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GOLD-COPPER MINERALIZATION OF THE CHILKAT 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.
 

1Mining 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 lush forests and
 
dense brush predominate throughout. At most locations small streams drain the
 
hills and travel in a more or less straight line 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 reconnaissance 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 little 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 Terrane (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
 
identified. 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
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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).
 

Sampling
 

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.
 

All samples were prepared and analyzed 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 analyzed 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 analysis. 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 HNO 3 -HCl 
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. 

6
 



Diamond Drilling
 

All the project diamond drilling was on the Road Chit prospect where 980 ft
 
of NQ core was drilled in seven holes through contract by Wink
 

All the holes were inclined
International Geo. Tech. Inc. of Juneau, Alaska. 

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 sections were analyzed for gold, silver, and
 
copper. The average core recovery was 94%.
 

Geophysics
 

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 unit. 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 analyzed values fo'r 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 lists 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.
 

lBureau use of contractor or brand name equipment does not imply Bureau
 
endorsement.
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TABLE 1. - Average abundance of analyzed trace elements in the earths crust,. soil, 
and selected rock types (values in ppm). 

Lime- Grano-
Element Crust Soil Shale stone Basalt diorite 

Au 0.004 - 0.004 0.005 0.004 0.004 

Ag .070 0.100 .050 1.000 .100 .070 

Zn 70.000 60.000 100.000 25.000 100.000 60.000 

Cu 55.000 25.000 50.000 15.000 100.000 30.000 

Pb 12.500 19.000 20.000 8.000 5.000 15.000 

Co 25.000 9.100 20.000 4.000 50.000 10.000 

Ba 425.000 580.000 700.000 100.000 250.000 500.000 

W 1.500 - 2.000 .500 1.000 2.000 

Mo 1.500 1.000 3.000 1.000 1.000 1.000 

Sn 2.000 1.300 4.000 4.000 1.000 2.000 

As 1.800 7.200 15.000 2.500 2.000 2.000 

Ni 75.000 19.000 70.000 12.000 150.000 20.000 

Bi .170 - .180 - .150 -

Sb .200 .660 1.000 - .200 .200 

Source: references 10, 11, 12. 
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However, anomalous threshold limits 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 analyticartechniques as this study and consaiered 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 lists 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 
examination 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 intermittently 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 
lines 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. 
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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 Glacier Bay 

Au 0.050 

Ag .500 

Zn 200.000 

Cu 150.000 

Pb 50.000 

Co 70.000 

Ba -

w -

Mo 7.000 

Sn 10.000 

As 200.000 

Ni 150.000 

Bi -

Sb -

Source: references 13, 15, 16, 17. 

Tracy Arm-
Fords Terror Porcupine 

0.100 any 

.70 0.50 

200.000 200.000 

100.000 100.000 

50.000 50.000 

- 50.000 

1,000.000 

- 5.000 

10.000 10.000 

10.000 10.000 

300.000 200.000 

150.000 100.000 

_ _ 

_l00.000 (any) 
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in rocks ar
TABLE 3. - Anomalous and highly anomalous threshold values for trace metals 
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 Quartz Sediments 

I Al HA2 A HA A HA A HA A HA A HAJ 

I Au jAny 1.0 AAny ny 1.0 Any 1.0 0.11Any Anyl.OlAny 
I X I 0.6 3.0 I 0.5 3.0 I 1.0 3.0 0. 3.0 0.6 3.0 1 I 
I Zn 1200 500 1150 500 1150 500 T 5 160 500 12 --700 

I CFI 100 400 1150 400 175 400 180 400 150 400 100 150 
I b 1 35 200 1 50 2001 30 200 25 20 50 200 50 IOU 

3|
T o- I 25 150 I 50 150 | 30 150 | 8150 | 80 150 | 50 N/A

I ai 12500 1500 1 500 1 100 I 11000 I1000`0= 
I I 5 I 5 N/AlW 5
5 

I Mo 1 10 110 10 1 10 110 110 N/A
 
I Sn I 10 I 10 I 10 I 10 I 10 I 10 500 
I As 1200 1200 1200 1200 1200 1200 N/A 

1100 1100 1100 1100 1100 400I Ni 1100 
I Bi IN/A IN/A IN/A IN/A IN/A IN/A N/Al 
I Sb I 100 1100 1100 I 100 1100 I 100 

lAnomalous
 
2Highly Anomalous
 
3Not Applicable
 

Source: reference 13.
 



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 N350 to 400W 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
 
low 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 (DOH) 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 line 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 
line 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
 
a
is intersected in DDH l-DDH 5 and DDH 7 for a strike length of 590 ft and to 


depth of 125 ft. It strikes N400W, dips from 700 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
 
to
gold-copper mineralized zones exposed in sample line 2 and 3 trenches, and 


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
 
To the north,
mineralization found in the Road Cut fault zone by this study. 


south, and at depth copper values drop off 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 lines 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). 

Detailed 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 line to the south, and bends slightly to the west of the base line 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 not 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. 

17 



I LINE 8705 

,Ij 

IIf I LINE 8704 

Ill6 / I 

~~1 I LINE I 

Mt. Riley Trailhead (8703) 

LINE G I_ 

ROAD CUT ItII 
STRUCTURE I_ <IEastern VLF 

LLIy faults at depth 

I N\DI--
LINE CD 

I g\ \ 

II 

ILINE K 

4 
I 

I 
I I LINE E 

(8702) 

LINE B l 

LINE F 
A 0 I Isa A 0 I LINE H 

(8701) 

LINE F IJ\ ll :\ 

LINE J I/l. I'I 0) 

I II | o °Z 300 

Fiur 1.19 Scale, feet 

Figure 15.- 1987 Road Cut geophysic's summary (9). 



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 lineament 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 Occurrence
 

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 Occurrence
 

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
 
location 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 soil 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 nos. 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 ifany are discovered.
 

21
 



REFERENCES
 

1. Winkler, G.R., and E.M. MacKevett, Jr. Analyses of Bedrock and Stream
 
Sediment Samples from the Haines-Porcupine Region, Southeast Alaska. U.S.
 
Geol. Surv. Open File Rep. 406, 1970, 91 pp.
 

2. Wells, D.E., T.L. Pittman, D.A. Brew and S.L. Douglas. Map and 
Description of the Mineral Deposits in the Juneau, Taku River, Atlin and Part
 
of the Skagway Quadrangles. U.S. Geol. Surv. Open File Rep. 85-717, 1985, 232
 
PP. 

3. Plafker G., and T. Hudson. Regional Implications of Upper Triassic
 
Metavolcanic and Metasedimentary Rocks of the Chilkat Peninsula, Southeast
 
Alaska. Can. J. of Earth Sci., V. 17, No. 6, 1980, 183-191 pp.
 

4. Forbes, R.B. Preliminary Petrography of the Country Rocks Adjacent to the
 
Road Cut Lode, Haines Area, Southeast Alaska. Unpublished Report, 3 pp;
 
available at Juneau BuMines library.
 

5. Brew, D.A., and A.B. Ford. Preliminary Reconnaissance Geologic Map of the
 
Juneau, Taku River, Atlin and Part of the Skagway 1:250,000 Quadrangles,
 
Southeastern Alaska. U.S. Geol. Surv. Open File Rep. 85-395, 1985, 2 sheets.
 

6. Kruger, F.G. Untitled report covering geophysics conducted on the Road
 
Cut Prospect Salisbury and Associates, Inc., 1986, 3 pp; available at Juneau
 
BuMines library.
 

7. Adler, K.M. Geophysical Data Review'- Haines Road Cut Prospect, Skagway
 
A-2 Quadrangle, Alaska. On-Line Exploration Services, Inc., December, 1986, 3
 
pp; available at Juneau BuMines library. 

8. Adler, K.M., and K.P. Adler. Haines Road Cut Project, 1987 Geophysical
 
Survey. On-Line Exploration Services, Inc., September, 1987, 8 pp; available
 
at Juneau BuMines library. 

9. Adler, K.M., and K.P. Adler. Haines Road Cut Project, 1987 Geophysical
 
Survey. Update. On-Line Exploration Services, Inc., January 20, 1988, 20 pp;
 
available at Juneau BuMines library.
 

10. Rankama, K., and T.G. Sahama. Geochemistry. Univ. Chicago Press, 1950,
 
911 pp. 

11. Connor, J.J., and H.T. Shaklette. Background Geochemistry of Some Rocks,
 
Soils, Plants and Vegetables in the Conterminous United States. U.S. Geol.
 
Surv. Prof. Paper 574-F, 1987, 168 pp.
 

12. Levinson, A.A. Introduction to Exploration Geochemistry. Univ. of
 
Calgary, Alberta, 1980, 924 pp.
 

13. Still, J.C., W.G. Gilbert and R.B. Forbes. Final Report of Stream
 
Sediment, Float and Bedrock Sampling in the Porcupine Mining Area, Southeast
 
Alaska, 1983-1985. BuMines OFR 36-87, 1987, 34 pp. 

22 



REFERENCES--Continued
 

14. Gilbert, W.G., L. Burns, E.C. Redman and R.B. Forbes. Preliminary
 
Bedrock Geology and Geochemistry of the Skagway B-3 Quadrangle, Alaska. AK
 
Div. Geol. and Geophys. Surv. Rep. Invest. 87-2, 1987, 2 sheets.
 

15. Still, J.C., K.R. Weir, W.G. Gilbert, and E.C. Redman. Stream Sediment,
 
Float and Bedrock Sampling in the Porcupine Mining Area, Southeast Alaska.
 
BuMines OFR 173-84, 1985, 9 pp.
 

16. Brew, D.A., D.J. Grybeck, B.R. Johnson, R.C. Jachens, A. Kimball and J.C.
 
Still. Mineral Resources of the Tracy Arm-Fords Terror Wilderness Study Area
 
and Vicinity, Alaska. U.S. Geol. Surv. Open File Rep. 77-649, 1977, 282 pp.
 

17. Brew, D.A., D.J. Grybeck, A. Griscom, D.F. Barnes, A. Kimball and J.C.
 
Still. Mineral Resources of the Glacier Bay National Monument Wilderness
 
Study Area, Alaska. U.S. Geol. Surv. Open File Rep. 78-494, 1978, 670 pp.
 

18. Baggs, D.W. and G.E. Sherman. Feasibility of Economic Zinc, Copper,
 
Silver and Gold Mining in the Porcupine Mining Area of the Juneau Mining 
District, Alaska. BuMines OFR 15-87, 28 pp. 

19. U.S. Bureau of Mines, Alaska 1:250,000 Scale Quadrangle Map Overlays 
Showing Mineral Deposits locations, Principal Minerals, and Number and Type of 
Claims. BuMines OFR 20-73, 1980, Skagway sheet. 

23
 



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 
cp 
ep 
fe 

- calcite 
- chalcopyrite 
- epidote 
- iron 

mag 
meta 
ml 
pO 

- magnetite 
- metamorphosed 
- malachite 
- pyrrhotite 

qz 
sl 
st 
sulf 

- quartz 
- sphalerite 
- stained 
- sulfide 

fest - iron-stained 

Additional Abbreviations 

dissem = disseminated DDH = Diamond Drill Hole NA = Not Applicable 
w/ = with - = Not Analyzed el = Elevation 

Note: 1986-1987 Sample analyses by a commercial laboratory in Lakewood,
 
Colorado.
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C-!7 C; 30C < .0C' .1 207 3 4 3 2 1 - u 1t ara a Ii C alcotcy 
1 q16 S C 10C < .0C7 . 2 590 3 7 <2? 3 2 - ultreffafic a/crgac 

10C 042;5 5 K A .51 <. - ;20 -1 2 1 1 <20 ireitabaselt %L/cr t N1 
10 0426 S KA .38 <.2 430 32 2 11 <20 wetibisalt al/crir 
10 0'427 RC 100 <.0-7 <.2 290 44 <2 15 <20 metabasalt w/cptirl 
10 :56 1 (.07 <.I 400 7 <2 16 - ffetabasalt a/cisseff cr 
10 C570 S NA C07 <.1 2,,65C 10 <2 7 - ffetabasult braccir w/czteptcrprlaz 
10 170! 5 . <.C7 .3 1,850 20 <2 - - ffetabosalt ,w/a~cpccml 
11 045 S NA .1c .3 2,570 21 10 10 4C wettbasalt iIer,crfirl 
12, 634? 5 NA - <.2 108 7C 4 2! <20 iwetabzszlt a/ecicisserr SL~f,ff~ 
13 646 S P.,A - < .2 83 7 3 < 2 25 <20 iretabisalt /e P 
14 1727 C 2 <.C,7 .1 311 82 <2 2! 1IN stear zcr g&/iRetacaselt C secimerls IL/wltfest 
15 17r,4 C .15 <.C' .3 40f 57 6 22 1,700 metebasalt IL/fslt calcicr 
16 Z0677 Ss NA <.0,7 <.1 4! E5 6 1' 700 el 40 It 
1? Ot;l CA 3 <.07 .1 91 20 4 25 <20 watabasalt IL/eo,c 

1E 06e90 Ss NA '.03 .1 10'7 E6 1! 57 170 el 190 ft 
i; c~E; Ss NA (.07 .2 286 ;l ' 100 240 el 190 ft 
20 C62! Ss NA .C7 .1 167 93 11 32, 450 el 120 ft 
21 0687 Ss NA <..07 <.1 112 70 2 16 520 el EC ft 
22 0650 Ss NA <.07 <.1 52 93 7 14 300 el 20 ft 
2 3 1 70 ! 0 1 < .0C7 <.1I 1 94 6 6 <2 - - Isetabisait /Er tC C 
214 067E C; 3 <.07 .6 1,370 68 4 26 - ffetpbasalt IL/czpee,,cp 
2 5 
25 

158 
iss; 

C 
C 

NA 
. 

<.0 
.01 

.CI 3 
.6 

1 34 
345 

45 
a7 

4 3 5 
5 8 

-

40 
aelabasalt 
cz knct in 

a /S U I 
fault U/SL~l 

25 1590 0. KA .02 .2 2,370 17 6 12 250 wtetbasalt IL/er,SuL1f,CRIgl 
26 054! Ss NA C7? . 139 102 1? 314 - el 10 ft 

27 1601C~~~~~~~~1 <.07~~~~~1. 2 2 ,110 46 < 8 C ca vein %L/c;,hfl,;,fest 
27 1 6 ? C'F NKA < .0C7 .2 2 ,2 C0 5 3 5 - CZ vein a/Cpefir1,-Y,fest 
2 7 05 47 SF N% '.0C7 .2 1,?550 4 5 - cz vein u~/cp,wflpfest 
2E 047 E C 1 <.0C1 .3 25 1 27 1! 30C 50C etabaselt IL/py,fest 
2 047 7 . N a <.0C1 .2 1 75 3 a 5 30C 60 afetebaszlt 1/gy 
30 1795 Ss NA .5? 1 154 130, ? 25 190 .1 10 It 
3 1 
3 1 

160 
1 7 

4 OF 
C F 

1 
1 

.10C 

.41 
2 .1 
1 .2 

76 30C 
,4 6 

,1 20 
1C2 

1 5 
37 

2 8 
2 7 

30 iretabisalt-rz 
10CCLPliCZIG Of 

breccim a/cp,E1,sulf 
sarcle Ebove 

3 2 C04 7 CR 
Key ~O Ebtrevialion 

4 
cr rice 

(.C1I 
20. 

.2 4 110 4 1 6 630C lack-crzy slate 

See fcctnctes el end cf eppercix. 



Table A-1.- Ctilkat Penirsula arc Islencs arElyticel results (see fiG. 5) 
All values ir cc. unless n'rkec X 

Map Sawcle 
No. Fc. 

Saitle 
Tyge 

ictt 
(ti)I A 

l 2 
A4 

2 
Cu2 

2 
Zn 

2 
Pcb 

2 
Co2 

3 
ee Remarks 

33 
3 

1!c! 
1!CS 

E 

C; 
tA 

5 
C.14 
<.C? 

5.7 
<.2 

1.232 
14! 

de 
1C5 

18 25 
'35 

2,71C 
1,49C 

sulf knct in tcrrfels /nl 
tcrnfels rear wetabasElt corltct 

34 
35 
36 
37 
32 
35 
4C 

19 
15;8 
1'C7 
1717 
171e 
1;6 
1:c 

C-
S 
5 

RC 
SC 
5 
CE 

.3 

.2 

.2 
20 

5 
.25 
c 

<.C7 
<.C7 
<.C7 
<.C7 
<.C7 
<.C7 
<.C7 

.4 
1.4 
<.2 
.2 
.1 

2.5 
<. 

3$C 
4,75C 

37C 
131 
57 

,;1C 
4 

223 
79 
14 

126 
36 
1C 
65 

7 
<2 
<2 
<2 
<2 
3 
3 

4C 
32 
4 
-
-

3 
24 

4C 
-

3C 
-

-

_ 
63C 

metsbaselt w/sull 
aetabasalt a/epcp 
aetebeselt a/ercp 
metebasalt w/py.pc 
watabisElt L/su1 
etazbsEa4 e/aPc 

fest Enkerite in Notataselt 
41 
42 
4! 

';' 
1t^7 
-4 2 

CF 
CC 

c 

.2 
1.7 
.5 

<.C7 
<.C7 
<.C7 

< .2 
.2 
.* 

45 
26 

1,2C 

11C 
42 
P 

3 
7 

<2 

14 
5 
4 

-
-

<2C 

cz-celc vein in Neteabsalt U/rl 
red ctert ir wetabaselt 
NetatEselt aleroczfcr 

44 
45 
4c 
47 
48 
48 
42 
42 
4e 

1F 
1!C3 
1 4 
12:2 
1C23 
1C 4 4 
10C6 
1!C7 4 
1 e 4 

C 
C 
C 

C 
CC 
CR 
CD 
C 

.3 

.4 

.5 
6 
.2 
.25 

4 
.2 
. 

<.C7 
<.C7 
<.07 
<.C7 
.10 
.93 
.C7 

<.;7 
<.C7 

.1 

.1 
3.2 
.1 

22.5 
4.1 
.2 

12.5 
1.2 

7C 
221 

7,42C S 
24 
6.782 
4.6C% 

°c 
!.902 
1.342 

38 
58 
5 

44 
4C6 
1!1 
6c4 

356 
1C7 

3 
<2 
2 

24 
6 

23 
<2 
<5 
43 

5 
18 
48 
5 

41 
15 
11 

139 
23 

6cC 
<20 
<2C 
47C 
<2C 
13 

<20 
1C 
11 

aetabasalt contact /irtebasalt &/celc 
wetabesalt shear zone a/epfptest 
wetabaselt w/spccpyfest 
fest ciks s/py ir cillcw metitasElt 
silicified zone in metabasalt /ep,ccppy 
*C vein ir aetebaselt &/cppcfrl 
retebesaIt w/epowlocppyfest 
cp vein in wetabisalt &/cppywflf
*c vein in wetebasalt s/Cpt~w 

4- 1SCS 4 tF 
42 11C 4 CF 
4S 1CZ1 CC 
SC 66;6 CC 
51 Z,;4 C; 
51 Ce1s 4 C 
51 01;7 CC 
51 Ce;8 CC 
51 Ce95 CCc 
52 1!C1 C 

Key to ettreviation 

.25 

.2 

.6 

.4 
1 

.6 
1.4 

3 

.5 
on page 

<.C7 
<.C7 
<.C7 
<.C7 
<.C7 
<.C7 
<.C7 
<.C7 
.10 

2.54 
2C. 

e.6 
1.1 
<.1 
. 
.3 

1.2 

4.2 
2.5 
1. 
1.1 

5.45% 
1.322 
6 

2,0C7C 
479 

2.48X 
1.4t2 
1.21% 

7,2CC 
1,,5C 

75 
65 
21 

1, 60 
1C1 
3°6 
468 
12! 
122 

2.14X 

27 
35 
<2 
,3 

35 
5 

12 
9 
7 

23 
13 
31 
27 
!5 
49 
se 
42 
55 
21 

9 
S 

<2C 
<2C 
<20 
46 

<2C 
<2C 
<2C 
15C 

ec vein in retabusalt &/cpfywl 
ep vein in retabaselt a/crfryowl 
*c silicified zore ir wetsbasalt a/9PcPcwl,sl 
silicifiec eo shear zore in metatesalt w/y,,cp 
retabesalt uw/spoy 
retabaselt &/epczcrtpy 
qz-ep lers in wetebasalt w/rvfcp 
op silicified zore in retabseult /pycP 
*p silicified zore ir retabeselt a/p~tcpbn,sl 
qz-calc tbrccio in metibasalt w/cp-pysl.r1 



Table -2.- ;ceo Cut 'I ind ctier erea arelytizsl results (see fis. 5)
 
( All vzluas in wCom urless mErkec X )
 

Mrp Samc1l Sermce WictF 1 2 2 2 2 2 3
T
No. Nc. ype (ft) Au Ac Cu Z2 co Co 9E Renarks
 

1 0543 S KA C.24 0.3 64C 1C3 5 31 - intabasalt w/fcstnl 
2 0544 CR C.7 .14 .3 345 57 4 
 14 - creer fault Goge I fteft NetatcEalt 
2 0545 S KA 
 .C7 <.1 24C 50 4 17 - ml st wetatesalt or 9 cz strirCers
 
3 16E8 G 2 .3e 1.2 6,9CC 66 <2 14 - wetebasalt w/ep,cgml,fest

4 0581 S NA <.C7 .4 1.75C 84 <2 36 - metabesalt w/eopc
 
5 C546 S KA <.07 <.1 385 3C 1 11 - metabesalt w/ml

6 16E7 G 1.5 .1C .1 1,150 1! 5 5 - op krots a/coplflst
 
7 1782 ss NA <.C7 .1 35 .75 6 13 63c el 200 it
 
8 OSt1 PC NA <.C7 .1 14 3 5 47 - el 1?5 ft
 
5 C552 Ss NA 
 <-.7 .2 35 !2 21 5C - el 175 ft
 
8 053 S NA <(.57 <.1 5f 2 1 - 175 ft
15 sl 

9 0554 Ss NA .C7 <.1 9C 20 15 16 - l1 16C ft
 

10 C555 SS NA .c7 <.1 62 
 1C0 13 14 - 1 150 ft
 
10 C556 ss N A .31 <.1 93 83 26 16 
 - el 15C ft
 
11 S54; FC NA <.;7 .1 73 44 3 1 - el 14C ft
 
11 0550 SS KA <.C7 .4 129 iC' 17 26 - l 140 ft
 
12 16E6 SS KA <.C7 .1 134 1C4 11 21 - el Sea 
level
 
13 05S; PC NA <.C7 .1 32 27 2 20 - el 2CC ft
 
13 c56C 
 ss NA .10 .5 79 76 13 21 - el 2CC ft
 
13 C5!1 FC KA <.C7 
 .1 1^1 42 4 17 - el 2C0 ft
 
13 C562 Ss KA .21 .3 162 de 
 17 23 - el 200 ft
 
14 1755 ss A <.C7 .5 R9 ,3 9 12 24C ,1 3C0 ft
 
15 1756 SS KA <.C7 <.1 379 71 7 45 22C e1 300 ft
 
15 1757 SS NA <.C7 <.1 323 e4 10 23 24C el 3C0 ft
 
16 Ces2 SS NA <.C7 .1 
 242 5; 11 23. 28C .l 26C ft
 
17 0557 FC NA .17 <.1 1538 5 5 18 - e1 310 ft
 
17 C5 5 SS N .C7 <.1 31C 95 1c 30 - el 310 ft
 
17 0693 Ss NA <.C7 .1 611 71 13 47 20C el 3CC ft
 
1e8 062 SS NA .24 .5 207 c1 27 23 16C e1 375 ft
 
19 06!6 SS KA <.C7 <.1 228 171 11 2e 27C el 460 ft
 
20 0683 Ss NA <.C7 <.1 361 97 9 33 21C el 440 ft
 
21 0567 SS KA <.C7 <.1 
 24C C 28 33 - el 550 ft
 
21 0568 CR 4 <.C7 <.1 114 44 <2 23 ­ ultrampfic
 
21 06.4 CR 1 <.C7 .2 179 R7 83 2e 31C metebasalt w/cz stringers
 
21 C685 ss NA <.C7 <.1 323 
 106 8 30 23C *l 49C ft
 
22 C056 SS KA .C7 <.1 6C 43 16 19 - el 6CC ft
 
23 C054 ss K. .10 .1 
 245 63 23 27 - el 12CC ft
 
23 C565 CR 2 <.C7 <.1 14C 35 4 12 - retabasalt w/sparse sull,~pcp
 
24 0563 
 C2R <.C7 <.1 19 22 <2 11 - metabasalt 
25 1713 G .2 <.C7 <.1 56 1GQ <2 - - test zone in motabasalt w/sulf 
26 C666 S .5 .C7 .7 2,200 32 <2 4 <2C qz-ep lens in betibasalt a/pycp
27 C667 CR .4 <.:7 .1 30n 1,75C <2 30 <2C oc ricF metabesalt w/cgsl
27 0Ufa S NA <(.7 .1 27C 3,CCC <2 26 <2C e. metebaselt rubtle aloz striecers a/cCslpy
28 1776 C .2 .1C .1 2CC *35 3 7C - test ep zcre in retatasalt w/cy,sl,cg
23 1777 CC .15 <(.7 <.1 50 7D, 27 1e - spear zone in retabasalt a/czlcsl,fest 
29 1783 Ss NA <.C7 .1 237 155 12 23 
 36C el 130 ft
 
3C 1775 
 S .3 <.C7 .3 710 ,0CCC <2 23 - Qz-ea veinlets ir wetttesslt u/cpslcy
31 C6c5 CP 2 <.C7 .2 51C 1 <2 15 <2C metanbaslt w/cz-er strirgers u/cp

31 1774 C .4 <.C7 .4 1,;Cc 1.3'% <2 29 
 - cz-ec veirlet in wotatEsalt w/crsjlwp
32 17E4 SS KA <.C7 .2 192 16a e 26 21C el 75 ft 

Key to atbreviation cr cze 2C. 



Table A-2.- RcEd Cut II and otler rrei crelyticel resLIts (see fig. 6)
 

Map Sample SamPle 
Ko. Nc. Typ 

hidtI 
(ft) 

Map 

Au 
1 

All values 

Ag 
2 

ir rom 

Cu 2 

unless 

Zr
2 

Farkec 

Fb 
2 

% 

Co 
2 

p 3 Remarks 

33 
33 

33 
33 

0664 
1712 

1772 
1773 

Cm 
C 

CR 
G 

C.2 
1 

.4 

.5 

C.17 
.1C 

<.C7 
<.G7 

2.5 
.2 

.° 
<.1 

6,;5C 
275 

2,PCO 
94 

56 
1.C5X 

2,CCC 
114 

2 
<2 

<2 
<2 

13 
-

20 
19 

<2C 
-
-
-

qz-oP lens in wrttbasalt */cp 
q2-calc zcne in wmtabesalt &/ecpyslpcp 
Cz-Gp seirlets in retitasult IL/sloco 
sl veirlet in oP 2cne in wetabasalt 

34 

35 
C6t3 

17S5 
CR 

SS 
3. 

KA 
<.C7 

<.C7 
.1 

.1 
5CC 

243 
54 

24 
4 

7 
12 

50 
<2C 

32C 
metabasalt 

el 95 ft 
w/oz-re stringers s/cppy 

36 
37 
35 

39 

1771 
177C 
1711 

17Ea 

. 
C 
G 

SS 

.1 
5 

.4 

hA 

<.C7 
<.C7 
.21 

<.C7 

.4 

.4 

.6 

<.1 

1,75C 
1,4CC 
2,~cc 

4!5 

4cS 
7' 
32 

57 

<2 
<2 

° 

16 
21 
-

26 

-
-
-

26C 

qz-ep veinlets ir metrbaselt i/cpsl 
e; zone ir TmtEtb,15t IL/ccweor c: 
fault zone in wetatesalt m/cpppyrlofest 
*1 5C tt 

4C 
41 

C673 
C072 

Ct 
CR 

1 <.C7 
<'.7 

.3 

.1 
254 

9 5 : 
43 
7 

4 
3 

37' 
2' 

-
-

ton st qz-calc altered 
ultramefic 

wetatesilt w/ry,cr 

42 

43 
Crt4 
1769 

CR 
SS 

3 
hA 

<.C7 

<.C7 
.2 

.3 
1:' 

'1C 
122 
1C 

5 
24 

30 
30 

-
15C 

ttr I gray 
a1 160 ft 

sc~ist 

44 
45 

C675 
175' 

S 
SS 

1 
NA 

<.C7 
<.C7 

.4 

.1 
1,170 

34C 
54 
5 

<2 
17 

35 
e 

-

15C 
oc 
c1 

altered 
150 ft 

zore ir retabasalt I/cOp 

46 

47 
0676 

17;1 
C 

Soil 
.75 

KA 
<.C7 

<.C7 
.1 

.3 
145 

327 
61 

6S 
3 

2 
23 

30 
-

19C 
hem st 
*1 15C 

silicified fetebeseit 
ft 

dike alscme CyCP 

48 17S2 Ss KA <.C7 .2 125 cC 15 35 11C el 9C ft 
49 
49 
50 

0651 
171C 
17$3 

CP 
CR 
SS 

3 
5 

NA 

.C7 
<.C7 
.79 

.2 
<.1 
.2 

1 5 
215 
227 

66 
53 
4 

5 
2 

10 

1C 
-

1! 

-

-
34C 

ec altered dike 
green schist ep 
e1 200 ft 

ir black wetEbasalt /cop 
Zene ir metabasalt u./sulf 

51 1707 C 
51 17C5 G 
51 17C9 G 

Key to attreviftion 

1.6 
.3 

ha 
cr Paie 

.C7 
<.C7 
<.C7 
2C. 

<.1 
<.1 
<.1 

1750 

465 
2,25C 

1C 
74 
33 

<2 
<2 
<2 

-

-
-

-

-

-

eo zone ir metabesElt &/cmwl-py 
fault zone in wetabasalt v,/celcegpcLge,;ypfest 
metabaselt w/sulfcp 



Table 4-3.- ;ceo Cut V-ospacl surface analytical results (see fiCs.7 and 9) 
All values in Cpw unless mirkec X 

Map 
No. 

Samcls 
Nc. 

Semple 
Type 

hi tt­
(It) AL 

1 A;2 rL2 Zr2 Fb 2 Cc2 El3 Remarks 

la 
1b 

1677 
167e 

SC 
SC 

'.C 
'.C 

<C.'7 
<.C7 

<C.1 
<.1 

42C 
164 

71 
'4 

14 
<2 

21 
1S 

-
-

fretabaselt 
Iretataselt 

&/celc veinletwl 

2a C53E 
2b C537 

C 
CR 

.6 
13.C 

<.C7 
.C7 

.3 

.2 
38C 
57C 

sa 
c2 

6 
6 

-
-

-

-
sheared wetatasalt and 
metabaslt 

fault gouge 

2c 
2d 

C536 
C53! 

Co 
C 

.4 
7.C 

6.69 
.C7 

1C.C. 
<.1 

1.151 
14C 

73 
7E 

17 
5 -

-

-
fault zore &//cpipytml~gouge 
retabasalt in fault zone 

ard cz eyes 

2. C!34 
3a 1675 
3b 16EC 
3c 16F1 
37 16E2 

Ch 
CC 
SC 
C 
C 

.1 

.C5 
E.' 
1.C 
1.' 

1C.!C 
.5E 

<.27 
.'5 

<.C7 

5.9 
5.4 
<.1 
4.6 

.1 

',5CC 
1.C52 

76 
1.151 

375 

53 
5' 
7. 
65 
R9 

11 
22 
4 

1. 
6 

191 
2? 

.1S 
3C 

-

-
-

-
-

cz-calc vein w/rycpfestfeult 5ouce 
sulf-qz veinlet ±/rycp,mlfest 
retebasalt w/cElc veinlets 
metabasalt w/ml,fest,cp 
metatesalt 

4a 1631 4 
Sa 1632 
Sb C541 

CH 
CM 
C 

. 

.4 
2.0 

.62 
7.;i 
<.C7 

1.C 
2C.C 

.1 

1,12C 
4.61X 

6C 

23 
'C 
74 

7 
'2 

5 

54 
196 

-

25C 
SC 
-

cz-celc trecciated 
cz I/cpryprl 
retatasElt 

wetataselt w/cppryoql 

5c C54C C 5.5 <.C7 <.1 53 6'. 6 - - altered retstasilt 
5d C542 
5. C537 
6a 1654 
6 16S9 

S 
CC 

C 
SC 

.5 
2.5 
.4 

S.C 

2!.42 
.14 

6.C3 
.1C 

22.C 
.2 

2.1 
.2 

4.671 
759 

1,6CC 
13 

33 
4 

26 
76 

22 
7 

12 
1C 

-
-. 

RR 
32 

-
-
-

-

brecciated wetatesalt w/oz-cvlc~cPtry 
sheared wetatasilt ./spirce Cz end sLlf 
CZ-mEtabEsilt %/cc~Py 
wetabesalt 

t~j 
'0 

7a 
7b 
7c 
8a 

163! 4 
1634 
1635 
1636 4 

CC 
CH 
CF 
CC 

.9 

.2 
1.1 
1.C 

.65 
4.94 

19.e9 
.!6 

1.C 
2C.C 
22.C 

.6 

1,06C 
4.881 
2.24t 

2,CCC 

39 
36 
2C 
4e 

2 
14 
4 

<2 

47 
117 
120 
17 

240 
15 
< 5 

210 

altered retatasmit I/cpopy 
cz wl/cpfy 
cz w/metabasalt m/cppy in 
tretabasalt 

bards and blots 

Sb 1637 
'c 163E 

CH 
CC 

.S 
1.C 

9.29 
.14 

25.C 
<.1 

2.7c65 
5,4CC 

22 
1C4 

1e 
4 

71 
4C 

5C 
740 

lest qz U/cppy 
wetatbaalt 

ea 047f 
9b 0475 

1Ca 16554 
Clb 1656 

1Cc 1657 
10d 165E 
11a 1c65 
11b 1654 
12a 1594 

CC 
CC 
CC 
CC 
CC 
CC 
CC 
Ck 
CC 

1.-
1.1 
*7 
.7 

1.3 
.15 
.7 

1.9 
1.C 

.42 
2.72 

.C7 
6.72 
.74 

<(.7 
4.97 
2.16 
.65 

.5 
24.C 
<.1 

11.C 
1 .1 
<.1 
2.7 
2.! 
2.C 

!,375 
4.251 

32C 
!,4CC 
2,1CC 

3C 
4,40C 

47C 
1,33C 

42 
52 
64 
2C 
4C 
3C 
52 
4C 
S6 

4 
17 

5 
5 
3 
4 
5 
' 
8 

63 
1Ci 
52 

113 
23 

7 
54 
4C 
43 

1EC fest shear or scsser zone w/cp 
- cz-calc zone w/cp 

370 retebasalt 
70 altered oretabasaltcz w/crory 

330 altered retabasalt c/cpry 
350 retabeselt breccia w/celcaz 
370 metabaselt w/one C.C1 ft bard of 
20 qz-celc, metabasilt %/crpy 

330 ftst altered metebasilt 

Ccry 

12b 1583 CC 1.6 
17a 1652 CC 1.6 
14a 1.582 CC 1.1 
14b 1581 4 CC .4 
15a 165C CC 1.5 
15b 1651 CH .3 
16a C45E CC 1.0 
16b C457 CC 1.5 
l6c C45c RC 1.C 
16o C455 FC 4.0 
160 G454 RC 3.C 
16f C453 RC 3.C 

Key to atbreviation cn 

16.94 
33.12 
7.71 

15.65 
17.90 
1'.33 
2.4C 
3.57 
.'' 

<.C7 
<.C7 
<.C7 

oi<e 2C. 

26.C 
79.5 
8. 

42.2 
24.C 
56.6 
26.C 
9.C 
7.3 
<.2 
<.2 
<.2 

e,37C 
3.771 

7,34C 
1C.7C% 
1.216 
6.441 

22.70G 
3.C01 
1.17% 

475 
28 
'7 

24 
24 
41 
46 
44 
73 
76 
57 

11C 
54 
72 
43 

E 
5 
5 

14 
3 

15 
1C 
7 
3 
2 
4 

17 

165 
137 
56 
E8 
SC 

157 
3C 
66 
71 
3C 
25 
5 

-
<5 

150 
-

1C 
2c0 
-

12C 
120 
5!C 
3$0 
ScC 

fest altered metabesalt L/crpy1 
ez-celc m/cp,py 
fast altered metEbesalt w/ccirypirl 
fest altered metatbsElt a/crry,ffl 
altered Netatesaltcz w/cppy,0.1 ft fe;lt 
qzcPYml U/fest retateselt 
co, Fy 
altered metatasalt w/cz,cpog 
gossan erd fault gouge 
ultramafic dikeerp, lo;cpitescarse cp 
fine grained mEfic-Lltraaefic rcck 
porplyritic fetadicrite 

ccugs 



Table A-!.- ;cad Cut Prospect surface analyticel reSLltS (see fi;s.7 end 9)
 
All weluas in ;pm unless naerkoc X 

map 
no. 

Sample 
Nc. 

Samprle 
Type 

widt~ 
(ft) AL1 AC 2 CL 2 Z~n2 Fb2 Cc2 8 3 Remarks 

17a C5SC CR 1 .C C.21. 1.C 1,-25C 74 2 35 -ffetebasalt 

l7b 
17 c 

C!75 
C578 

Cm 
CH 

.7 

.5 
<.C7 
6.75 

.4 
3C.C 

605 
6.8C5k 

3? 
37 

<2 
8 

11 
69 

- metabasalt w/qz-calc 
qz-Calc s/metabisaltpcptpy 

17d C577 CH *3 .72 3.4 4P45C 67 5 4C - n'tatesalt 
1 7 0576 CM . 2.78 1 2 .C 2 .5 82 49 5 a 6 -qz-czlc m/crp-pyffetateselt 
171 C575 CR 3.C <.C7 (.1 965 7C 2 29 -ultrimafic aio1lcgcpito 
17g 0574 
1 'n 0 5 ! 

CR 
C C 

3.C 
1 ~.C 

<.C7 
<. C7 

(.1 
< .1 

9C 
3 2 

57? 
4 C 

4 
4 

15 
6 

- metatesalt 
r orptyritic Netadicrite 

18.; C492 CC 14 lt.C !7.C 3 E.0C <5 altered metatAsilt~cz-CEIC aLICpfpy 

1zb 43 cc 1.' 1.1 2 .4 4S,45C 7C E 3 6. 30 altered ffetateselt Ii/c~ppy 
i;a 
l9b 

1647 
I t4 ? 

cc 
CM 

1.4 
1.1I 

.3'. 
1 6. eC 

.4 
4C.5! 

47C 
.36% 

52 
58E 

2 
C 

/4C
P5 

90, altered ffstetasalt %/Cp~py 
1C CZ-CEIC I/Py.-CC.C.CCl ft fVLlt 90USe 

1Q-c 1649 cc 1.C !.C1 3.1 2,3CC 7? 4 35 1!C elte-ed ffetatzszlt m/cp.-py~veinlet cf pz 
1;d 04 7 cc Ii.C <.C1 < .2 22C 45-5 525 SS Lltramatic dike w/2 in p0lo0Cpite 
2Cz C465 cc 1.5 .1C .4 765 94 3 AC7 EC ffetatasal't 
2Cb C'.6! CH .7 3C.51 61.?7 1C.90% 55 i C 99 - cropv w/qzpard C.C5 It fault Gouge 
20: 0467 cc 1.6 5.19 16.C 1.112 56 4 6i 150 cz-calc,Eltered moetaaselt %a/Cp,py 
20d 046e cc 1 .5 .27 .4 73C 67 3 3 4 390 ultrimafiz i&/0-lcgcpite 
21a C473 cc 1.C .31 8 64C 37 6 20 - metabasult 
21b 0472. cc .5 3 3. 26 6 2 .7 1C.602 45 E 114 - cz-czlc a/cp,py 
21c C471 cc 3.0 1C.C5 24.C 2.C12 4C 6 46 SC altered ffetabasalt U/cp~py 
2ld C47C cc 2.5 <.C7 .2 36C 38 3 18 110 ultramsfic 

0 22a 164! cc 1 .C .C7 < .1 78 110 3 4C 50 metabaselt 
22b 1 6 44 cc .9 C 3 .7 4CC de 4 19 <5 altered mfetrbesalt m/cp,py 
22c 16454 Ct, .7 4.83 22.5 5.C4% 88 8 4C 20 qz w/cptryC.1 ft Cf felat fault SOLCO 

22d 1 6 46 cc 1 .0 .17 <.1I 31I 6C 2 27 <5 wetabasalt 
2!a 157C RC 2.0 .14 .2 245 ill 19 43 170 sheared ultramilic a/cpjpy,fest 
23b 1571 CI- .25 18.03 35.0 6.9042 42 14 53 - qz-Calc acp~py 
24a 1639 
24b I164C

4 
cc 
cc 

.5 

.5 
.314 
.89 

.2 
S.C 

18C 
4,9ocC3 

de 4 
3 

42 
! 3 

1CC 
2CC 

metatasalt w/cripy 
CZ w/co,ry 

24c 1641 CH .1 1.34 2.7 2#6CC 48 9 62 70 fault scuge 
24d 1642 
25a 1578 
i5o 1577 

cc 
cc 
cc 

1.C 
1.C 
.6 

<.C7 
<.C7 
1.65 

(.1 
.2 

1.8 

24C 
112 

1,66C 

72 
74 
69 

3 
16 
7 

25 
32 
52 

EC 
123 
1101 

wetataselt 
feat altered metabasalt ~i/crpry 
fest altered metabasalt IL/cr,ypymnl 

25: 1576 cc 1 .C .31 .4 25C 76 30 30 190 altered ffetabseslt 
26a 1569 CH 1.1 !.C2 9.; 1.582 34 11 89 13C shear zcre~cp,fest,mrl 
2­ 1568 PC IC.C < .C 7 .2 81 72 1 7 28 12C ultramalic 
i6c 1 5 67 RC Ib. C <.C7 < .2 47 28 1 5 7 ;5C silicified zcne in ultrawrafic 
26d 1566 SC 15.0 <.C7 <.2 82 39 46 17 110 ultrzmafic 
27. 157! cc 5.9;7 3 .5 4C5 53 1 3 3 140 cz-altered metatasalt w/cppcy 
27b 1574 cc .6 22.C5 2C.C 1,3365 62 13 118. - lest altered mtetbasalt m/cp~py 
2Ea C527 cc 1.3 .07 <.1 24C 92 2 33 260 mfetabasalt 
2Eb 
2;c 

C!26 
C525 

cc 
C C 

2.C 
1 .7 

2.1; 
.17 

2.6 
< .1 

300 
53 

78 
12C 

<2 
4 

45 
3'2 

11C 
?CC 

fest greenstcne m/sulf
br-ecciated metzbasalt w/C.4 ft Cf fZLlt gouge 

2;. 1573 cc 1.2 .89g 1.2 40C 100 5 42 150 lest altered mtetbeszlt 
2;b 1572 cc 1.C .31 .4 46C 1C2 S 3-, 220 fest altered metabzszlt 
3:a C523 cc .7 .C7 <.1 37C 98 37 180 lest altered metabasalt 
3co 0522 cc 1.2 . 38 .4 320 6C 6 60 1 C lest metabasalt w/calc 

3l0 J521 C C 1.4 1 .4 7 .8 2 4 4 2 C 95 230 test altered me~tabESalt %/fiLlt gCLge 

V~ey to ettrjaytion cr pace 20. 



Table A-3.- aced _ut Prospect surface analytical results (see fiqs.7 and S) 
All values in nr urless earkec X 

toap Samcle Sample idtt 1 2 2 2 2 2 3 
No. Nc. Type (ft) Au Ag Cu Zr Pb Co Ea Remarks 

31a 
322 

16'$ 
C4!a 

CC 
RC 

1.5 
2.' 

C.1C 
.16 

<C.1 
.2 13 

34 
27 

3 
6 

17 
24 

15Q0 
1!C 

etabaselt 
fetabosalt 

breccia 
breccie 

w/iz-calcsoffs 
%/qz-calcsoNe 

sulf 
sult 

33a 158C CC 2.C <.C7 3.6 22C 75 17 2E 17C altered *eteasElt */sow0 fest 
33b 157S CC 3.C <.C7 .7 45 7e 13 27 21C fest altered metabasalt 
34, 

34b 
3'a 
7Cb 
35c 

C532 

C'31 
.'3C 
525 

C52! 

CC 

CC 
Cc 

tC 
CC 

2.3 
2 

.C 
.7 

3.C 
1.2 

1.65 

.2' 

.5c 

.;C3 
<.C7 

1.C 

<.1 
.5 
.2 

<.1 

cc 

41 
35 

16C 
11C 

2' 

56 
2C 
24 
24 

2 

7 
2 
3 
2 

47 

24 
eC 
35 
3C 

140 

14C 
1CC 
20 
7C 

cz-:lc zone w/Cyult gcu~e 

fest fault Gcu;eoazpcalcosparse 
fest fault ;cuseazcrlcsczrsa 
cz-celczone w/breccittec eltsree 
altered retatesalt 

py 
py 

ffetetaspltsD-rsq ry 

36. 
37a 

16!3 CC 
R474RC 

3.C 
1.5 

1.71 
.C7 

1.C 
. 

179 
57 

23 
139 

10 
6 

'' 
67 

-
S0 

altered 
*eteasatl 

ntetasalt m/pyfest 

Kay tc aEcretviition cr pate 2C. 



Table t-4.- Rcad Cut 3DM mnElatical results 
05F1- (sr.* tiS. 12) 

C All values in gpm unless irnrkec X 
sample Cepth Cap1h 

No. Frof To Irtorv9lE AL A;2 Cu2 Zn 2 Remarks 

1 2.CC 5.C0 3.OC 2. i4 C.e 3,1CO 26 3 27 metebesalt i/qzcalccppy 
2 5.OC 1C.CC 5.CC .C7 .1 295 69 2 28 metabasalt w/az.calc~cpoiy 
3 10.CC 15.CC 5.CC <.C7 <.1 155 42 <2 19 metabasalt w/Gp
 
4 1'.CC 2C.CC 5.CC <.C7 <.1 29C 79 <2 30 metebasalt Osep
 
S 2C.CC id.CC 6.CC .14 <.1 E2 22 <2 35 netabesalt w/qz-calc
 
6 2e.CC 2°.CC 2.CC .C7 <.1 2; 73 <2 27 ftaateselt ca/z-calc
 
7 29.CC 2S.3C C.3C .1C <.1 12 1CC <2 3! metaEbsalt I/qz-calcofeit 
9 2'.3C 29.'C 1.2C .1C <.1 7C 69 <2 31 ifetitaselt I/Qz-calc 
S 25.5C 32.C' 2.5C .59 .7 '^5 47 <2 35 letabosalt-cz breccia %/ccFy 

10 32.0C 32.'C C.6C .75 1.6 3?C 3C 2 Pa4 fault zoro w/cz trecciacppy 
11 32.6C 32.EC C.2C .24 1E.C 1-.4% 2C 2 21 cz-broccia zcne am/c 
12 32.9C 35.CC 2.2C <.C7 <.1 23C 68 <2 3^ metataselt /oaz-czlcccPy 
13 35.CC 36.CC 1.CC 1.'1 <.1 2;5 7C <2 46 getabasalt IL/Qzpcpwpy 
14 36.CC 38.!0 2.5C 5.93 1.7 S C <2 1C7 cz-calc breccia c/Cec; 
15 3e.5C 4C.CC 1.5C .1C .1 1C7 2C <2 7 cz-celc breccis a/crvy 
16 4C.CC 4C.CC C.SC .'7 <.1 57 3e <2 12 metEtasalt treccia %/az 
17 40.!C 45.'u 4.7C <.C7 <.1 74 4C <2 17 wetibesalt a/eo 
13 45.5C 'C.'C 5.CC <.C7 <.1 61 43 <2 1E retatesalt &/op 
19 5C.5C 57.'C 7.0C <.C7 .1 64 32 <2 13 roettaselt w/ep 
20 57.5C 6 C O 2.5C <.C7 <.1 3 26 <2 9 chert-ep w/hem s1 

CD12 (see fig.13)
 

SEmple Dectt CeptF 
No. Fror To Irteruil Au 1 A 2 Cu 2 7r.2 P2 Co 2 Remarks 

21 27.OC 27.4C C.4C <C.C7 <C.1 37 - - - retabasalt w/qz-calcpycp 
22 30.6C 31.40 C.-C <.C7 .2 14 - - - wotlbasalt &/oPPcCPy 
23 !2.;C c4.CC 1.1C <.C7 <.1 2C5 - - - oetebaselt &/epcppy 
24 1^3.5C 1C4.50 1.CC .14 <.1 29 - - - silicified zcne w/cppy 
25 1C4.5C 1CS.1C C.6C <.C7 <.1 20 - - - etabasalt 
26 1C5.1C 1;7.CO 1.9C .C7 <.1 24 - - - retabasalt-op broccis w/cpps 
27 1C7.CC 1C9.!C 2.3C <.C7 <.1 55 - - - netebesalt w/qz~pyocr 
28 109.3C 11C.CC C.7C <.C7 <.1 13 - - - s~'erred wetEabsalt &/goug* 
29 11C.CC 114.dC 4.6C .07 .2 11 - _ - silicified zcne t/ryocp 
3C 114.6C 117.CC 2.4C <.C7 .1 122 - - - ultramafic w/ohclgorite 
31 117.CC 119.6C 2.6C .1C <.1 39 - - - ultromafic w/phlcgcpite 
32 119.6C 122. C 2.9C .C7 <.1 46 - - - silicified btecciz w/pycp 
33 122.5C 124.25 1.75 <.07 <.1 24 - - - silicified breccia &/pypcr 
34 124.2, 126.CO 1.75 .C7 <.1 34 - - - silicified breccia t/pvcp 
35 126.CC 13C.CC 4.OC .C7 <.1 7C - - - fetabaselt treccia u/ozpccpy 
36 13C.CC 131.4C 1.4C .1C <.1 111 - - - elbteasElt breccia a/qzPycr 
37 171.4C 133.20 1.9C .24 <.1 '7 - - - silicified treccia a/poF°y 
3^ 133.2C 135.CC 1.3C <.C7 <.1 74 - - - fetEbaselt breccia a/czrypYc; 
39 135.CC 138.CC 3.0C .1C <.1 5 - - - NetEbaselt breccia %/qzirpycp 
40 13E.CC 141.CC !.CC .'1 1.4 2e - - - retEtesalt breccia &/az~Pycp 
41 141.CC 146.4^ 5.4C <.C7 .2 162 - - - NetEbesalt %/qzvfypcp 
42 146.4C 14S.1C 2.7C .24 <.1 1' - - - getEbesalt treccia L/q:zCC>Py 
43 14;.1C 13,.CC 3.9C <.C7 <.1 171 - - - Mettaesalt 
44 163.CC 165.CC 2.CC <.C7 <.1 ;5 - - - fetebaselt a/ep,py 

Key tc ettreviEticn cnr pe 2C. 



lable A-4.- Fcad Cut "CH anabltical results 
C2F3 (see fie. 12)
 

All values in cc; unless Marked X
 
Sarple Deetn Cepth 2 2 2 2 2
 

No. Prtc Tc Irterval Au 1 S Cu 2n Pt C2 ;emzrks
 

45 57.4C 53.4: 1.OC <C.C7 C.2 650 - - - eD-Otz w/cpy
46 5E.4C 6C.CC 1.6C <.C7 .2 36C - - - metstasalt w/epfcissew cyfcr 
47 60.:C 63.CC .0C <.C7 .2 'C - - - fetiatselt m/qz strirgers 
4e 9C.CC 52.C 2.5C <.C7 .1 31 - - - retatbsalt W/ep,cz 
49 19C.t: 19!.2C 2..iC <.C7 .2 25 - - - wetatesalt treccia a/qze 
5C 143.2C 1q6.5C 3.3C <.C7 .1 77 - - - retitesalt i/sparse ezoey
51 1e!.5C 1;E.'. 2.0C .C7 <.1 13 - - - fetabaselt L/azgy 
52 155.C 2r.-3 1.SC .27 .3 34 - - - rftabaselt W/oz Lreccijfry 
53 203.;C 2C2.3' 2.jC .55 .7 21 - - - wetabasalt-treccia &/czpry
54 e'2.3C cC4.7C 2.4C .17 .3 13 - iretateselt-treccir &/czrycc 
,5 2.4.7C cC'.c C.!C .C7 .3 4 - - - retitsalt U/py
56 2C5.2C ZC!.HC 3.6C .72 .6 14 - - - fetabeselt-treccia iL/qzeycr 
57 20E.EC 211.;0 3.1C 1.-5 1.3 31 - - - fettbaselt-oreccia a/qz1cyocp
5' 211.SC 215.CC 3.1C .45 .6 24 - - - feetaesalt-breccia 9/pywCp 
59 215.CC 217.CC 2.CC .41 .6 52 - - - retebasalt w/qzopy 
60 217.CC 215.C. 2.-C <.C7 .2 134 - - - retebasalt /qazwy 
e1 219.;' 224.CC 5.CC <.C7 .2 45 - - metabaselt wi/QZ, y 
62 224._C 226.2C 2.2C <.C7 .2 16 - _ - wetediorite %/some ry 
£3 22c.cC 22E.'C 2.3C <.C7 .2 32C - _ - retebaselt a/epeycr
64 228.5C 23C.CC 1.5C <.C7 .2 240 - - - retabasalt &/ep,,ey,cp 
e5 23C.OC 235.CC 5.CC <.C7 .2 2E2 - - - wet-tasalt W/eptpyocp 
66 235.CC 237.CC 2.0c <.C7 .1 142 - _ - netabaselt t/epcprry
67 237.CC 2c42.CC 5.QC <.C7 .1 54 - - - retbaselt a/epppyfcr
 
6! 273.CC 275.CC 2.cC .34 .7 4CC -- ffretebasalt iL/qzfrypcp
 

0CCI4 (see fig. 11) 

Samole Cecth Cept2 
2No. Frew To Irterval Ai. 1 AS 2 Cu 2 r 2 Ft:2 Co emrks 

- C.CC ;.CC 9.CC C.17 C.5 2CC _ _ - retbacsalt-breccia s/czIyocp
70 9.0C 1^.C0 1.CC 1.'1 .9 32 - - - etateselt &/qzoytcp 
71 1C.CC 14.7C 4.7C .e2 .5 151 - - - retiteselt-treccia %/qzey 
72 14.7C 17.'0 2.3C .45 .4 6 - - - silicified treccia i/pypcp 
73 17.CC 19.C0 2.0C .t5 .4 12 - _ - silicified breccia a/pycr 
74 1.C0C 21.'C 2.5C .21 .3 165 _ _ - retitasalt-treccia &/ozeycr 
75 c1.5C 22.5C 1.0C <.C7 .1 32 - - ' treccia zone w/py,cr
76 22.5C 26.2C 3.7C .31 .5 3CC - - - metebasalt-treccia u/Qzrycp 
7? 26.2c 27.50 1.3C .e9 1.7 132 - _ - silicified zcne w/ryfc
78 27.5C 29.CC 1.5C <.C7 .2 17C - - - netEtaselt a/qztcp,py
79 36.0C 35. 2.3C <.;7 .1 220 - - - retEtcsalt-breccia &/Qzgy,cp

Key tc aetrevietion cn PDEe 2C. 



Table A-4.- RcEd Cut CCH arilylicul results
 
DCF-5 (see fi^. 1') 

( All velues ir gwr unless markec X ) 

Sample Cepth CaptA 
No. Fro 7Ic IntervEl Au 1 A 

2 
Cu 2 Zn2 ;t 

2 2 
Co Remarks 

QC 27.CC 31.CC 4.0C <C.C7 <C 2 3c 57 - - retebasalt /atzoy~ c 
81 51.CC 52.4C 1.4C <.C7 .2 '° 37 - - silicified fetabeselt a/Cycc 
82 52.4C c1.CO E.6C .1C <.2 1!4 56 - - wetatasalt I/qzoryocc 
e3 61.CC 64.CC !.0C .41 1.C 214 65 - - aetebaselt ta/oz,;y 
84 64.CC 7t.CC 12.CC <.C7 .3 1e4 6C - - metabosalt a/epvcy 

CL"6 (see fic. 1C) 

Saplo 
No. 

teCth CePtI 
Frow Ic Irterval 

l 
Au 1 A;2 Cu 

2 
Zr2 

2 
Pt 

2 
Co Remarks 

111 C.0C !.CC ..CC <C.C7 <C.2 72 3; - - ftebasalt s/eppczocy 
112 E.CC 1c.CO 8.oc <.C7 <.2 (4 41 - - retabasalt s/epczusulf 
113 16.CC 21.CC 5.OC <.C7 <.2 115 3e - - retabaselt L/opcz 
114 21.CC 2Q.5C e.5C <.C7 <.2 76 4S - Retabesalt a/cpwylcnite 
115 29.5C 36.CC 6.5C <.C7 <.2 5 5 - - retebasalt uaqzoep 
116 36.CC 4C.CO 4.CC <.C7 <.2 18 53 - -aetabaselt uk/qzfeo 
117 4C.CC 46.CC c.CCcc .C7 <.2 0 56 - - aetabasalt 
118 46.CC 5C.CC 4.0C <.C7 <.2 162 43 - - retsbasalt ui/epcp 
119 50.OC Se.CC e.CC <.C7 <.2 1SS 59 - - etabasalt &/qzeo,sulf 
120 6C.GC 66.CC 6.GC <.C7 <.2 119 49 - - retobasalt w/Ip.czocrtpy 
121 66.CC 7C.CC 4.0C <.C7 <.2 49 46 - - rtebasalt alqzfpcp 
122 74.5C 75.CC 4. 5C <.C7 <.2 2e9 44 - - rottaselt w/epQzcp 
123 83.0C e4.cc 1.0C <.C7 <.2 e5 46 f - etaEbasalt m/epezocpysl 
124 8e.CC 51.Co 3.0C <.C7 <.2 14 29 - - wetEbasalt-ee-oz 
125 96.Cc 1CI.CO .Cc <.C7 <.2 34 - - retabesalt %/qzoepcp 
Key le abbreviation cn pa.e 2C. 



Table A-4.- Rced Cut COH enalyticil results
 
CY7 (see fi5. 1)' 

All values in ccm unless mrkec X 
SamDle Depth epih 1 2 2 2 2 2 

No. Fror 7c IntervEl Au AS Cu Zr PE Co Remarks 

e5 
86 

64.;C 
°C4.CC 

65.40 
81.C0 

C.sC 
1.CC 

<C.C7 
<.!? 

C.3 
<.2 

4CC 
1:2 

2c 
22 

-
-

-

-
tretabasalt a/ep.oztryocr 
retediorite i/metabEsalt &/cycp 

87 ?2.CC 94.CC 2.CC .14 <.2 Sc 36 - - Netabaselt a/epopyicp 
!8 
e; 

Q4.OC 
lCC.CC 

1CC.CO 
101.53 

6.CC 
1.5C 

<.C7 
<.C7 

.2 
<.2 

132 
46 

43 
Ea 

-
-

-
-

iretebasalt W/azcy,cp 
fftabasalt i/az 

9C 101.5C 105.Co 3.5C <.07 <.2 12 3C - - vetibesalt a/qzPgouS~eryP:o 
91 1C5.C' 11C.CC 5.0C <.C7 .4 1? 24 - - ifetfoesrlt qz~'Sousertcyc: 
°2 110.CC 11,.CC 5.0C <.,7 <.2 7( 74 - - retatbeslt /Izpycrwetzdicrit* 
;3 1i5.CC 1ZC.CC 5.CC <.C7 .3 !^ t7 - - vtebaselt a/q:,pycravetivjcrite 
94 120.CC 125.0C 5.cc <.C7 <.2 12 82 - - metebrselt wioz,ryccwetaciorite 
95 
96 

12S.ZC 
12c.9C 

126.;C 
1 Z.0C 

1.9; 
1.60 

<.:7 
<.C7 

<!. 
<.2 1 

'4 ' C 
8e 

-
-

-
-

Netabesalt-treccia Slazfycc 
wetzbeselt-wetadiorite wflorite 

97 
sE 
99 

10C 
1C1 

12.5 C 13C.CC 
13C.OC 135.0G 
135.CC 13^.SC 
136.50 14C.CC 
14C.CC 145.CC 

1.50C 
5.CC 
1.5c 
3.5C 
5.CC 

<.;7 
<.07 
<.07 
<.?7 
<.C7 

.3 

.3 

. 

.3 

. 

114 
19 
de 
2 

' 84 
82 
66 
3C 
45 

-
-

-
-
-

-
-

-
-
-

fetteiorite-breccis ILI/ycc 
retedicrite-treccia i/ypcp 
retEdiorite-treccit w/py.:p 

eetrciabase a/ep,qz 
retatetslt c/opsrycF 

1:2 145.CC 149.8C 4.5C .C7 .3 123 56 - - wetabasalt w/epOczcyfcrPeF 
1C3 
1G4 
135 
106 
1C7 
1ce 
CoQ 

149.5C 15C.'C 
15C.5! 155.C0C 
17 .0C 175.CC 
175.CC 18C.CC 
18C.CC 182.CC 
1E4.5C 1E5.CC 
199.CC 1;5.CC 

1.CC 
4.5C 
5.GC 
5.0C 
2.0C 
4.5C 
6.00 

.21 
<.C? 
.17 
.34 
.14 

<.C 
.C7 

.2 
<.2 
<.2 
<.2 
<.2 
<'.2 
<.2 

25 
1 2 
25a 
113 
?5 

151 
1C3 

53 
86 

106 
97 

104 
95 
87 

-

-
-
-
-
-

-
-

-
-
-
-

wetbaesalt a/ap,cy,cc 
-rtaciabase a/py,ce 
wetabasalt-breccia a/ecpoacp 
fetatasalt u/epczeycrIrew 
wetzbeselt-treccia a/QzfyPCp 
wetebesalt a/*prycp 
wetediabrse t/eppoyfcpptg-e 

110 
Key 

2CC.CC 2C2.5C 
to etbrevicticn 

2.5C 
cn ncse 

..7 
2C. 

<.2 1i9 6c - - wetadiabase /disser Pyocr 



Appendix A Footnotes
 

1 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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Table 5-1.- CFilket FerirsulE inc Islands sup:limertary tralysis (see fis. 5)
 

Rao No .... 7 7 7 31 4e 48 4e 48 4e 51 
Sawple Nc. C586 C537 C5se 1799 1004 le7 1808 1809 i1eC C695 

Cu . .2...... 2 74 461 B,46 >2y >2% 1.342 >22 1.322 >2% 
Ob ........ . 28 22 34 37 2? <5 43 27 35 35 
Zn .... ... 53 43 17 1.022 181 396 1C7 75 65 3e6 
00 ........ 1 <1 <1 7 5 9 5 11 1 71 
A; ........ . <.5c <.sc <.5c 1.2C 4.10 12.50 1.2C e.60 1.1c 1.2c 
Cd ...... . <1 <1 <1 45 <1 1 <1 <1 <1 <1 
Ki ........ . 15 1° 7 13 11 3? 13 17 17 1! 
Co .2...... 2 0 9 7 15 139 23 23 13 49 
r,.... .. 1,C4 7C4 36C E555 1,32 1,C!2 1,247 1,C O6 62 1C CC 

Cr .. .7 25 35 127 15,! 14! CI 157 1l3 97 
L. ........ 
i ......... <1 

10 
<10 

C 
<iC 13 

<1 C 
<1C 

<10 
11 

<1^C 
<1C 

<C 
<1C 

<10 
<1C 

<1C 
<1C 

ags 
Ta .. .... . 

9 
5 

1C 
<IC 

<5 
<1C 

50 
21 

<5 
<1C 15 

<(5 
<10 

<5 
<iC 

11 
<1C 

<( 
<1C 

9i ........ 15 <2 3 5 <2 <2 3 <2 <2 <2 
So ........ <5 5 5 <5 <5 67 <5 29 e 38 
V ....... 33 161 ' 6 57 396 291 44e 471 237 2?5 
Sn .. .1.0.. ...<1C <1C <10 <1C <1 n <1C <1C <1C <1C 
S . bb . <5 <5 <5 <5 (5 <5 <5 <5 <5 
re 7......... 96 4.26% 1.7!% 4.53% >1CX >102 e .37x >1cx S.E12 >1C0 
Ee 2 ...... 2 2 2 <1 <1 <1 (1 <1 <1 <1 

w Li ........ 4 12 <1 6 e 10 13 8 9 6 
00 Ez .h...... 3.8 430 135 iC 13 10 1 1 9 9 46 

Kb. ....... 42 22 12 11 67 50 BO e4 33 51 
Fb s........ 93 1C7 68 <E <E <8 <( <8 <e( 
Sr. ....... 272 1,C12 69 9 499 292 394 511 2Ce !34 
Ta ........ ( < <8 <8 <8 <E1 
Al. 7.6e8 8.162 7.3E% 1.29% 5.49X 4.97% 6.622 6.68% 3.92X 3.E22 
, g . . . . . 3.542 . 92 .5? X.3C0 .81 .13X .71X .512 .15X .27X .11X 
Ca 4.652 4.E42 .442 3.662 E.15% 4.99% 7.822 9.53X 4.512 6.CBX 
Ka 2.342 2.78% 3.362 .102 .322 .3c% .322 .402 .192 .3C% 
K 2.51X 2.0C6 2.512 .CC <(.05 .C6% (<.Cs .C62 <.C52 .C6% 

All velues ir Crp unless werkec 2. 
Key to abbreviation cn pare 2C. 



Tecle e-2.-
 Pcao Cut Prospect , SUrfrCe SpmpIG sLCCliwrntEry inelysis (see fiss. 7 anc 9) 

Pao No.... 'a 
 7b 5b lCb 151 19b 22c 24b
 
Sample Nc. 1652 1634 1637 1656 165C 1648 1645 
 164C
 

L.. .... 12 14 4 S 3 18 7 1 
i;.. ... 15 15 2C 2C 3C 20 15 
 5
 

Cu. . >2 >2 X 2 2 7,CCC 1CCtC >2 X >2 X 5,CCC
Ft ........ 10 
 Ic IC <10 1C <iC iC 1C
 
Zn . .'.... <2CC
. <2CC 
 <2CC <200 <2CC - <200 <2CC <20C
00 ........ . .<5 <5 <5 <( <( <5 
 <5 <5
 
'a . .. X..... 1C X 1, X 1' 3 15
1, .. 
 2 5 XX 3 

3 2 * 3 . 23. . ...... 

.i.7...... 4 1Cc 3'6 
 3 32 50 32 3C
 

Co ........ 2CC 1CC 1CC 10C 
 5C 100 70 7C
 
Cr .. .. 3C0 15C 3CC 2CC 15C '20 C 200 20C
 
Cd . ..... <2 <20 <20 <20 <2C <20 
 <2C <20
 
as . . 1,5C0 3.COC 5CC 200 1CCC 5,C00 2,00C 7C0
 
S . .. .. 20C <100 <1CC <1C5 < 1CC <1OC <10C <1CC
 
ln .......... 3CC 5CC 5CC 1,50C 7^C 3CO 7C0 1CCC
 
V. ' 0 15 7C 7C 7C 
 SC 7C 7C
ei ........ 0 <iC <IC <10 
 <iC <10 <1C <dC
 
Sn . ... <S <5 <5 <5 
 <5
 
Zr . . <1C IC <'IC <10 <10 <10 <1C 2C
 
S. ......... 1C 1C 1C <10 <1C 10 1C 
 <1C
 

ca.......... *- 15 Sc 70 1C 
 10 20 2CC

S <11 ... <1 <1 <1 <1 <1 <1 
La . ... 2C 
 2C 2C <20 <2C <20 <2C <2C

hb . .... <10 <IC <10 <1C 
 <10 (1C <1C
 
Sc .. 5 <5 5 7 
 <5 5 5 1C
 
Sr. . (....... 'iCC<1Cc <1CC 1'0 <1CC <100 <10C 1Ce
 
Y.. .... <1C 
 <iC 2C 20 <1C <1C IC 10 
Ca .052 .50X <.C52 5 X .7CX .'CX 2 2 3 X 
P9 ........ .15X .2CX .15' .70C .iC2 .2CX .5C2 .702

Ti.. 07X .C7X 
 .1CX .1C% .C7X .C7X 
 .1CX .C2G
 
Na........ .15' <.15X .2CX .30% .3CX 
 .2CX <.15X .502
 
K......... <.5C% .501 .5t2 <.50C <.5C2 <.50Q <.50C <.50X 
Si. ' C 2 3C X 3C X 30 X ' C 2 30 2 3C 2 3C 2
 

%2
Al 1..2 ....11 2 ... 1 2 2 X 
 2 A 
Pt........ <.05 <.C5 
 <.05 <.C5 <.C5 <.C5 <.C5 
Fd....... . <.01 <.C1 '.1<.01 <.C1 <.C1 <.G1 <.C1 

All values ir ppn unless warksc X.
 
Key to atbreviation cr page 2C.
 


