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J82- 701
25166
J82-702
25167
JB82-306
25095
J82-307
25096

Jaz2-303
25092
JB2-304
25093
JB2-305
250694
J82-302
25091

182-322
25111

J82-717
25182 -

J481-1224
15217
J82-300
25089
J82-313
25102

Chip 1.0ft
long

Rep chip
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Float
grab

SS
85
PC
S5
ss

High-
grade bulk
samphe

Float
grab
£C

float
grab

Righ

grade grab
Rep chip
1ft Llong
0.5ft chip
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Appendix E-1. Khudowan rock, siream-sediment, and pan-concentrate (map nes. on sheet 3)-Continued

L0.0002
L0. 0004
£0.0002

0.001*
LD.DGG3

LD, 0062

0.003
0.001*

{0.0002
LO.0062
LG.0001
¢.002
L0.0002

0.0005

LO. 0004
LD.0001

0.0G01

0.0022
G.0002
0.0006

L0.0D03
LO.0006
LO. GO

LD.0G2
L9.002

0.go1*

0.0~
L0.002

o.om*
0.001*
LG. 0GOS
LG. 0003
LQ.001

0.G003

0.001*
L9001

0.0003

0.0815
0.0014
0.002

LD. 0003
LG.0G0S
L0.001

L0, 092
LD.C0Z

¢.coz*

G001
L0.002

G.002*

0.002*
10.001
L0.0003

G.001

0.0003

0.0014
8.0004
0.003

0.006
D.006
0.012
0.017
0.023
a.003

0.017
bD.Ne

L0.20
0.015
0.012

15
1400

1000
1500

490

3200

0.25

G 10.00
13.20

21.50
14.10

12.90

19.50
26.30

5.70

South gide Canyon 1

3660
11900
1000

10.00
13.20
12.60

70
2000
1193

2458
1112

1059

1885
2258

500
e
11y

0.05
4.07
1.32

2.13
1.15

1.67
2.36

0.05
1.094
1.04

Anorthosite dike
Mag pyroxenite
Mag pyroxenite with cp

Kag pyroxenite with cp
Mag pyroxenite with ep

Mag pyroxenite with cp

Mag pyroxenite With ¢p
Mag hinbd pyroxenite with cp

Near in plece float, hnbd
pyroxenite with cp

Gabbro sith pyrite

Gabbro with ml and cp in
mafic band

Pyroxenite Wwith cp, bn, and mag
Pyroxenite with cp, bn, end mag
Pyroxenite with cp, bn, and mag

AR
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Appendix E-1. Klukwan rock, stream-sediment, and pan-concenirate (map nos. on sheer 3)-Continued

Sarnp||e 2 3
Map field type & Analyses Analyses
ruwoer  sample tength {oz/ton) {units as shown) Comments
mber fty
Au PL Pd Ag Cu Fe v Ti
ppm 4 ppm
e JB2-314 Chip 1ft
25103 leng 0.0609 0.0018 0.002 0.032 2200 13.20 745 1.1856 Pocket of cp and bn mineralization
J8z-315 Rep grab
25104 36 =q ft 10,0064 L0, BO0S L9. 6006 0.017 1450 13.60 1159 G.982 Pyroxenite with cp, bn, end mag
J82-728 Julk
25193s sample 0.000¢ 0.0005  ------ 0.022 1300 19.70  -=»-- 1.16 55 lb bulk sample, same as 25089
J82-729 Bul
25194s sample 0.0006 L0.0003  ------ 0.018 1400 1940 ----- 1.13 18 lb higher grede portion of 28193
JB1-1228 .25 ft
15221A chip 12ft
Long £0.0002  LO.000%  LO.D009 LO.200 450 30.00 &00 0.60 Hnbd pyroxenite with cp
J81-1229  Chip B8ft
152218 long C.0003410. 0009 LO. 0009 0.30 900 &.00 600 0.40 Hnbd pyroxenite with cp
172 JB2-676  ,5ft chip
25141 12ft long 0.0003 0.0015 0.601 0.0%2 115 4.90 910 1.82 Pyroxenite with cp
IB2-677  ,5ft chip
25142 4ft long LO. 0002 L0.0003 L0.0003 0.006 68 2.10 2390 0.9 Gabbro/fdiorite
JB2-578 .eaft chip
25143 2.5¢t long 1L0.0002 L0.0003 LO.0003 0.006 345 2.%0 350 1.36 fault zone sheared diorite,
fault gouge with ep
JB2-679 S5ft chip
25144 10ft long 0.6004 0.0015 0.0004 0.012 1120 5.15 aso 1.86 Pyroxenite wWith ¢p
J82-680 1¥t chip
25145 15¢t long 0.9006 0.0016 g.0016 0.0606 785 5.30 1000 2.60 Pyroxenite with cp
J482-581 tft chip . .
25146 11ft Long 0.0003 0.0019 0.0016 0,004 950 5.40 1000 1.87 Pyroxenite with ¢p
JB2-682 ift chip . .
25147 9ft lorg o.0m L0.0003 LD.coQ03% 0.065 555 4.9 760 i.16 Pyroxenite with cp
it J81-12¢5  Chip 5ft . .
15218 long 00010 0.0021 0.0038 10.200 8000 7.00 500 0.96 Pyroxenite with cp, bn, and mag
JB1-1226  Bigh-grade . .
15219 grab D.0016 0.0071 0.9055 L0.200 5600 7.00 400 .30 Pyroxenite with cp, bn, and mag
JB2-311 Righ-grade . .
25100 grab 06.6012 0.0673 0.0067 0.165 L7060 8.50 793 0.70 Pycoxenite with cp and bn
(replicate 15219
J82-312 Chip 5ft )
25161 long 0.0008 0.0006 0.0003 0.955 4000 8.40 912 1.106 Approx. replicate 15218
482- 730 High-grade .
25195 grab 0.0B14 G.Doas 0.0085 0.0%9 8300 3.10 600 0.93 iggﬁée approx. replicate
16 b
J82-761 High-grade .
25225 grab 16 b 0.0004 0.0015 0. G004 0.012 1430 6.10 805 1.51 ?gg?ée approx. replicete
JB1-1227  Ift chip .
15220 70§t long LO.0002 L3.0009 LO. 0009 L. 206 430 B.Go 500 .40 Pyroxenite with sparse cp
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J82-317
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J82-318
28107
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J82-325
25112C
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251144
J82-329
251148

J82-330
257115
J82-33)
251158
J82-332
281146
JB2-333
2817
J82-334
25118A
J82-335
251188
JB2-336
25119
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grab
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Grab
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&6t |
Chip 1.71ft
{ong
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.5ft chip
10t long
.5ft chip
10ft tong
5ft chip
&ft tong

.5ft chip
4ft long

1ft chip

18ft long
1ft chip

16ft long
Grab

11t chip

17ft long
1ft chip

20ft Long
1ft chip

2ft tong

1ft chip

15¢t long
ift chip

;Sft éQng

ep chip
8ft lang
Grab

Grab

Appendix E-1. Klukwan rock, strenm-sediment, and pan-concentrate (map nos. on sheet 3)-Continued

L0. 0002

L9).0002
LG.0902

L0.0002
L0, 0082

LO.0GO2
L0.0002
0.001
L0.0002
L0, 9002

L0.0002
L9.00G2
L0.0DD2
10.0002
L9.0962
10.0002
L0.0002
L0.0o02
L3.0002
LO.0802

L0.0002

0.001*

0.00t*
L0.001

0.001*
0.001*

0.001*
0.00t*
L0.Dg2
0.001*
0.001*

LO.a0%

Lg. 00y

0.001=
0.002*
0.002*
385
L0.0003
L0.0003
L0.0003
LO.0003

LO.0003
L0.0003

L0.0003

0.002*

LO.001
LD.Cco

LO.0OY
0.001*

0.001%
0.001*
LG.002
a.0o1
LO. o0t

6.001*
0.001*
0.002%
0.002*
0.002*

Lg:ggg;

LD.0003

L0.0003

1.0.0003

L0.0003

LD.0003
L0.0093

LG. 0803

0.015

0.7
0.012

L0.003
LD.003

0.00%
0.006
0.012
0.006
0.609

Rorth side Canyon 1

1500

1300
T40

300
630

S70
1200
800
11590

1440
1470

1200

11.90

13.00
12.95

8.40
6.50

11.80
7.50
12.50
9.80
11.10

12.60
13.30
12.90
11.50

8.8G

6.50
13.90

1108

1118
1062

611
963

1214
768
1091
844
1062

1107
179

1.18

1.25
1.13

1.00
1.02

1.27
1.06
1.28
1.01

Hnbd pyroxenite with ml stain,
¢p, end mag

Hrbd pyroxenite with cp,ml stain,

mayg
Hnbd pyroxenite with cp, ml stain,
and mag

Hnbd pyroxenite with ¢p and ep

Iron stained fine grained rock
with cp

Hnbd pyroxenite with mag and cp
Horrblendite with cp and po
Hornblerdite with ¢p and po
Hornblendite with ¢p and po

Hrbd pyroxenite with cp

Knbd pyroxenite with cp
Hnbd pyroxenite with cp
Hnbd pyroxenite with cp
Hnbd pyroxenite with ep
knbd diorite with ep and cp
Err::g dioritevuith'eﬁ
pyroxenite with ep and cp
Hrbd pyroxenite with cp
Hrbd pyroxenite with cp
Pyroxenite with po and cp
Pyroxenite with po end cp
Pyroxenite with cp

Pyroxenite with cp
Hnbd pyroxenite with ¢p

Hnbd pyroxenite with cp
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Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrate (map nos. on sheet 3)-Contipued

Lab & Samp{e
Hap field type & Anaiyses Analyses3
" el sampie length (oz/ton) {units &5 shoun) coments
number (fty
Au Pt Pd Ag Lu Fe v Ti
i X ffal]
ol J82-743 1ft chip
25207 111t lomy L0._0062 LO_0GG3 10.0003 0.012 1130 5.15 00 1.27 Hzgd pyroxenite with ml, cp,
and ep
J82-766 1§t chip
25208 7ft long LO.0C02 LO_00D3 1.0, 0003 0.015 &80 6.80 1140 1.35 Hnbd pyroxenite with ml and cp
JB2-T44 Kigh-grade
25207A Grab LO. 0002 LO.DO03 LO._0003 0.642 6950 3.85 655 0.83 Hnbd pyroxenite with coarse cp
%Bg-;AS Greb L0.0002 L0_0oG3 LG.0GO3 D.044 395D 4.00 660 1.07 Hobd pyroxenite with coarse cp
52078
482-T47 it chip i .
25209 t2ft long L0. 0002 LO.OM L0.001 0.023 1300 6.35 1680 1.80 Hnbd pyroxenite with ml and c¢p
JB2-748 1ft chip ) A
25210 4ft long L0.0002 L0.0003 L0.G003 G.008 1420 6.00 1126 1.5¢ Pyroxentte with mt and cp
JB2-749 1ft chi
25211 10ft loﬁg L0._0002 L0.D3G3 L0.0003 0.015 1390 5.85 13110 1.90 Pyroxenite with ml and cp
L4 J82-750 1ft Chip B i
25212 20ft long LO. 0002 L0.0003 LD.BO03 0.01% 955 5.65 %0 1.39 Pyroxenite with ml and cp
Jaz-751 Rep chip . .
25213 2ft long L0.0002 L0.0003 L0.0003 0.023 1630 5.80 50 2.07 Pyroxenite with mt and cp
J82-752 1ft chip . N
2g§1g53 ?;t lgng LO.G002 L. 0003 LD.0e03 g0z 720 5.65 1020 1.47 Hnbd pyroxenite with cp
J82- t chi
25215 taft loﬁg LD.0002 LO 0003 LG.0003 0.00& 1180 6.65 050 1.73 Hnbd pyroxenite with cp
JB2-754 1ft chi . .
25216 25ft loﬁg L6.0002 LO. G003 LO_0003 0.066 210 6.30 1136 .63 Hobd pyroxenite with cp
3 382-758 Grab LO. 0002 .0.0003 L0.0003 0.020 1670 5.85 1090 1.60 Hnbd pyroxenite with cp
28220
o2 JB2-T56  1ft chip o
25218 20ft long LD. 0002 LD.0GG3 LD.0003 0.066 378 7.50 715 1.53 Hnbd pyroxenite with ¢p
JB2-757 Grab Lo_ooo2 LG. 0093 L0.0003 0.00% 359 5.60 490 1.32 Krbd pyroxenite with cp
25219 .
Hal JB82-755 Grab LD, 0002 LD. 0003 LO.COG3 0.006 52 6.05 1000 1.32 Hnbd pyroxenite
28217
Canyon 1
1A JB1-1236 Float B B
15228 grab L0. 0002 L0.001 L0.0901 L0.20 730 8.00 500 0.39 Pyroxenite with ml end cp
18;5323? sS LC. G002 L0.C01 LD.0D1 0.020 as 6.00 400 0.30
3
10 J82-558  PC L0.000%  LD.O0 LO.BGT  =-=n- mmmms mmsess easeo eeeen
25123
JB2-659 Fleat . .
25124 Grab LC.00a2 L0.0903 L0.0003 0.012 Q00 5.40 820 2.06 Pyroxenite with mt and cp
J82-640 Float N .
25125 Grab LD. 0002 L0.0003 0.001* 0.023 1340 610 885 2.16 Pyroxenite with ml and cp
159 #255;235 g8 D.DOZ2* 0.005* 0.607 D.0D41 84 7.00 500 0.40
»h JB2-667 55 L6.0002 LG. 0003 LO_ 0003 0.065 130 3.80 830 1.68

25132

- TEY -
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Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrate (map nos. on sheet 3)-Continued

0,063
LO.coo2
3%

@.0002
LD.GCO2
LO.6o02

LO.001
LO.0GY

LD. 0003
D.904
LO.oM
LD.0GO3

L0.GGO9

0.0003*L0.0009

G, 0002

LO.p0g2
LD.0002
L0.0002

L0.9002
L0. 0002
LO.0002

L0.0G02
1.0.0002

LG. 0002

0.004

LG.00Q2

L0.0002
t0.0002

L0.0002
LG, 0002

L9.0002

LD.000%

L0.0043
L9.0003
LG. 0003

L0.c0e3
LO.Goo%
L. 0003

LO.D0G3
L0.0003

L9.9003

L0.0003

LG.0GO3

L). 0903
LO.0003

L9.0003
LO._GOO3

10.0003

LD.00S
LO. G
10,0003
LO.00
L9.001
L0.0003
L0, GO0Y
10.0009
L0. 0009
LO.0DO3
10,0803
L0.00C3
L0.0003

L0.Q0O3

LO.0003

LD.D003
LD.DGO3

L0.0003

LO. 0003

L0.0003

LO. 0003
LO.0003

L0, 0003
L0. 0603

L. 0003

10.200
L0.200

0.006
0.08&
0.006

0.005

0.029

G.0G4

960
43
4B50
3400
1760
4800

625

452

23
9

3.10
3.05
§.00
0.50
405

3.30
8.20
6,80

Southern area

38

4620,

200

5.55

4.10

3.20
G 10.60

0.65
2.80

9.35

300
500

410
570
307

53
480
475

480
399

265

2100

1.37
1.54
0.06
1.78
1.0%

1.80
2.93

1.13

0.99

0.08
0.82

2.36

Gabbro with disseminated po
ard cp

Iron stained pyroxenite with
po and ¢p

Pyroxenite with disseminated cp

#nb oxenite with
and ﬁrr i
Knbd pyroxenite with mi

Hnbd diorite with po and ¢p

Hrbd pyroxenite with cp and ep
Hnbd pyroxenite with cp and ep
Hnbd-pyx gabbro with mt
Fetdspathic dike rock with

mt stain

Plagiocltase hnbd pyroxenite
with cp,po, and py

Plagioclase hnbd gabbro with
cp,po, and ml
fine grained sill, andesitic?

Hnbd pyroxenite with mag

$nbhd pyroxenite with mag

Attered hnbd diorite with dis-
seminated cp and po. Alteration
clinozoisite and chlorite
Borrblendite with ep and mag

Mag pyroxenite

Altered ﬁlagioclase With
ep and enl i
Hnbd diorite with ep and cl

Mag pyroxenilte
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Appendix E-1. Klukwan rock, stream-sediment, and pan-concentrate (map nos. on sheet 3)-Continued
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Lab & Samp\e 2 3
Map field type & aAnalyses Analyses
Muwmbas sample fength forfton) {units as shown) Coments
number (ft)
Au Pt Pd Ag Cu Fe v Ti
ppo % ppm
198 482-301 Grab LG, 0003 L9.002 0.0004 0.005 720 7.50 606 (3.803 Egdhnbd dierite with chl
25090 and cp
194 J82-B64 Grab L0._0002 L0.0003 10.0603 0.006 7e 1.44 65 2.43 finbd pyroxenite dike in foliated
20885 hnbd dierite country rock
195 482-853 Grab LG. 0002 L0.0003 L0.0003 0.006 oL 2.25 255 1.09 Hnbd diorite
20884
(a4 JB2-7ve chip .7ft
25234 torg L0.0002 L0.0003 LD. 0003 0.006 45 0.%5 20 0.06 szrothermal vein rock in
shesr zone
I82-773  Chip 1ft )
25235 long LO.0002 L.0.0003 L0.DDO3 D.00& 160 3.45 316 1.12 Prochlorite, ep, and cline-
zoisite altered hnbd diorite
19% J82-776 Chip 1ft
25238 long 0.002 0.0GO* 0.00% D.038 47000 2.85 373 0.37 Hydrothermal vein rock consisting
of plegioclagse replaced by serictite
ep, ml, hem, cp, anrd bn
JBZ-T77 Grab Lb.0G02 10.0003 L9.0003 0.023 3800 2.45 520 1.17 Mafic segregation around 25238
25239 vein. Hornblendite with chl and
ep alteration and cp
Jaz2-778 cthip .5ft
25240 Long 0.0Mm 0.991 L0.0003 G.280 58500 2.75 260 0.18 Hydrothermal vein rock consisting
of ep,tr bn, cp, and hem
J182-779 Grab = se-m-- meemes aeeoao 0.004 4650 2.40 470 0.78 Altered hnbd diorite. Plagioclase
25241 to elinozoisite with ep, tr, and cp
M3 J82-780  High )
28242 grade grab 0.14 LO.00G3 L0.0003 0.320 30060 0.80 37 169 Kigher grade portion of 25238
12 J82-774 Float .
52;3%5 {I.;;ll‘ab LO.QoD2 L0,0003 L0.G003 0.00& 98 3.8 350 1.60 fron stained hydrothermal rock
- oat
25237 Greb LD.0002 L0.0603 LD.D0GO3 0.006 3461 2.70 442 1.55 Hnbd diorite with ml and cp
JB2-781  chip .5ft ] )
25243 leng 0.00% LG. 0003 LG.0003 0.554 65800 3.80 445 1.12 Hydrmell;:',ﬂl vein rock with ml,
cp,
191 JB1-1197  Float P .
10106 grab 0.166 L.0.0003 LD.00G3 1.900 39000 7.00 &00 0.40 Hydrothermal rock with ml and cp
190 J82-782 Grab G.005 L0.0003 L0D.0003 ¢.006 400 1.80 2190 0.66 Calcite and chalcedony from iron
25244 stained rone
JBz2-78% Chip .5ft L
25245 leng 0.120 0.001« LD. 0003 0.219 1600 3.00 285 0.61 Hydrothermal rock, mostly Limonite
i} With cp, po, and ep
J82-784 chip 1ft
25246 tong 0.0%0 LO. 0003 LD.0003 0.125 19600 4 40D 380 0.&9 Hydromerml rock with ml, az,
z, and ¢
189 Jaz-81 Float q P
20846 arab LD.0002 L0.0003 L9, D003 0.006 37 2.40 184 0.19 Altered fine grained iron
stained volcenic rock .
88 53%&3” Geab L0.6062  LD.003 LD.003 0.005 158 2.90 329 1.28 Iron stained altered hnbd diorite
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Appendix B-1. Klwlwan rock, streain-sediment, and pan-concentrate (map nos. on sheet 3)-Continued

L0.0802
LO. 0002
L0.9602

0.030

0.02
L0. 0602
0.605

LD.0g02
0.010

LG, 0002
L0. 9002
L0.0002

0.004
L0.082
0.004

0.081
0.003
LD.00G2

L0.002

L0.0003
LD.CGO3
L0. 9003

0.002

0.003
LD.0003
L0.0003

L0.0003
LG.00%

L0.C003
LD.CGO3
L6.9003

L0, 0003
L0.0003
10.0083

L0.0c03
L0.0003
L0.0003

6.000*

LO_0003
L0.0003
L0. G003

0.005

0.008
LO. 0063
1.0.0063

LD. D003
L0.001

L0. 0093
LO.0003
L0. 0003

L8.0003
LO.0003
LG.O003

L0.0003
L&. 0003
L9.0003
0.001*

0.006
0.006
0.006

0671

0.108
0.0056
0105

0.006
0.200

0.004
0.005
0.006

0.038
0.085
0.032

1.37

0.13
0,006
0.017

156
13
138

31500

12600
293
4230

194
800

1770
470
BT

5200
580
2200

560
10000

1120

2.80
0.25
3.35

0.50

0.465
3.10
1.00

2.70
8.00

3.10
2.45
2.65

3.90
5.15
4.50

1.65
2.60
2.75
G 10.00

209
20
272

22

50
Jo0
190

380
400

450
360
400

570
405
770

19
480
313

1580

0.53
LO.05
1.15

0.06

0.05
1.13
0.57

1.67
0.40

1.29
1.08
0.85

2.42
1.90
2.46

D. 14
1.89
1.03
4.95

Fine grained hnbd diorite

Hydrothermal vein rock

Ep hnbd gabbro with po

kydrothermal vein with bn,cp,
ml

Hydrothermal vein with bn, cp,

and mi

Foliated hnbd dierite

Hydrothecmal ep vein rock
utth ml end az

Ep hnbd diorite

Kydirothermal rock with mi,
cp, end bn

Ep hnbd gabbro
Hebd diorite with ml
Hnbd diorite with ml

Hornbiendite with cp and ml
Iron stained hydrothermal rock

lron stained hydrothermal rock,
clinozoisite ep, and hnbd with

cp and po

Qaz vein with py,cp,po hosted in
pyroxenite
Hernblendite with ml and cp

At hnbd digriteshnbd pyroxenite
contact

Hnbd diorite with mag end ml
stain
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Appendix E-2. Metallurgical rest resulis of sulfide samples from Klukwan lode deposit

Metallurgical test samples were collected from canyons ! and 2 of the Klukwan mafic-ultramafic complex.
These were processed by ALRC. The sample numbers are as follows:

AOFC ALRC

25182 ME 1454-1
28193 ME 1455-2
28194 ME 1456-2
28195 ME 1457-2
28222 ME 1458-2
28272 ME 1459-1

Samples including the composite sample of 25193, 25194, and 28195 were stage crushed to minus 0.25 in.
after visual examination and removal of petrographic specimens. The crushed samples were blended and split into
test samples and analytical samples, which were submitted to ALRC analytical laboratory for base-metal and
sutfide analysis and to the ALRC analytical laboratory for precious-metal analyses. Test samples were rod milled
and bulk floated in either a Denver 1 kg or Agitair 10-kg flotation machine.

Procedures and resuits are summarized in the tables. In each test, a rougher and & scavenger bulk-sulfide
float was done with potassium amyl xanthate collector and a frother. Although both copper and precious metals
contents are Jow, samples responded well to bulk flotation. Copper recoveries ranged from 57 to 76 percent
despite sample grades 0.08 to 0.34. The precious metals reported to concentrates in tests producing sufficient
concentrate for analysis.



Appendix E-2. Merallurgical test results of sulfide samples from Klukwan lode deposit-Continued

Samoie number ME 1454-1 - AFOC number 25132 - focation: Klukwsn
Grirdd: Initial: -0.25 inch fimal: +100 mesh [1r3 Time: 25 minutes
-400 mesh 31X Percent soltids: 50
Metallurgicsl tesults
Protuct |Uetght Analtysts, (9 ... Analysis, oZjE Distribution, (%Yo).
o/ Tu io te i o L Pd au Ag Ty Co fe 4 N1
Rougher concentrate 2.3 3.33 2.93 LO.0GY |L0.0CBT (LG.G0gB| 9.40 | S3.5 82.8
Scavenger
concentrate 1.2 o.72 Q.36 ©.025 |©0.006 | 0.003 012 6.2 L 9
Tailings 96.5 0.06 o.01 .00t |LD.0D01 |LO.000B| LO.D4 | 40.3 12.3
Coposite or total 190.0 O_14 ©.08 100.0 |100.0 [100.0 |100.0 |i00.0
Head analysis 013 19.4 0.68 10,002 [LO.002 [LO.0D04| LD.M
Test Procedure
Reagenis Condition Rougher Conditich | Scavermger
flotation Flotation
Potassium amylxanthate 0.1 lb/st 0.05 Lbsst
Erother .05 lb/st
?H (natural = %.5) 74 7.3 T2
ime {(minutes) 1.5 3 b 1
Savole number ME 1455-56-37-2 - AFOC number 25193-94-95 - Location: Klukuan
Grind: Initial: -0.25 inch Final: -150 mesh 100% Time: stage ground
Percent Solids: 50
Metallurgical results
Product [Waight Analysis, (90 Analysis, §4/% bistribution, (s/o)
. %) Cu Lo Fe 5 Hi Pt vd AU Ag Tu To Fe 3 L1
Rougher concentrate .0 23.8 7.4 0.055 | 0.056 | 0.G37 | 0.089 | 70.0 87.5
Scavenger 0.009 | 0.005 | £0.003 | 012
concentrate 2.6 .81 0.45 0.006 | 0.023 | ©.000 [LO.02 6.2
Tailings Q6.4 ©.084 0. 6313 23.8 6.5
Coposite or total i00.¢ D34 0.20 1600 100.0 100.0 109.0  [100.0
Head analysis L0.0G2 [Lo 002 LD.01
Test procedure
Reagents Condition Rougher Condition | Scavenger
flotation £lotation
Potassium amylxanthate 6.1 lb/st 0.05 Lbfst
frother 0.05 Lb/sst ©.025 Lb/st
?H {rmatural = 0.5 .5 R4 . .2 '
ime (minutes) 1.5 3 2.5 b
X
1]



Appendix B-2. Metallurgical test results of sulfide samples from Kiukwan lode deposit-Contioued
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- Sample number ME 1458-2 - AfOC number 25222 - Leocation: Klukwan
Grind: Initial: -0.25 inch Final: -150 mesh  100% Time: stage groung
Percent Solids: 50
Metallurgical results
Froduct Yeight. Acalysis (°)a) .. Analysis, o%n/e . ., Distributyen, (%)
(a/°\| Cu To Fe i) Pt Pd AU Ag Tu Co Fe 5 M
Rougher concentrate 1.0 6.60 634 0.078 | 0.150 | 0.279 0.91 | 54.6 Bi.g
Scavenger
concentrate 1.7 .47 D.25 £.007 | ©.007 | D.006 0.06 5.6 5.2
Tailings 97.3 0.048 ¢.010 LD.GG04 |LD.0006| D.003 | LO.DZ | 3B8.8 13.0
Coposite or total 100.0 o.12 .08 100.0 1000 100.0 100.0 160.0
Head snalysis 0.082 19.5 007 LO.092 |LD.G602 | ©.061 | LO.01
fest procedure
keagents Condition Rougher Cordition | Scavenger
Flotation Flotation
Potassium amylxanthate 0.1 tb/st 8.95 1bsst
frother .05 lb/st 0.025 {b/sk
H {natural = 10.0) W2 . T 0.7 LA
ime (minutes) 2 2 2 2
Sample number ME 1459-1 - AFOC number 25272 - Locetion: Klukwan
Grind: Inttial: -0.25 inch Final: +100 mesh D_iX Time: 25 minutes
-400 mesh 31% Percent Solids: 50
Metallurgical results
Product Weiaht. Analysis, (%Y aralysis, oxft R Distribotion, (9
16 AN Lu Lo Fe I'E] Pt bd AL Ag 7] Lo te 5 '3
Rougher concentrate 3.4 1.38 0.98 0.007 | 0.0056 | 0.045 0.35 | s2.8 9.5
Scavenger
concentrate 1.6 ©.26 0.08 0.003 | 0.002 |LO.0008| ©.045| 4.5 2.6
Teilings 95.0 ©.04 0.007 10081 [LO.00Y (LO.0008| o.04 | 42.7 17.9
Coposite or totat 108.0 ©.08% 0.04 100.0 |100.0 100.0 [(100.0 100.0
Head analysis .085 25.5 .05 LO.002 |L5.002 | o.001 | LO.0t
Test procedure
Reagents Condition Rougher Condition | Scavenger
Flotstion Fiotation
Potassium amylxanthate 0.1 lbsst 8.05 lb/st
frother .05 Lb/st
pR (netural = ¥.3) 7.4 7.8 ¥.5
Time {mirutes) 1.5 1.5 2 0.5
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Appendix F. Analyses from Twelve-mile gold-copper prospect (map nos. on fig. 33)

Fire assay Alomic absorption X-ray Spectrographic
Sample (ppm unless marked %) (ppm)
size Sample Au  Ag Cu Pb Zn Co Ba W Mo Sn As Ni Bi Sb Lithology, remarks
Map Sample {ft) tpe (ppm).(ppm) (%)
no. no.
1 750594 0.05 R-S D.137 6.6 1.35% H 2 33 6.902 N N Ll 47 3 9 19 gz vein w/ml,ez,bn
2 750590 - R-S o.068 2.5 5550 N 12 97 o054 M N L 13 1 3 H qz Hlbn,cp,ml,hnrnbiende granite
2 750591 C.8 ca ©.068 13.0 1.50% N 4 85 o051 N 1 N 21 1 17 23 gz vein w/ml,bn,cp
2 750592 0.2 R-CR 0.514 48.0 9.50% 15 58 1B o.058 N T N 15 3 %3 127 gr w/bn,ml
2 750593 0.3 R-S 0.377 665 12.01% 5 10 43 0019 K T N 57 7 61 155 gz vein in joint w/bn,ml
2 Faval .3 R-C ©.411 29.0 4.60% M 10 - - - - - - - - - qz-feldspar vein w/bn,ml
2 THIT19 0.6 R-C 0.377 813 1.40% N 24 - - - - - - - - - qz-feldspar vein w/bn,ml
3 750595 0.3 R-S H 1.4 3450 L 26 46 ©0.008 N N N 33 1 3 5 qz vein w/fest ml,cp
3 750596 o.05 R-5 0.657 37.0 9002  4BOO 66 32 o.01 i K N 23 K 59 11 gz vein w/diorite,cp,mt
3 750597 6.07 R-CR 0.308 4.9 1.10% 10 50 313 o026 N 3 H N N 19 13 shear w/ml
[ 750598 0.3 CR 0.343 5.5 1.55% 20 [ 54 ©.043 N "M N 27 1 3 13 gz vein w/bn cp,ml
4 750620 o.75  CH N : 1600 3 61 2 - - - - 40 - - - gz vein w/feldspar,mL,bn
4 780621  o0.15 €K 0.274 - 1.00% 3 66 & - - . - 33 - . - gz vein w/feldspar,ml,bn
[ 750622 0.2 CH 0.240 - >2_00% 5 21 2 - - - - 20 - - - qr vein w/feldspar, ml,bn
& 750623 0.15 CH 0. 137 - 1.70% N 17 2 - - - - 2e - - - qz vein w/feldspar,ml bn
4 7sD624 0.4 CH o260 - 1.15% 4 13 1 - - . - 12 . - - gz vein w/feldspar,mi,bn
[ 750625 1.0 CH N - 1950 N 1 1 - - - - 1" - - -

qz vein w/feldspar,mi, bn
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Appendix G-1. Analyses from Road Cut prospect surface samples (map nos. on sheet 4)
(All valuca in ppm unless marked %)
Hap Sample Sampte Width

o _ne 1ype (it) Au Ag Cu Ph Zn. Lo Ba Bemarks
Ja 1677 sC 5.0 <0.07 <0.1% 420 % 7 21 - metabasalt w/calc veiniet,ml
b 1678 5C 5.0 <07 < 1454 <2 54 19 - meteabasalt
2n D538 C 0.6 <07 0.3 380 65 98 - - sheared metabasalt and fault gouge
2b 0537 CR  10.0 0.07 0.2 570 & 82 - - metabasalt
2¢ 0535 CH o4 6.69 10.0 1.15% w7 73 - - foult zone w/cp,py,ml,gouge and qQr eyes
2d 0535 C 7.0 o.07 <. 40 5 38 - - metabasalt in fault zone
2e 0534 cH ©.1 10,80 5.9 5,900 11 53 - « gz-calc vein w/py,cp, fest fault gouge
3a 1679 cc .05 D0.58 5.4 1.054% 22 59 1™ - sulf-gqz veinlet w/py,cp,ml, fest
3b 1480 SC 8.5 <07 <.} 4 70 27 - metabasalt w/celc veiniets
3c 1681 C 1.9 0.55 4.6 1.15%2 10 &5 19 - metabasalt w/mt, fest,cp
3d 1482 C 1.0 <07 01 335 6 8 30 - metabasalt
4a 1631 CH 0.2 062 1.0 1,120 7 23 54 250 qz-calc brecciated metabasalt wicp,py,ml
S5a 1432 CH 0.4 7.99 20.0 A.61% 32 S0 196 50 gz N/cp,?y,ml
5b 0341 C 2.0 <07 ©.1 5 74 - - mwetasbasalt
S5¢ 0540 c 5.5 <07 <, 53 & 60 - - altered metabasalt
5d 0542 s .5 28.42 22.0 4.67% 22 33 - - brecciated metebasalt w/qz-calc,cp,py
Se 0539 cC 2.5 c. 4 0.2 764 - - shesred metabasalt w/sparse qz and sulf
Ga 1684 [ 0.4 6.93 2.1 1,600 12 ¢ @8 - gqr-metebasalt w/cp,py
&b 1685 SC 5.0 010 0.2 138 10 76 32 - metabasalt
Ta 18313 cc 0.9 .45 .0 1,060 4 39 47 240 sitered metebasalt wicp, py
71634 CH 0.2 4.94 0.0 4.88% 1% 36 M3 15 qu H/cp,pga
7o 1635 CX 1.1 19.89 22,0 2.24% 4 20 120 <5 qt s/metabasalt w/cp,py in bands and blebs
Ba 1634 CC 1.0 .86 ©4 2,000 <2 48 17 210 metabasalt
8b 1837 CH 0.9 .29 25.0 2.76% 18 2 T 50 fest qz w/cp,py
Bc 14638 cc 1.0 O <1 5,400 & 104 40 340 metsbasall
a8 D476 cc 1.0 0.42 0.5 3,375 4 42 63 180 fest shesr o gossan zone w/cp
9% 0479 cC 1.1 2.72 24.0 4.28% 17 52 101 - gr-cslc zone w/cp
10a 1855 cC 0.7 o077 < 320 5 &4 2¢ 330 metabasalt
10b 1656 cc o.7 6,72 11.0 5,400 S 20 113 70 eltered metabasalt,qz w/cp,py
10c 1857 cc 1.3 G346 1.1 2,100 k3 40 23 330 altered metabagalt w/cp, py
10d 1658 €€ ©.15 <07 <1 30 4 30 7 350 metabasalt breccia wiealc,qz
11a 1453 (o o7 .97 2.3 4,400 5 52 34 370 metpbasalt w/one 0.01 ft band of cp,pY
1tb 1654 CH 1.9 2.16 2.3 470 5 40 4D 20 gz-calc, metabasalt w/cp,py
12a 1584 cC 1.0 C.65 2.0 1,330 a 56 43 330 ?est altered metsbasalt
12b 1583 cC 1.6 1694 26.0 B,370 8 24 165 - fest altered metabasalt w/ep,py,ml
13a 1652 cc 1.6 3.2 T9S 3.77% 5 24 137 <5 gz-calc wep, py
14a 1582 cc 1.1 7.71 B85 3,340 5 41 56 150 ?est altered metabasslt w/cp,py,ml
14b 1581 Cc G4 19.65 42.2 1070 14 46 a8 - fest altered metabasalt sficp, py,mt
153 1650 ¢€C 1.5 17.90 24.0 1.26X 3 44 50 10 altered metabasalt.qz H/cp,py%J ft feult gouge
15b 1651 CH 0.3 15.33 56.6 6.44% 15 73 157 20 qgz,cp,py,ml w/fest metabasalt
i6a 0458 CcC 1.0 2.40 26.0 22.70% 10 76 30 - P, PY
16b 0457 cc 1.5 3.57 9.0 3.09% 7 57 66 120 a?tered metabasalt w/qr,cp,py
16c 0456 RC 1.0 086 7.3 1.17% 3 110 71 120 gossan ard fauit gouge
16d 0455 RC 4.0 <07 <2 473 2 56 30 530 wultramafic dike,ep,phlogopite,sparse cp
16e 0454 RC 3.0 < 07 <2 28 4 72 25 390 fine grained mafic-ultramafic rock
16€ 0453 RC 3.0 <.07 «<.2 37 17 &3 8 920 porphyritic metadiorite
17a 0380 %4 1.0 0.26 1.0 1,250 2 74 35 - metobasalt
17b G579 CH 0.7 <07 0.4 605 <2 3T 11 - metsbasalt w/fqz-calc
17¢ 0578 CH 0.5 6.75 30.0 6.88% B 37 &9 - qz-celc w/metebasalt,cp,py
17d 0577 CH o3 72 3.4 4,450 5 67 40 - metabasalt
17e 0576 CH 0.9 2.78 12.0 2.58% S 49 B - gz-cale w/cp,py,metabasalt
17¢ 0575 € 3.0 <07 <1 965 2 70 - ultremafic u/gﬁlagopi:e
17g 0574 CR 3.0 0?7 <1 90 4 57 19 - metabasalt
17h 0573 <C 15.0 <. 07 <1 32 4 40 [ - porphyritic metadicrite
18a D492 cc 1.4 16.90 37,0 3.3 7 38 80 <5 altered metabasalt,qz-caic wicp,py
18b 0493 vl 1.7 1.7V 2.4 4,450 8 ™ 3% 30 altered metabasalt W/ cp,py
19a 1647 cc 1.4 C.34 04 4 . 52 40 90 altered mevabasalt w/cp,py
19 1648 CH 1.1 16.80 49.5 8.36% 10 sg B3 10 gz-calc w/py,cp,0.001 ft fault gouge
19c 1649 CC 1.0 5.01 3.1 2,300 4 78 35 130 altered metabasalt u/cp,py,veinlet of q
194 0487 <C 1.0 <01 <2 220 5 45 25 550 ultramafic dike w/2 in ogopi te

-l -



Appendix G-1. Analyses from Road Cut prospect surface samples (map nos. on sheer 4j-Continued
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metsbasalt
ep,py W/gz,and 0.05 ft fault gouge
gz-calc,altered metabasalt w/cp,py
ultramafic w/phlogopite
metabasalt
gz-cale w/cp,py
altered metabasalt w/cp, py
ultramafic
metebasali
altered metabasalt w/ep,py
qr H/cp,?y,O.T ft of fest fouit gouge
metabasalt
sheared uwitramafic w/cp,py,fest
gz-calc wicp,py
metabasalt w/ep,py
?I w/cp, py
ault gouge
metabasalt
fest altered metabasalt w/cp,py
fest altered metabasalt w/cp,py,mi
aitered metabasalt
shear zone,cp,fest,ml
ultremafic
silicified zone in witramafic
ultramafic
?z-altered metabasalt w/cp,py
est altered metabasalt w/cp,py
metabasalt
fest greenstone w/sulf
brecciated metabasalt w/0.4 ft of fault gouge
fest altered metabasalt
fest altered metabasalt
fest aitered metabasalt
fest metabasalt w/cale
fest altered metebasalt w/fault gouge
metabaselt breccia w/qz-cate,some sul f
metabasalt breccia w/qz-calc,some sulf
altered metabasait w/some fest
fest altered metabasalt
?z-calc zone w/py,fault gouge
est fault gouge, qz,cale,sparse py
fest feult gouge,qz,cale,sparse py
qr-calc,zone w/brecciated altered metabasalt,sparse py
altered metabasalt
altered metabasalt w/py, fest
metabasalt
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Appendix G-2. Analytical results from DDHI and DDH3 (sample nos. on sheet 4)

{ All values in ppm unless marked % )
Sample Depth Depth
1o

S rpL-

. from Interval Au Ag Cu b In fo Remarks
pDDHA
1 2.00 S5.00 3.60 2.64 0.8 3,100 3 86 27 metabesalt w/qz,csle, e
2 5.0 10.00 5.00 .07 o.1 285 2 69 28 metsbasalt w?,z,catc,cg:g,’i
310,00 15.00 5.00 <07 =<1 155 <2 42 19 metabasalt wiep
4 15.00 20.0C¢ S.00 < 0F <1 290 @ 79 30 metabasalt wiep
5 20.00 26.00 46.00 0.4 < 82 <& . 82 35 metsbasalt Hiqz-calc
6 26.00 28,00 2.00 o.07 <. 29 2 73 27 metmbasalt w/gqz-calc
7 28.00 28.30 O0.30 6.10 <1 12 €2 100 38 metabasalt w/qz-calc, fest
8 28.30 29.50 1.20 o.10 <.t 70 <2 69 31 metsbesalt w/qz-calc
9 22.50 32.60 2.50 o.8¢ 0.7 565 <2 47 35 metabasalt-gqz breccia w/cp,py
W 32.00 32.50 0.60 o0.75 1.6 370 2 30 84 fault zone w/qz breccia,cp,py
11 12.60 32.B0 0.2¢ o.24 18.0 1.84% 2 29 21 qz-breccia zone w/cp e
12 32.80 35.00 2.20 <. 07 <1 230 <2 &8 ) metabasalt wigz-cale,ep, py
13 35.00 36.00 1.00 1.61 <1 295 <2 70 46 metsbasalt w/qz,cp,py
14 36.00 38.50 2.50 593 .7 99 <2 10 107 qz-calc breccia w/py, cp
15 38,50 40.00 1.50 o0 o1 107 2 20 1 7 qz-calc breccia w/cp PY
16 40.00 40.80 0.80 o.07  <.1 97 <2 I 12 metabasalt breccia u:'qz
17 40.80 45,50 470 <07 <1 74 <2 40 17 metabasalt w/ep
18 45.50 56.50 5.00 <. 07 <. 61 <2 43 18 metabasalt w/ep
19  50.50 57.50 7.00 <07 0.1 64 <2 32 13 metabasalt w/ep
20 57.50 80.06 2.50 <67 <. i3 @ 2 % chert-ep whem st
ODRH3
45 57.40 58.40 1.GO <0.07 0.2 650 - - - ep-qtZ w/cp,py
46  5B8.40 60.00 1.60 « 07 o2 350 - - - metebaselt w/ep,dissem py,cp
47 6000 &3.00 3.09 < 07 ©.2 B0 - - - metabasalt w/qz stringers
48 90.00 92.50 2.5D <07 0.1 3 - - - metgbasalt wiep,gz
{9 190.60 193.20 2.460 <07 o.2 25 - - - metabasalt breccia w/qz,py
SO 193,20 196.50 3.30 <07 O 77 - - - metabasaelt w/sparse qz,py
51 196.50 198.30 2.60 0.07 <. 13 - - - metabasalt u/qz,gy
5¢ 198.50 200.3¢ 1.B0 0.27 0.3 34 - - - metabasalt w/qz breccia,py
53 200.30 202.30 2.00 c.5 o7 21 - - - metabasalt-breccia w/qz,py
54 202.30 204.70 2.40 .17 0.3 13 - - - metabasalt-breccia w/qg2,py,cp
55 204.70 205.20 D.5D .07 o3 4 - - - metabasalt w/py
56 205.20 208.80 3.80 C.72 0.4 14 - - - metsbasalt-breccin w/qz,py,cp
57 208.80 211.90 3.10 1.85 1.3 31 - - - metabasalt-breccia w/qz,py,cp
58 211.9¢ 215.00 3.10 045 0.6 24 - - - metabazalt-breccia w/py,cp
59 215.00 217.06 2.00 O.4t 0.6 52 - - - metabasalt w/qz.py
60 217.00 219.00 2.00 <07 ©.2 134 - - - metabasalt w/qz,py
61 219.00 224.00 5.00 <07 ©.2 45 - - - metabasalt w/qz.py
62 224.0G0 224,20 2.2 <.07 o.2 16 - - - metadiorite w/some py
63 226.20 22B8.50 2.30 <.07 0.2 320 - - - metabasalt w/ep,py.cp
&4 228.50 230.060 1.50 <07 0.2 249 - - metsbasalt w/ep,py.cp
&5 230.0D0 235.00  5.00 <.0f D.2 280 - - - metebasalt w/ep,pYy,cp
66 235.00 237.00 2.00 <07 0.1 142 - - - metabasslt w/ep,cp.py
&7 237.00 242.00 5.00 <07 o 54 - - - metabasalt w/ep,py,cp
68 273.00 275.00 2.00 034 o©.7 400 - - - metabasalt w/qz,py,cp



Appendix G-3. Analyses from Road Cut I prospect (map nos. on fig. 34)

{ All values in ppm unless marked % )
Hap Sample Sample Width
no. Ao type (fty Au Ag tu ¢b In Co 83 Remarks
R Ak G ©.2 <. 07 <. 56 <2 190 - - fest zone in metabasalt w/sulf
2 0666 5 .5 ©0.07 0.7 2,200 < 32 4 <20 qz-ep lens in metabasalt w/py,cp
3 0667 R o4 <. 07 o1 300 <2 1,750 30 <20 ep rich metebasalt w/cp,sl
3 BAGB ] KA <.07 0.1 27l <2 3,000 26 <20 ep metabasalt rubble w/qr stringers w/cp,sl,py
Y 1776 o 0.2 0.19 oO.% 200 3 385 70 - fest ep rone in metabasalt u![fy,sl,cp
4 1777 cC ©.15 <07 <. 50 27 740 18 - shear zone in metabasalt w/calc,sl,fest
5 1783 3 NA <07 0.1 237 12 155 23 360 el 100 ft
o 1775 s 0.3 <07 03 70 <2 8,000 23 - qz-ep veinlets in metabasalt w/cp,sl,py
7 G865 CR 2 <07 ©.2 510 <2 1 15 <20 metabasalt w/gqZ-ep stringers w/cp
3 1774 C 0.4 <.07 ©.4 1,900 < 1.83% 29 - gz-ep veinlet in metabasalt w/ep,st,py
8 1784 88 HA < 07 0.2 192 B 68 & 210 el ?’g ft
9 D664 cH 6.2 017 2.5 6,950 2 S4 13 <20 qz-ep lens in metabasalt wicp
5 1712 C 1 0.10 ¢.2 275 <2 1.05% - - gr-calc zone in metabasatt w/ep,py,sl,cp
g 772 R o4 <.07 0.8 2,000 <2 2,000 20 - qz-ep veinlets in metabasalt w/sl cp
9 1773 G ©.5 < 07 <.1 94 <2 14 19 - sl veinlet in ep zone in metabasalt
10 0663 CR 3 < 07 0.1 s00 4 54 12 <20 metabasalt w/gz-ep stringers w/cp,py
i 1785 Ss HA <. 07 0.1 243 7 84 56 320 el 95 ft -
2 1771 G Lo 30 <07 0.4 1,750 <2 450 18 - gz-ep weinlets in metabasalt w/cp,sl!
133770 C 5 <.07 0.4 1,900 <2 74 21 - ep zone in metabaselt w/cp,some gz
% 17411 G Q.4 0.27 o.6 2,800 3 32 - - fault rone in metabasalt w/fep,py,ml, fest
15 1788 SS HA <.07 <.1 465 8 97 26 260 ef 50 ft
e 0573 cR 1 <.97 O3 254 4 43 37 - tan st gq2-calc altered metabasaly w/py,cp
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Appendix G-4. Analyses from Chilkat Islands (map nos. on fig. 40)

Fire assay Atomic absorption X-ray Spectrographic
Sample (ppm unless marked %) (ppm)
size  Sample Aw  Ag Ca Pb Zn Co Ba W Mo Sn As Ni Bi St Lithology, remarks
Sample (ft)  type (ppm) (ppm) (%)
no.
1 0428 0.5 s N 0.2 1920 H 8 A ] - - - ~ - - . metabasalt w/ep,qz, ¢p
2 1800 0.3 T N <. 1 79 3 33 5 0.068 - . - - - - - metabasalt contact w/f
metabasalc w/cale
shikosi 1sland Occurrence (map No. 52)
3 1820 NS G D.050 2.4 1.06% ¥ 3000 18 L - - - - - - - metabasalt flow w/cp,ep,py,ml
3 1902 8.0 ] H ] 430 2 2& 34 H - - - - - - - alteredlzone in metabasalt w/
cp, Py M
1103 Q.4 S 0.038 6.7 2.T4X% 3 14 28 N - - - - - - - ep,snica band in meta-
basalt W/cp
1803 0.4 c N 0.1 221 N 98 18 N - - - - - - - rgetabasalt shear zone w/ep,py,
est
e 1804 0.5 G N 5.2 7420 2 95 48 N - - - - - - - metabasalt w/ep,l:p,pr fest
& 1802 6.0 [ N 0.1 | 24 24 b4 5 o.047 - - ~ - - - - fest dike w/py in pl low meto-
basalt
T 1003 0.2 s 0.100 22.5 6.78% 6 406 4t R - - - - - - - silicified zone in
metabasalt w/ep,cp,py
T 1004 Q.25 CtC 0.930 4.1 4_60% 23 181 15 o001 - - - - - - - ep vein in metebasalt w/ep,py,
. mil
i 1806 4.0 CR o070 ©.2 06 W 54 11 ] - - - . - - - metabasalt w/fep,ml,cp,py, fest
1 1807 0.2 CH [} 12.5 6.90% N 396 i3 o.001 - - - - - - - ep vein in metabasalt w/cp,py,
ml
7 1308 0.3 cH N 1.2 1.34% 43 107 23 OO0y - - - . - - - e? vein in metabasalt w/cp,py,
m
= 1809 0.25 CH L 8.6  5.45% 27 P 23 C.op1 - - - - - - - E’f vein in metabasalt w/cp,py,
m
T 1810 o2 CH N 1.1 1.32% 35 65 i3 Q001 - - - - - - - e? vein in metabasalt w/fcp,py,
m
8 100 0.6 cC K L 6 N 21 3 N - - - . - - - ep silicified zone in meta-
baselt w/py,cp,mi,sl
q 0696 o4 tc L] 0.8 2070 3 1680 27 N - - - - - - - smcmfg éppshear zone in
metabasalt w/py,c
| 1012 ez 5 0031 13.7  5.07% & 1.00% 56 0014 - - - - - - - ep,co,py in m?t{abgsmt sheas
1o 0694 1.0 CR ¥ .3 479 6 101 58 W - - - - . - - metabasalt wiep,py
o 0495 0.6 CR Lt 2 2.48% 35 386 49 005 - - - - - - - metebasalt w/ep,qz,cp,
o 0497 1.4 Ct " .2 1.66% S 468 8 N - - - - - - - qz-ep lens in metsbasalt w/
.
0898 ©.3 cC H 1.21% 8 128 42 N - - - - - - - g; s?licified zone in wets-

basalt w/py,cp
7200 9 122 55 L} - - - - - - - ep silici?ged wne in meta-

basalt w/py,cp,bn,slt

0699 0.5 cc ©.100

20 = M s W
_n.r-:.ﬂ Wi Wn

1013 o2 CR ©.142 1700 28 BOOO 42 0011 - - - - - - - z vein W/ep,Lp,py,sl
19 0.3 (R ©.927 O. 680 13 5750 25 ©0.006 - - - - - - D AR A i g e
1801 0.5 © ¢ 2.5 1.1 11950 7 2.14% 7t 0.015 - - - . - -

gqz-cale breccie in mete-
basalt w/cp,py,st,mi
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Appendix H-1. Trace-element and gold fineness of placer gold from the Porcupine area

Moy 0o

\
14 %

Drainage basin Sample Gold | Silver | Copper | mntimony | Other True o
Sheet 5 Fietd nao. lecality {creek) | weight {(mg} (ppt} (ppt} (ppt} {(ppt) (ppt) finenessz Remarks '
s L% SR Porcupine.. . ...... 21.64 794 140 15 50 1 B850 Channet sample 0.1 vds,
Porcupine Creek.
d 9096, .. ... Porcuping......... 6401 902 96 ND ND 8 o0y Chareel sample 0.1 yd?’,
. but below channel.

£ | oost....... Porcupine......... 35.36 817 | w4 ND ND 38 849  |Chanmel sample 0.1 yd°,

modern Porcupine
. channel .

¢ Q043 _ . ... Porcupine......... 34.75 a12 144 ND ND & B4? Channe! sample 0.1 yds,
bench upstresm from
cabin.

h Q002. ... Porcupine........, 6494 822 155 ND ND 29 841 3 pans on bedrock from
bench west side of
creek.

2 9O37....... Poreupine. _....... 67.18 438 107 N ND 55 835 Channel sanple 0.1 qu.

e Me....... Porcupine......... 50.70 838 115 ND 8D 47 879 0.5 pan, dry chamnel,
esst side Porcupipe

. Creek.

3 Nz....... MeKinley.......... 65,82 au 187 ND ND 2 813 Channel sample 0.1 yﬂ!',
on bedrock.

2 vwe..... .. MeKinley.......... 4.97 9 | 170 ND ND 51 820 |Channel sample B.1 yd©,
boulder layer under

3 colluvium.

m 23067, ..... McKinley.......... 33.74 &69 259 22 ND 50 2% from sulfide vug,
*ladder vein'.

n B4BT313. ... [MeKintey.ooo. ... .. 16.15 855 136 @ D Q 859 3 pans, modern flood-

3 ptein, boulder-rich.
84813172, . [McKinley.......... B8.15 780 219 KD KD t 780 from Golden Eagle wvug
vein.

K| 9954....... Cehoon. «venens.n.. 70.10 738 | 20t 37 1 13 786 [charnel sempte 0.1 ydo,
on and in bedrock
cracks.

o0, ...... Glacier........... 36.60 855 136 ND ND ") 853 Channel sample 0.1 yd-'",
5 in gravel on bedrock.

858725..... Christmas......... 2.0 835 129 ND KD 36 856 3 pans from auriferous

. till on bedrock.

o Q061 ... Rugget............ 60.0% 722 236 HD ND 42 54 Channel sample 0,9 yds,
fluviel gravel and
till.

P B58T29. ... Nugget.._ . _........ 28.40 756 2067 WO ND 37 785 3 pans, modern flood-
plain, not on bedrock.

q_ 858T128. ... Cottorsiood........ 18.30 769 193 ND ND 8 79 3 pans, modern flood-
plain, not on bedrock.

_1Ra-u placer gold derived from channel and grab samples collected by US®M and ADGGS. ALl elements presented in perts per

thousand; gold and silver determinations by commercial lsboratories in Vancouver,
LaBoratury in Fairbanks, Alaska. Zinc and lead were looked for but, net detected,

'True Fineness' ag defined by Boyle(l‘m, p. 197y is the ratio of goid to gold plus silver times 1 004 or r "“: *
u 5

B.C., Lakewood, Colorado, and D&GS Mineral

x 1000

3Gold panned from 'hardrock' quartz-sulfide vein near Golden Esgle prospect.



Appendix H-2. Mineral identification of selected pan concentrates and placer samples from the Porcupine area

Magp No-

field no.

Drainage Major (>15%) Minor  {3-15%) Trace {<3%) Remarks/field notes
SeetS |
. 90431.... Porcupinme........... Magnetite (60%) |Sulfide Zircon, magnetite 32 gold colers iron stained
and smoothed on edges.
h 90121..-. Porcupine........... ND Pyrite, magnetite Zircon, garnet, 24 gold colers; some shiny
scheelite and rodtike.
9 90371.2.. Porcupine........... Magnetite (25%) |Pyrite Zircon, garnet 22 gold colers, iron stained
e 858132, . [Porcupine *Palmer® [Magnetite (30%), |Pyrite, sphalerite, Idocrase, cassiterite |37 flat-shaped colors; 1-2
bench Level (Qat,). ilmenite (10%) zircon {?7), pyrrhotite pennyweight nugget; gold in
Fe rug-like features on
bedrock; gold heavily Fe
stained; derived from
. pyTite ?
3 BSBTSSE.. McKinley.. ... ...... Pyrite {&5%), Sphaierite (6-8%) Scheelite (30 grains), |7 colors - bright rounded
magnetite (15%) cassiterite, pyrr- ‘glacial gold'?
hotite
n 84BT3132- McKinley............ Magnetite (65X), |Garnet, pyrite, Cassiterite, bornite |[150 colors; both chunky Fe
e} 858142, amphibole ilmenite steined type; bright reunded
firne 100 mesh; Buresu sample
contsins idocrase.
¥ 90561 ... |cahoon.....oeue.. .. Magnetite (70X) |Garnet, zircon Sulfide (pyrite) 128 colors of gold; biggest
stwoth; some are bright end
shiny and haven't traveled
far. ’
+ BSBTZSZ-- Christmas Creek..... Magnetite (15¥%), 'Pyrite, barite Scheelite, undeter- 6 colors of gold, smooth and
ilmenite (10X} mined sulfides bright, sample very clay
rich.
r 853T442.. Glacier Creek....... Magnetite (25%), |Amphibole/pyroxene Undetermined sulfide |No gold observed; barite
barite (15X) grains up to 0.2 in diam,
8581282.- Cottonwood Creek. ... |Pyrite (30%), Pyroxens Zircon 35 rounded to angular colors;
magnetite (25X) fSureau semple containg
scheeiite, olivine.
[of 5581292.. Nugget Creek.._..... Pyrite (45X}, Ho Scheelite, amphibole |Rounded colors indicate
magnetite (35X} transportation.
W | B5BT55%. . |Herman Creek........ garite (20%),  |Amphibote "D Abundant barite grains; no
magnetite {15%) gold.
b SSBTS?zy. Marble Creek........ Magnetite (15%), ND Zircon, garnet No gold observed, some pyrite
sutfide (pyrite) as cubes up to .4 in diam.

‘1Visual ingpection including uttraviolet rediation by Steve Fechner, USBiy,

X-ray diffraction anatyses of 3.3 specific-gravity fractions augmented by visual inspection and ultraviolet radiation;
1984 anatyses by W.C. Veach; 1985 analyses by T.X. Bundtzen, DGGS.
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Appendix H-3. Resualts of reconnaissance and channel placer sampling in the Porcupine area

Fap no Drainage Sample type | Sample size Grad Co«nents1
( 3 (oz/yd Au)
(sheek 5 Y Y
LI Big Boulder.. | Stuwice.._.... 0.% trace® Alluvial gravel. fair sample location.
Qeicnaes R« | P PN - | TN 0.1 trace Do.
Little
... Boulder, A - T 6.1 trace Do.
Tributary of
... Chilkat River|....do....... 0.1 trace bo.
S ‘--..do ........ N - | 0.1 trace Alluvial fan, Fair sample location.
| Jdarvis
[ | Glacier. L.doL ... 0.1 none Alluvial gravel. Ffair sample location.
| Little Jarvis

F e Glacier, - - TN 0.1 trace a.

B ... ... Glacier...... N « [« T, 0.1 trace Do.

PP Porctpine....|....do....... 0.1 trace Atluviat bar. Fair sample tocation.
G........ Klehini,..... caoodoL...... 0.1 trace Alluvial fan. Fair semple location.
Moo ‘....do ........ odo. ... c.1 trace Altuvium. Fair sample tocation.

| - | Glacier...... ce..do. ... 0.1 trace bo.

13, 0...... Ldoe. ... N - [ P 0.1 trace Do.

e iraans - [ PN |....do ....... 0.1 trace Da.

15, in.s Christmas....| Pans_.,...... 0.05 0.0510 Bedrock. Excellent sample location.

Y6, eauon- PN - Sluice. ..... 0.1 0.0240 Alluvial gravel on bedrock. Excellent sample location.
) Christmas.. .| Sluice...... 0.1 0.01702 Alluviel gravel. Good sampte location.
B........ N -« U |....do ....... 0.1 0.0030 Alluvial gravel on bedrock. Good sample lecation.
19,0 ceuen. Glacier...... - - e.1 none Alluvium. Fair sample location.
20........ P -, P, PN« PO 0.1 none Alluviun and till. Fair sample location.
2. ..., PRY [ PP ceondoa oo 0.1 none Afiluvium. Fair sample {ocation.

Hydeaut ic
22 . ...... Marble,...... corcentrator 0.1 none Do.
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Appendix H-3. Results of reconnaissance and channel placer sampling in the Porcupine area-Continued

23,....... Porcuping....|....d0....... 0.1 6.0011 Alluvial fan materisl. £air sample location.

24, ...... SN+ [+ P s [+ S 0.1 0.0032 Do,

25........ PR - - AR - T % 0.1 0.0017 Alluvial fan material. Poor sample location.

26, ... .. R . I+ PN sluice...... ‘ 0.1 trace Alluvium. Fair sample location.

- PP R » [+ Fppp N+ - N ‘ 0.1 trace Do. |
Hydraulic

28. ... ... AP« - concentrator 0.1 trace Alluviun. Good sample [ocation.

29 i Lo.dol L., Y« [ P 0.1 0.6020 Da.

0........ I - |+ P IR+ PR 0.1 0.919% Do

... Lo-.do. ... PR . |« P 0.1 trace Do.

L - Y. - T PR . [ T 0.1 0.0273 Alluvium on a bench. Excellent sample lecation.
Hydraulic

3 ... Porcupine....| concentrator 0.1 0.0181 Atluvium on a bench. Excellent sample location,

L IR - |+ P PR | M 0.1 9.00&2 bo.

L S . |+ T P+ - PR 0.1 0.0580 Do.

36........ N« P P« P 0.1 G.0421 Bo.

3. |....do ........ R+ SURPUN 0.1 trace Bench atluvium. Excelient sample location.

B ‘....do ........ co-.do. ... 0.1 0.0081% Da.

39........ |....do ........ . |- P 0.1 0.0040C Atluvium. Good sanple tocation.

50.. .. .... ‘....do ........ RN« | N 0.3 0.0052 Do.

Alevann... ‘....do ........ PN - - P 0.1 0.0014 Do.

Y-S I....do ........ ceaedo. L. 0.1 0.0004 Alluvium on bench. Good sample location.

% ‘do ........ ee.do....... G.1 trace | Do.

44...,.-..‘....-do ........ Y - - T 0.1 l trace ‘ Lo.

A5, ....... ‘..-.do ........ PN - |« TN 0.1 ‘ 0.0013 Do.

[ - NP N - [« PR ceee@O.. ... 0.1 ‘ trace Do.

Y PN - - P PP - - PPN G.1 | 0.9092 | Da.
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Appendix H-3. Resulis of reconnaissance and channel placer sampling in the Porcupine area-Continued

1
Map To. Grainage Sample type Sarr;;‘ljg size Gragg Comments
{ ) {ozfyd” Au)

8. ..0.... P « [« P c.-.do._._... 0.1 0.0017 Do.
[ . . |- T R [ T 0.1 0.00%2 Do,

Hydraulic
50, ...... Porcupine....| concentrator 0.1 0.0065 Alluvium on a bench. Good sample location.
=2 PPN « [+ T PN - (- T 0.1 0.00135 Da.
Y- - |- ‘ Sluvce. . ... 0.1 ‘ £.9H008 Stream alluvium, Fair sample location,

Hydraulic
33 ... P « | J concentrator 0.1 0.0035 Altuvium on a bench. Good sample tecation.
LY P PPN « |- P ‘....do ....... 0.1 | 0.0162 Do.
55%. . ienn.. PN « |+ PN RN < . J 0.1 0.0373 Alluvium, Good sampte location.
56 .cnnn.. |....do ........ |....do ....... ‘ 0.1 ‘ 0.0222 ‘ bo.

I

S7. .. ... ‘....do ........ ‘do ....... ‘ 0.1 | 0.0123 Do.
8. ... ... |....do ........ P - [+ 0.1 ‘ 0.0013 Do,
5 i iaaas I 1 T I - - T Q.1 ‘ (. 0095 ‘ tuplicate of sample No. 56.
[ JR PPN« [ T P N - [« 2.1 0.0007 Alluvium. Good sample location.
61........ PN » [+ RN N . | T 0.1 0.0144 Alluvium on bench. Good sample tocation.
62. . . ..., I - - P« < P 0.1 0.G210 Do,
63. .. ..... P « - T PR - [« P 0.1 0.00&9 Do.
B4oounn.. RN - (- TP PON..oavennn HA HA Bench. Gold on bedrock.

Hydrauiic
65. . .. I - (- P concentrator 0.1 0.6161 Bench alluvium. Excellent sssple location.
66. . o..... Y PO . P 8.1 0.0420 Do.

kydraulic
Y S Porcuping....| concentrator 01 none Alluvium and colluvium on bench. Good sample location.
68...i...n PR - T PN - | D 0.1 trace 0.
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Appendix H-3. Results of reconnaissance and channel placer sampling in the Porcupine area-Continued

69 .n... PPN~ |- RN N - PR 0.1 0.00065 Alluvium on bench. Good sample location.
... cecodo. ... . - .a 0.1 0.0014 bo.
Tl ... P < T P - . JU 0.1 0.0139 Alluvium on bench.  Excellent sample location.
720 iiuuo.a I - - FR. | S 0.1 0.0132 Do.
T2 T Y - - (3} Pans.... NA HA bo.
Hydraulic
Tooo. ... N - - P concentrator 8.1 trace Bench alluvium. Good sample locatien.
75 ... do. ..., Ldo. ..., g.1 l trace Do.
I
[ TP IR - |- ce.-do... .. 0.1 |  trace Do.
LI ST PN « (- S ‘ Sluice...... 0.1 ] 0.0027 Alluvial bar. Good sample locetion.
{ Hydraulic
B ... do. ... ..., concentrator 0.2 trace Alluviun on bench. Poor sample location.
i O - w-o| Sluice...... 0.1 trace Alluvium on bench. Fair sample location.
80........ - [« R - - PO 9.1 { 0.0041% Alluvial ber. Fair semple location.
8. ...... N <« T PO <« TR 0.1 | trace Alluvial bar. Poor sample {ocation.
Teibutary of
82, ....... McKinley. PANS.c.uuaa. 0.04 0.8081 Alluvium on bedrock. Excellent sample location.
B3..... ...] McKinley..... ’ Sluice.. ... . 0.1 0.0035 Alluvial bar. Fair sampie location.
Bh.iaia.. McKinley..... 1 Stuice...... ‘ (1] ‘ 0. 00%% Alluviun on bedrock. Good sample location.
i - SRS [ - |+ U ‘do ....... ' 0.1 ‘ trace Cotluvium on bedrock. Poor sample lecation.
Bb...oiuun | R - T do._ ... | 2.1 | D.0539 | Alluvium on bedrock. Excellent sampte location.
<Y 1--..do ........ I« (< T B.1 0.00%4 Alluvial bar. $ood sample location.
88.... ... ‘-..-do ........ I - | P 0.1 G.G609 Alluvium on bench. Good sample location.
] |
89 .. ..... [P TR R = |« T | 0.1 0.0162 Do.
0 McKiniey. ... . P - - PR D.1 G.0074 Alluvial bar. Fair sample location.
-2 P PN - - TN Pan......... NA NA Gold from quartez vein.
92........ P« |+ TR Sluice...... 0.1 ©.0057 Alluvial bar. Sood sample location,

- E51-
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Appendix H-3. Results of reconnaissance and channel placer sampling in the Porcupine area-Continued

Mop ro- Prainage Sample type Smpyég size Gra Comnents
{yd™) {ozfyd Au)
|4 T e dO . R - P 0.1 0.0006 Alluvium and bedrock. Good sample locatien.
b .. ce.do. ... ..., P < | J 0.1 trace Alluvial bar. Fair sample location.
| P O - |- T . | P 0.1 trace Alluvium and colluvium, Poor sample location.
[ T P+ L PN PN« 0.1 trace Do.
T S A - [ P - - P 0.1 0.o007 Do.
98. ... PN« T - - P 0.1 trace Da.
99 e Cshoon. ...... - - P 0.1 0.0450 Atluvium on bedrock. Good ssmple location.
100....... ce..do. ... Y - TP 0.1 0.0G20 Aliuvium and colluvium. Fair sample locetion.
100, .cun.. Cahoon....... PONS. . cuusns 003 trace Alluvium and colluvium, Fair sample location.
102.00vees N - - PP Sluice...... 0.1 trace Alluvium and col luvium.  Good sample location.
103....... S - - T P - - P 0.1 trace Alluvium on bedrock. Good sample tocation.
104 ...... PN <« P .do....... 0.1 G.0006 Do. |
195. ..., Y [« P Y < - P 0.1 none Altuvium and colluvium. Fair sample location.
s ... TN« P~ [+ P 0.1 none Do,
7. ..... P - - P PN « |+ P 0.1 trace Do.
Tributary of
108, ...... Porcupineg., N« - N .13 none Do,
169. ... Porcupine....|....do....... G.1 trace Alluvial bar. Good sample location.
110....... PPN < 1+ PO N <. TP, 0.1 none Alluvium and colluvium., Fair sample location.
M. ... PPN« |- T PPN - - P 9.1 none Do.
12....... ceeodo....... ceelO....... 0.1 none Atluvium and till. fair semple location. ’
L e Lottotwood. .. |- --- do. ... “ 9.1 trace Altuvium. Good sample location.
) L a.-do.. ... |do ....... .1 0.0005 Alluvium in fan. Good sampte location.




Appeadix H-3. Resulis of reconnaissance and channel placer sampling in the Porcupine area-Continued

115, ..., R - |- TR -..do. ... b.1 trace Do.
Né....... Mugget .. ..... do. ..., 0.1 2.0138 Alluvial bar ¢till?). Poor sample location.
Mme....... P« P Paftece.n. ... D.05 trace Colluvium, Poor sampie location.
M8, srvsy.] Nugget..,....| Sluice,..... G.2 trace Alluvial fan. Poor samole location.
ne....... R+« T R « |+ PR 0.1 trace Atluvium. Fair sample location.
120....... I« L« P R« [« P 0.1 trace Atluviuw on le.*drock. Poor sample location.
12%....... SN« | D o.do. L. G.1 trace Do,
122....... - [ PR ‘ Pans........ 6.3 0.0006 Alluvium on bedrock. Fair sampte location.
123....... ‘do ........ ‘ Sluice...... 0.1 6.0087 Do,
126 ...... PPN « | SR -.-| Rock........ RA HA Calcite vein.
125....... I do........ Sluice...... 0.1 0.0064 Atluvium and colluvium., fair sample location.
126. P PR - |« U P - - T 0.1 trace Do,

Little
127....... Salmon. P - - PP 0.1 Lrace Alluvial bar. Fair sampie {ocation.
128....... Ldol....... PR - | P 0.1 trace Bench gravel on gray clay. Good sample location.
129....... N - - P, P« P, 0.1 trace Alluvial bar. Fair sample \ocation.
130....... Salmon....... P - |- O 9.1 trace Do.
31, . ..... Y - S RN - - PO 0.1 none Alluvial bar. Poor semple location.
132, . ..... Summit....... PaNS. . cooo.. 0.025 none Al luvium on bedrock. Poor sample (ocatien.
1

comments include a description of
eritecial

Excel lent: Bedrock

reached, little water in
hole. Good locetion for
gold to accumulate.

Likety high graded sample

in excess of average value
of gravels in immediate

area.
4

the geclogy of the sample site and an evaluation of the site based on the following

Good: Bedrock reached,
may have water in hole,
fair to good area for

gold to secumulate. Likely
representative of value of
gravels in immediate area.

Trace - less than 0.00M oz/yd3 AU recovered.

fair: Bedrock nat
reached or  poor
location for gold te
aceumulate. May under-
estimate value of gravels
in impediate area.

Poor: Bedrock not reached
apd sater in hole. Bad
location for gold to
aceumulate, Likely under-
estimates value of gold.
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Appendix H-4. Results of site-specific bulk-placer samples collected from lower Porcupine Creek

Sample 8-1 | Sample B-2 _Sample B-3 Sample B-4
Sieve size Gravel Gold weight Gravel Gold weight Gravel Gold weight Gravel Gold weight
(mesh) weight (lb) (2 weight (lb) {a) - weight (lb) L9) - weight (Ib) S

o 308 1] 300 1] 350 & 395 1]
2. e 33 8] 490 3] 22 0 42 0

L P Fii| 0 74 g 54 0 79 v}

S P 17.25 ] 10.75 i} 10.5 0 14 0
10, .. 41 i 35.75 D 2B 0 42.8 0

L T 20 G 17.6 0.0%89 12.75 G.0824 19.4 0.0405
20 ... ...... 20 0.0025 17.5 0.0208 1.8 0.02058 18 0.0314
430 ..., 18.75 0. 0060 15.75 0.0475 10.75 0._0654 16 0.0322
+60. ... 16.5 G.004% 13 G.G078 9.75 0.0204 13.4 g.o11v
450 .. ..., 16 0.0028 8.5 0.00%4 8.5 0.9202 11.25 ¢.0163
+60. ciieiie s 6.75 0.0007 4.8 0 £ 0.0051 4 0.0038
L 41 PO 5.25 0.0C04 3.6 ¢.0002 3.2 D0.0D18 3.25 0.0010
80 ... ... 4.8 0.0006 3.5 G 3 0£.0025 2.75 G.0026
100 ... 5 0.0005 §.25 0.0004 3.5 0.0005 3.25 0.6016
+200. .. ... 11.75 0 17.25 0 11.4 0 134 0

oLt { S 10 0 14 0 ?.25 (] 12.4 0
Total &04 .05 0.0184 584.25 0.1850 562.40 0.2219 689.90 0,1411
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