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GOLD—COPPER MINERALIZATION OF THE CHILﬁAT PENINSULA AND ISLANDS
By Jan C. Still

ABSTRACT

As part of a cooperative project during 1986 and 1987, personnel from the
U.S. Bureau of Mines and State of Alaska Division of Geological and
Geophysical Surveys studied the mineral development potential of the Chilkat
Peninsula and Islands, Alaska, as part of the larger Juneau Mining District
study. About 4/5 of the area is within the Alaska State Chilkat and Chilkat
Islands State Parks and not open to mineral entry, This study located four

new (or previously unreported) gold-copper prospects. One of these, the Road
Cut prospect, was examined by trenching, drilling and geophysics. While
sufficient grades and tonnages were not delineated by this work to constitute
an economic deposit, they are sufficient to encourage exploration for such in
the prospect vicinity. Of 112 reconnaissance rock, stream sediment, and pan
concentrate samples collected at scattered locations (not from prospects or
occurrences) in the Chilkat Peninsula and Islands, 79 were anomalous in gold,
silver, copper, or zinc. Newly discovered mineralization and anomalous
reconnaissance sample values indicate that the Chilkat Peninsula and Islands
could be an important target for the exploration of fault-controlled
gold-copper deposits, but present land status prevents mineral exploration in
most of the area,

‘Mining'Engineer, Alaska Field Operations Center, Bureau of Mines, Juneau,
AK.



INTRODUCTION

The mineral development potential of the Chilkat Peninsula and Islands
area in Southeast Alaska has been studied as a cooperative effort with the
State of Alaska Division of Geological and Geophysical Surveys (ADGGS) as part
of the larger Juneau Mining District study. This four-year study, originally
planned to be completed in 1988, will be finalized with a complete report in
1989, Figure 1 shows the location of the Chilkat Peninsula and Islands area
within Alaska and the Juneau Mining District; Figure 2 shows the location
relative to the Juneau gold belt and the Porcupine mining area, The latter
two areas are centers of gold exploration and mining activity.

As part of the Chilkat Peninsula and Islands study, Bureau of Mines

~ (Bureau) and ADGGS crews collected rock, soil, stream sediment, and pan
concentrate samples., The area was geologically mapped, prospects were
examined, and the newly discovered Road Cut prospect was trenched, diamond
drilled and explored geophysically.
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PHYSIOGRAPHY AND CLIMATE

The physiography of the area is moderate with some steep sea cliffs near
the coastline and moderate slopes reaching a maximum elevation of 1,760 ft at
the summit of Mount Riley. The area is below timberline and Tush forests and
dense brush predominate throughout. At most locations small streams drain the
hills and travel in a more or less straight l1ine from the ridge crests to salt
water, The average annual precipitation is 60 in. with the heaviest rain
months being September, October and November, Snow falls during December,
January, February, and March, Almost all snow disappears from the most
sheltered portions of the area by the middle of July.

ACCESS

At its widest point the Chilkat Peninsula is 2 1/4 miles across. No point
within the area is more than 1 1/8 miles from salt water. Chilkoot Inlet is
to the east and Chilkat Inlet is to the west, The port city of Haines
occupies the north end of the peninsula and its road system extends 10 miles
south, mostly along the west side of the Peninsula, to a State campground
located at Lehuna Island., To the south, Haines connects with Seattle,
Washington, and most towns in southeast Alaska via the Alaska State Ferry
System, To the north Haines connects with Anchorage via the Alcan Highway.
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LAND STATUS

About 4/5 of the Chilkat Peninsula and Islands is part of the Chilkat and
Chilkat Islands State Parks and not open to mineral entry. The northern
portion of the peninsula is dominated by the city of Haines while the central
portion of the peninsula is mostly held by private owners. Other holdings in
the area belong to the University of Alaska, the Haines Borough, and Alaska
State Mental Health Land., Figure 3 shows the distribution of land holdings in
the study area. A small portion of the area is highway right-of-way owned or
controlled by the State of Alaska.

PREVIOUS WORK

In 1969, a U.S. Geological Survey (USGS) crew collected bedrock
geochemical samples in the Chilkat Peninsula area and reported this work in
USGS OFR 406 by Winkler and Mackevett (1), Additional work in the area was
accomplished by the USGS during the earTy 1980's. The results of all of these
USGS efforts are reported in USGS OFR 85-717 (2) which lists all the
prospects, occurrences, claim groups and pertinent geochemical bedrock and
stream sediment samples. Listed in the Chilkat Peninsula and Islands area are
‘the Jadeite claims on Talsani Island and what is now known as the Battery
Point gold-copper occurrence, USGS samples from the latter contained 150 ppm
chromium, 300 ppm copper, and "some" cobalt and nickel,

During 1978, USGS personnel conducted a brief recoennaissance study of the
area and published a geologic map in 1980 (3).

A preliminary reconnaissance USGS geology map lists the Chilkat Peninsula
as unmapped.

Prior to this study (1986, 1987) the mineral development potential of the
Chilkat Peninsula had received 1ittle attention from government agencies or
private industry. A large portion of the Chilkat Peninsula and Islands was
converted to State Parks in 1970, 1975, and 1983.

PRESENT STUDY

Geology

Figure 4 shows the geology of the Chilkat Peninsula as mapped by ADGGS
during this project. Preliminary work covering the petrology of some of the
Chilkat Peninsula rocks was completed by ADGGS during 1986 (4).

The Chilkat Peninsula is bounded by the Chilkat and Chilkoot Inlets, which
follow major northwest-trending faults. The Chilkat fault is thought to be
part of the Denali Fault system. The peninsula is thought to be part of the
Alexander Terrare (5).

The peninsula consists of a northwest-trending, steeply-dipping
10,000-ft-thick sequence of Triassic metabasalt (ba) in contact with
metasedimentary (S1-S3) rocks to the west., The basalt flows are massive and
amygdaloidal except near the top of the sequence, where pillows have been
identiffed., It has been suggested that the bulk of the basalts are subaerial
and the top portion is submarine (3). The north and central portions of the
peninsula have been intruded by ultramafic (um) rocks that form an epidote



amphibolite contact aureole in the intruded metabasalt. The ultramafic rocks
consist of magnetite-bearing pyroxenite and hornblendite. Hornblende diorite
intrudes the basalt south of Flat Bay and is emplaced along many faults in the
area. In the vicinity of the metabasalt-metasedimentary contact gabbro (gb)
intrudes both rock types.

Rocks of the Chilkat Peninsula have been subjected to regional
metamorphism ranging from the zeolite to the greenschist facies of
undetermined age (4).

Samgling

Four types of materials were collected for analysis: stream sediment,
soil, pan concentrate, and rock (rock samples consisted of bedrock material
unless otherwise noted). Rock samples were of several types including
channel, chip channel, continuous chip, spaced chip, representative chip,
random chip, grab, and select. Grab samples are randomly collected outcrop or
float materials and select samples are grab samples of specific material.
Random chip samples consist of small rock fragments broken randomly from
outcrop while representative chip samples are used to characterize an
outcrop. Spaced chip samples are composed of a series of rock fragments taken
at a designated interval and continuous chip samples consist of a continuous
series of rock fragments taken from the outcrop. Chip channel samples are
taken over a relatively uniform width and depth across the outcrop, while
channel samples are from a uniform 4 in, wide by 2 in. deep cut across the
outcrop, Diamond drill hole (DDH) samples were collected by splitting NQ core
in half with a core splitter. One half of the core was sent for analysis and
the remainder retained.

A11 samples were prepared and amlyzed for gold, silver, copper, lead,
zinc, and cobalt by a commercial laboratory in Denver, Colorado. The results
are in Appendix A. Some samples were also amalyzed for barium. Some of the
drill hole samples were not analyzed for lead or cobalt., Further analysis of
selected samples or groups of samples was conducted for a variety of
elements. These are noted in the analytical tables and the additional results
are contained in Appendix B,

Stream sediment samples were dried and screened, with the minus-80-mesh
fraction being retained for anmalysis. After panning in the field ‘the pan
concentrate samples were pulverized to a nominal minus-150-mesh. Rock samples
were crushed to minus-10-mesh, then using standard splitting techniques a 250
gram aliquot was pulverized to a nominal minus-150-mesh.

An atomic absorption spectrophotometer technique, using sample aliquots of
0.5 gram, was used for determination of silver, copper, lead, cobalt and
zinc. The sample was put into solution using a hot extraction HNO3-HCI1
technique.

In the case of stream sediment, pan concentrate and rock samples, a 20
gram split, if available, was analyzed for gold using a fire assay-atomic
absorption spectrophotometer technique.



Diamond Drilling

A1l the project diamond drilling was on the Road C*t prospect where 980 ft
of NQ core was drilled in seven holes through contract' by Wink
Internat ional Geo. Tech. Inc. of Juneau, Alaska. All the holes were inclined
at an angle of -450 (approximately). The drilling took 45 days during July
and August. The holes were cored for their entire length and all mineralized
sections and some unmineralized sectfons were analyzed for gold, silver, and
copper. The average core recovery was 94%,

Geoghzgics

Almost all the project geophysics was conducted on the Road Cut prospect
where 13 lines with a cumulative length of 7,600 ft were surveyed, brushed,
and run by one or more of three geophysical techniques: magnetic,
radiometric, and electromagnetic. This work was contracted through Salisbury
and Associates, Inc. who conducted the geophysical work during September 1986
and through On Line Exploration Services, Inc. who conducted the work during
September 1987 (6, 7, 8, 9).

Magnetic surveys were conducted with two Geometrics G-856 proton
precession magnetometers or with two EDA OMNI IV magnetometer/gradiometers.
The electromagnetic surveys, including Vertical Loop EM, Resistivity, and
VLF-EM Surveys, were conducted with Phoenix VLF-2, Crone Geophysics VLF-EM,
Geonics EM-31, and a Max-Min untt. A Geometrics G-410 differential gamma-ray
spectometer with a 21 in, crystal was used for the radiometric survey.

The geophysical surveys conducted in 1986 were correlated with known
prospect geology, plotted, and the most promising identified anomalies were
drilled during the 1987 drilling program. The 1987 geophysical work was
correlated with surface and diamond drill hole geology and combined with the
1986 geophysics. Specific results are discussed in more detail in the Road
Cut prospect section,

In addition to the above work, two magnetic lines, totalling 880 ft, were
run across the eastern part of the Chilkat fault 1,5 miles south from the Road
Cut prospect.

Establishment of Anomalous Levels

The location and definition of geochemical anomalies requires the
comparison of amalyzed values for stream sediment and bedrock samples with
normal or worldwide average abundances of the target elements, as adjusted for
local or regional background levels, Table 1 1ists the abundance of various
elements in the earths crust (10, 11, 12). This study generated insufficient
data to establish anomalous element levels for the rocks of the Chilkat
Peninsula and Islands. The types of bedrock and stream sediment samples
necessary to determine normal background metal values were not systematically
collected. This study's sampling program concentrated on following up
mineralized trends and the samples generally reflect this in values elevated
above the expected normal background,

1Bureau use of contractor or brand name equipment does not imply Bureau
endorsement, .



TABLE 1, -
Element Crust
Au 0.004
Ag .070
In 70.000
Cu 55.000
Pb 12.500
Co 25.000
Ba 425,000 5
W 1.500
Mo 1.500
Sn 2.000
As 1.800
Ni 75.000
Bi 170
Sb .200
Source: references 10, 11, 12,

il

0.100
60.000
25.000
19.000

9.100
80.000

1.000

1.300

7.200
19.000

.660

Shale

0.004
.050
100.000
50.000
20.000
20.000
700.000
2,000
3.000
4.000
15.000
70.000
.180
1.000

Lime-
stone

0.005
1.000
25.000
15.000
8.000
4.000
100.000
500
1.000
4.000
2.500
12.000

Basalt
0.004
.100
100.000
160.000

5.000

50.000
250.000
1.000
1.000
1.000
2.000
150.000
.150
.200

Average abundance of analyzed trace elements in the earths crust, soil,
and selected rock types (values in ppm).

Grano-
diorite

0.004
".070
60.000
30.000
15.000
10.000
500.000
2.000
1.000
2,000
2.000
20.000

.200



However, anomalous threshold 1imits were generated and the results
published for State of Alaska and Bureau work in the nearby studies of the
Porcupine mining area (13) and the Skagway B-3 quadrangle (14). These studies
used the same analytical techniques as this study and considered crustal
abundance, results of large-scale geochemical sampling studies in nearby areas
of the Juneau Mining District, and metal value histograms of samples collected
in the Skagway B-3 and B-4 quadrangles,

Table 2 lists anomalous threshold values for stream sediment samples
reported in Glacier Bay, Tracy Arm-Fords Terror and the Porcupine Mining Area
(13, 15, 16, 17).

Table 3 1ists the anomalous metal values used in the cooperative Bureau
and ADGGS reports covering the Skagway B-3 and B-4 quadrangles (13). These
are the thresholds adopted by this study. The elements and corresponding rock
types used in this study are underlined.

PROSPECTS AND OCCURRENCES

This study identified four3 gold-copper prospects or occurrences in the
Chilkat Peninsula and Islands area. Their locations are shown in figure 5 and
their sample results are given in Appendix A and B, All are hosted in
metabasalt and the Road Cut, Road Cut II and Islands copper prospects are
fault- or shear-controlled and are located adjacent to major faults. The
Battery Point occurrence may represent syngenetic gold-copper mineralization
in basalt,

Road Cut Prospect

History - Bureau Investigation

A recently blasted and excavated road cut, located 3.1 miles south from
Haines on the Mud Bay road, was examined by the author in 1986. This
examinat ion found gold-copper mineralization buried under the road cut rubble
in what is now known as the Road Cut prospect. Figure 6 shows its location,

With the permission of the Alaska Department of Transportation, the Road
Cut mineralized zone was excavated by hand and exposed intemmittently through
the rubble for 180 ft along strike. 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% copper across a 1.2-ft width, Figure 7 shows the prospect and
the exposed mineralized zone, herein called the gold-copper mineralized zone.

To trace the Road Cut mineralization where it extends under cover and to
investigate the vicinity for similar zones, magnetic, radiometric, and
electromagnetic geophysical techniques were employed. In September 1986, ten
1ines were run across the Road Cut structure employing one or more of the
above techniques. These lines totaled 4,170 linear ft and explored the Road
Cut structure for a distance of 1,000 ft along strike and 830 ft across

3The Battery Point occurrence was previously reported as a chromium-copper
occurrence. .



TABLE 2. - Anomaly threshold values for trace metal concentrations in stream
sediment samples taken from Glacier Bay, Tracy Arm-Fords Terror,
and Porcupine mining area (values in ppm).

Element

Au
Ag
In
Cu
Pb
.Co
Ba
W
Mo
Sn
As
Ni
Bi
Sb

Source:

Glacier Bay
0.050

500
200,000
150,000

50.000
70.000

7.000
10.000
200,000
150.000

references 13, 15, 16, 17,

Tracy Arm-

Fords Terror -

0.100
.70
200,000
100.000
50.000

10.000
10.000
300.000
150.000

Porcupine

any
0.50
200.000
100,000
50.000
50.000
1,000.000
5.000
10.000
10.000
200,000
100.000

100.000(any)



TABLE 3. - Anomalous and highly anomalous threshold values for trace metals in rocks ar
stream sediments from the Skagway quadrangle, Alaska (values in ppm).
Elements and values used in this report are underlined.

Meta- Mafic

Argillaceous Sediments Igneous Vein Stream
Element Rocks (Schists) Carbonates Rocks Qpartz Sediments
{ [ Al #A2 | A HA | A HA | A HA | A HA | A HA |
| Au | Any 1.0 | Any 1,0 | Any 1,0 | Any 1.0 | Any 1 0 | Any 0.1 ]
| Ag | 0.6 3.0 |05 3.0]1.0 3.0 | 0.5 3.0/ 0.6 3.0 0.5 T1.0|
| In | 200 500 | 150 500 | 150 500 | Y60 500 | 160 500 | 200__ 700 |
| € | 100 400 | 150 400 | 75 400 | T8O 400 | 150 400 | T00 150 |
| PB | 35 200 | 50 200 | 30 200 | 25 _200| 50 200 | 50 T00 |
| @ | 25 150 | 50 150 | 30 150 | 80 7150 | 80 150 | 50__W/A3|
| Ba | 2500 | 500 | 500 | 1000 11000 | 1000 2000 |
" | 5 | 5 | S | 5 | 5 | 5 NA|
| M | 10 | 10 | 10 | 10 ] 10 | 10 N/A|
| sn | 10 | 10 | 10 | 10 | 10 | 10 500 |
| As | 200 | 200 | 200 | 200 | 200 | 200 N/A |
| NI | 100 | 100 | 100 | 100 | 100 | 100 400 |
| Bi | N/A | N/A | N/A | N/A | N/A | N/A  N/A |
| sb | 100 | 100 | 100 | 100 ] 100 | 100 |
| l I | | | I I
1Anomalous

24ighly Anomalous _ .
3Not Applicable

Source: reference 13.

1



structure., Three anomalous zones, that potentially could have been caused by
sulfide mineralization, were detected by the geophysical surveys. These
anomalies included the Road Cut gold-copper mineralized zone itself, and
locations 70 and 120 ft to the east of the Road Cut mineralized zone. Figure
8 shows these anomalies,

To examine and evaluate the Road Cut gold-copper mineralized zone at
depth, where it is under cover, and to examine the geophysical anomalies, a
drilling and trenching program was initiated during 1987, Seven holes were
drilled with a total footage of 980 ft, that explored the Road Cut mineralized
zone for 600 ft along strike, 200 ft across structure and to a depth of 170 ft
below the surface. Six trenches, up to 6 ft deep and 20 ft long, were dug to
explore the zone where it is covered by rubble and fill in the road cut.
Figure 7 shows the diamond drill hole and trenching locations; figure 9 shows
the trench profiles, while figures 10-14 show the diamond drill hole profiles.

In September of 1987, after the drilling and trenching program was
completed, additional geophysical surveys were conducted over the prospect.
Previous surveys were extended to the east, north and south., An additional
3,430 ft of line was run to extend the previous years grid to 1,700 ft along
strike., Figure 15 shows the 1987 geophysical lines and results. '

Prospect Description

Geologic - Structural Setting

The Road Cut prospect mineralization is hosted in a thick sequence of -
metabasalt that is within 1/4 mile of an ultramafic intrusive., The
mineralization is fault-controlled and is contained within a fault zone that
is up to 40 ft thick, trends N35° to 409 and dips steeply to the
northeast. This fault is herein called the Road Cut fault. The fault zone
consists of silicified, brecciated and sheared metabasalt, and locally sheared
and brecciated diorite that was intruded adjacent to, or within, the fault
zone, Hydrothermal solutions mineralized the shear zone which consists of a
Tow sulfide zone with relatively low copper-gold values and a gold-copper
mineralized zone that contains the best copper-gold values.

The better-grade gold-copper mineralized zone is mostly exposed on the
surface and is intersected by diamond drill hole (DDH) 1 only (see figs. 7, 9,
and 12). The lower-grade remainder of the Road Cut fault zone is under cover
and is intersected by DDH 1-DDH 5 and DDH 7 (see figs. 7 and 10-14), For
resource discussion purposes, the Road Cut fault zone, excluding the
gold-copper mineralized zone, will be called the DDH zone. Both the
gold-copper mineralized zone and the DDH zone are discussed below.

Gold-Copper Mineralized Zone

The gold-copper mineralized zone is exposed for 227 ft along strike in
shallow trenches through the road cut rubble. This is shown in Figure 7,
sample lines 5-36. Its eastern boundary is the hanging wall of the Road Cut
fault. At most locations it contains a 0.2 ft to 3.5 ft thick quartz-calcite
zone with up to 75% combined pyrite and chalcopyrite and from 0.8 to 33.26 ppm
gold. The remainder of the width of the gold-copper mineralized zone consists
of a copper-bearing shear zone composed of silicified metabasalt with from
0.06% to 3% chalcopyrite, up to 5% pyrite, and at most locations from 0.07 to
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0.14 ppm gold. The western boundary of the Road Cut gold-copper mineralized .
zone is formed by a poorly mineralized, poorly silicified portion of the Road
Cut fault zone that consists of brecciated or unbrecciated metabasalt. At
most locations this rock was less resistant than the gold-copper mineralized
zone. When the road cut was blasted it was shattered to a greater depth than
the gold-copper mineralized zone. To expose it would require excavation that
was beyond the means of this program to accomplish, :

To the south, the gold-copper mineralized zone decreases greatly in copper .
and gold content and disappears under cover at sample line 36, At depth, the
gold-copper mineralized zone was only located in DDH 1. The zone is 4 ft wide
and averages 0,67 ppm gold and 980 ppm copper (values reach 1.61 ppm gold and
1.84% copper) to a depth of 25 ft below the outcrop. To the north, past
sample line 4, the gold-copper mineralized zone was not exposed in DDH 4, DDH
5, DDH 6, or the sample line 1 trench. In sample 1ine 2 and 3 trenches,
gold-copper mineralization of the type found in the gold-copper mineralized
zone was exposed (up to 10.8 ppm gold and 1.15% copper) for narrow widths,
However, it was well easterly (up to 20 ft) of the northward projection of the
gold-copper mineralized zone and this mineralization was not detected along
its northward projection in DDH 6. :

Samples were collected at 32 locations along the 227 ft-long surface
exposure of the gold-copper mineralized zone. Figure 7 shows the sample
locations and figure 9 the sample details. Appendix A and B contain the
analytical results. Values ranged up to 33.26 ppm gold and 22.7% copper. The
best portion of the zone is the 91.5.ft strike length that extends from sample
1ine 7 to 21, The high-sulfide part of this best portion, across an average
width of 1.2 ft, averages 15.44 ppm gold, 31.9 ppm silver and 4.78% copper.

At a 3 ft mining width, it averages 6.14 ppm gold, 13.5 ppm silver and 1.99%
copper. The 227 ft length of the zone, exposed between sample line 4 and 36,
averages 3.01 ppm gold, 5.9 ppm silver and 0.8% copper across a 3 ft mining
width,

DDH Zone

The DDH zone is located under road fill and cover at most locations. It
is intersected in DDH 1-DDH 5 and DDH 7 for a strike length of 590 ft and to a
depth of 125 ft. It strikes N40OW, dips from 70° to 750 to the
northeast, and ranges in width from 12 to 40 ft. It consists of silicified,
and in places pyritized, brecciated metabasalt, and in places brecciated
diorite. Its chalcopyrite content is sparse at most locations, but locally
contains above 0.06% chalcopyrite. Areas with above 0.06% chalcopyrite in the
DDH zone are indicated on the figures as the copper-bearing shear zone. At
some locations the higher copper values correlate with higher gold values.

The best gold-copper values found by diamond drilling the Road Cut fault
are found in DDH 1 (fig. 12) where an 18 ft interval across the fault zone (58
ft down the hole) averages 0.49 ppm gold and 348 ppm copper. Values in this
hole range up to 5.93 ppm gold and 1.84% copper. This hole was collared to
intercept the downward projection of the best gold-copper mineralization
exposed by surface trenching at a depth of 25 ft. A 4-ft-thick section of
this hole averages 980 ppm copper and, for discussion purposes, is included in
the ‘gold-copper mineralized zone. The remaining 14-ft-thick portion of the
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fault zone intersected in DDH 1 is included in the DDH zone and averages 0.48
ppm gold and 268 ppm copper. 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 fault zone directly below DDH 1 at a depth
of 125 ft below the surface. Values across the 25-ft-wide zone range up to
1.85 ppm gold and 134 ppm copper and average 0.45 ppm gold and 31 ppm copper,
Gold and copper values in the fault zone between surface sample line 17, DDH
1, and DDH 3 fall off sharply at depth. Copper values drop from 6.,88% on the
surface to 1.84% in DDH 1 to 134 ppm in DDH 3. Gold values drop from 6.75 ppm
to 5.93 ppm to 1.85 ppm. This is a drop in copper values of over 50,000%
while gold values fall off by a factor of 360%.

DDH 2 intersects the Road Cut fault zone 167 ft southerly from DDH 3 at a
depth of 93 ft below the surface where the zone is 40-ft-wide. Here sample
values range from 5 to 162 ppm copper and from less than 0.07 to 0.24 ppm gold
and average 56 ppm copper and 0.09 ppm gold.

DDH 7 is the southernmost hole and is located 325 ft from DDH 1. It
intersects the Road Cut fault zone at a depth of 85 ft where the zone is
30-ft-wide. Gold was not detected in this zone and copper values ranged from
3 to 114 ppm. However, at a distance of 30 ft across structure in a
southwesterly direction, a 10-ft-wide shear zone was penetrated by the drill
hole. This zone contains values up to 0.34 ppm gold and 258 ppm copper and
averages 0.24 ppm gold and 169 ppm copper. This may be a splay from the Road
Cut fault zone or a parallel shear. Other samples in DDH 7, collected from
more massive metabasalt, contain up to 400 ppm copper and 0.21 ppm gold.

DDH 4, located 90 ft northerly from DDH 3, is collared within the Road Cut
fault zone and intersects it for a width of 24 ft, until it penetrates the
footwall of the fault zone., Values range up to 1.51 ppm gold and 300 ppm
copper and average 0.42 ppm gold and 157 ppm copper. The eastern boundary of
the Road Cut fault was not determined at this location. While sample line 2
and 3 trenches, located to the north and south of DDH 4, exposed shear zones
and narrow gold-copper mineralization, the road cut adjacent to DDH 4 was not
mineralized nor significantly sheared. Indications are that the hanging wall
portion of the shear zone splays to the east and mineralization becomes
intermittent. This mineralization is not detected along its projected strike
in DDH 6.

DDH 5 is located 265 ft from DDH 1 and was collared in surficial cover
consisting of boulders and clay that extended down the hole for 25 ft of
difficult drilling. Two mineralized fault zones were intersected: one is 4
ft thick and the other, located 17 ft across structure, is 12 ft thick. The
former contains less than 0,07 ppm gold and 309 ppm copper across its width,
while the latter contains up to 0.41 ppm gold and 214 ppm copper and averages
0.16 ppm gold and 142 ppm copper. Indications are that the Road Cut fault
zone splays into separate zones at this location. However, core recovery was
only 86% in this hole and the mineralized zones could be more extensive,
Also, mineralization might exist between DDH 5 and DDH 6.
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DDH 6 was collared in bedrock 12 ft to the east of DDH 5 to intersect
gold-copper mineralized zones exposed in sample line 2 and 3 trenches, and to
test the 1986 geophysics that indicated the Road Cut fault zone was located 40
ft east of the base line at this location (fig. 14). The metabasalts exposed
in DDH 6 were fairly massive and copper values ranged from 5 to 289 ppm. Gold
was not detected,

In summary, the DDH zone (the Road Cut fault zone excluding the
gold-copper mineralized zone) ranges in thickness from 12 .to 40 ft, and has
been traced along strike for 590 ft and to a depth of 125 ft below the
surface. It is open along strike to the north, south and at depth. Average
DDH zone values range from 0.48 ppm gold and 268 ppm copper to less than 0.07
ppm gold and 31 ppm copper.

DDH 1 and sample line 17 are in the approximate center of the best
mineralization found in the Road Cut fault zone by this study. To the north,
south, and at depth copper values drop of f sharply from several percent to
less than 200 ppm and gold values drop from 5-15 ppm to less than a few tenths

of a ppm.
Geophysics

The 1986 geophysics program defined three anomalous areas whose source was
potentially a sulfide-bearing zone or a shear zone. Figure 8 shows the 1986
geophysical grid relative to the base line and the gold-copper mineralized
zone. The anomalous areas are as follows:

1. The Road Cut anomaly reflects the gold-copper mineralized zone where it is
exposed in surface trenches between 1ines H and E. The most important
aspect of this anomaly is a magnetic low. Hydrothermal solutions that
form such mineralized zones destroy magnetite and this lowers the magnetic
properties of the rock in the vicinity of such mineralized zones. To the
north and south the anomaly curves to the east of the base line.

2. The second anomaly, located 70 ft east of the base line is characterized
by a magnetic low similar in character and intensity to the Road Cut
anomaly.

3. The third anomaly, located 120 ft east of the base line, is characterized
by low resistivity and definable electromagnetic anomalies (VLF and VLEM).

Detatled information on these anomalies is contained in reports by the
geophysical contractors (6, 7, 8, 9).

Diamond drilling tested the above three anomalies in 1987,

DDH 2 tested the second anomaly, while DDH 3 tested the second and third
anomalies., A significant zone of mineralization or shear was not found in the
vicinity of either anomaly. A narrow gulch filled with water-saturated clay
is a likely explanation for the third anomaly. The source of the second ‘
anomaly may be the result of a dipole effect between the Road Cut fault zone
and the dikes to the east.
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DDH 5, DDH 6, and DDH 7 test the Road Cut anomaly where it bends to the
east of the base line, These indicate the Road Cut fault zone straddles the
base 1ine to the south, and bends slightly to the west of the base 1ine to the
north., This deviation between drill hole data and geophysics might be
explained by the lack of dikes in the vicinity of DDH 5 and DDH 6, and the
corresponding absence of a dipole effect.

Figure 15 shows the details of the 1987 geophysics program. The 1987
program extended the 1986 grid to the north, south and east. It revealed that
the Road Cut fault continues beyond the boundaries of the grid, a distance of
1,700 ft or more., To the east, at a distance of 350 and 420 ft from the base
line, two faults (1 and 2, fig. 15) were defined by both electromagnetics
(VLF) and magnetics. These are similar in character to the anomaly over the
Road Cut fault.

Resources

The 227-ft-long by 3-ft-wide gold-copper mineralized zone contains the
highest-grade material exposed on this prospect to date, The best-grade
material is located in the 47 ft between sample lines 13 and 21, where the
sulfide-rich quartz-calcite portion of the zone averages 0.57 oz/ton gold,
1.27 oz/ton silver, and 7.46% copper over a 1,2 ft thickness. A 3 ft mining
width averages 0.23 oz/ton gold, 0.56 oz/ton silver, and 3.09% copper. This
47 ft portion represents only a few hundred tons across a 3 ft mining width,

The gold-copper mineralized zone was intercepted at a depth of 25 ft below
the surface in DDH 1, but was mot intercepted in DDH 3 at a depth of 125 ft
below the surface. The 227 ft length of the gold-copper mineralized zone on
the surface averages 0.09 oz/ton gold, 0.17 oz/ton silver, and 0.8% copper
across a 3 ft mining width, In DDH 1 the gold-copper mineralized zone
averages 0.02 oz/ton gold and 0.1% copper across a 4 ft width, If the surface
grade and width extend downdip for a distance halfway to the DDH 3 intercept
(12,5 ft) and the DDH 3 grade and width extend from halfway to the surface and
to halfway to DDH 3 (50 ft), the indicated resources would be as follows:

700 tons at 0.09 oz/ton gold, 0.17 oz/ton silver, and 0.8% copper at a 3
ft width (this includes the highest-grade 47 ft previously described).

4,729 tons at 0.02 oz/ton gold and 0.1% copper at a 4 ft width,

The DDH zone (Road Cut fault zone excluding the gold-copper mineralized
zone) has been traced for 1,700 ft along strike by drilling and geophysics.
At depth, drilling established that the zone continues to a depth of 125 ft,
It is inferred that it extends past this to a depth of at least half its
strike length or 850 ft. The DDH zone averages about 25 ft in width. This
zone contains an inferred 3 million tons of resources. Based on diamond
drilling along a strike length of 590 ft and to a depth of 125 ft, the average
grade would be estimated at 0.008 oz/ton gold (however, the unexplored
portions of this zone may or may not exceed this estimate). This tonnage is
in addition to the resources of the gold-copper mineralized zone.

To constitute economic mineralization for vein gold deposits such as those
previously discussed, it is estimated that the grades and tonnages would at
least have to be in the approximate range of 100,000 - 3 million tons at 0.6
oz/ton - 0,2 oz/ton gold (18). This estimate assumes mining is by underground
methods,
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.Land Status

The Mud Bay Highway right-of-way contains all of the Road Cut mineralized
zone, as it is now defined by trenching and diamond drilling, The mineral
rights to this land are controlled by the State of Alaska. The mineral rights
to land adjacent to the highway in the vicinity of the Road cut are owned by
the Federal Government and the State of Alaska. According to Alaska State
Division of Lands and Bureau of Land Management officials the lands are closed
(March 23, 1988) to mineral entry. -The surface rights to this land are under
Haines Borough, private, and State of Alaska control. A state mineral claim
(Riley 1) was staked over the Road Cut prospect in 1986. Its validity is in
question according to State officials.

Conclusions

Although sufficient grade of material within the Road Cut fault zone was
not found to constitute 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 that has not been explored by drilling but
has been explored by geophysics. Also, the data generated encourage tracing
and physical testing of the Road Cut fault zone beyond its present known 1,700
ft length,

Geophysics indicates targets for physical testing, additional geophysics,
and soil sampling to the east of the Road Cut fault zone (fig. 15, fault 1 and
2). .

If mineral deposits are discovered in the Road Cut prospect area, land
status and ownership problems would have to be resolved before they could be
developed.

Road Cut II Prospect

The Road Cut II prospect mineralization is located one mile southerly from
the Road Cut prospect between the 4 and 5 mile signs along the Mud Bay Road
(fig. 6). At most locations a cliff consisting of metabasalt, or at some
locations diorite, forms the east edge of the roadway. This is a fault
escarpment from a split along the eastern edge of the Chilkat fault whose
topographic 1ineament is expressed by the Chilkat Inlet and Chilkat River.

The mineralization consists of epidote-altered metabasalt and epidote bands up
to 2 ft thick that contain pyrite, chalcopyrite, and locally sphalerite.
samples were collected on the east side of the road through shallow
excavations in the roadway rubble and at a few bedrock exposures. These
contained up to 0.21 ppm gold, 2.5 ppm silver, 0.69% copper, and 1.83% zinc,
These were mostly collected from better-grade material, Samples were limited
to the eastern fault 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,

Two 440-ft-long magnetic lines were run over the beach and road and then
up the escarpment forming the eastern edge of the Chilkat fault split near the
5 mile sign (5 miles from Haines along the Mud Bay Road). Here a prominent
magnetic low indicates a fault zone striking N370W located about 35 ft east
of the roadway; details are contained in the contractors report (9).
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An old adit, located several hundred ft southeast of the 4 mile road sign,
penetrates the metabasalt about 30 ft. Examination revealed that it was not
driven on mineralized rock, but a band of metabasalt adjacent to it contains
chalcopyrite.

Spotty gold-copper-zinc mineralization that extends along the eastern edge
of the road for at least 1 mile, between the 4 and 5 mile signs, encourages
examination of Chilkat fault splits at this location and at others on the
chilkat Peninsula. The Road Cut fault may split off the Chilkat fault in the
Road Cut II prospect vicinity and the two mineralized zones may be continuous,

Battery Point Occurrence

The Battery Point occurrence is located on the east side of the Chilkat
Peninsula, about 1/2 mile south of Battery Point where a 100-ft-high
metabasalt cliff has a few patches of malachite stain (fig. 5). Select
samples of metabasalt from the cliff and float below it, containing
disseminated chalcopyrite, contained up to 0.51 ppm gold and 2,650 ppm
copper. A 100-ft-long random chip of metabasalt with disseminated
chalcopyrite contained 290 ppm copper and less than 0.07 ppm gold. Some of
the copper mineralization may be primary. This occurrence is located near an
ultramafic-basalt contact, as is the Road Cut prospect.

Islands Copper QOccurrence

. The Islands copper occurrence is located on the south end of Kataguni
Island (fig. 5, map nos. 48-52). 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 mineralization. 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%
copper, and 2.14% zinc,

Talsani Island Jadeite Qccurrence

A jadeite occurrence has been reported on Talsani Island (2, 19). The
area was briefly investigated and jadeite was not found. However, some
epidote-rich bands in metabasalt were anomalous in copper (see fig. 4, sample
locat ion 43). :

ANOMALOUS AREAS

To follow up discoveries of gold-copper mineralization in the Chilkat
Peninsula, examinations were made in the vicinity of major Chilkat Peninsula
fault systems, This consisted of sampling mineralized rock and collecting
stream sediment samples. Figures 5 and 6 show the locations of samples and
anomalous samples (fig. 5, map nos. 1-47; fig. 6, map nos. 1-24 and 41-51),
Sixty-six rock, 5 pan concentrate, 40 stream sediment, and 1 sofl sample were
collected. Of these 112 samples, 79 are anomalous in gold, silver, copper, or
zinc., Samples contain up to 0.79 ppm gold, 5.7 ppm silver, 1.23% copper, and
1.02% zinc., There is pervasive gold-copper mineralization in the Chilkat
Peninsula mineralized zones; the largest portion of the anomalous samples
collected border the fault that cuts the middle of the Peninsula at Letnikof
Cove and Flat Bay. Areas with a significant clustering of anomalous or highly
anomalous samples are as follows:
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1. The Road Cut prospect and Mt. Riley gulch area. Here stream sediment
samples, collected in intermittent drainages just east of the Road Cut
gold-copper mineralized zone (fig. 6, map nos. 9 and 10) and a series
of samples collected in the streams and gulches that drain the
northwest side of Mt. Riley (fig. 6, map nos, 12-23) are anomalous or
highly anomalous in gold and copper. These samples contain up to 0.31
ppm gold and 611 ppm copper. This in conjunction with geophysical
anomalies greatly encourages examination of areas to the east of the
Road Cut prospect (marine clays and gravels overlay portions of the
area described and it can not be ruled out that these gravels may be
the source of the gold in some of the stream sediment samples).

2. A series of narrow gulches drain the southwest side of Mt. Riley
between the Road Cut II prospect and south to Letnikof Cove. Stream
sediment samples collected from these gulches are anomalous in copper
or copper and gold (fig. 6, map nos. 29, 32, 35, 39, 43, 45, 47, 48,
and 50). These samples contain up to 465 ppm copper and 0.79 ppm
gold. The drainage area of the streams from which these samples were
collected is very limited and provides an excellent exploration target.

3. Stream sediment samples collected from the area that drains the south
side of Mt. Riley (fig. 5, map nos. 18-21) are anomalous in copper and
gold. They contain up to 0.07 ppm gold and 286 ppm copper.

4, Bedrock float and stream sediment samples collected along the east
side of the Chilkat Peninsula are anomalous in gold, silver, copper,
and zinc (fig. 5, map nes, 3-16, 11-13, 23-31, and 34-39). The
samples contain up to 0.58 ppm gold, 2.5 ppm silver, 8,465 ppm copper,
and 1.02% zinc. Map locations 30 and 31 are particularly noteworthy.
At location 31 a metabasalt boulder containing chalcopyrite and
sphalerite assayed 0.41 ppm gold, 1.2 ppm silver, 8,465 ppm copper,
and 1.02% zinc. At location 30 a stream sediment sample from a
drainage below a narrow gulch contained 0.58 ppm gold, 1.0 ppm silver,
and 154 ppm copper.

CONCLUSIONS

1. Examination of the Road Cut prospect did not reveal an economic deposit.
However, it did reveal sufficient tonnages and grades to encourage additional
examination along its defined structure, parallel structures, and to determine
its extent beyond its present known limits,

2. Samples collected from prospects, bedrock locations, and from streams
indicate that gold-copper mineralization (and locally zinc mineralization) is
pervasive in the shear and fault zones of the Chilkat Peninsula. A number of
these samples indicate areas with important exploration potential for
fault-controlled gold-copper mineralization.

3. Most of the Chilkat Peninsula and Islands area is part of a State Park or
restricted in some other way, and not open to mineral entry, If this land
remains closed to mineral entry there can be no exploration for mineral
deposits nor development of such if any are discovered.
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APPENDIX A
Analytical Results
Analytical Results Table Abbreviations

Sample Type Abbreviations

C - continuous chip PC - pan concentrate
CC - chip channel RC - random chip

CH - channel S - select

CR - representative chip SC - spaced chip

F - float SS - stream sediment
G - grab

Lithologic and Mineralogic Abbreviations

az - azurite hem - hematite py - pyrite
calc - calcite mag - magnetite qz - quartz

cp - chalcopyrite meta - metamorphosed sl - sphalerite
ep - epidote ml - malachite st - stained

fe - iron po - pyrrhotite sulf - sulfide
fest - iron-stained

Addit ional Abbreviations

Not Applicable
Elevation

dissem = disseminated DOH ‘= Diamond Drill Hole NA
w/ = with - = Not Analyzed el

Note: 1986-1987 Sample analyses by a commercial laboratory in Lakewood,
Colorado.

24



S¢

Trtle a=1.- Crilkest Peninsule src Islence srelytical results (see figc. 5)

( A1) velues in cpm unless merkec % )
¥zp Sarrie lgmple hidth 1 2 2 2 2 2 3
*C NS, Tyce (ft) 3o ic o In Pt Ce 8¢ FRemzrks
1 1617 s Cec <(.C7 0.2 788 4s <z es - ultrarafic uw/cg
¢ 179¢ 58 NA <. 07 <.1 1z 21 <2 £ 42C el 1CC f¢t
x [ps72 Ss NE <, C? <.1 19C eC £ 28 - el €C ft
& 17Z¢ Ss N& <.C? <.1 265 < 11 - - el 1CC f+¢
s Tt Ss NA <. C7 <.1 17¢C 45 £ é1 - a2l 5C ft
€ 17246, CF o <, (7 o4 1,75C g <2 - = ¢z vein ir viltrarzfic u/ccoml
7 J58L, Ck 2 <.C? <.1 17¢ 1C 2 15 262 felsic cike ir fest trecciated zcne
7 lEE7, S .S <., L7 <.1 21¢ 22 2 18 439 felsic cike w/fest,py
7 Csse¢E S NS <., (7 <.1 25 1?2 £ g 135 felsic vein uw/py
£ 03¢ < N <, (7 o1 7672 c <z 4 <2C ultreratic u/cissar cp
g E(5¢ sC 3 <.C7? .z 782 29 2 2C 17C wultrezmefic w/ce
£ E097 SC C .C? .1 248 ¢ <? ¢1 242 ultramztic
£ E(9E 3 N2 <.C? .1 7¢6 ¢ <z cé ?7C ultremefic u/ce
£ ECSS S NA <.{? o1 457 L2 <z 2% 2CC cz breccie ul/ccrce
€ (475 Ck 2C <,C? .1 2C7 14 1 <1 - ultrermafic u/cpscy
C  141¢ SC 1C <.C? 3 csC 17 <? 12 - ultremstic u/ccomeg
10 C4zs s N2 .51 <,z 52C ze 2 11 <2C retatzszlt u/cponl
10 C4c2¢ 3 LY o3 <.z «3C 22 2 1 <2C wmetebeszlt w/cernl
10 . 0427 &C 1CC <, 07 <.2 2¢C L <z 1€ <2C metabeszlt w/cconl
10 J3és s 1 <,C7 <,1 [Xs]s k3 <? 14 - metebzszlt u/cicsserm cp
1€ 227C < NA O, .C?7 <.1 c,65C 1C <z 7 - nmetzbezsalt brecciz w/czreprscEomlsez
12 1702 L s <,C «1 1,E5C 2C <2 - - metabzsalt u/ecs,ceoml
11 (456 < NA .1C « 3 ,57C 1 1C 1C 4C metzbzszlt u/ecsccoml
12 €247 S NA - <.2 1ce . 7C 4 ra] <ZC wetebzszlt u/ercrcissem sclf,reg
13 8246 S KE - <.2 23 73 <z 23 <¢C rwetabzsalt u/ep
14 1727 C P4 <,C? .1 211 €2 <? ¢? 130 srecr zcre u/meteczszlt & secimerts u/rl,fest
15 1764 C «15 <«.C? o7 49¢ s? [ 22 1,70C metabzszlt u/fest celcscp
16 T€77 Ss NA <, C7 <. 1 44 g3 ¢ 17 7CC el 4C £t
17 92431 Ck 2 <.C? .1 91 20 4 < <2C mwetsbasalt u/epscy
18 Z49¢C Ss NA& <,[? .1 1C £¢ 172 s7? 17C el 15C f¢
15 CéES Ss A& <.C? 3 28¢ g1 4 1C0 24C el 15C f¢
2C Cezs $s NA .C7 .1 147 $3 11 1z 4EC el 12C ft
21 Ce8? ss A <.7 <.1 11¢ C P4 1¢ §2C el EC f1t
2¢  Césr Ss Na <.C7 <. Se 53 7 14 30C el 2C ftt
22 170¢ G 1 <,C <.1 194 £6 <2 - - meteteszlt uwu/epsce
26 (47F CR ? <,C?7 £ 1,37C éa 4 cé - wmetrbzsslt u/czsersce
28 1Z&E ¢ Na <.Ct .2 134 42 4 15 - metebzszlt u/sult
2% 1¢95 C .5 .21 . € 348 c? c € 4C c2 knet in fzLlt u/sclft
28 156¢C G NA .C2 e c¢s27C 17 & 12 25C wstebesclt w/eprsilfrcpond
26 (Cf4® S¢ NA .C? o2 116 1C2 1% LY - el 1C 1t ’
27 14C1 CrE 1. <. (7 1.2 ¢,11C 46 <? H SC c2 vein u/cgrmlspyrfect
27 186 (44 N2 <. (7 . 2,2CC < 1 5 = ¢z vein u/fcpsmlsicyrfest
27 CS47 SF NA <,C? e 1,95C a 4 5 - ¢2 vein u/fcpsmlspysrfest
cE C[47¢% Ck 1 <.,C1 .2 25¢ 127 1¢ 10 5C metabesclt uwu/pyrfest
25 C4r? [ NE <.C1 3 17¢ 12 < 2 £C metebeselt u/py
2 1758 S¢ NA .52 1 154 12C 4 z< 15C el 1C f¢t ‘
? 1fCC4 IF 1 .1C 2.1 7,63C 5,120 18 c8 IC wetabeselt-¢z breccisz uwu/cprsl sulf
31 1759 CF 1 o4 1.¢ £,443 1.0z% 27 7 10 cupliczte of seamcle ztove
3z 0e7S ce 4 <.C1 . 45 118 14 1¢ 63C tlack-grzy sl:te

Key <o éb+treviation cr tece 2C.
See fcctnctes ¢t enc¢ cf zprercix.
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Tzble 2-1.- Crilkat Penirsuyle

Map Sarcle Semcle

No. LY

I3 1eCE
3T 1435

34 1556
35 1:78
36 1587
37 1717
32 171¢
36 €3¢
4C 1474
41 185¢
42 1€77
43 C42%
b 1507
45 1£C2
4€ 1874
47 1822
48 1022
42 1024
48 1¢(C¢
€ 1:07
45 18Cf
42 1:C5
4% 1E1C
4% 1C21
5C J£5¢
51  l£3%4
51 (¢3S
51 Cés7
€1 Cese
b3 B of 3-1
52 1£C1

Key to zbtrevistion

hicth
Tyce (1)
¢ NA
CF 5
¢ .2
s .2
s ¥
RC 20
sC 5
¢ 3
¢ .5
CF i
cc 1.7
S -5
¢ .2
¢ ol
¢ o€
3 ¢
s .2
4 e 5
CR ¢
4w Wi
4 o .2
: cr Wit
cr .2
ce .6
ce b
Cw 1
4 ¢s .6
ce 1.4
e .2
ce .c
¢ .8

(

erc
All

ALl

C.14
<, C?
<.C?
<.C?
<.C?7
<,C?7
<.C?7
<.c7
<lc
<.c7
<.C7
<. C7
<. C?
<, C?7
<, 07
<.C?
.10
.53
lc?
<‘c7
<.c7
<.,C?7
<.C?
<.C?
<.C?7
<.(C?7
<. C7
<, C?7
<-C7
.10
Z.54

on p&ge <C.

Icslencs arzlyticezl resclts (s¢e fig. 5)

velues

A;2 CLz
.7 1.23%
<.c 142

b 25C

1.4 4&,75C

<.2 37¢C

s 121

o1 57

.5 1,51C

<.z X2

<, 2 LS

o2 2¢

o 1,52C

.1 7C

o1 221

3.2 F.b2C

.1 24
22.5% é.78%
4.1 L,.6C%

.l 9C¢
12.¢ £.650%
1.2 1.342
g.¢ £.45X
1.1 1.32%
<.1 3

«£ Z,C72C

o2 476

1.2 C 68X
4,2 1.462%
2.5 1.21%
1.5 7,2CC

1.1 1,65C

Zn2

é8
1Cs
223
79
14
12¢
¢
1C
(3
11¢C
42
2
e
5&
55
44
4C¢
1€1
(3
166
1C7
75
és
1
1,640
1C1
8¢
4ée
128
1¢2
2.14%

ir cem unless mzrkec %

A

A
L2 00 B VIR IV IV B VRN S P I PY R

~n

AN S A AN
(L VRV I R RY N VRV

(]

-
~N OO A NN

Co

B&

2,71C
1,649C
4C

3C

€3C

<2
é8C
<2C
<2C
47C
<2C

12
<2C

1C

11

<2C
<2C
<20

4é

<2C-

<2C
<2C
15C

Remarks

sulf knet ir rerrfels uw/nml

rernfels rear metezbzsslt cortact

metabeszlt w/sult

retebezszlt u/epscp

retebzselt w/epscp

metebeselt w/pyspe

netabeszlt u/sult

retzbeszlt w/epsce

fest enkerite in metzbzszlt

gz=celc vein in retsbtezsalt u/nl

red ctert ir metzbzselt

retatzsalt u/epsczsce

retszbiszlt contact w/metebeszlt u/crle
metabzsalt shear zone uw/ec/,pyrfest
retabeszlt w/epsccspysfost

fest cikeé w/py ir pillcw metztaszlt
cilicifiec zcne in metzbzsalt u/eprccspy

er velin ir metzbzszlt u/cprEysrml

retzbeselt w/epsrlscprpysrfost

€¢ vein in retzbeszlt u/cpspysnl

er vein in rmetezbeésclt u/cprpysnl

er vein in retabiszlt u/cprpysml

ep vein in metebzszlt «/cpreyoml

e silicified zore ir metetezezlt u/pysrcprml sl
silicifiec er sheer zore in metatzcalt w/py,cp
retebesalt vw/epsry:

retabszsalt w/eprczscerry

az-efr lers in metzbasalt w/pyr,cp

efr silicified zore in metabzezlt u/pyscp

er silicified zore ir maetabaszlt u/pyscpstn,sl
az-c&lc tercciz in metebazsalt w/cpspyrcl,nl



Le

Teépola &-z.- Rc2a Cut Il znd ctrer 2ref arzlytizzl resules (zee fi¢. 3)

( 411 veluze in pom urlecss merkec % )
Mep Samrle Szmcle wictr 1 2 2 2 2 2 3
No. Nc. Type (ft) Au Ag Cu n £r Co 2z Rerarks -

1 0542 S NA C.26 0.3 &4C 1C? s 1 - metzbzealt w/fest,nml

2 3544 cRr C.?7 + 14 .2 245 <7 4 14 - g¢greer fault coLge % fest metatzcsalt
2 3545 S NA .C <.1 24C 5C 4 17 = ml st wmetabtasalt e % c2z strirgers
T 14EE G 2 «28 1.2 4.5CC ¢ <2 14 - metebacsalt w/er,cgoml test

4& 0581 S NA <.C? «4 1,75C 84 <2 ¢ - metzbasalt w/epscE

5 (C54¢ S NA <. 7 <.1 rE5 2C 4 11 -~ metabzszlt w/ml

6 16£7 ] 1.5 .1C .1 1,150 2 < < = ez krots u/cprml,fest

7 1782 sS & <.C? .1 1s 73 ] 17 437 o] 200 +¢

8 It¢1 PC NA <.C? .1 14 1S ) 47 = el 175 f¢t

5§ 0582 Ss na <, 7 ol s £z 1 &< = el 175 ¢¢

2 (se? SS N <27 <. 5€ 52 ? 15 - 5l 175 f¢

¢ 0554 $s N2 L7 <1 cC 23 15 14 = &l 14C £t

10 £5%5 <s A L7 < 42 12 12 14 - el 150 ¢

10 C5%¢ 53 NA 31 <1 37 £32 2€ 1¢ - el 15C ¢t

11 0845 FC NA <.C7 .1 73 L4 2 12 - el 140 tt

11 0s5¢ sS ANA <.C7 b 129 1Cs 17 b = el 140 +¢

12 145¢ ss NA <,C? .1 134 1C4 11 21 ~ el Sea level

13 £5¢5 PC NA <.C?7 .1 32 27 2 0 - el 2CC f¢t

13 (05¢C £s nB .10 .S 76 74 12 21 - el 2CC ft

13 €541 FC LY T <.C7 .1 121 L2 4 1?7 - el 2C0 ¢

13 C5¢2 Ss LY ) .21 o2 162 (33 17 3 = el 200 ¢t

14 1765 <s NA <.C? .S 29 2z 9 12 24C ¢l 3CO ¢t

15 17654 SsS AA <. 0?7 <,.1 179 71 ? 45 22C el 200 ft

15 1767 ss NA <.C?7 <.1 123 4 1C ¢ 24C el 21CC f1t

16 Cé%2 ssS NA <.,C? o1 242 Ss 11 21, 28C el 2¢6C ft

17 0%5¢7 FC ¥ 17 <1 158 S¢ 5 12 - el 310 ¢t

17 ©£55¢2 ss NA L7 <1 21C §s 1¢ 20 - el 310 f¢t

17 G662 Ss NA <.C7? .1 €11 71 12 47 20T el 3CC ft

18 Céf2 <s A .24 .5 2G7 51 r 4 23 1€6C el 375 ft

19 0s%6 $sS A <. C7 <.1 ¢2e 171 11 28 27C el 4€0 ft

20 D¢€E3 ss NA <.C?7 <.1 2461 $7 G I3 21C e) 440 f¢

21 0567 $S ANA <.C?7 <.t 24C EC <8 1T = 8] S50 ft

21 05¢8 CR 4 <. 0?7 <.1 114 L4 <2 3 = ultramafic

21 0¢4¢f4 CR 1 <,C? .2 179 g7 £3 28 31C metabasalt w/cz stringers

21 C6E5 ss NA <. L7 <.1 223 1C¢ 8 30 23C el 49C ft

22 (C54¢ SS Na L7 <.1 6C 43 1¢ 19 - el &CC ft

¢l CSés SS A .10 .1 245 1 23 27 = el 12CC ft

2l 0545 CR 2 <, 7 <. 14GC L3 & 12 -~ metabasalt w/sparse sulf,pyrce

24 0563 CR ] <.C?7 <.1 16 22 <2 11 - metabasalt

25 1712 G .2 <,C? «<.1 5¢& 160 <? - ~ fest zcne in metabesszlt w/sult

26 C6¢é6 ) .5 .C7 .7 2,200 22 <2 4 <2C aqz-ep lens in metebeszlt u/pyrcp

27 C&e€r cr ol <, 27 .1 0C 1,7%¢C <2 30 <2C er rick metabesalt w/cprel

27 Q¢és S A <, 07 .1 ¢7C¢ 3, (cCC <2 2¢ <2C er metzbaszlt rubtktle u/az striecers u/ccsslspy
28 177¢ o .2 .1C .1 ¢CC 3¢ 2 C = fest ep z2cre in metstesalt w/ry,sl,ce
28 1777 cc .18 <,C <.1 S 748 27 1¢ - skear zone in metzbeezlt u/celcsrsl,test
29 1783 SS Na <, (7?7 o1 237 1¢8 12 27 36C el 120 f+t
IC 1775 S .3 <,C? o2 716 é,CcC <2 22 = a9z-ep veirlets ir reteteszlt u/cprel,cy
21 C&¢S Cw 2 <,C7 . €1¢ 1 <2 15 <2C metabteseslt w/cz-er stringers u/cp

2 1774 e .l <.C7?7 4 1,5CC 1.922% <2 25 = G2-er veirlet in nmetztzcalt w/cr,elrpy
12 1784 $S NA <.C? .2 192 168 g 26 210 el 75 ¢

Key to atbrevietion czr gzge 2C.



Table 8-¢.- Rced Cut Il &nd otrer zres erelyticzl resclts (sac tig. &)

( £11 velues ir ppr unlass merkec X
Map Sample Szrple widthr
No. Nc. Type (ft) acl A92 Cu? 1r2 Fr?2 (o2 gg3 Remarks
33 0¢é4 CH C.2 Ce1?7 2.5 £,5%SC S¢ 2 13 <2C gqgz-ep lens in metzbasalt u/cp
3 1712 C 1 , «1C 3 275 1.C5% <2 - = aqz-calc zcne ir retabasalt u/ec,pysrslscp
33 1772 CR A <.C? . Z2,3C0 2,CCC <? 20 = az-ep veirlets in metsba2szlt u/sl,cp
23 1773 [ ) .07 <.1 94 114 <? 19 - sl veirlet in ¢p 2cne in metabzsalt
34 C642 Ck 1 <.C7 o1 sCC X [A 12 <2C metabasalt w/az-er stringers u/cpspy
x5 17¢%5 $s Y] <.(7 o1 247 g ? 5C 320 el 95 ¢t
16 1771 5 o1 <.(7 o4 1,752 LEC <2 18 = gqz~-ep veinlets ir retzteselt u/cp,el
37 177c C 5 <, 07 b 1,300 7 <2 1 - @f 2one¢ in metebesezlt u/ccsrscme c2
28 1711 5 A .21 o€ Z.5CC 12 2 - = fzult zone in metzteszlt u/cpspysmlsfect
9  17£8 gs AN <.C7  <.1 S48 57 2 ¢4 26C 3} SC f¢t
40 (Cé73 (] 1 <.C7 o2 254 L3 4 7 = ten st gz-calc altered metzbtaselt w/rysce
41 (€72 (] < <,C .1 $S 4 2 27 = ultramafic
L2 Ce7d CR 2 <.C7 .l 1s¢C 1¢2 S 0 = t&r 8 ¢rezy schist
43 1759 ss 1Y) <,C? .2 21¢C 1Ce 4 30 15C el 160 f¢
46 CH75 S 1 <.C? 4 1,17C 24 <2 s - @p zltered zore ir metzbasa2lt u/cp
45 176C ss NA <,C? .1 140 £5 17 g2 15C <1 150 ¢t
46 0672¢ [« 78 <,C7 .1 145 £1 3 <3 = hem st silicified metabeszlt cdike u/scre ctyscp
47 17681 Soil LY S <. L7 o7 127 (3] 2 I0 19C e} 15C f¢
48 1752 Ss NA <.,C7? ol 125 ¢C 1s 25 T11C el 9C tt
49 C¢E1 cr 3 .L?7 Y 18¢ (34 < 1C - er 2lterecd dike ir Ltleck watskbesalt u/cp
N 49 171¢C CRr 5 <. 07 <,.1 215 22 2 - = green schist ef 2cne ir metsbesalt uw/sLlf
o 50 1762 Ss NA .79 .2 ce? 4 10 18 34C el 200 f+
51 1707 C 1.6 .L?7 <.1 1,750 1C <2 - - ep 20ne ir metzbrszlt u/cpomlipy
51 17(C8 G 3 <.C?7 <.1 445 74 <? - = feult 20one in metebaszlt wu/calcrepsrgcicercyrfact
S1  17C9 G ND <.C <.1 2,25¢C 13 <2 - - metzbasalt w/sulf,cp

Key tc ezttreviztion cr pice 2C.




Teble A=-2.~ Ffcea Cut Prospact surface 2nelyticz2l rasults (see fics.7 znd §)

( All velues in ppr unlectse merkec % )

Map Samrle Sample widtr
No. Nc. Type (11) Al ag2 t2 2r?2 b2 cc?2 23 Remerks

1a 1477 SC Se <C.C?7 «<C.1 42C 71 14 21 - wetebaszlt u/czle veinlet,nl

16 167¢ SC <.C <, 0?7 <.1 164 sS4 <? 16 - wmwetataszlt .
2a CS3E c ol <.C? .} 28C Ge é - - sheared metataszlt znd fsult gouge

2b £537 CR 12.C .C? ol 57C é2 é - = metzbaszlt

cc CS3¢ (o] b €.49 1C.C 1.15% 732 1?7 - = fault 2o0re u/zpspysmlsgouce ard cz eyes
24 Cs2¢ C 7.C .C? <.1 14 1f S - - wmetabasalt in fzult zone

ce (53¢ CH o1 1C.5C 5.9 £,9CC s2 1 - = cz=celc vain w/cysccofestsfault gouce
a 1676 cC .05 oS Seb 1.05% €S e 191 = ¢tulf-gz veinlet u/py,cprml fact

2t 14EC sC £.5 <.27 <.1 74 7C 4 2? - raetetasslt w/cezle veinlets

3c 1681 C 1.C .58 seé 1.15% £5 1¢C -16 - metztezsezlt w/ml,fest,cp

ic 1482 C 1.2 <. (7 -1 3158 29 ¢ iC - metzkbaszlt

ba 1621, CH o2 €2 1.0 1,12¢C 273 ? 54 ¢5C cz-celec treccizted metateszlt w/cpspyoml
Sa 1£3¢ cr b 7.3% 2C.C 4.61% sC 12 10¢ SC ¢z u/c¢prpyrrmd

Sp C541 o Cel <,C? o1 £C 74 s - - metakba2szlt

Sc¢ CS4C C S.5 <.C? <.1 52 éC é - -~ 2ltered metzbaszlt

5a CS42 S S 28.42 22.C Lbob72 11 22 - - ¢trecciated metatesezlt w/az-c2lcscpsby
Se £51% cC 2.5 .14 s 75 £4 ? - = sheasred rmetataszlt u/sperce c2 2nd suLlf
52 1494 ¢ iy €.53 2.1 1,4CC cé 12 2e - cz=-metatzszlt u/ccopy

én 14635 sC :.C. .1C 3 138 7¢ 1C 32 - metatesczlt

7a 1632, CC .5 €5 1.0 1,06C 3¢ 2 47 240 @#ltered metztaszlt u/cpspy

7b 1434 ChH .2 4,564 2C.C 4,882 ¢ 14 1112 15 ¢z w/cprey

Iy 7c 163¢ C+ 1.1 15.89  22.C Ce24X 2C 4 120. <5 ¢z w/metsbaselt uw/cpspy in bards and Llets
%) ga 163¢ , cc 1.C -7 «+£4 2.CCC 4E <2 17 ¢10 retabasalt

fp 1637 CH .5 5.29 25.C C.76% P 18 71 b fest qz u/cpsroy

2c 143 cc 1.C «14 <.1 S,4CC 1C4 4 LC 140 rmetstasslt

9a Q47¢ cc 1.8 042 <& 2,275 4e 4 62 16C fest sheer or ¢csszr zong uw/cp

9b 047& cc 1.1 .72 24.C L.2%% €2 17 1C1 - gz-calc zone w/cp

1Ca 145¢ 4 cc o? .C?7 <.1 12C &4 5 z2 130 wmet2basalt :

Cb 165¢ cC o7 .72 11.C <,4CC <C 5 112 70 zltered metabaszlt,cz w/cpscy

1Cc 1657 (oo 1.3 .34 1.1 z,1CC 4C 2 2 ° 330 =2ltered motsbtssslt u/cpspy

10d 165¢ cC .15 <, 7 <.1 3IC iC 4 ? 1c metatasalt breccia uw/celcsqz

11a 16512 cC o7 4,57 2. 4,40C €e S sS4 I7C metataszlt w/one C.C1 ft barc of cpsry
11b 1654 Ck 1.9 c.154 2.1 47C 4C < 47 20 aqz-celc, metzbzszlt u/cropy

12a 1584 44 1.C «£5 . 2.C 1,33¢C £¢ 8 4 1I0 fest alterod metebzszlt

12b 1582 cc 1.6 14,56 26.C E,37¢C 24 ] 1658 - fest altered metabzsalt u/ccrpysml

122 1652 cc 1.6 17,12 79.% T.77% 24 S 127 <5 @gz~czlc u/cprpy

142 158¢ ccC 1.1 7.71 8.5 1,34C [ S S5é 15C fest altered metzbzszlt u/ccseyrml

14b 1521, cC b 19.45 42.%¢ 1C.72Cx L4 14 £8 - fest altered metzteszlt u/crseysrl

15a 165C cC 1.5 17.50 24.C 1.26% L4 b SC 1C zltered meteteszlt,cz w/cr,py,0.1 ftt fzLlt ccuge
15b 14351 CH .3 15.33 S5é.¢ £,464% 72 15 1%? ¢ czscrspysm) u/fest metabasalt

1¢a C45¢E cc 1.0 cJ4C  26.C 22.70% 7¢ 1C IC - ¢ps By

1éb C457 cC 1.5 .57 9.C .Coz% s? 7 64 12C zltered metebtasszlt w/cz,crogy

1éc C45¢ RC 1.C . E4 7.2 1.17%  11¢ 2 71 120 cossan #rd fault gouge
10 C455 kKC 4.0 <.C7 <.¢ 475 4 Z c €3C Jultrematic dikereps,grlogcritersrzrse cp
1ée CL54 RC z.C <, 07 <.2 28 72 4 < 160 fine greined mefic=Lltremefic reck

16f £452 RC 2.C <,C <2 17 43 17 g $¢C rporpryritic metzcicrite

Key to atbreviation ¢n pzge 2(C.




Table &4=2,- kced Cut Procpect surface #nzlytical resitlts (sece ficze.? and §)

( £1) vzlu2e in gpm unless merkec %‘ )
Mzp Samgle Szrple widtrh
No. Nc. Type (ft) Aul Ag2 CL2 Zn2 th Cc2 953 kemarks
17a CS3C CR 1.C €.24 1.0 1,25C 24 2 ‘25 - wmetzbaselt
175 CE7¢% tH 7 <.C?7 b £0°¢ 1? <2 11 - metataszlt w/cz-czalc
17¢ (S57¢ Ch o5 .75 3C.C €.252 1?7 2 és - qz-czlc w/metatzsalt,cprry
17¢ C577 CH .3 .72 1,46 4s45C é7 5 4C - metataszlt
17e¢ C357¢ CH o5 .78 1z2.C c.581% 49 5 gé - az-czlc uw/cespysrmetzbeszlt
17¢ C£57¢% CR . <. C? <.1 94 7C 2 29 = wultrzmafic w/orlcgcpite
1?¢ 0574 CR 3I.C <,C? <.1 9C 7 4 13 - wmwetatesaslt
17n 0372 cc 12.C <, L7 <.1 32 4C 4 3 - corpkryritic metédicrite
185 C465¢ cc 1.4 1¢.5C 37.C 2.3C% s K gC <5 zltered metabtaselt,c2=cilc u/cprpy
135 L4532 cc 1.7 1.71 Zeb L, 450 7C £ 3¢ I zltered meteztaszlt u/cprpy
152 1447 ccC 1.4 .34 ok L7 52 2 &C $5C &ltered rmatzbtacsezlt u/cprry
195 14424 ¢k 1.1 16,80 4C.° £.35%y  SE 1C g5 1C cz-cele w/pyrcesCaCCT 1 fallt couge
19c 14456 cc 1.C £.C1 2.1 c,2CC 79 4 35 120 :zltarad metabtezszlt u/cpreysrveinlat cf qz
1¢d 2497 cC 1.C <.C1 <, ¢ c2C 45 < Zs €S0 Lltremzfic dike w/Z in prlogcrite
2Ce C4eS cc 1.5 .1C b L $4 3 o EC rmetazbaszlt
2Cb Ci4s CH o7 3IC.51 41,7 1C.50% b 1C 95 - c¢ecepy w/qzs2rd (.05 ft fault gouge
2C0c C4e7 cC 1.6 5.19 16.C 1.11% SE 4 [} 18C cz-celcrzltered metztaszlt u/cprpy
23a C4€¢ cc 1.5 .27 .4 72C £7 : 14 26C ultrzmefic u/prlcgepite
218 C472 cc 1.C . +31 of 54C 7 ¢ 2C -~ metateszlt
21 L4772 cc .5 21,26 42,7 10.62% 45 13 114 - c¢2z=czlc u/corpy
21c C471 cc 1.0 1£.05 24.C ¢.C12 4C [ Lé SC zltered metrtaszlt u/cprey
w 21d C47C (4 d 2.5 <, C? o 1éC 18 2 18 110 ultrazmafic
i Z2a 1547 cc 1.¢C 7 <. 78 11C 2 4C . S0 nmetataszlt
2¢b 1644 cC 5 .¢3 o7 40C ¢é 4 16 <S5 gltered metzbLeselt ul/cprry
22c 14454 Ch .7 L.23 ZZ.S S.04% &8 € 4C ¢C qz w/cpreysCel tt cf feegt feult golce
220 164¢ cc 1.0 .17 <o 11¢C éC 2 27 <5 wmetstaszlt
2%a 1S87C RKC 2.C <14 v 245 111 19 L 17C shea2red ultremzfic u/cprpyrtact
23 1571 cr 25 1¢.03 15.0 €.532 4z 14 52 - gz2-czlc ul/cerpy
248 1435 cC .5 34 o £ 18C (3] 4 L2 1CC metzteszlt w/ceprpy
24b 184C4  CcC .5 .89  5.C 4,90C 3¢ z €T 2CC cz u/cpsEy
24c 14641 CH o1 1.2 2.7 ©,60CC 3] 9 &2 70 fault gcuge
264 144 cC 1.C <.C?7 <.1 24C 7c 2 25 €C nmwetatesalt
25a 157¢ cc 1.C <,C7 i3 1Me 74 1¢ 1z 129 fest altered metzbaszlt u/crory
¢So 1577 ccC ot 1.45 1.8 1,%6€C éS 7 52 110 fest zltered metzbaszlt uw/cr,eysml
25z 157¢ cC 1.C .11 o b 25C ¢ 10 C 150 &ltered retabaszlt
24a 1569 CK 1.1 .02 7.5 1.58% 24 1 ES 13C shear z2crescegrfest,rl
245 154¢ %C c.C <.C7 o2 21 72 17 2E 12C wultremszsfic )
2b¢c 1547 RC 10.C <.C7 <. 2 47 28 13 ? §6C silicified 2cne in ultremafic
2ed 15484 sC 15.0 <,C? <. gz 25 L4 17? 110 ultremafic
278 157: cC . € $5.57 3.5 4CS g2 13 G2 14C cz2-zltered metztezsalt w/cprey
270 1574 cC 6 22.C5 2C.C 1,3¢¢ éc 18 118, - ftest altered metzbaszlt u/cpsry
28a £527 cc 1.2 L7 <.1 24C 52 2 12 Z40 retetesclt
2¢b (526 cc 2.C 2.51 2.¢ ce 7¢ <? 45 11C fest greenstcne uw/sulft
¢éc Cs2e¢ ccC 1.7 .17 <.1 2 12C 4 32 2CC breccizted metzbzsslt w/C.d ft cf fzLlt gouge
2%a 1572 cc 1.2 59 1.2 40C 1CC S Y3 150 fest altered metzbeszlt
2%b 157¢ cC 1.C <11 b 44C 1C2 s 3< 220 fest zltered metebzselt
¥le 522 cc 7 L7 <.1 7C GE S 17 180 fect 2ltered metezbezszlt
ICp (522 cC 1.2 .22 WA 22C £C ¢ 6C 16C fest metzbesselt w/celc *
3% 23521 ccC 1.4 1.47 o £ 2¢C x4 eC 95 210 test cltered metzbeselt u/feLlt geouge
cr pege ¢C.

Key tec cttraviaticn
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Teble A-2.- Recerd Zut Frospect surfzce 2nilyticel results (se¢e fics.? znd $)

( 411 vezlues in ppor urless mzrkec % )

Map Samcle Semple Wwidtr

No. Nc. Type (ft) &y 1 Ag2 Cu2 Zr2 sz C02 Ea3 Remarks

31a 1655 cc 1.5 C.1C <C.1 Z¢ 24 2 17 15C wetzbasezlt breccia u/qz-celcsrsome silf
122 C6RE RC 2.5 .1¢ oc 12 <7 ¢ 24 12C nmetebaszlt breccies u/qz-czlcrsome sLlf
132 158C cc 2.C <,C? 3.6 22¢C 7¢ 17 28 13C &sltered metebeszlt u/some fest

33 157§ cC 2.C <. C? .2 45 78 12 20 ¢1C fest 2ltered metebrselt

142 CE32 cc 2.1 1.65 1.C ec 2¢ 2 47 . 140 cz-czelc 20ne w/cy,f2Llt gouge

34b CS31 cc 2.C oc? <.1 41 g4 ? 24 14C fest fzult gcugerazscelcrsperse py

2ca C°2C cc . ? «SE .5 33 ¢l 2 C 10C "fest fault gcucesazsczlcrscerse gy

IS 212% cc 3.C k. .l 14C 24 2 35 80 cz-c2lcs2one w/trecciztec sltere? mect2Sis2lt,soirse ry
315¢ C52¢ cc 1.2 <.,C7 <1 1C &4 2 3C 7C zltered retasteszlt

Isa 14527 cc 3.C 1.71 1.C 175 ¢? 10 ce = &#ltered wetrbtaszlt u/py,feost

278 0474 RC 1.5 .C7 .2 3157 136 £ 87 SC wmetztasezlt :
K3y tc atcreviztion cr pege 2C.
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Table B-4,.- kcacd Cut D00H #nzlyticzl results
BOFY (sce fic. 12)

( 411 vzlues in pggm unrless markec X )

Sample Cepth Capth

No. From To Irtervel Au 1 A;z Cu2 an Pt2 -C02 kemarks

1 2.CC 5.C5 2,.0C 2.4 .2 %,1C0 gé 2 ¢7 metebaszlt w/az,c2lcrcprby

2 s.0C 1C.CC 5.CC .C7 o1 c&s é9 2 22 metzbasalt w/az,calc,cosry

3 10.CC 15.CC S.CC <.C? <.1 155 [ <z 19 metztasalt w/ep

[ 1¢.CC ¢C.CC s.C <.C7 <.1 ¢sC 79 <z 20 metebasalt u/ec

& 2C.CC ¢¢.CC £.CC <14 <.1 £z g2 <z 35 metzbasalt u/qz-calc

é 26.,C 2°%.CC c.%C .L7 <.1 9 73 <z 27 metztesalt w/az-csalc

7 23,0C ¢%£.1C C.3C .1C <.1 12 1€C <z 38 wmetzbesalt u/qgz-calc,fest

o 28.3C 25.5¢C 1.2C 1T <.1 7C €9 < ¥1 rmetstaszlt ul/az-cealc

7 26.5C z.0D 2.5C .55 o7 cés 47 <c 15 nretzteselt-c2 breccie uw/crscy
10 12.0C 22.4C C.4C 7?5 1.4 17¢ Lo 2 84 fault zore u/qz treccizscpsey
M 32.6C  1Z.EC C.2C «cb& 1E.C 1.84% 26 ¢ 21 cz-treccia zcne uw/cp

12 1z.8C t.CC 2.2C <,C? <,1 2L 68 <Z 17 mretzbasalt u/az=-czlcscropy

12 35.0C 2¢.CC 1.CC 1.41 <.t %5 7C <z LE nmetitasalt ul/azscpspy

14 2¢.CC 2E.50 2.5C £.62 1.7 56 1€ <¢ 107 «c¢z-czlec treccia u/cysce

15 p.S5C 4C.CC 1.5C .1C .1 1C7 2C <Z 7 cz=~ctlc treccia u/cgcrpy

1% 40,CC 4C.EC C.8C .27 <.1 S7? 0 <z 12 nmetztasalt treccia u/az

17 4C.2C 45.%0 4.7C <.C7 <.1 74 4C <z 17 rmetzbeszlt w/ep

13 45.5C 5C.=5C S.CC <.C? <.1 £1 63 <Z 18 retetesslt w/ep

19 5C.5C 57.5C 7.0C <, C7 o1 ¢4 2 <2 12 nretztaszlt w/ep

20 $7.5C €2.00 ¢.5C <.C? <.1 12 26 <z 9 chert-ep w/hem st

Core (cae fig.12)

Semple Decth Lepth

No. Fror To Irtervel au ! Ag 2 Cu 2 'an Pt2 Co zﬁomtrks

21 ¢?7.0C 27.4C C.al <C.C7 <C.1 17 - - - wetzbasalt w/qgz-czlcspysrcp

¥4 20.4C 21.40 C.8C <.C?7 .2 14 - - - rwretebaselt u/aprcpspy

23 82.5C g4.CC 1.1C <.C? <.1 ZCs - - - mnetezbaszlt u/eprcpsry

26 123.,5C 104.50 1.CC <14 <,1 ¢S5 - - - silicified zcne w/crs,py

25 1C6.5C 1C5.1C C.6C <.C7 <.1 20 - - - wmetzbaszlt

26 125.1C 1C7.C0 1.5C .C7 <.1 24 - - mretzbas2lt-ep breccicz w/cprpy
27 1C7.CC 1C%.1C 2.3C <,C? <.1 £5 - - - mwetezbesalt w/qz,gysce

28 1G%.2C 11C.CC C.7C <.C? <.1 13 - - - she2red metrtesalt u/gouge

29 11C.CC 114.¢C 4. 6C L7 .2 11 - - - €ilicified zcne u/pysrce

3 1146.6C 117.(C c.4C <.C7 .1 1¢2 - - - wultremafic w/ohlcgorite

21 117.CC 115.4C c.6C .1C <.1 29 - - - wultramafic w/phlcgepite

32 119.6C 122.5C ce9C .C? <.1 Lé - « eilicified trecciez u/pyrcp

22 122.5C 124.¢5 1.7% <07 <.1 24 - - -~ silicified treccia u/pyrce

36 124,25 124.C0 1.7¢ L7 <.t 24 - - - silicified Ebreccia u/pyscp

s 124.CC 13C.CC 4.0C (7 <.1 7C - - - metibasalt treccia u/qzsccrpy
36 13C.CC 1231.4¢C 1.4C .1C <1 11 - - ~ metikbaszlt brecciz u/g2spyrce
37 131,40 122.cC 1.2C o2k <.1 27 - - - silicified treccie u/posry

I8 122,2C 135.CC 1.3C <,C7 <.1 74 - - - meteébaszlt breccis w/cz,gyscE
3G 12,00 125,.CC T.0C .AC <.1 S - - - nmetzbesalt breccia u/azsgyscr
&40 12£.CC 141.CC T.2C .21 1.4 ra - - - wnmetztesalt breccia u/aqzsecysce
41 141.C0C 146.4C S.40 <,C7 .2 1¢2 - - - metzbesalt w/gzs,pys,cp

L2 164,40 146,1C 2.7C ecd <. 1 14 - - - wetebesalt treccia u/qzscesry
4% 14%,1C 152.CC 2, 5C <, (7 <. 171 - - - rmetibasalt

46 162,00 145.(C 2.°C <. (7 <,1 5 - - -~ metzbasalt u/ep,py

Key tc ettrevieticn crn pzge 2l.
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Tzble A-4,.~

Fcad Cut CCH enelyticel results

Sarple Deptn Capth

No. Frem
45 57 «4C
L6 SE.AC
&7 €0.2C
4% §C.CC
49 16C.sC
5S¢ 19%.2C
51 15¢,.5¢C
52 16:.%
€2 293.2C
Se¢ E202.%C
£S 2%4.7C
5¢ 205.2¢
£? c0t£.EC
£2 211.5C
59 215.CC
63 217.C¢C
€1 219.C°
42 224.CC
£ 22¢.cC
&4 2¢B.5¢C
¢85 ¢3C.cC
£6 215.CC
6?7 237.CC
e  2%:.CC

Te

53.4°
€C.CC
€3.CC
62.5¢C
162.2C
164.5C
158,£C
eCl.2C

an

LI

cC4.7C

cCs.z?C

ez

czéacC
cef.tC
¢3C.CC
€25.(C
¢2?7.0C
c42.(C
¢75.CC

Sarple Cecth Lepthn

Noo Frcr
£S C.CC
79 .00
71 1C.CC
72 164,7C
72 17.C¢C
74 19.¢CC
75 21.5%
7¢ 22.5C
7? 26,20
78 27.5C
79 24.0C

To

.60
1C.C2
14.7C
17.70
15.090
é1.5C
£2.5C
e€.cC
27.5
<5.CC

1g,2C

Irtervel

1.0C
1.56(
2.0C
2.5C
2.5C
1.3C
2.0C
1.8¢
€.3¢
2.4(
c.s

3.6C
3.1C
3.1C
2.6C
2.0C
$.CC
2.2C
2.3C
1.5C
S.Cc
2.0C
5.0C
¢.CC

Irtervel

5.CC
1.CC
4.7C
2.3C
2.0C
2.5¢C
1.0C
3.7(
1.3C
1.5¢C
2.3¢C

Key tc ctoreviztion ¢cn pzge

( &l11 velues
Au 1 Agz
<C.C7 C.z

<.(? o2
<.C7? .2
<.c7 .1
<lc7 l2
<, (7 .1
.C? <. 1
«c? o3
o£5 o7
.17 o3
.C? o2
72 o
1.%5 1.2
ohS X
b1 Y
<.C7 o2
<. (7 ol
<,C7 o2
<.C? o2
<,C? .2
<.C? .2
<.C? o1
<.C? o1
'1‘ l?
a1 A;z
C.17 €.5
1.51 9
€2 .5
I‘S .L
€5 b
.21 o3
<.C7? .1
o2 .5
€S 1.7
<.C? .2
<.C7 .1

2C.

C2F? (sce

in ppr unless

Cu2

€50
2¢C
£C
1

52
124
45
1¢
2zC
<40
cED
142
54
4cC

COrG (see

- - ~ny

DY ST N TR, A \LEY Xo) ()
c
N

N} wd ot
OO AN 2N0

fic.
merkecd

2

in Pt

[ 20 S I B B |
[ 2N B T I )

fig.

12)

%

2 Co

1)

1r 2 Fp2 (o

2

Remerks

ep=-atz w/cgsey

metetasalt w/eprcisser gyscp
reteb=silt u/az strirgers
retztasalt w/eprcz

retztaszlt treccie w/qgzscy
retzbeszlt u/sperse Gc2z,gy
metzbacselt w/az,py

metebaszrlt w/az treccicrry
retzbasslt-trecciz u/czsry
retétasalt-treccic uw/gz2/gysce
metébesalt u/py
retzbas2lt~trecciz u/azsgysce
retztesalt-preccia u/Q2seysCE
retztecsalt-treccia u/pyscp
retzbasalt w/az,py

retabasa2lt u/gz,py

retzbaszlt w/qz,py
retzciorite u/somre py

retebasalt
retzbasalt
retEcasalt
metzbasalt

w/epsEyscE
w/epseyscp
w/epsEyscep
u/eprecprEy

retzbasa2lt
retzbasalt

w/eprpyrce
we/qzseyscp

Femzrks

retzbaselt-trecci2 w/czseyscp
retétaselt u/qzseyscp
retitrsalt-treccia u/azsgey
silicified treccia u/pyrcp
cilicified breccia u/pysce
retzteselt-treccia u/azseyrcp
treccia 20ne w/pysce
netebasalt-treccia u/qz,pyscp
cilicificed 2¢cne uw/gyrcp
metzbaselt w/qzrcprgpy
retsbtasalt-treccia uw/Qz/,eysce
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Tsble A-4.,- Rced Cut CCH 2relyticzl results
DCKS (see fig. 17)

( All valuet ir pgm unless merkec X )

Sample Cegth Lapthr

No., From Tc¢ Intervel Aul Agz Cu2 Zn2 =t2 C02 Remerks

2 ¢7.CC 21.(C 4.0C «C.C? <«<C.2 cs c? - - metzbasalt w/az,pyscp

81 51.CC 52.4C 1.4C <.C7 .2 29 3?7 - -~ silicified retabeszlt u/gcysrce
a2 S2.4C €1.CC E.éC «1C <.2 124 R - - metetasalt u/qgzspysce

23 61.CC €4.CC r.CC okl 1.C c1é 3 - - metebaszlt u/az.,gy

gé 64.0C 7¢.CC 12.3C <.C? .3 184 ¢C - - wmetzbaselt u/epscy

DLré (see ftic, 10)

Sample Lepth Cepth

Mo, From Te Irtervel Au 1 A;2 Cu2 Zr2 Pt2 C02 Remzrks
11 (] £.CC £.GC <C.C?7 <«C.2 72 33 = ' = nmetebasalt u/eprczscy
112 E.CC 1¢.CC 2.0C <, L7 <.z €4 41 - - wmetstasalt u/eprgzrsulf
1112 16.CC 21.CC £.0C <.C? <,2 115 e - - nmetetaszlt u/eprecz
114 ¢1.C0 29.°% 2.5C <,C?7 <, 2 74 46 - - wmetzbasalt u/cpraylcnite
115 29.5C 2¢£.CC ¢.5C <,C?7 <,.2 S €6 - - metzbasalt u/gzrep
11¢ 16.CC 4C.CO «.CC <.(C7? <.2 18 € - - wetzbasalt uw/azrsepo
117 4C.0C 4¢.CC ¢.LC <. C? <,2 £0 Sé - - wetzbasalt
118 46.CC SC.CC 4.GC <,(? <,2 142 43 - - wmettbasalt u/egscp
119 50.0C S¢.CC £.CC <. (7 <.Z 166 59 - nwetrbesazlt u/qzrepssulf
120 £0.0C ¢¢.CC ¢€.CC <, (7 < .2 119 4G - metabasalt w/epsrczscespy
121 66.,CC 7C.CC 4,3C <,C? <,.2 49 L4 - - wmetzpasalt u/Ggzrep.,cp
122 74.5C 75.CC 4.5C <. .07 <, 2 <89 L4 - - wmetetaszlt w/eprazsce
123 83.0C &84.CC 1.0C <.(? <.Z 25 46 £ - wmetthbasalt w/eprcz,cespyssl
124 ge.CC $1.C€0 3.0C <.C? <, 2 14 29 - - nrmetitasalt-er-aqz
125 $6.CC 1C1.09 2.CC <.C? <,? 1z L¢ - - metib2salt u/qzrepscp

Xey tc atbrevizticon cn pzge (.



113

Tehble A=éL,- Fkeced Cut LD 2znelyticel resulte
CoH7 (see fig. 14)°

( All velues in gem unless mzrkec X )
Sample Depth [eoth
No. Fror Tec Intervel au ! A;2 Cu? an 952 C02 Remarks
£5 €6,5C €5.40 C.5C <C.C7 C.2 4CC 26 - - met&teszlt uw/eprozsgysce
84 es,.CC 21.C9 1.CC <, C? <,? 182 22 - - retadiorite u/metabesalt s/cy,cg
87 92.CC 54.CC 2.CC <14 <.2 sC ¢ - - metzbasalt u/epspys,cp
ag 94,3C 1CC.CT ¢.CC <.C? 4 132 1 - -~ wmetzbtasalt w/azs,pyscp
&8s  1CC,C2C 101,52 1.5C <.C? <.2 44 23 - - metebesalt u/az
$C 1C1.5C 1C£.C0O 1.5¢C <, <.2 12 3¢ - ~ wmet&brsalt u/qzsgougerspyrcp
$1 105.CC 11C.CC S.CC <.(? ol 1? 24 - ~ rmetzoeszlt u/azscouCesrysca
$2 110.CC 113.CC 5.0C <, 77 <,2 76 74 - - wmwetzbesa2lt u/gzZspysccometedicrite
2 1§s5.CC 1zC.CC c.CC <.C? ] €2 £7 - metzbaselt u/qzspysccometecicrite
§46 120.CC 12%8.0C s.CC <,C7 <,? 12 g2 - - metzbes2lt w/az,pysceoretaciorite
§S 125,20 1z¢€.5C 1.3C <,C <.2 4 ctC - - wetebesalt-treccia w/azsgysce
7€ 12¢.9C 1¢%.°¢ 1.6C <.C7 <.?Z 12 ec - -~ wmetzbrszlt-metacdiorite mylorite
77 128.5C 12C.CC 1.5C < .07 o3 ? gé - metzciorite-trecciz u/gyscec
& 13C.0C 135.(CC £.CC <,C7 o2 114 £2 - - wmetecdicrite-treccia uw/gyrcp
¢ 135.CC 12:,5¢ 1.5C <.C? o3 13 6¢ - ~ meteciorite-trecciz w/gyscp
10C 12%¢.5C 14C.CC 1.5C <, (7?7 .2 [ 34 3c - retzciabase u/eprqz
1C1  14C.CC 145.CC 5.CC <.C? o2 P4 4 - - wmwetebezsalt u/epspyrcr
122 145.CC 14%.5C 4.SC L7 o3 1¢2 5¢ - - rmetzbtasalt u/eprc2sgysrcEorern
1Y 146,5C 15C.¢ 1.CC el .2 céE €32 - - wmetibtecsalt u/apseysce
164 15C.5C 15¢5.(CC 4.5C <, {7 <.2 162 gé - - retzciabise u/pysce
135 175.0C 17s5.CC 5.CC .17 <. 2 259 10¢ - - wmetzbasalt-breccis u/epseyrcp
126 175.CC 18C.CC S.0C o 14 <, 2 113 9?7 - - metztasazlt u/epsrtz,cyscporen
127 18C.CC 18z.(CC 2.2C <14 <.2 s 104 - - nmettbasalt-treccia u/az,cyscp
1C8 184.5C 186.CC 4.5C <,C? <.2 11 $5 - = wmetzbesalt u/epreyrcp
1C9 1%¢,.CC 155.CC é.CC L7 <€, 2 1C3 ez - - wetadisbzse u/er,oyscpstew
110 2CC.CC ZCz.cC 2.5C oL <,2 159 &2 - - wmetédiasbzse u/disser py.,cc

Key to ettrevizticn cn pzge 2C.



Appendix A Footnotes

T Au analyses were by fire assay-inductively coupled plasma analysis (ICP).

2 Ag, Cu, Pb, Zn and Co analyses were by atomic absorption spectrophotometry
(AAS).

3 Ba analyses were by X-ray diffraction.

4 additional analyses for these samples are contained in Appendix B.
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APPENDIX B
Supplementary Analyses
Note: Analyses consisted of 32 element analysis by plasma and/or by neutron

activation; As by colorimetry; La, Ce, Y, and Ba by x-ray fluorescence; and Pt
and Pd by fire assay ICP,
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Tetle 5-1.~ Chilkat Ferireul: enc Islends sucplimertary czralyceis (see¢ fic, 5)

¥ao NCsseso ? 7 ? 3 45 48 L8 48 48 S1
Sample Nc. CS5¢€6 £s3z csee 1759 1004 1807 1808 1806 181C Cé9s
CUeeensssne 2C6 274 Lé 2,448 > >2% 1.34% >2% 1.32% >cx
Phleassocacs c8 22 24 37 212 <5 43 27 38 3¢ N
INeencnces £2 %2 17 1.02% 121 3196 1€? 75 é5 38¢
MOeensones 1 <1 <1 7 ] 9 ] 1 1 71
L <,5C <.5C <.5C 1.2C 4.10 12.50 1.2C 8.60 1.1C 1.2C
CCeavosvsasns <1 . <1 <1 4c <1 1 <1 <1 <1 <1
Nieesoonsse 15 19 ? 12 11 31? 13 17 17 1?
(Deacencss s 29 S 7 18 139 23 23 112 49
MFeeanancnse 1,024 7C4 2¢C €55 1,012 1,0*2 1,247 1,004 €5¢ 1,CCC
CFreconenss 17 2% kY 127 18¢ 1L ] 157 1812 57
Lecooncaane <iC <1C <1C <15 <1C <10 <1C <1€ <1C <1C
Wesocoenns <1 <1C <1C 12 <1C 11 <1C <1C <iC <1C
BSecencnce 9 1C <5 SC <3 2 <5 <5 11 <<
T2ceasocnse S <1C <1C 21 <1 15 <1C <1C <1C <1C
ficctncanse 15 <Z 2 5 <2 <2 3 <2 <2 <2
SCenceanase <5 <S <$S <t <t 67 <5 25 8 36
Vesooanaos 12 161 ¢ bX4 15¢ - 291 448 471 237 z98
SNeeevnsas <1C <1C <1C <10 <1C <18 <1C <1C <1C <1C
SDecsssoan <s . <t <5 <5 <t <5 <5 <S5 < <&
FReseanann 7.96% 4.,26% 1.75% 4,52% >1C% >10% 2,37% >1CX% S.81% >1CX%
EQessanese 2 P4 P4 <1 <1 <1 <1 <1 <1 <1

8 Liseonoeasnsns 4 12 <1 é g 1c 12 g S ¢
23cesenans ¢t 439 135 1C 12 10 1 S S 4¢
NBaveances L2 22 12 11 é7 50 €0 g4 13 51
FDeesnnsnse %3 107 é8 <E <E <8 <a < <8 5
Srevescnes 272 1,C12 és 9 456 292 3194 511 2Cce 13
TBaescsnss <8 <g r3 10 <@ <8 <8 <g <§ 12
Blecececss 7.6E% B.1¢% 7.278% 1.25% C.49% 4.57% 6.62% £.68% 1.92% 1.82%
¥Censsosas 3.54% 2.59% S ] +B1% 13X 1% .51% «15% «27% . 11%
Caasvonnasne 4.55% L. E4LX Y31 2.EE £.15% L.5%% 7.82X §.53% 4,51% é€.C8%
N2esonnasne 2.34% 2.78% 1.3¢x «19% 12X «3IC% «32% . 40X « 15X «3C%
Keossosaas 2.51% 2.C€% 2.51% +C8% <,Cs5%x «C£X% <, 05X .CéX <, CSX% «C5%

311 velues ir eppm unless merkec %.
Key to atbreviztion ¢cn pzge 2C.




Tecle 2-Z.- Fcao Cut Frospect , surfzce semple siprplimentsry znalysic (see figs. 7 anc 9)

3D NOeess Ca 7t St 1Cb 1% 19b 22¢ g4t
Sample Nc. 1432 1634 1637 1656 16SC 1648 1645 1¢€4C
Laseoosnesns 1¢ 14 3 2 2 18 7 2
ACeauncnna 15 15 2C L 3C 20 15 S
ClUescnscse >2 ] >2 % < % 7,C20 1C,CCC >Z % >2 %X 5,CCC
FEessosoas 1¢C 1C 1C <10 1C <1C 1C 1C
INecevcces <2CC <2CC <2CC <¢0C <2CC - <200 <2CC <20C
MOuosoosnes <S5 <5 <t < <t <5 <5 <s
E2ceesannss 13 X 1c b4 13 % 17 b ] % 15 % 5 ] ? b3
hesssacanna 3 2 ‘ 3 ¢ ? 2 ?
[ 74 1C8 ¢ 22 2z 50 22 c
[ 2C0 1CC 1CC 1c0 SC 1c0 70 7C
Crececesnse 3C0 15C CC cCC 18¢C ‘200 2C0 20C
Clececcene <zGC <20 <2C <22 <2C <28 <2C <2¢C
8Sacacoanee 1,500 3,C0C <CC <00 1CCC $,C00 ¢,00C 7C0
SDeencense 2C2 <100 <1C¢C <1CC <1CC <10C <10C <1CC
MNeesonsose ICC SCC sCC 1,59C 7CC 100 7Co 1CCC
Viceossosnnsn €0 15 7C 7C 7C < 7C 7C
Bileecensee <0 . <€1C <1( <10 <1C <10 <1C <1¢ .
SNecenocses <5 < << <5 < <$ <$S <5
Ifeceasene <1C <1C <1C <15 <1C <10 <1¢ 2C

w Eevevevresne c 1C 1C <19 <1C 10 1Cc <1C

o €Becssnsese b3 18 sC S 1C 10 20 2CC
£0csccnacs <1 <1 <1 <1 <1 <1 <1 <1
LB3secassne <«C 2C 2C <z0 <2C <20 <2C <2(C
ADecescsnse <10 <1¢ <1C <10 <1C <10 <1C <tiC
SCosnecnce 5 <5 S ? <t ) H 1C
SPececccsns <1C0 <1GCC <12C 120 <1CC <100 <10C 10C
Yesenoseoosne <1C <1C ¢C 20 <1(C <1C 1iC 10
Caeesnnacse .05% .S0% <. C5% 5 % .7CX% « 30X 2 4 3 X
MQecuosnne «15% «2C% «15X .7C0% «IC% .2CX% +«SCX . 70X
Ticeaesese «07% L7X 10X «1C% LL7% L% «1C% «2C%
Naessesons <15 <. 15% .Y .30% +3C% .eCX <. 15X . 50X
Kivesoonas <.5C0% <. 50% < 5C% <,5C% <.5C% <. 50% <.5C% <.S0X%
Sicesenons 1C X 3C X 3C X 3C % 2C X .30 4 3C X 3L %
[ S o1 X 1 % 1 X 2 % 1 % 1 b4 2 X 2 x
Ptececnces <.0S§ <,C5 <, 0 <.CS§ <.C5 <.C5 <.(C5 <.CS5
Fdeoasvesse <,01 <.C1 <. C1 <. N <.C1 <,C1 <.C1 <.C1

811 velues ir gpn unlests rzrkea 2.
Key to attreviztion c¢n pzge 2C.




