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STUDIES RELATED TO WILDERNESS STUDY AREAS

In accordance with the provisions of the Wilderness Act (Public Law
88-577, September 3, 1964) and the Joint Conference Report on Senate
B111 4, 88th Congress, the U.S. Geological Survey and U.S. Bureau of
Mines have been conducting mineral surveys of wilderness and ptimitive
areas, Studies and reports of all primitive areasgs have been completed.
Areas officially designated as "wilderness", "wild", or "canoe" when
the Act was passed were incorporated into the National Wilderness
Preservation System, and some of them are presently being studied. The
Act provided that areas under consideration for wilderness designation
should be studied for suitability for incorporation lnto the Wilderness
System. The mineral surveys constitute one aspect of the suitability
studies, This report discusses the results of a mineral survey of some
national forest lands in the Tracy Arm—Fords Terror study area, Alaska,
that are being considered for wilderness designation and of some
adjoiuing lands that may come under discussion when the area is
considered. The area studied is between tidewater and the International

Boundary in the Coast Range southeast of Juneau in southeastern Alaska,
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Studles related to wildermess—-primitive areas

Mineral resources of the Tracy Arm Fords Terror

Wilderness Study Area and Vicinity, Alaska
Summary

By David A. Brew, A. L. Kimball, Donald Grybeck, and Jan C. Still

The Wilderness Study Area consists of about 322,300 hectares (1,250
square miles or 796,400 acres) on the southwest side of the Coast Range
in southeastern Alaska about 72 km (45 miles) southeast of Juneau, Alaska

(fig. 1). An additional 142,800 hectares (550 sgquare miles or 352,900

Figure 1 near here

acres) lying in part between the study area and the Internatlional Boundary
and in part comtiguous to the southwest of the study area were studied
because of their importance to the evaluation of the gstudy area itself.
Unless otherwise specified, the term Study Area as used in this report
includes both the formally designated study area and these contiguous
areas. The general area 1g one of spectacular scenery, with filords,
forests, glacier-covered peaks to 2,470 m (8,095 feet) high, tidewater
glacierg, icebergs, and some broad river valleys. No roads or maintained
trails or permanent regidents are present, and access is only by specially
arranged water or air tranmsport. Present human use of the area is related

to recreation or mineral-resource exploration.

1
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Figure 1l.--Map of Tracy Arm-Fords Terror Wilderness Study Area,
southeastern Alaska, showing western metamorphic belt, Coast Range
batholithic couwplex, major known metallic mineral occurrences, and

areas favorable for metallic mineral occurrences.
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This report presents pertinent geological, geochemical, geophysical,
and mining engineering information derived from a joint U.S. Geological
Survey-U.S. Bureau of Mines study of the area conducted from 1972 to
1975. It also synthesizes this information to evaluate the mineral
potential of two areas of significant potential, the Sumdum Glacief mineral
belt and the Endicott Peninsula area, as well as other areas of low potential.

Geochemical investigations by the Geological Survey included sampling,
analysis, and ilunterpretation of both active stream sediments and bedrock;
792 stream-sediment samples and 4,228 bedrock samples were collected,
processed, and analyzed. Statistical analysis of the geochemical data,
with the aid of a computer, was used to ldentify significant anomalous
analytical values. A tofal of 138 stream-sediment samples and 262 bedrock
samples were 1dentified as containing anomalous amounts of one or more
significant elements.

Mining engineering studies by the Bureau of Mines included mining
claim records search; on-site claim, mine, and prospect investigations;
and mapping and sampling of stained zones, altered zones, and geochemically
anomalougs sites. Nearly 1,300 measured quantitative samples were
collected, analyzed, and interpreted. More than two dozen underground

workings with a cumulative length of about a mile were samples and most

were also mapped.



About 670 claims, about 90 percent of them lode, are recorded as
being within the area studied. Seventy percent of these are within the
study area proper. Of these, 97 were active in 1975. Approximately
24,000 ounces of gold and probably a similar quantity of silver were
produced from the Sumdum Chief lode property at the turn of the century.
Little other production from the area can be vérified although some did
occur,

Almost ail of the mineralization within the Wilderness Study Area
occurs in the western metamorphic belt parallel and adjacent to the
southwestern side of the Coast Range batholithic complex. Little
signific;nt mineralization appears to be present in the Coast Range
complex.

The western metamorphic belt has been recognized as having
significant mineral potential since the early 1900's. Many of the
occurrences investigated have been known since that time, or earlier. The
present study has identified two areas of mineral-resource potential for
gold, copper, zinc, and silver within this belt 1in the study area; these
are, in the oxder of decreasing importance: 1) tﬁe Sumdym Glacier
mineral belt, and 2) the Endicott Peninsula area (fig. 1). Several
deposits with gross in place metal values great enough to attract serious
exploration are probably present. Most of these individual deposits
probably have gross in place values in the range of $1 million to $10
million at February, 1976 prices. Even though the remaining parts of the
western metamorphic belt are not discussed specifically, they also have

lesser, but undefined, mineral-resource potential.



The Sumdum Glacier mineral belt extends for about 52 km (32 miles)
along the southwest 3ide of the Coast Range batholithic complex and
contains three known important mineralized areas: the newly discovered
Sweetheart Ridge mineralized zone gold-copper occurrence, the Tracy Arm
zinc-copper prospect, and the Sumdum copper-zinc prospect. The deposits
in the belt consist of pyrrhotite, chalcopyrite, sphalerite, pyrite,
galena, and some gold in lenses and pods parallel the foliation or
disseminated in the metamorphic rocks.

These three deposits have economic potential and warrant further
exploration. They are consldered likely to attract commerclal interest.
The Tracy Arm zinc-copper deposit 1s estimated to contain 169,000 metric
tons (187,000 tons) of inferred ore averaging 3.42 percent zinc, 1.42
percent copper, 14.7 g/metric ton (0.43 oz/ton) silver, and 0.27 g/metric
ton (0.008 oz/ton) gold. At February, 1976 prices, the deposit probably
has a gross in place combined metal value between $1 milliion and $10
million.

The Sumdum copper-zinc proapect is estimated to contain 24.2 willion
metric tons (26.7 million tons) of iuferred ore averaging 0.57 percent
copper, 0.37 percent zinc, and 10.3 g/metric ton (0.30 oz/ton) silver.

A 44.8B m (147~foot-) long portion of the éweetheart ﬁidge mineralized
2one 18 estimated to contaln 6,600 metric tons (7,300 tons) of inferred
ore per 30 m (100 feet) of depth that average 78 g/metric ton (0.23

ounces per ton) in gold and 0.7 percent copper.



The entire Sumdum Glacier mineral belt is considered favorable
ground for the occurrence of mineral deposits and the available
information is used to 1) arrive at a range for the pumber of
significant deposits that are probable in the belt and 2)estimate the
range of total gross in place value probable in the belt.

The three known deposits indicate 1) the minimum number of
significant deposits in the belt, ‘and 2) the lower limit of size, grade,
etc., that is likely to attract serious attention from prospective
developers; i.e., smaller, lower grade, less minable, lesser gross value
deposits are not likely to be attractive.

We estimate that, due mainly to timber and brush cover and to the
limited ugsefulness of our geochemical studies, only about 20 percent of
the belt has been examined closely enough to find deposits that are
similar in size to the three known major deposits and exposed on the
surface. Assuming the same deposit density in the remaining 80 percent
of the belt, 12 more similar outcropping deposits are probable in the
area. We suggest, therefore, that the number of deposits of at least
minimum attractive size and value 1s somewhere between 3 and 15. Note,
however, that there may only actually be those three that have been
found, and that 15 is not mecessarily the upper limit. The 12 could
include some of the already-known but relatively unexplored deposits in

the belt. This simple model does not consider non-cutcropping deposits.



Using the accepted U.S. Bureau of Mines-U.S. Geological Survey
mineral resource classification terms, the authors estimate that the
belt contains the-following grosg in-place values of metallic mineral
resources: $15 million of fdentified paramarginal resources, $325
million of identified submarginal resources, and 1t may also coutain
$120 million of hypothetical resoutces; The first two figures are based
on the three known deposits and the last figure 18 based on the
assumption that most of the undiscovered deposits are in the $1 million-
$10 million range.

The broad Endicott Peninsula area (fig. 1) has been prospected
since before 1869 and several occurrences have long been known; namely,
the Point Astley zinc-silver deposit, the Sumdum Chief gold mine, the
Taylor Lake area prospects, the Holkam Bay gold prospect, and the Windham
Bay area gold lodes and placers. The deposits in the area are largely
either sulfide minerals disseminated through or in lenses and stringers
along the foliation in phyllite or gold-bearing quartz veins in shaly
limestone, limy slate, or phyllite. The area, as a whole, is poorly

exposed because of extensive timber and brush.



The one known gignilficant deposit in the area consisted of the
gold~bearing quartz veins in shaly limestone of the now-mined-out Sumdum
Chief gold mine; before 1905 it produced about 24,000 ounces of gold
from ore with about 0.4 oz/ton gold. The other prospects and mines
elther had no or practically no production. The Taylor Lake occurrences
are geologically similar to the Sumdum Chief. The Point Astley zine-
sllver prospect has not been thoroughly explored. The deposit appears
to be extremely irregular and the lateral and vertical continuity of the
minreralized zones are not known. The mines and prospects near Windham
Bay occur mainly along quartz stringers in broad altered zones and all
appear to have low gold contents that only rarely exceed 9 g/metric ton
(0.25 oz/ton). The Holkam Bay prospect is similar and had some small
production. None of these deposits appea; likely to be attractive under
* present or near—future econowic conditions, but some may warrant
additional exploratilon.

The study area has little or no potential for radioactive minerals,
tungsten, beryl}fum, 0il, gas, coal, or industrial mineral deposits qF

as a geothermal energy source,



Geologically, the area spans most of the Coast Range batholithic
complex and the rocks adjacent to it on the southwegt. The avrea is
divided along a north-northwest line by a long follated tonalite sill
of Cretaceous(?) age (fig. 1). The sill is counsideved part of the
batholithic complex; to its northeast lies the wain part of the complex,
consisting of a broad terrane of complexly deformed amphibolite facies
goelss, marble, and some schist of uncertain, but probably original Late
Paleozoic and(or) Mesozoic age. Near the International Boundary this
terrane 1s intruded by a serles of gemerally unfollated granodiorite
bodies of mid-Tertiary ége which are locally associated with migmatite
zones. .

i

To the southwest of the sill is the western metamorphic belt,
congisting of metamorphic rocks which are locally intruded by granitic
and other rocks, includihg one ultramafic body (fig. 1). Immediately
adjacent to the sill are amphibolite faeies highly deformed gneiss,
schist, quartzite, and calc-silicate rock. The Sumdum Glacier miuneral
belt ig largely within these rocks. To the southwest the metamorphic
é%ade diminishes abruptly and complexly deformed greemschist-facies
phyllite, slate, greenschist, and aome‘limestone and quartzite are
exposed over most of the remainder of the area, including the Endicott
Peninsula area. The original ages of these rocks are uncertain, but

they are at least in part Late Paleozoic (Permian) and some are probably

Mesozoic in age.



Two persistent major linear features are found in the study area.
The largest, the Coast Range megalineameunt, (fig. 1), is a 3~ to 13-km-
(2~ to 8-mile-) wide zone of closely spaced prominent joints, foliation
surfaces, and small faults that roughly parallel the north-northwest-
striking foliation along lower Tracy Arm and lower Endicott Arm where
they join Holkam Bay. The other, the northeast-trending Whiting River-
Sweetheart Lake lineament, consists of two near-parallel northeast-
striking lineaments extending from the Snettisham Peninsula across
Gilbert Bay up the Whitinig River to near the International Boundary.
Neither linear feafure appears to have mineral resource significance.

Interpretation of aeromagnetic data shows that the igneous intrusive
rocks are the most magnetic rocks in the area. The metamorphic rocks of
the western metamorphic belt appear to be essentially nonmagnetic and
most of the metamorphic rocks and migmatites of the Coast Range

batholithic complex are essentially nonmagnetic.



A smooth pattern of low-amplitude, long-wavelength magnetic
anomalies over the western metamorphic belt reflects the relatively
nonmagnetic character of most of the underlying rocks. Four sharp local
magnetic anomalies are present: three of these occur over the surface
exposures of ultramafic rocks at Port Snettisham, the Midway Islands,
and Windham Bay. The first two anomalies are outslide of the area
studied. Comparison of the similarly shaped Port Smettisham and Windham
Bay anomalies shows a significant difference in amplitude caused by the
conslderably lower percentage of magnetic m%nerals in the Windham Bay
body. The fourth anomaly, located east of Windham‘Bay and near known
gold occurrences, is thought to be caused by a narrow vertical granitic
>Q}ke reaching within about 700 m (2,300 feet) of the surface at its
sﬁéllowest point.

A discontinuous magnetic high associlated with the sill that marks
the western edge of the batholithic complex causes the steep magnetic
gradient between the western metamorphic belt and the complex.
Calculations indicate that the southwestern face of the sill is nearly
vertical and extends to considerable depth below the surface.

The gravity field in the study area is dominated by a prominent belt
of subparallel contours that approximately colncides with the western
edge of the Coast Range complex. This asteepening of the regional
gradient from high positive Bouguer gravities near the continental
margin to low values along the Internatiomal Boundary is probably due to
a combination of crustal thickening, topographic effects, and an abrupt
decrease in rock demsitiles.

The steep gradients 1n both the magnetic and gravity fields coincide
with the Sumdum Glacier mineral belt.
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Introduction
By
David A. Brew and Arthur L. Kimball

The Tracy Arm-Fords Terror Wilderness Study Area covers about
322,300 hectares (1,250 square miles or 796,400 acres) of rugged
mountain and fiord terrain along the southwest side of the Coast Range
in southeastern Alaska (fig. 1). This report describes the geology and
evaluates the mineral-resource potential of the study area proper and
of an adjacent 142,800 hectares (550 square miles or 352,900 acres),
some 44,000 hectares (170 square miles) of which lie between the
national forest lands of the study area and the International Boundary
and the rest of which lie between the study area and tidewater to the
southwest. For convenience, the term study area as used in this report
includes both the s;udy area proper and the contiguous areas.

Part of the area studied has been previously identified by the U.S.
Forest éervice as the Tracy Arm-Fords Terror Scenic Area because of the
spectacular juxtaposition of steep-sided fiords, precipitous glacler-clad
peaks, tidewater glaciers, and heavily forested lower foothills.

Different sections of this report use metric and English units in
different ways. All sections written solely by the U.S. Bureau of Mines
authors use English units only. All gections written solely by the U.S.
Geological Survey authors and those written Jointly use metric units

with BEnglish units following in parentheses.
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Access, use, and general character

The study area (fig. 1) is about 72 km (45 miles) southeast of
Juneau, the State Capitol, but it is nevertheless remote from regular
transportation and communilcation facilities. Routes of scheduled ferry
and aircraft service pass close on the sourthwest, but access to the area
requires chartered or other floar-equipped fixed-wing aircraft,
helicopter, or vessel. There are no roads and no maintained trails in
the study area.

Storms are common throughout the year and the field season months
of May through September are characterized by generally decreasing snow
cover and generally increasing rain- and snowstorm activity.

There are no permanent communities within the area. Temporary
residents are sometimes present during the summer months in Windham Bay
and at the mouth of Libby Creek southwest of the study area, There is a
permanent residence on Entrance Island in Hobart Bay, also southwest of
the area. A permanently staffed camp, which includes bulldings, éirstrip,
telephone service to Juneau, small boat dock, and access roads, supports
the Alaska State Power Administration hydroelectric plant at the head of

Speel Arm, close to and west of the area.
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The rugged terraln makes foot travel slow to virtuallylimpossible
in the higher parts of the area and dense forest hinders foot travel in
the foothills. The two large rivers that trangect the area--the Speel
and the Whiting--are suitable for travel by riverboat although it is not
known 1f the rapids 13 km (8 miles) above the mouth of the Speel have
ever been run. Thogse rivers, as well as many other much smaller streams

in the area, are difficult or Impossible to cross safely om foot.

At the present time the only human activities in the study area are
temporar& and are either recreational, related to mineral~resource
exploration, or to commercial fishing. It 1is estimated that a few
thousand visitors view some part of the area every year from aircraft,
ship, or boat; a few ten's come to hunt goats or other wildlife; and a
similar small number visit for mineral-resource-related purposes. 014
patented mining properties at Windham Bay were recently sold for taxes
and acquired by individuals who may intend to develop recreational
homesltes.

The Tracy Arm—Fords Terror area as a whole is very scenic. It
contains heavily forested low mountains, high barren peaks and glaciers,
almost-vertical fiord walls, tidewater glaclers in deep valleys, 1cebergs,

and two broad braided rivers.

Figureg 2, 3, and 4 near here.
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Figure 2.--Oblique aerial photograph looking east across Sumdum

Glacier.
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Figuro 3.



Fipnre 3.--Oblique aerial photograph looking east towards the head

of Tracy Arm.
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Figure 4.



Figure 4.--Oblique aerial photograph looking north at the Narrows

in Fords Terror.
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Tn terms of actual relief, the maximum in the area is between the
unnamed 2,470-m peak rising from the South Sawyer Glacier Névé and
tidewater at the terminus of the Dawes Glacier, about 12.9 km (8 miles)
distant; high local relief is present near the head of Fords Terror where
a peak at 1,835 m (6,020 feet) occurs within 3.2 km (2 miles) of
tidewater and at the head of Tracy Arm, where only 3.6 km (2.25 miles)
separate tidewater at the Sawyer Glacier terminus from an unnamed peak
with an elevation ca 2,150 m (between 7,000 and 7,100 feet).

Previous studies

Little was known of the regional geology of the study area prior to
the present investigation. Reconnaissance and more specific geologic
information provided by Spencer (1906), Buddington and Chapin (1929),
Kerr (1931), Gault and Fellows (1953), Souther (1959, 1960, 1971},
Miller (1%62), Herreid (1962a, b), and MacKevett and Blake (1964) has
been the basis for regional geologic compilations prepared by Brew, Loney,
and Muffler (1966); Souther, Brew, and Okulitch (1974); and Beikman
(1975). The only published geophysical information covering the area is
the gravity study reported by Barmes (1972a, b, ¢, 4); Barnes, Olson,
and others (1972); and Barmes, Popenoe, and others (1972).

Investigations of glacier-dammed lakes and outburst floods in the

area were reported on by Post and Mayo (1971).
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General discussions of mineral-resource potential in this part of
southeastern Alaska are given by Buddington and Chapin (1929), Ney (1966),
Harris (1968B), U.S. Geological Survey (1969), and Clark and others (1972);
summary mineral occurrence information is given by Cobb and Kachadoorian
{1961), Berg and Cobb (1967), Wolff and Heiner (1971), and Cobb (1972a,
b). Published geochemical investigations within the area studied are
almost all local (Race, 1962; Herreid, 1962a, b: Herbert and Race, 1964,
1965: Clark and others, 1970a, b, c, d).

Reports of specific investigations of mines, prospects, or other
metallic or nonmetallic mineral occurrences in the area are found in a
variety of reports from different sources going back to the beginning of
this century. All of these reports are cited where appropriate in the
present report; the principal early studies are reported by Spencer
(1906) , Wright and Wright (1906), Wright (1907), Buddington (1923, 1952),
and Buddington and Chapin (1929). Detailgd mapping of ﬁhe Tracy Arm
zinc-copper prospect (also variously known as Neglected Prize, Jingle
Jangle and Tracy group) conducted in 1944 under the World War II
“strategic minerals program" resulted in the first published detailed
work on a specific property (Gault and Fellows, 1953). That prospect had
been visited and studied by J. C. Roehm of the Territorial Department of
Mines in 1942; by N, M. Muir, U.S. Bureau of Mines, in 1943; and by J. C.
Reed and W. S. Twenhofel in 1943. Discovery of the Sumdum copper-zinc
deposit in 1958 and ensuing private exploration in 1958 and 1959 resulted
in an unpublished report by R. H. Seraphim in 1959 and the later studies

by MacKevett and Blake (1964).
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Other early work on specific properties included several
examinations and reports. The Dittman or Idaho prospect (later known as
the 40 percent and Sulphide) was examined by an Alaska-Juneau Gold Mining
Company engineer in 1928, and reported on by Kloss (1940-1941).

A prospectus-type report on the Point Astley prospect was written
by Abhrenstedt (1928). The lodes on upper Spruce Creek were examined in
1915 by Thane of the Alaska-Gastineau Mining Company, and a report on
the Windham Bay Gold Mining Company lodes (Marty Mines) was prepared by
Carl Willls (1926). The same properties were examined in 1938 by Joe
Williams of the Alaska~Juneau Gold Mining Company.

Further property examination and broader resource investigation were
conducted at various times between 1950 and 1969 (Alaska Dept. of Mines,

1950; Thorme and Wells, 1956; Herreid, 1962a; Clark and others, 1970c¢).

Present investigation
With the exceptions of the 1972 and part of the 1973 seasons when
the U.S. Bureau of Mines party was in the field alone, the field
operations were conducted jointly from the U.S.G.S. R/V DON J. MILLER II
using small boats and cooperatively shared contract helicopter support.
The details of the Geological Survey and Bureau of Mines field programs

are given below,
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Investigations by the Geological Survey included review of previous
studies prior to fieldwork. D. A. Brew, Donald Grybeck, A. B. Ford, and
Béla Csejtey were assisted in the field by W. S. Lingley, S. W. Nelson,
P. A. Frame, and E. A. Rodrigues in August, 1973. D. A. Brew, Donald
Grybeck, A. B. Ford, W. R. Vennum, C. J. Nutt and Christine Carlson
composed the field party in July and August, 1974, and C. L. Forn
participated in stream-sediment and rock-geochemical sampling during
part of July. D. A. Brew, Donald Grybeck, A. B. Ford, C. J. Nutt,
Christine Carlson, and B. R. Johnson completed the field studies in late
June and July of 1975. A total of 51 person-months were spent in the
field.

The Geological Survey fieldwork had four maln components:
reconnaissance geologlc mapping; reconnaissance rock-geochemical
sampling; stream-sediment samplipg; and determination of important
geologic relations by visits to some of the mines, prospects, and
metallic mineral occurrences assessed in detail by the U.S. Bureau of

Mines.

17



The reconnalssance geologic mapping was carried out on foot, from
helicopter, and from outboard-powered skiffs. All shorelines were
traversed slowly by parties of two in skiffs, almost all ridges above
timberline and suitable for walking were traversed by 1ndividuals or
parties of two, and all other areas were mapped with spot landings by
helicopter at an approximate 1.6 km (l-mile) spacing using one to three
persons and a variety of "leap-frog" techniques. The geologic map
accompanying this report (pl. 1) results almost entirely from these
efforts; a few stations and traverses in the southernmost'part of the
area were incorporated from unpublished mapping done in 1969 by D. A.
Brew, Donald Grybeck, R. J. Wehr, and A. L. Clark,

The reconnaissance rock geochemical sampling program was done in
conjunction with the recomnaissance geologic mapping; it involved
systematic sampling of common rock types at each station, as well as of
all visibly mineralized rocks and altered rocks that might be associated
with mineralization. Some of the geochemical anomalies detected were
resampled by U.S. Bureau of Mines parties as part of their follow-up
program.

Stream-sediment samples were collected from all flowing streams,
including a few which disappear beneath major glaciers; some of the
anomalies detected were resampled by U.S. Bureau of Mines parties.
Geologic relations at some of the more important areas studied in detail

by U.S. Bureau of Mines parties were examined during joint visits.
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In addition to the above fieldwork, special sampling programs were
carried out in two areas 1in 1974 to test the reproducibility of patterus
of elemental variation in stream sediments and rocks, respectively. The
results of the stream-sediment sampling experiment are reported by
Johnson and others (1977).

The present investigation utilized an aeromagnetic survey done
specifically for this study by Geometrics. Inc., under contract to the
U.8. Geological Survey. The results of the Survey are included and
interpreted in this report.

The Bureau of Mines made field investigations during four field
seasons (1972-1975) of all mines, prospects and mining claims which
could be found in the study area, In addition, stailned or altered zones
and geochemlically anomalous sites ldentified during this study were
investigated. Evaluation of the above included systematically cutting
measured quantitative samples, collecting petrographic specimens,
preparing engineering and geologic maps, and gathering other pertinent
data.

In addition to the time based on the DON J. MILLER II, fieldwork
was conducted from beach tent camps by foot and by outboard-powered skiff
during August, 1972, and June, 1973, and follow-up work was conducted

from a ridge camp in mid-September, 1975.
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The Bureau of Mines investigations were conducted by T. L. Pittman
and A. L. Kimball, assisted by R. E. Doler and F. R. Smith during 1972,-
and by D. D. Keill and F. R. Smith during 1973, A. L. Kimball and J. C.
S$till were assisted by F. R. Smith, M. A, Parke, K. R. Welr, and W, L.
Gnagy during 1974, and by J. L. Rataj, A. H. Clough, K. R. Weir, and
W. L. Gnagy during 1975. A total of 22 person-months were spent on
field studies.

Analytical support

The samples-collected by the Geological Survey and the Bureau of
Mines during the field investigations were of four main types: stream
sediment geochemical, bedrock geochemical, petrographic, and
quantitative. The geochemical samples were used primarily to determine
the relative abundance of metallic and other elements in specific

rock units; the petrographic samples to determine mineralogy, rock

type, and genesis; the quantitative samples to determine grade.
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All'geochemical samples were analyzed spectrographically for 30
elements by the standard U.S:'Geological Survey semlquantitative
technique; for gold, lead, zinc, and copper by atomic
absorption spectroscopy; and for mercury by the mercury vapor detection
technique, Some quantitative samples collected by the Bureau of Mines
were fire assayed and some were subjected to special iron assays. Most
geochemical samples were routinely scanned for radioactive elements with
a scintillation counter in the field. Because of the uncextainty of the
scintillation counter under certain conditiomns, 243 Geological Survey
samples chosen at random and several Bureau of Mines samples were
analyzed for uranium and thorium by delayed neutron activation analysis.
The sensitivity for each element using the various techniques is included
1n the appropriate tables. Altogether, more than 7,000 samples were

processed, analyzed, and interpreted.



The accuracy and precision of the sampling-sample preparation-
analysis process cannot be described . in a simple statement and the
different parts of the process differ for geochemical samples and for
quantitative samples. Concerning the analytical part of the process,
the accuracy, if not precision, of atomic—absorption spectroscopy,
neutron activation analysis, and fire assay is such that errors are
inconsequential compared with the problem of obtaining chemically
homogeneous replicate samples at the same sample site. The spectrographic
analyses are subject to more variability. The values are presented by
. glving the nearest midpoint 1in a six-step series that uses l,.l.S, 2, 3,
5, 7, 10...as the midpoints of the intervals. In a comprehensive study
of the precision of the spectrographic method Motooka and Grimes (197‘)
showed deviations in replicate analyses of up to two intervals away from
the preferred value. Samples that were rerun during the course of this
study rarely deviated more than one interval from the previous value and
by far the majority gave the same value upon reanalysis. In addition, a
systematic program of field resampling at selected localitles and
comparison of those analyses with the previous values seldom showed

deviations of more than one interval.
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Concerning the sampling and sample preparation parts of the
process, measured cut quantitative samples are probably less susceptible
to site variability than are grab-type geochemical samples but the
reproducibility of amalytical results for different splits of the same
sample 1s greatly influenced by the care exercised in sample preparation.
Careful preparation of a sample is as important as the analysis itself.
The quantitative samples also do not lend themselves well to statistical
analysis because of the emphasis on individual samples or small groups of
samples from a given location.

Metal values are reported in parts per million (ppm) throughout this
report, except for spectrographic analyses of Fe, Mg, Ca, and Ti, which
are reported in percent. Where especially high values are discussed in
the text, the values in ppm may be followed with percent in parentheses
(%); gold and silver, however, are expressed in troy ocunces per ton.

Table 1 provides conversion between ppm, percent, and ounces per tomn.

TABLE 1 NEAR HERE.
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Table [.--Convers{on of parts per millfon to percent and to troy ouncas
par ton and vice vcrea
[Conversion factors: 1 1b avoirdupois = 14,58 ounces troy; ) ppa = 0.0001 percent = 0.D291667
ounce troy per short ton = 1 gram per metric tom; 1 ounce per ton (Au or Ag) <« 34.2B6 ppm =

0.0034286 percent)

Parts per mt1)lon to percent to ounces per ton
Ounces' per ton

Pom Percent
0.0l 0.000007
.02 .000002
.05 . 000005
10 . 0000}
.20 . 00002
.30 .00003
.40 . 00004
.50 .00005
.60 . 00006
.70 .00007
.80 .00008
.90 .D000S
1.0 . 0001
10.0 - . 001
20.0 .002
50.0 .005
100.0 .0l
500.0 .05
1,000.0 .10
10,000.0 1.00

0.0003
. 0006
.0015
.003
.006

.009
.012
.05
.017
.020

.023
.D26
.029
.292
.583

1.458
2.91)
14.583
29.187
291.667

Ounces per ton to percent to

Ounces per ton

0.0l
.02
.0S
.10
.20

.30

3888
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coDoO obbgg
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0.00003
. 00007
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. 00069
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All Bureau of Mines and Geological Survey geochemical samples were
prepared and analyzed in the Geological Survey Branch of Exploration
Research Field Services Section mobile laboratory 1in Anchorage, Alaska,
and in that organization's Golden, Colorado, laboratory during and
following the 1973 and 1974 field seasons. Analysts in 1973 were
R. W. Leinz, R. B. Carten, D. Siems, and J. Abrams and sample
preparation was done largely by T. Horkan. Analysts in 1974 were C. L.
forn and 3. €. Honffman and preparation was by $. Quintana. In 1975,
2l 1975 season samples and Bureau of Mines 1972 samples were processed
at a Geological Survey mobile laboratory located at the Bureau of Mines
facllity in Juneau, Alaska. Analysts were again Forn and Hoffman,
Geological Survey sample preparation was by P. R. Johnson and Bureau of
Mines preparation by G. Mills.

Duplicate atomic absorption determinations were made
in the Bureau of Mines laboractory, Reno, Nevada, under the direction of
H. H. Heady on a group of Bureau of Mines ore samples with especiallv
high base-metal content. Fire assays were run in Juneau by C. W.
Merrill, Jr., on Burean of Mines samples where gold or silver were of
special interest., and on panned conceantrates, Merrill also made Davis
tube separations on iron samples which were then analyzed at the Reno
Bureau of Mines laboracory.

Bureau ;f Mines petrographic studies were tonducted by Walter Gnagy
with dntermlirtent assistance .from Mary Ann Parke. Geological Survey
petrographic studies were by the Survey authors, assisted by T. T.

Redman and J. K. Canunon.
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Geology
By
David A. Brew and Domald Grybeck
Geologic setting

The Tracy Arm-Fords Terror Wildermess Study Area spans the Coast
Range batholithic complex and adjacent rocks in southeastern Alaska. The
complex 1s a large geologic feature of the earth's crust extending almost
unbroken for about 1,770 km (1,100 miles) from near the British Columbia-
Washington btoundary at the 49th parallel on the south to the Yukon
Territory-Alaska boundary at longitude 141° W. on the north and ranging
in width from about 100 km (60 miles) to 200 km (120 miles).

Throughout Bricish Columbia_and southeastern Alaska the Coast Range
batholithic complex and the adjacent rocks can be subdivided imnto four
parallel zones; from southwest to northeast they consist of 1) low- to
high-grade regional metamorphic rocks with a few epizonal to mesozonal
granitic bodies, 2) high-grade metamorphic rocks with some mesozonal
granitic intrusive bodies, 3) mesozonal to epizonal granitic intrusive
rocks with screens and pendants of high-grade metamorphic rocks, and 4)
high- to low-grade contact metamorphic rocks. In general the metamorphic
rocks are of original Late Paleozolec or Early Mesozoic age, with some of
Middle or Late Mesozoic age probably also present, and the granitic rocks

are Middle Mesozoic to middlie Cenozoic 1n age. These regional zones are

shown dlagrammatically in figure 5.

Figure 5 near here.
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Figure 5,--Relations of regional and local geologic zones, belts, map
units, mineralized belts and favorable areas, Tracy Arm-Fords

Terroxr Wilderness Study Area, Alaska.
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These four zones are subdivided into seven irregular sub-zomes 1in
the Tracy ArmPords Terror Wilderness Study Area (fig, 1). The
gsouthwestern four of the sub-zones are referred to together in this report
as the '"western metamorphic belt" and correspond to the southwesternmost
main zone described above. The southwesternmost three of these same
sub-2ones consist of low-grade metamorphosed detrital and volcanic rocks
of probable Late Paleozoic or Early Mesozoic age cut by complicated
granite, diorite, and horoblendite intrusions with locally extensive
contact metamorphic effects. The fourth sub-2zone consists of higher
grade metamorphic rocks; the original ages of the rocks are uncertain,
but they are probably alse Late Paleozolc or Early Mesozoic,

The next two sub-zones correspond to the second main zone described
above and consist of a remarkably long foliated tonalite 811l of inferred
Late Mesozoic age, referred to sometimes as the YSpeel Rivereforda Terroxr
111" in this report, and a broad terrane of gneiss, schist, and marble
of uncertain original age. The next sub-zone consists of gramite and
granodiorite bodies of inferred mid-Tertiary age along the Internattonal
Boundary and 1s the same as the third main belt, The foliated tonalite
8111; the broad gneiss, schist, and marble terrame; and the zone of
discontinuous granitic bodies are referred to together as the “Coast

1/

Range batholithic complex' in this report.—

AR Lan2 v

1/

The term ''Coast Range batholithic complex' as used here.is not
synonomous with the Canadian terms "Coast complex' or "Coast plutontc

complex" because those terms include all adjacent metamorphic rocks,

- ~= ~ T~ ~r
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The northeasternmost of the four main zones is not present in the
Tracy Arm—Fords Terror Wilderness Study Area, as it lies to the east of
the International ﬁoundary. The relations of these regional and local
zones and subzones are shown in figure 5.

The southwestern four sub-zones, that is, the western metamorphic
belt, are part of tﬁe Wrangell-Revillagigedo metamorphic belt of
Buddington and Chapin (1929) and also include part of the Juneau Gold
Belt of Spencer (1906).

The general lack of information about the original age of the rocks
in the study area and the complexity of the metamorphic and intrusive-
history make conventional description of map units and structure difficult
and cumbersome. The descriptions provided here for the different map
units are therefore organized loosely according to 1) zone or sub-zone,
2) lithic type, and 3) age; with different factors emphasized for
different units. Distributlion of the map units is shown on plate 1 and
the names of these units are given at the appropriate place 1n the
descriptions below and shown in relation to reglonal zones, and local
sub-zones in figure 5. It should be noted that all of the non-intrusive
map units are metamorphic-rock units and more than one such unit may be
derived from the same original unit. The suggested correlations provide

a means of reconstructing the present extent of original units,

29



Map units
Low-grade metamorphic rocks of western metamorphic belt
The western metamorphic belt 1n the study area consists of a
low-grade part, the units of which are described here, and a high-grade
part to the east. This geographiec distinction 18 blurred by the

occurrence of high-grade units near intrusives within the low-grade belt,

Greenschist and greenstone

The greenschist and greenstone map unit (Kmgs) occurs in a 6l-km
(38-mile-) long, 8-km- (5-mile~) wide, irregularly shaped belt running
from the study area boundary on the Snettisham Peninsula southeastward
through the Endicott Peninsula to the boundary west-southwest of the
head of Endicott Arm (pl. 1), It surrounds large and small outcrop
areas mapped as the phyllite and slate unit and as the limestome unit.
Locally, appreciable quartzite is interlayered with the dominant
greenschist and greenstone,

The rocks are mostly greenschist metamorphic facies, but to the
southeast the unit includes rocks of transitional greenschist-amphibolite
facies and of the amphibolite facies. There the unit grades into the

hornblende schist and amphibolite map unit.
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The main rock types in the lower grade part of the unit are light-
to medium~green rarely dark-green, fine- to medium-grained chlorite
phyllite, semischist, greenstone, greenschist, and mica schist. Minor
marble, metadiabase, and guartzite are present, The main rock types in
the higher grade part of the unit are amphibolite, and biotite and
hornblende schist and gneiss.

In more detail, the rocks of the lower grade part are, in order of.
decreasing nbundance (and using the conventions of showing the minerals
of each assemblage in order of increasing ;bundance and of showing those
which_may or may not be present in parentheses): chlorite-quartz
phyllite and semischist, (hornblende)-quartz-chlorite—(plagioclase)
phyllite and greenschist, (epidote)-plagioclase~chlorite greemstone and
greenschist, chlorite schist, biotite-chlorite-(quarcz)-plagloclase
greenschist; (quarcz)-mica phyllite, graphite phyllite, muscovite-
(feldspar)—quartz schist and semischist, (mica)-quartz quartzite, biotite-
(epidote)-hornblende~(plagioclase) greenschist, amphibole-mica-plagioclase
schist, plagioclase-actinolite-(quartz)-(chlorite) greenschist and
semischist, calclte-graphite marble, chlorite-feldspar metadiabase,
chlorite-calecite schist, gnd actinolite-graphite quartzite.

Similarly, the rocks of the ﬁigher grade parts are: (feldspar)-
hornblende amphibolite, biotite schist, actinolite schist, hornblende
schisé, (biotite)-hornblende gneiss, garnet-(chlorite)-(plagioclase)-~

hornblende gneiss, and biotite-quartz-feldspar gneiss.
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This unit appears to be derived from an original assemblage of
volcanic rocks, carbonaceous shale, limestone, and chert. The latter
three lithic types are now the dark-gray graphite phyllite, marble, and
quartzite. The original nature and composition of the volcanics is
uncertain; some of the greenstones and semischists probably were diabase
intrusions; some may have been massive flows. At a few localities thae
greenstones and greenschists contain relict pyroxene phenocrysts, but
this 1s not typical of the unit. Some of the greenschists and green
phyllites contain common to widely scattered ellilpsoids to 20 cm maximum
dimension of poorly foliated greenstone; these may be either tectonically
transposed and disrupted original layers of contrasting lithology or
tectonically shaped 1lithically different original clasts. If the
latter interpretation 13 correct, then a gignificant part of the
original volcanic sectilon 1s inferred to have been coarsely fragmental.
There are no chemlcal compositional data avallable for these rocks at
this time.

The origlnal age of the greenschist and greenstone unit 1s not known
directly, but Is inferred to be-Triassic(?) and Permian(?) because of
1) the fossil evidence for a Permian(?) age of the intercalated limestone
map unit on the Snettisham Peninsula, and 2) fossil evidence from the
Juneau area 64 km (40 miles) to the northwest for a Late Triassic age of
dark~gray carbonaceous phyllites and shales like those of the locally
intercalated phyllite and slate map unit, The age of metamorphism, as
discussed in the structure section of this report, is inferred to be

Late Cretaceous.

32



The rocks of this map unit are similar in original lithology and(or)
age to rocks to the northwest, west, and southwest. They can be mapped
along strike into umnamed units in the Taku Harbor ard Juneau areas

and beyond to the northwest;
(Ford and Brew, 1977; Brew and Foxd, 1977)/ they are not recognized to
the southeast along strike into the Port Houghton area, Trilassic and
Permian rocks are known on Admiralty Island, about 32 km (20 miles)
across regional strike to the west and southwest (Lathram and others,
1965; Loney, 1964). There at least 910 m (3,000 feet) of graywacke,
argillite, chert, phyllite, conglomerate, altered pillow lavas and
breccias, and overlying dolomite of Early Permian age are present; these
rocks are overlain unconformably by an indeterminate thickness (probably
greater than 790 m (2,600 feet) maximum) of thin-bedded impure limestone,
black chert, and black slate interfingering with and overlain by basalr
and andesite pillow flows of Late Triassic age. An undifferentiated
Permian and Trilassic rock unit on Admiralty Island consists of schist,
graywacke semischist, conglomerate, phyllite, schistose volcanic flow
breccia, andesite flows and tuffs, marble, and chert (Lathram and others,
1965), Correlative strata are also present in the Keku Stralt area due
south of these Admiralty Island localities (Muffler, 13967).

The greenschist and greenstone map unit underlies most of the Endicott
Peninsula and the Point Astley, Sumdum Chief, Sulphide, Holkam Bay, and
Spruce Creek claims and prospects are all located within 1it. It 1s thus
the host for a significant number of the known deposits in the study area.
At many of these localities the rocks are bleached or otherwise altered.

The unit also contains relatively high background amounts of several
metallic elements, as discussed in the section on geochemistry.
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Phyllite and slate

The phyllite and slate unit (Kmps) occurs on the Endicott Peninsula
largely as very large lenses within ahd adjacent to the greenschist and
greenstone unit (pl. 1). West and southwest of Windham Bay the phyllite
and slate unit extends beyond the study area boundary and underlies most
of the area next to Stephens Passage. The unit also occurs on the
northeast side of Holkam Bay and Endicott Arm along the shore from the
mouth of Tracy Arm southeast almost to the mouth of Fords Terror.

The unit 1s mostly greenschist metamorphic facles, but may be
prehnite-pumpellyite-metagraywacke facies in part, particularly in the
southwesternmust exposures. The unit is amphibolite facles locally to
the southeast and in the outcrop area northeast of Endicott Arm and
grades into the biotite schist map unit with increasing metamorphic grade.

The main rock types in the unit are black and light-preen phyllite .
with some slate, quartzite, and greenachist; most are fine~ to very fine-
grained, These rocks are derived from dominantly fine-grained detrital.
sediments together with finelgrained volcanic sediments or tuffe and

minor limestone,
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In more detail, and using the conventions Introduced in the previous
section, the common rock types are graphite-(quartz)~(mica) phyllite,
chlorite-quartz~-(muscovite) phyllite, quartz-calcite phyllite, chlorite-
(quartz)-(plagioclase) greenschist, mica slate, (biotite)-(amphibole)~
quartz quartzite, blotite-(chlorite)-(plagioclase)-(muscovite) phyllite,
biotite-(quartz)-(garnet)~(muscovite) schist and semischist, (bilotite)-
chlorite~(muscovite)-(quartz) schist and greenschist, amphibole-
(plagioclasa)=(chlorite)~(biotite) schist, amphibole~chlorite-(plagioclase)
greenstone, mlca-calcite calc-silicate rock, and (graphite)-(tremolite)-
calcite marble.

The original age of the phyllite and slate map unit is not known
directly, but it is inferred to be Triassic(?) and Permian(?) on the
basis of the evidence discussed above for the greenstone and greenschist
map unit. As noted below, 1t is possible that some of the souvthwesternmost
outcrops are of Jura-Cretaceous age, but no paleontologic evidence
exists. As discussed in the structure section, the age of metamorphism

is inferred to be Late Cretaceous.
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Rocks of this map unilt are similar in original lirhology and(or) age
to unnamed units in the Taku Harbor and Juneau areas (Ford and Brew,
1977; Brew and Ford, 1977) and correlative rocks are known on Admiralty
Island to the southwest, as discussed for the greenstone and greenschist
map unit. Some 1,500 m (5,000 feet) of strata assigned to the Seymour
Canal Formatlon of Late Jurassic and Early Cretaceous age, which consists
of slate, graywacke, and conglomerate also occur on Admiralty Island.
Rocks which correlate lithically with the Seymour Canal Formation occur
at Point Fanshaw on the mainland side of Stephens Passage about 65 km
(40 miles) south of the study area, Those same strata may extend
northward across the mouth of Port Houghton rto the vicinity of Hobart
Bay, where they join the mapped extension of the phyllite and slate map
unit.

No significant metallic mineral deposits are known to exist in this‘
map unit within the study area; In the Juneau area, however; a lithically
correlative phyllite and slate unit is the maln host rock for the large,

low-grade Alaska-Juneau gold deposit (Ford and Brew, 1973; Brew and

Ford, 1974).
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Limestone
The limestone map unit (Kmls) occurs interlayered with the

greenstone and greenschist map unit on the Spettisham Peninsula and the
northern end of the Endicott Peninsula (pl. 1}, The rocks of the unit
ére recrystaliized but have in general retalned the original appearance
of limestonelin spite of greenschist facies metamorphism. Some massive
marble is present locally. Most of the unit i1s medium- to 1light-gray,
very thin tu very thick bedded, fine- to coarse-grained marble with
abundant interlayerg of dark-gray or black graphitic slate and phyllire.
Other rock typeé present are mica phyllite, chlorite semischist and
greenstone, and calcite-graphite shale. Karst topography 1s common on

the broader outcrop areas.
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The age of the limestone map unit is Permian(?), based on a fossil
collection from the Snettisham Peninsula, which was reported on as follows
(J. T. Dutro, written commn., 19}3):

'olln. 3C-425A (USGS M1125-PC). Alaska, Southeastern, Sumdum D-6 quad.,
sec, 2, T. 47 S., R. 72 E.; just below and west of unnamed peak of
elevation 2583 ft, above sea level, 4 miles ESE of Midway Island in
Stephens Passage, approx. 45 mi. SE of Juneau, north of the entrance
of Tracy Arm, Holkham Bay,

Collector: Béla Csejtey, 1973,

The brachiopod in this collection 18 recrystallized so that shell

ornament 18 not preserved. However, the specimen is certainly a large

productid and indicates Carbonlferous or Permian age, The size and

shape of the fossil are much like the better—preserved specimens,

collected by Kindle from Stockade Point on Taku Harbor that Girty

identified as PRODUCTUS aff. P. GRUENEWALDTI. This form is found
elasewhere in the Permian of eouthwescern}%%%ika (see Buddington and

Chapin, 1929, p. 73, 128, 129). A collection I made at Taku Harbor in

1957 contained probable SPIRIFERELLA and MEGOUSIA and 1s thus most likely

Permian, Similar fossils were found at Wiﬂdfall Harbor and Gambier Bay,

on the east side of Admiralty Island, where the Permian is directly

overlain by Tfiaasic strata. Upper Triassic dark slates with MONOTIS?
were collected by me on upper Sheep Creek, south of Juneau, in 1957. It
seems most probable that rocks of both Permian and Triassic age are
included in the metamorphosed sediments along the west edge of the

metamorphic complex between Juneau and Holkham Bay. I suggest that the
marbles of Taku Harbor and Holkham Bay be considered Permian(?) in age'.
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The collections from Taku Harbor referred to above occur 1n marble
or limestone interlayered with phyllite, wlca schist, chert, and black
graphiric slate, schistose greenstone. There were also fossils collected
from the northwest side of the Snettisham Peninsula (Buddington and Chapin,
1929, p. 73): |

"Fossils identified by Girty as Carboniferous (lot 5138:

Batostomella? sp., Stenopora? sp., and Spirifer? sp.) were collected by

Buddington from schistose limestone assoclated with greenstone on the
shore of the Snettisham Peninsula northeast of the Midway Islands.

Carboniferous fossils (Productus aff. P. gruemewaldti) had previously

been reported by Kindle from Stockade Point, on Taku Harbor',
The other localities 4in the general area noted by Buddington and
Chapin (1929, p. 119) as fossiliferous were not recovered.
However, a collection from a new 1océlity on the north end
of the Endicott_Peninsula was reported on as follows (A. K. Armstrong,
written commun., 1973)?
"Field No. 3HOl4B (Upper faleozoic loc. 1122), 57 degrees, 42 min 30 sec.
N., long 133 degrees 35 min 40 sec N, T. 48 5., R. 73 E.
Collector: H. C. Berg, 1973.
The rock 1s a recrystallized arenaceous-bryozoan-crinoid wackestone
(limestone). The lime mud matrix is now 50 to 150 microm-size calelte
crystals, The bryozoan zoaria have alsoc been recrystallized as have the
lime mud f1llings in the zooecium. Other fossil fragments seen are
brachiopod, echinaderm; and hollow tubes, which may be productid spines.
Subrounded gralus of quartz 0.1 to 0.3 mm in size are present. The rock
contains numerous styolites and large fractures filled with calcite,

39



The strong recrystallization has obliterated all microfossils, but relic
textures strongly suggest this is a Paleozoic rock."

These limestones are an integral part of the assemblage of rocks
that make up the low-grade part of the western metamorphic belt and
their correlation across strike to Admiralty Island 1s covered in the
discussion of the greenstone and greenschist unit, No limestones have
been recognized in the study area south of Windham Bay (pl. 1) or in
the Port Houghton area to the south (D. A, Brew and D, Grybeck, unpub.
data). To the north of the study area are thé-limestones on the
Snettishar Peninsula, at Taku Harbor, and 1in the Juneau area (Ford and

Brew, 1973; Brew and Ford, 1977).

High~grade rocks of the western metamorphic belt
The western metamorphic belt adjacent to the Speel River-Fords
Terror 8111 consists of two main rock units, the biotite schist unit
(Kmsb) and the hornblende schist apd amphibolite unit (Kmsh), and a
minor unit, the marble and calo-silicate schist unit (Kmmb) which 1s also

a map unit within the batholithic complex.
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Hornblende schist and amphibolite

The hornblende schist and amphibolite (Kmsh) unit is exposed
continuously for about 65 km (40 miles) parallel to the Speel River-
Fords Terror sill, in an elongate area on the opposite side of Endicott
Arm near 1ts head, and in three isolated areas near Windham Bay (pl. 1).

The unit is characcerized by fine- to medium—grained, medium~ to
dark-green, well-foliated hornblende schist and gneiss, but it also
includes significant amounts of bilotite gneiss, quartzite, bilotite-
hornblende gneiss, and poorly foliated amphibolite. All are amphibolite
metamorphic facies. 'In more detail, and using the conventlons noted
earlier, the rock types in the unit include: hornblende-(biotite)~
plagioclase-(chlorite)-(quartz) schistc, hornblende-(garnet)-(biotite)~
plagioclase- (quartz) gneiss, (garnet)-biotiterquartzc(muscovite)-
(plagioclase) schist, hornblende-(plagloclase) amphibolite, (quartz)<
muscovite~chlorite- (biotlite) schist, (blotite)~quartz~(garnet)~(muscovite)
quartzite, quartz-chlorite-plagioclase-(hornblende)-(biotite) semischist,
(biotite)~ (plagioclase)-actinolite {(chlorite) schist and sewmischist,
guartz-chlorite- (plagioclage)- (amphibole)- (bilotite) greenschist, and

calcite-calc-silicate marble.

41



These rocks were probably derived from a domimantly volcanic section
that also included fine-grained detrital rocks, chert, perhaps graywacke,
and minor carbonates. These original rock types are similar to those
suggested for the greenstone and greenschist wap uvnit (Kmgs) and, indeed,
" on the Endicott Peninsula the hornblende schist and amphibolite map unit
grades laterally into that unit with increasing metamorphic grade. It is
likely that this is the situation for all of the hornblende schist and
amphibolite map unit and therefore the correlations suggested earlier
apply to this unit also.

The northeastern outcrop area of this map unit is the host rock for
part of the Sumdum Glacier mineral belt (fié¢ 1), which is the area of

highest mineral potential in the study area.

Biotite schist

The biotite schist map unit (Kmsb) is exposed continuously for 65 km
(40 miles) immediately adjacent to the Speel River-Fords Terror foliated
quartz diorite sill, in three isolated elongate areas southwest of the
head of Endicott Arm, and in one large isolated area north of Windham
Bay adjacent to the porphyritic garnet biotite—hérnblende diorite
intrusions (pl. 1).

The unit in general consists of brown, fine- to mediumgrained
biotite and hornblende schist with significant amounts of micaceous
quartzite. The rocks are amphibolite metamorphic facies, with the
gneisses more common closer to the batholithic complex. The petrography

of the map unit near the Sumdum Glacier has been described in some detail
by MacKevett and Blake (1964).
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In more detail, and using the same conventions as before, the rock
types present include: biotite-(garnet)-(staurolite)-(sillimanite)-
plagioclase~(quartz) schist, hornblende~(blotite)-(plagloclase)-(quartz)-
(garnmet) schist, mica-(garnet) quartzite, hornbiende—(biotite)—(garnec)
gneiss, bilotite-quartz-(garnet)-{feldspar) gneiss, hornblende-(plagioclase)
amphibolite, biotite-(garnet)-(quartz)-(feldspar) semischist, biotite-
kyanite-feldspar gneilss, garnet-~diopside calc-gilicate rock, marble,
graphite-biotite schist, (hornblende)-(epidote)-chlorite greenschist,
chlorite~quartz~muscovite~plagioclase schist, and bilotite~(hornblende)-
(garnet)-(graphice)-(quartz) phyllite.

The rocks were probably derived priwmarily from an original fine- to
medium~grained clastic section that contained significant amounts of
chert, volcanics, and, locally, thin carbonates. These original rock
types are similar to those proposed for the phyllite and slate unit
(Kmps) and some of the outcrop areas on the Endicott Peninsula grade into
rocks of that map unit. The correlations suggested earlier for that
unit apply to the biotite schist maﬁ unit also.

The biotite schist map unit includes most of the host rocks for the
Sumdum Glacier mineral belt (fig. 1),which is the highest mineral potential
area in the study area. As noted above, the unit there has been studied

by MacKevert and Blake (1964).
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Marble and cale-silicate schist
One small area 2 X .2 km (1.5 X .1 miles) of marble and calc-
silicate rock (Kmmb) occurs between the biotite schist and the hormblende
schist and amphibolite map units about due east of Sumdum Island (pl. 1).
The unit consists of fine- to coarse-gralned gray marble, calc-silicate

rock and schist, and biotite—quartz—feldspar schist.

High-grade metamorphic rocks
of Coast Range batholithic complex

One widespread map unit, here called the gneiss and schist of Coast
Range batholithic complex (Kmgn), and a less widespread unit, here called
the marble and calc-silicate gneiss of Coast Range batholirhic complex
(Kmmb) , underlie much of the higher part of the Coast Range (pl. 1).
Because of the difficulty of access and the extensive glacier cover,
these units are not as well understood as the wmetamorphic rock units
southwest of the batholithic complex.

Gneiss and schist of Coast Range batholithic complex

This map unit lies, with the exceptlon of a few small areas within
the Speel River-Fords Terror sill and two areas adjacent to the southwest
side of that s1l1l, between that sil1l and the International Boundary
(pl. 1). The irregular distribution of the mid-Tertiary granitic rocks
and their associated migmatites gives this gneiss and schist map unit a
similar irregular distribution, but one main elongate outcrop area does
persist for some 80 km (50 miles) along the sill in the southern and

central parts of the study area.
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In general the map unit consists of fine- to coarse-grained
heterogeneous granitic gneiss, migmatite, biotite gnelss, biotite schist,
hornblénde schist, cale-silicate rock., quartzite, marble, and amphibolite
of the amphibolite metamorphic facles. The unit was broken iato several
map units during field studies; the main ones consisted of dominantly
hornblende schist and gneiss, dominantly biotite schist and gneiss, and
of granitic gneiss. Locally, all of the different lithic types form the
nongranitic phases of migmatites of the stockwork, veined gnelss,
irregular banded gneiss, and banded gneiss types) the granitic phases
are commonly biotite granodiorite and (garnet)-bilotite-hornblende
granodiorite and tonalite. Some of the granitlc gneisses are relatively
homogeneous and may be orthognelsses; others are heterogeneous,

In more detail, and using the previous conventions, the rock types
present are: (garnet)-biotite-quartz~feldspar gneiss; hornblende-
biotite-quartz-feldspar gneiss; hornblende-(biotite)-(quartz)-(feldspar)
gneiss, granitic gneiss, veined gneiss and banded gneiss; (garnet)-
biotite~quartz~feldspar schist; hornblende- (biotite)-(quartz)~(garnet)-
(plagioclase) schist; biotite-(quartz)-(plagioclase) gneiss and schist;
biotite-quartz quartzite; hornblende (plagioclase) amphibolite; biotite-
feldspar-garnet~sillimanite-muscovite schist; (epidote)~calcite~cale-
silicate gneiss; cale-silicate-calcite marble; garnet-wollastonite~
calcirte-diopside calc—silicate‘rock; garnet-diopside~calcite marblej and

graphite—calcite marble.’
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In some areas the blotite-rich schist and gneiss of this map unit
are brightly stained by reddish-orange irom oxides. As discussed in the
mineral resources section of this report, several of these stainmed zomes
were sampled in detaill to determine the origin of the iron oxides. It
was concluded that most are probably derived from biotite and minor
sulfides rather than from high concentrations of iron sulfide minerals.

These rocks are the metamorphic equivalents of a dominantly clastic
section, probably both fine and coarse grained, with closely associated
originally intermediate or basic rocks, probably volcanics., The
quartzites and marbles probably represent original cherts and limestones
within the complex section, As just noted, some granitic gneilss units
may represent thoroughly deformed and metamorphosed original granitic

bodies.
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As discussed by MacKevett and Blake (1964), the correlation of any
of the rocks within the Coast Range batholithic complex is problematical,
They may correlate with some or all of the rocks of the western
metamorphic belt discussed previously and thus would be of probable
original Permian(?) thrbugh Early Cretaceous(?) age. Alternatively,
they may correlate with rocks exposed on the Canadian side of the
International Boundary that are considered by Souther (1959, 1971) to be
of Carboniferous through pre-Late Triassic age. Another alternative is
thét these rocks are Early and Middle Paleozoic 1m age; this is based
on the observation that the closely assoclated marble and calc-silicate
gneiss map unit (Kmmb) represents a larger proportion of carbonate rocks
than 1s common in the nearby Upper Paleozoic and Lower Mesozolc section
and that such a large proportion can be found only within the older
Paleozolec section exposed in the Alexander Archipelago (Brew and otbers,
1966). There is no fossil evidence to support this hypothesis.

There are no sigonificant metallic mineral deposits known to be

associated with this map unit.
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Marble and calc~silicate gneiss
of Coast Range batholithic complex

The marble and calc-silicate gneiss map unit (Kmmb) 1is irregularly
distributed in the Coast Range batholithic complex, but most of the
outcrop areas are concentraéed along the northeast side of the Speel
River-Fords Terror sill about opposite Holkam Bay, in the general area
of the western branch of the North Sawyer glacier, or near the
intersection of the Sweetheart Lake lineament and Experiment Creek
(pl. 1).

In general the wap unit consists of heterogéneous schist, gneiss,
calc—silicate rock, and marble of the amphibolite metamorphic facies.
Some outcrop areas are almost entirely marble; others contain only thin
discontinuous marble layers.

In more detall, and using the same conventions as before, the rock
types include: medium~ to coarse-grained, gray, (graphite)-calcite
marble, (calc~silicate)-(actinolite)~calcite marble, dlopside-calcite
calc-gsilicate gneilss, wollastonite~calcite-calec~silicate gneiss, garnet-
diopside gneiss, and generally fine-~ to coarse-~grained, locally iron-
stained biotite-quartz-(feldspar) schist, biotite~quartz (feldspar)-
gneiss, biotite-hornblende-(quartz)-(feldspar) gnelss, (biotite)-

(calcite)~calc-silicate schist, quartzite, and garpet-sillimanitec

biotite~quartz-plagioclase gneiss.
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aud
This map unit appears to be derived from limestoneAlimy sediments,

The present discontinuity of the map unit wmay be due to original
lenticularity of the sediments as well as to later tectonic disruption.
As discussed above, the correlation of this unit and the enclosing
gneiss and schist unit is problematical.

Although the lithic types in this map unit would appear to be
favorable hosts for metallic mineral occurrences becaugse of their
compositior and proximity to younger granitic bodies, the Whiting River

silver-gold prospect is the only known significant occurrence.

Ultramafic rocks of Cretaceous(?) age

Ultramafic rocks of Cretaceous(?) or older age (Kuum) occur as
Iwidely scattered pods and small bodies showing no direct field
relationshlp to each other. Different occurrences have been mapped as
hornblende pyroxenite, clinopyroxenite, peridotite, and dunite and as
undivided ultramafics, Most of the occurrences contain serpentinite as
well as other rock types (pl. 1). Almost all of these bodies, the main
exception being the body at Windham Bay, occur im a 19-km (12-mile-)-
wide north-northwest-trending belt about through the center of the study
area. |

The many small bodies shown on plate 1 are probably only a fraction
of the actual number of bodies present; the ice, snow, precipitous

terrain, and small size of individual bodies make their recognition

diffficulre.
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The Windham Bay ultramafic body is the best known occurrence of
ultramafic rocks in the area. It is generally like the body at Port
Spnettisham about 50 km to the n;rth. Fine- to very coarse-grained,
sulfide-bearing ultramafic rock occurs along the shore west of the mouth
of the Chuck River for a distance-of approximately two miles. The body
18 layered in part and consiats largely of clinopyroxenite with possible
secondary amphibole-rich rock. Locally, several centimeter-sized plates
of biotite are common. The body includes screens of possible
metasedimentary rocks and some float of coarse-grained marble with
ultramafic layers was noted. Coﬁtacts, although poorly exposed, appear
to bé gradational with the enclosing greenschist gnd greenstone and
hornblende schist and amphibolite map units. On the north side of the
bay the body consists 1argé1y of amphibolite complexly mixed with biotite
schist and gneiss.

A small body, less than 30 m (100 feet) 1in diameter, was mapped
approximately 3 km (2 miles) south of the terminus of the Dawes Glacier
at the head of Endicott Arm (pl. 1). It 1s a large inclusion of medium-

grained dunite in a zone of abundant mafic inclusions in Eocene(?)

hornblende granodiorite.
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Horublende pyroxenite has been mapped in -several areas. One is
8 km (5 miles) north of the Dawes Glacier terminus within a unit of
heterogeneous granitic gneiss and migmatite. Greeén-brown, coarse-
grained horunblende pyroxenite and pyroxene-biotite-horublendite occur as
pods and boudins in dark-gray, mediuvm-grained, C.I. 70, feldspar-
hornblende gnelss. Six km (4 miles) east-northeast of the eastern lobe
of Fords Terror a lozenge-shaped pod of medium-grained, gray-green
hornblende pyroxenite is alined parallel to the northwest—striking
foliation in biotite gneiss, schist, calc~silicate rock, quartzite and
marble, ‘

~The greatest con;entration of ultramafic bodies in the study areas

is found between the eastern part of Tracy Arm and the prominent
northeast-trending valley parallel to and just south of the Whiting
River. The bodies occur within a variety of country rock, including
hornblende gneiss and biotite gneiss, but many are near or in contact
with coarse~grained gray marble. Most of the bodies are fime- to
coarse-grained peridotite, dunite, and pyroxenite, but a few are largely
hornblende gabbro, hornblendite, and pyroxene gabbro.

What appears to be the largest single ultramafic-mafic body 1u the
study area is located on the ridge east of the Speel River about 6 km
(4 mileg) above the rapids. Although poorly known at present, this body
apparently consists maiply of hornblendite, hornblende gabbro, and
peridotite surrounded by hormnblende gneiss.

As discussed in a later section, the ultramafic body at Windham Bay
has minor copper and iron mineralizarion associated with it. The other
bodies do not appear to contain anomalously high amounts of metallic

elements.
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Granitic rocks of Cretaceous(?) age

Three granitic rock units of Cretaceous(?) age are present in the
study ares and vicinity. In mapping the granitic units have been called
1) biotite gramodiorite and hornblende-biotite granodiorite, 2) Speel
Rive?—Fords Terror foliated tonalite, and 3) porphyritic garnetwbiotite=
hornblende diorite. On plate 1, the first two of the above list have
been included in the foliated biotite~bornblende quartz diorite unit
(Kgqd) and the third is the porphyritic garnet-biotite~hornblende diorite
(Kgdp) unit. All of these units have steep contacts with adjacent units.

Biotite granodiorite and hornblende-biotite granodiorite crop out
on both sides of Endicott Arm near the termiqus of the Dawes Glacier,
The rocks are of foliated fine- to medium-grained, C.I. (Color Index)
20-40, biotite granodiorite and(or) tonalite, hormblende~biotite
granodiorite, biotite-hornblende quartz diorite, biotite quartz diorirte,
gphene-biotite~hornblende diorite, and hornblende granodiorite, The
rocks are locally migmatitic to heterogeneous; they locally include
small to large masses of phyllite, calc-silicate rock, hornblende
schist, and biotite schist. The contacts are generally gradational with
adjacent map units, but sharp contacts do exist,

There 1s no direct evidence of the age of these granitic rocks.
They appear to be pre- or synk;nematic with the inferred Late Cretaceous
deformation and metamorphism. The bodies appear to predate the
deformation associated with the emplacement of the Endicott Arm gnelss
dome. No direct field relationship wirh the mild-~Tertiary granitic bodies

is known.
There are no metallic mineral deposits clearly associated with this

unit.
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The informally named Speel River-Fords Terror foliated tonalite is
a genevrally sill-1ike body from 3 to 8 km (2 to 5 miles) wide that
extends from well beyond the study area to the south to beyond the
norchwestern boundary of the study area, a total of over 80 km (50
miles). The unit consists of follated generally homogeneous medium to
coarse-gralned, C.I. about 20~-25, biotite-hornblende quartz diorite and
tonalite, hornblende-biotite quartz diorite and tonalite; minor biocite~
hornblende granodiorite and quartz monzodiorite. Modal analyses cluster
in the adjoining parts of the granodiorite, tonalite, and quartz diorite
fields of the quarﬁz—alkalic feldaspar-plagloclase feldspar IUGS

(Streckeisen, 1973) triangle (fig. 6).

Figure 6 near here,

This map unit generally has sharp contacts with adjacent units;
small apophyses are locally abundant and complex larger scale
digitation is present east of Mount Sumdum (pl. 1). The outer parts of
the uunilt locally contain screens and inclusions of the country rock and
gseveral larger screens occur within the body (pl. 1); the latter are
more common southeast of Fords Terror.

This unit also includes two bodies of porphyritic biotite gramite,
one lying 0.8 km (one-half mile) east of the entrance to Fords Terror
and the other 10 km (6 miles) to the northwest. The rock 1s a homogeneous,
foliated, fine- to mediuvwm-~grained, C.I. 5~10, bilotite granite with
prominent feldspar phenocrysts. Bilotite-hornblende~feldspar gneiss,
calc-silicate rock, and biotite-quartz-feldspar gneiss are mixed with

the biotite granite near its contacts.
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Figure 6,——~Quartz-alkalic feldspar-plagioclase feldgpar IUGS triangular
diagram showing modal compoesitions of rocks from the Speel River-
Fords Terror foliated tonalite unit, Tracy Arm-Fords Terror

Wilderness Study Area, Alaska.
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The Cretaceous(?) age assigned to this unit is based in part on the
same structural and metamorphic relations noted earlier for the bilotite
granodiorite and hornblende-biotite granodlorite unit and in part on
discordant K-Ar ages on biotite-hornblende mineral pairs (J. G. Smith,
unpub. data). Although not conclusive, the latter suggest an almost
complete resetting of the K-Ar system in the bilotites and a partial
resetting in the hornblendes at the time of the Tertiary intrusions; the
minimum age indicated 1s 66 m.y. Souther (1971) assigned an Early or
Middle Triassgic age to a follated quartz dlorite unit well to the east
of the main Coast Range, Those rocks generally have less quartz than
the rocks of tuhe Speel River-Fords Terror foliated tomalite unit, It
1s mentioned here because 1t occuples the same relative position in
Souther's sequence of intrusions as the Speel River-Fords Terror body
does in the sequence described here.

The Sumdum copper-zinc (MacKevett and Blake, 1964), Tracy Arm zinc-
copper (Gault and Fellows, 1953), Portland Group gold (Herrxeid, 1964)
prospects and other deposits in the Sumdum Glaciler mineral belt are
spatially associated with the southwestern contact of this body.
MacKevett and Blake (1964) conclude that the Sumdum copper-~zinc deposit
probably postdates at least the main deformation and intrusion in this
part of the Coast Range, but leave open the possibility that the ére
constituents were derived from late-stage fluids associated with the
Coast Range batholith. The present study concludes that the deposits

have been deformed and metamorphosed.
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The porphyritic garnet-~bletite~hornblende diorite unit 1s essentially
restricted to the Endicott Penlnsula, occurring both as stocks aud as
s11ll-like masses of variable size. Best low-elevation exposures of the
unit are found along the north shore of Windham Bay and the north shore
of Sand Bay.

The unit is composed of follated and porphyritic, fine~ to medium=-
grained, C.I. 25-50, garnet-biotite-horanblende quartz diorite, hornblende
quartz diorite, hornblende-biotite diorite, and minor foliated,
nonporphyritic fine- to medium-grained, C.I1, 15-~20, biotite~hornblende
granodioxite.

The sill-like bodies are mostly highly chloritized hornblende
diorite. Garnet is most common in the outer parts of the larger bodies;

those bodies have conspicuous layering. Contacts everywhere are sharp.

Gneiss dome rocks of Tertiary or Cretaceous age
One well-developed and two less well~developed unusual gneiss domes
(TKgn) a few square kilometers in area are exposed in the study area.
A probable extension of the well-developed and informally named Endicott
Arm gnelss dome has alsc been studied outside of the study area. The
other two features are called the Tracy Arm and Dawes Glacler domes.
All of the domes have steep sides which flatten gradually upward towards

the gently plunglng crests.
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The Endicott Arm gneiss dome is locared near where North Dawes
Glacier approaches Endicott Arm (pl. 1) and its probable extension is
exposed to the south of the nearby study area boundary, The gneiss dome
core rocks are homogeneous, medlum- to coarse-grained, poorly foliated,
C.1, 5-10, biotite-quartz-feldspar gneiss and garmet-biotite~quartz-
feldspar gneiss. Compositionally these gneisses are granodiorites.
These core rocks are in general in sharp contact with the surrounding
schists and darker gneisses, but locally screens or inclusions of schist
occur near the margins parallel to the contact and to the foliation in
the core.

There is no direct evidence of the age of the gneiss dome core.
Deformation of older structures by the domes of inferred Late Cretaceous
age 1ndicates that the doming is younger than those structures, There
18 some suggestion (pl. 1) that the dome also deformed the nearby
granitic rocks of Cretaceous age (Kgqd) described above. No relation
has been established between the core rocks and the granitic rocks of

Tertiary sge described below.
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The Dawes Glacier gneiss dome underlies that glacier near its
terminus and 1s separated from the Endicott Arm gneiss dome by the
foliated biotite-hornblende tonalite (Kgqd) unit., It is compositionally
and structurally similar to the Endicott Arm dome but is not as obvious
a feature. Part of the Dawes Glacier dome was mapped as biotite-
hornblende granodiorite in the field and part as gquartz diorite.

Locally, the dome 1s moderately to very heterogeneous and consists of
follated wmedium— to coarse-grained, C.I, 15-30, biotite~harnblende
granodiorite, sphene-biotite-hornblende quartz diorite with abundant
inclusions of fine-grained foliated hornblende diorite and garnet-biotite
gnelss, minor bilotite guartz monzonitre, and migmarite, TInclusions

locally make up to 40 percent of the rock and minor diopside-wollastonitec
marble screens occur. The contact is apparently gradational and irregular
to the west with a narrow band of heterogeneous schist, gneiss and calce~
silicate rocks.

The Tracy Arm gneiss dome, which underlies Tracy Arm about 11 km
(7 miles) from its head, was mapped in the field as follated biotite-
bornblende quartz diorite and biotite granodiorite. This dome 1is long
and narrow (pl. 1) and its northern contact difficulr to trace with
certainty.

The gnelss domes are alined north-northwest at a small angle to the
dominant northwest strike of rock units and structures. No other gneilss
domes have been recognized in this part of the Coast Range. No relation

between mineralization and the domes has been established.
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Granitic rocks of Tertlary age and associated migmatites

A large part of the study area near the International Boundary is
underlain by granitic roﬁks of Tertiary age (Tegr), mapped mainly as
hornblende~blotite granodiorite (fig. 1; pl. 1). To the north, this
belt widens westward. There are also scattered nearby granitic bodies
that are inferred to be Tertiary in age. Both types of occurrences have
associated migmatites (Temg). All of these graultic bodies and
migmatites appear to have steep contacts with adjacent units.

In general, the main granitic area along the boundary is made up of
locally porphyritic, nonfoliated; medium- to coarsevgrained; C.I. 10<20,
sphevne-hornblende~biotite granodiorite, sphene-biotite~hornblende
granodiorite, horunblende granodiorite and sphene-biotite<hormblende
granite. The modal analyses spread across the lower parts of the

4
granite, granodiorite, and tonalite fields (fig. 7) of the IUGS plutonic

Figure 7 near here.

rock classification diagram (Streckeisen, 1973). The scattered granitic
bodies to the southwest (pl. 1) are locally foliated and are mapped as
hornblende granodiorite, foliated hormblende granodiorite, garnete

bilotite granodiorite, avd bilotite quartz diorite and biotite gramodiorite.
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Flgure 7.-—Quartz-alkalic feldspar-plagloclase feldspar IUGS triangular
diagram showing modal compositiona of Tertiary granitic rocks and
asgsociated migmatites from the Tracy Arm-Fords Terror Wilderness

Study Areg, Alasgka.
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Migmatites have been mapped extensively along the southwestern side
of the granitic area along the International Boundary and with some of
the scattered bodies (pl, 1), The migmatite consists of moderately to
very heterogeneous stockwork, agmatite, and banded gneiss with.mainly
hornblende<bilotite granodiorite; biotitechornblende quartz monzonite,
blotite granite, biotite-~hornblende granite, and biotite-horublende
quartz diorite cutting and including hornblende diorite, biotitec
hornblende diorite, gquartz~plagioclasechornblende gneiss, biotitex
hornblende quartz diorite, bilotite-hormblende gneiss, amphibolite,
biotite~quartz schist, and some calc-silicate rock. Modal analyses of
the granitic phase of the migmatites suggest that it may be slightly
mo?e alkalic than the main Tertiary granitic unit.

The Tertiary granitic rocks in the southern part of the study area
are commonly bordered by the associated migmatite unit; elsewhere the
migmatites are local and discontinuous. The scattered granitic bodies are
elther within or adjacent to migmatite bodies. The migmatites themselves
generally have relatively sharp contacts with the unfoliated hornblende-
biotite granodiorite, with the other granitic rocks, and with various

gneiss and schist units. The latter contacts are, however, locally

gradational.
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The age assignments given for the Tertiary granitic rocks (pl. 1)
are based on K-Ar dating of biotite and hornblende mineral pairs from
varlous parts of the granitic units (J. G. Smith, unpub. data). 1In
brief, the mineral pairs give concordant ages in the range 49 to 54 m,y.
These ages are similar to unpublished ages from similar rocks in the
Juneau Icefield area (J. G. Smicth, unpub. data) and published ages from
that same area (Forbes and Engels, 1970). They differ significantly
from the 69-m.y. biotite age cited by Souther (1971, p. 37) as from
lithically correlative rocks to the northeast across the Intermational
Bouridary.

Immediately across the boundary near Mount Ogden (pl, 1) there are
known molybdenite deposits associated with Souther's "younger quartz
monzonite" and there are éoPper-molybdenum deposits nearby elsewhere in
that unit (Souther, 1971). 1In the‘Juneau Icefieid area, Brew and Ford
(1969) described a small molybdenum—silver occurrence associated with
granitic rocks which were mapped nearby by Souther ag "central plutonic
complex", which he considered to be older than the "younger quartz

monzonite." These Juneau Icefield rocks are those which give K-Ar ages

around 50 m.y. The available evidence suggests that 1) Souther's "central

plutonic complex" and "younger quartz monzonite'" are closely related,
2) both are probably correlative with the Tertiary granitic rocks of the
Tracy Arm-Fords Terror area, and 3) this group of intrusives has locally

associated molybdenum and copper deposits.
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Comparison of Souther's (1971, p. 35) plot of hodal compositions of
specimens from his "younger quartz monzonite" and "central plutonic
complex'" units with figure 6 shows that Souther’s "central plutonic
complex" specimens more or less are In the same field as the Tertiary
granitic rocks and specimens from his "younger quartz monzonite' are in

the same general field as granitic rocks from the migmatites,

Surficial materials

Holocene surficlal deposits (Qs) occur along the floors and sides
of most valleys and glacier and permanent snowfields (Qi) cover perhaps
25 to 30 percent of the study area.
N The surficial deposits include recent alluvium along lesser gradient
parts of streams., colluvium on almost all hill slopes, talus, landslide
deposits, ice-contact glacial deposits, glaclal outwash deposits,
gupraglacial drift, and a few prominent moraine deposits probably related
to glacial advances. Moralnes probably related to both Hypsithermal and
more recent advances are preserved. but no older deposits appear to be
present.

The permanent snowfields and glaciers occur in systematic relation
to topography and to tidewater; no glaclers are present within about 13 °
km (8 miles) of Staphewns passage; to the northeast inland is a several-
kilometer-wide zone with small cirque, carapace, and valley glaclers;
then a similar zone but with tidewater glaciers entering the heads of
the large fiords. Large icefields along the International Boundary form

the most inland zone; here only scattered nunataks protrude above the
ice plateaus which feed the large tidewater glaciers.
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Structure

The general structure of the Coast Range batholith part of the
Tracy Arm-Fords Terror Wildermess Study Area appears to contrast strongly
with that of the western metamorphic belt. Thims 1s because the large
amount of granitic rock, the isolation of the screens and pendants of
metamorphic rock, and the much greater proportion of gneisses in the
batholithic part make 1t much more heterogeneous than the western belt
(pl. 1). This contrast 1a also apparent on a2 smaller ascale in regard to
faults and folds, but, as the brief following discussions show, it may
not indicate a real difference in deformational history.

The Speel River-Fords Terror sill, whose emplacement 1s considered
likely to have been structurally controlled, separates the western
metamorphic belt and the batholithic cowplex. It ig infettéd (Brew and
others, 1976) to be greater than 225 km (140 miles) long altogether and,
except at its northern terminus as the Mount Juneau pluton (Ford and
Brew, 1973), it closely coincldes with the boundary between the coarsec
grained gneisses and granitic rocks of the batholithic complex and the
schists and quartzites of the higher grade part of the western metamorphic
belt. The foliation in the 811l parallels that in the adjacent rocks,

It probably was intruded along a discontinuity of some kin& and is sync

or late tectonie.
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The structural discontinuity just mentioned is close to and
consistently parallel to the "Coast Range megalineament;" a structure
which extends the length of southeastern Alaska and which is locally a
fault (Brew and Ford, 1977b). Within the study area the megalineament
is expressed as either a strong topogr#phic low, as in Port Snettisham,
the mouth of Tracy Arm, and Endicott Arm, ox as a very strongly grained
terrane, as on the mountain sides bordering the above areas and across
the mountains and ridges south of Endicott Arm (pl. 1). The width of
the megalinear zone is about 13 km (8 miles) maximum and its length
within the study area is about 68 km (42 miles). The megalineament,
like the Speel River-Fords Terror sill, is about parallel to the strike
of the foliation and of most bedrock map units. It is considered to be
a fault 1n the study area; the only evidence for displacement consists
of the apparent 10-km (6-mile) right-lateral separation of the bilotite
isograd in Endicott Arm. The map pattern could result from various
combinations of northeast-side-up, right-lateral movements. As
discussed in the gections on aeromagnetics and gravity, the megalineament
is also the zone of abrupt geophysical gradients.

Many other lineaments are shown on the geologic map (pl. 1), Most
of those in the batholithic complex are probably well-developed joints
or small faults that do not offset mapped contacts. Many of the
lineaments in the western metamorphic belt are parallel the foliation
and express it, are joints, or are vrelated to the Coast Range

megalineament.
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Northeast-trending lineaments on the Snettisham Peninsula just

outside of the study area to the northwest are small faults.

generally
distinctive limestone and dark shaly phyllite units/show several hundred
meters of right-lateral separation that could be due to various
combinations of right-lateral and northwest-side-~up movements. Two of
the faults are significant because they continue northeastward into two
prominent lineament zones about 3 km apart, one along the Whiting River
valley and the other in the Sweetheart Lake valley. No significant
offset of mapped contacts occurs along these valleys, but the available
control would not define relatively small separations,

The lineaments do not appear to have any direct mineral resource
significance.

Little data are available on fold styles and deformation in the
gneisses of the Coast Range batholithic cowplex, The coarser grain of
these rocks, as compared with those of the western metamorphic belt,
makes preservation and recognition of minor structural elements less
likely. There appears to have been small- and large-scale isoclinal
folding about ﬁodetately to steeply plunging axes with steep northeast-
dipping axial planes; plunges range from northwest around to southeast.

As noted earlier, the Speel River-~Fords Terror tonalite sill is
well foliared, TFoliation is present locally in the migmatite units
assoclated with Tertiary gramitic bodies in the batholithic complex, but
it is probably related to the emplacement of the granitic bodies rather
than to larger scale penetrative deformation. The granitic bodiles
themselves are generally not foliated but some, particularly where the

granitic belt broadens to the west between Tracy Arm and the Whitlng
River, are consistently folilated,
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The rocks of the western metamorphic belt record at least two

deformational episodes. 1In a few places, such as Bushy Island in
Endicott Arm, aslong the northeast shore of Endicott Arm, and at the Sumdum
copper-zinc prospect, evidence suggests the presence of isoclinal folds
with amplitudes of more than a kilometer and wave lengths of about a
kilometer. Elsewhere any large-scale folds that were originally present
must have been transposed and had their hinges destroyed,

In gencral, the mesoscopic structures indicate a dominant northwest-
striking, northeast-dipping foliation, and most fold axes plunge steeply
to moderately in the arc from northwest through east to southeast.
Analysis of structural data from both sides of unorthern Endicott Arm
suggests that this is only the grossest kind of representation of the
actual structure. Geometric analysis of the relatively abundant
structural data from that area suggests two main episodes of folding:
the first, ptobably involving original layering and contacts, being
isoclinal about moderately to gently north-northwest-plunging axes; and
the second, probably involving foliatioun and layering developed parallel
to the axial planes of the first folds, being isoclinal about moderately
to steeply southeast-plunging axes. Unfortunately, there are no key
layers to clearly verify this suggestion at either macrostructural or
mesostructural scale. Loney (1965) has shown the complexity of
deformation in an area about 64 km (40 miles) to the southwest across

Stephens Passage.
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The age of the folding in the batholithic complex and in the western
metamorphic belt 18 not tightly bracketed. There is8 no evidence that
the two areas were deformed separately, although that is a possibility;
thus the age relations inferred from the western belt are here considered
to apply to both areas. Based on regional paleontologic and lithologic
evidence, the original age of the youngest metasedimentary and
metavolcaniec rocks in the western belt 1s comsldered to be Late Triassic,
It is possible that Upper Jurassic and Lower Cretaceous units are also
present, but there is no definite evidence. The upper limit is controlled
by the age of the Speel River-Fords Terror follated tomalite: its
foliation appears to be related to the latest fold episode and it was
probably emplaced during or shortly after that deformation, The Speel
River-Fords Terror body lithically and structurally resembles granitic
bodies of middle Cretaceous age known elsewhere In goutheastern Alaska
(Loney and others, 1967). As discussed previously in this report,
efforts to date this body by the K-Ar method on coexisting biotite and
hornblende pairs have eilther yielded 1) ages equal to those of the
cross~cutting, generally nonfoliated mid-Tertiary granodiorites along
the International Boundary, which probably indicate complete resetting
of the K-Ar system in both minerals at that time, or 2) discordant ages
with biotites giving the mid-Tertiary age and hornblendes giving an
Early Tertiary age, which indicate partial resetting of the system in the
hornblende, The minimum age for the sill and for the deformation is
" considered mid-Tertiary and it 1s likely that it is at least as old as

Late Cretaceous. These lines of reasoning all are compatible with a
middle to late Cretaceous age for the main deformation and metamorphism

in the study area.
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Two other types of structural features are present in the study
area; one 1s a series of unusual gneiss domes and the other is the belt
of small ultramafic bodiéa which could 1ndicate'emplacement along a
pre-existing structural feature. The granodiorite gneiss domes are
located (pl. 1) on Tracy Arm east of the Speel River-Fords ferror tonalite
$il11l and at the head of Endicott Arm on either side of that sill, They
are steep-sided but their axes appear to plunge moderately to gently
away from the high points., Internal foliation follows thelr external
form. One of the domes seems to have deformed the structures described
above in the western metamorphic belf, superinmposing lineations parallel
its axis on the earlier structural elements. The age of emplacement 1s
inferred to be younger than the Late Cretaceous(?) Speel River-Fords
Terror sill and older than mid-Tertiary granodiorites albng the
International Boundary, which are unlike the gneiss domes in lithology
and style. 1t 1is possible that these domes are the cores of large-
scale antiforms.

The beit‘of discontinuous ultramafic bodies extends for 100 km (62
miles) in a north-northwesterly direction through the.gneisses of the
batholithic complex (pl. 1). The belt is a maximum of 19 km (12 miles)
wide and the individual bodies range in size from a few meters to 4 km
(2.5 miles) in maximum dimension. The compositions of the various
bodies are described in a section of this report dealing with rock units.
The trend of the ultramafic belt is only slightly different than the
strike of most of the units in the western metamorphic belt and the

belt probably represents an original pre-metamorphic, pre~intrusive
concentration of ultramafics.
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Of . the structures described in this section, the fclds in the
western metamorphic belt and the possible Speel River-Fords Terror
gtructural discontinuity appear to bhave a diregt relation to mineral-
resource potential evaluation, Clear evidence from some of the known
metallic mineral occurrences in the western metamorphic belt indicates
that at least some of the sulfide mineralization predates the folding
and metamorphism, thus the source of that mineralization is older than
most of the recognized intrusive history. The Speel.River-Fords Terror
foliated tonalite sill forms the northeastern boundary of the favorable
Sumdum Glacier mimeral belt and the origin of that boundary may have
had a critical influence on the localization of metallic mineral

occurrences,

Geomorphology and Quaternary geology

The Tracy Arm~Fords Terror Wildernmess Study Area lies mostly within
the Boundary Ranges subprovince and partly within the Coastal Foothills
subprovince, which togethér make up the Coast Mountains province of the
Pacific Mountain System of Wahrhaftig (1965, pl. 1, p. 43), The
boundary between the subprovinces within the study area coincides
approximately with the Coast Range megalineament which forms a prominent
northwest-trending trough in the Port Snmettisham and Holkam Bay areas

and a strikingly parallel-grained terrane where it leaves Endicott Arm

to the south,
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The geomorphology and Quaternary deposits are important to the
mineral-resource appraisal to the extent that they facilitate or hamper
access and because of the way in which they influence geochemical
sampling and hence interpretation of geochemical data,

The Coastal Foothills consist of heavily forested rounded mountains
with a maximum relief of about 1,200 m (4,000 feet) in the study area.
The higher elevations have small cirques and arétes and some lower valley
walls are very steep, burt the overall impression is of relatively broad
valleys and lower subdued summits.

The lower hillslopes are mantled with colluvium, some sﬁall
landslide deposits are present, and the valley bottoms locally contain
thin and discontinuous glacial deposits in addition to alluvium along
the present streams.

This area was covered by a late Pleistocene ice sheet the top of
which was at an elevation of 1,200 to 1,800 m (4,000 to 6,000 feet)
(Coulter and others, 1965) and any extensive glacial deposits in the
valleys are probably from that advance. ﬁowever, the ice sheet
apparently removed any evidence of previous glaciations and didn't
leave much of a record of its own. Marine deposits like those of late
Pleistocene and early Holocene age described by Miller (1972, 1973) pear
Juneau have not been recognized in the area. If present, they would

postdate any major ice sheet coverage,
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The Boundary Ranges subprovince 1s typified by the deep fiords such
as Tracy Arm, Fords Terror, and Endicott Armj the high rugged mountain
peaks to 2,470 m (8,095 feet) with their abundant hanging, carapace, and
cirque glaciers, steep peaks and arétesj and by the broad dentritic
icefields that feed the tidewater glaciera which enter the heads of
Tracy and Endicott Arms. The larger parts of these icefields are across
the International Boundary in British Columbia;_nevertheless the parts
within the study area have ice exposures as mu;h as 16 km (10 miles)
across broken only by scattered numnataks.

The Boundary Ranges subprovince is here broken into three blocks by
the long and low alluvium-filled valleys of the braided Speel and

Whiting Riveré which extend from tidewater to the International Boundary,
Another lowwlevel valley containing Crescent Lake and anlunnamed lake
near Speel Rlver rapids connects between these two major valleys and

isolates an unusual 20~ By 30ckm (12~ by 18~mile) block that has

remarkably concordant summits at about 1,400 m (4,500 feet),
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The most obvious Quatermary deposits are the alluvial flats of the
large rivers and the alluvialecolluvial material flooring Urshaped
valleys below retreated glaciers. The lower mountainsides are gemerally
free of extensive colluvium except in well-defined talus deposits, The
remnants of two large terminal moraines, one across the mouth of Tracy
Arm between Sand Spit and the south side of the Snettisham Peninsula and
one across the mouth of Endicott Arm from the same Sand Spit to Wood
Spit, are undated, but they must postdate any more extengive ice sheet.
They could correlate with deposits of lare Pleistocene and early Holocene
age in the Juneau area (Miller, 1972; 1973). An apparently younger
terminal moralpe that probably resulted from the stand of a now-retreated
glacier (on the south flank of the Mount Sumdum peak area) occurs at the
mouth of the creek about due north of Bushy Island in Endicott Arm. Some
of the abandoned higher elevation cirques contain small terminal morailnes
and most of the active glaciers have assoclated terminal and(or) lateral
moraines.

It appears as 1f all of the glaciers in the study area are presently
retreating and lowering their surfaces. Between 1929 and 1974 the

tidewater Dawes Glacier retreated an estimated 5 km (3 miles).
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There are a few small glacier-damwed lakes in the stu&y area (Post
and Mayo, 1971). None are known to discharge regularly., Only the one
adjacent to the Speel Glacier near the International Boundary is likely
to significantly affect the valley downstreaum from it,

Current and past glacierwrelated processes clearly dSminate the
development of the landscape and surficial deposits in the study area.
Most of the stream sediments in the area are probably only slightly
transported bedrock material., This, however, is not true for the major
lowrlevel rivers and probably is not true for the bottoms of those
U-shaped valleys relatively recently abandoned by glaclers. 1In both of
theselsituations the local material 1is probably appreciably diluted by
distant—source matertal, The influence of these effects is discussed 1in

the section of this report dealing with geochemistry,
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Interpretation of the aeromégnetic data
by
Robert C. Jachens

An aeromagnetic survey of the Tracy Arm~Fords Terror Wilderness
Study Area was flown and compiled by Geometrics in 1973. The survey
covers approximately 5,000 sq km and extends somewhat beyond the northerm
and northwestern boundaries of the study area. Magnetic data were
collected along lines oriented approximately N. 60° E, and spaced at
1.6 km, The aircraft maintained a hominal barometric altitude of
1,830 m, but the flight level was increased by 15 percent or more in some
areas in order to allow the ailrcraft to operate safely above the higher
topographic features.

The magnetic data originally were compiled at a scale of 1:63,360
and subsequently combined and reduced for publication to a scale of
1:125,000 (pl. 1). Plate 1 shows the residual magnetic intensity in
gammas generated by removing from the observed data a datum of 57516 Y
and a regional field of +2.02 y/km north and +2.91 y/km east. The
regional field was removed using the 1965 International Geomagnetic
Reference Field updéted to 1973, Magnetic intehsity contours are glven
at intervals of 10, 50, and 250 y depending upoﬁ the magnitude of the

local gradients.

73



As described in the introduction to this report, the study area is
characterized by extreme topographic relief. In much of the regiom,
peaks and ridges rise wmore than 1,500 m above the adjacent valley floors.
Aeromagnetic maps over areas composed of magnetic rocks and having
extreme topographic relief tend to display anomaly patterns that strongly
correlate with the topography. For areas in high magpnetic latitudes,
such as the present study area, peaks and ridges tend to have assoclated
magnetic highs while valleys tend to have agsociated magnetic lowa.
Amplitudes of topographically caused magnetic anomalies can be large,
and they reach values of 600 y or more in this area. These strong
anomalies tend to mask the more subtle anomalies which might arise from
minor differences in magnetic properties of the underlying rocks. As a
result this interpretation of the aeromagnetic map in terms of geologi-
cal structure 18 restricted to those features which give rise to
anomalies that are larger than the topographic anomalies, are not
correlated with the topography, or possess wavelengths which are
subgtantially different from those of the topography.

In general, most of the prominent magnetic anomalies shown on
plate 1 are caused by bodies of granitic and ultramafic rock. The
metamoxphic rocks of the western metamorphic belt appear to be
essentially nonmagpetic as are many of the metamorphic rocks and
migmatites of the Coast Range batholithic complex. Exceptions to this
general statement apply to some gneisses and ampbibolites of
fhe Coast Range batholithic complex which appear to be, on average,
slightly magnetic,
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Measurements of the magnetic properties of a very limited sampling

of rocks from the study area (table 2) tend to support the concept that

TABLE 2 NEAR HERE

the igneous intrusive rocks generally are more magnetic than the metamorphic
rocks. The only sample of metamorphic rock which shows a moderate magnetic
susceptibility (1.67 x 10_3 emu/cms) wag obtained from a rock unit which
has a weak magnetlc high associated with 1t., None of the samples teated
showed any appreclable remnant magnetization.

For the purposes of discussion, the aeromagnetic map has been divided
into four regions on the basis both of magnetic character and correlation

with the mapped geology (fig. 8). Also shown on figure 8 are specific

Figure 8 near here

magnetlc anomalies designated by letters A-H which are not correlated with

topography and which will be discussed In the following sections.
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Figure 8.—Aeromagnetic map of Tracy Arm-Fords Terror Wilderness Study

Area and vicinity showlng specific anomalies and areas discussed.
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Table 2.-~Magnetic properties of some rocks from the Tracy Arm-Fords

Terror Wildemess Study Area, Alaska

Symbol on Number of Magnecic
Rock Type Geologic Map _samples Susceptibilitx_(emu/cm3)
Western Metamorphic Belt
Greenschist and Greenstone Kmgs 3 0.04 x 10“3

Coast Range Batholithic Complex

Granodiorite Tegr 6 0.74 x 10-3
Biotite gneiss TKgn 1 0.14 x 1073
Quartz diorite Kggd 2 0.66 x 10_3
Granitic gneiss Kmgn 1 0.05 x 10—3

Blotite gneiss Kmgn 1 1.67 x 10



Region one corresponds, with minor exceptilons, to the area described
in the geology section of thils report as the western metamorphic beit.
Within the study area, the northeastern boundary of this region corresponds
to the southwestern édge of the Speel River-Fords Tlerror tonalite
s1ll (Kgqd), whereas outside the study area, it corresponds to the
southwestern edge of the sill as inferred from the magnetic data, The
topographic relief within this region, although generally not as severe as
that in other portions of the study area, is greater than 1,200 m in some
Places. The magnetic field in region one is characterized by a smooth
pattern of long wavelength, low amplitude anomalies, This pattern may
result partially from the subdued topography of the region but mainly

reflects the relative nommagnetic character of the underlying rocks,
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The smooth pattern is interrupted by four gharp local anomalies (A-D),
two of which (A and B) 1lie outside the study afea. The roughly circular
anomalies A, B, and C are caused by ultramafié bodies (Kuum) which are
exposed at the surface. Anomaly A, sbout 2,000 y in amplitude and the
largest anomaly on the map, lies over the magnetite-rich Port Snmettisham
ultramafic body (D. A. Brew, written commun.), anomaly B over ultramafic
rocks exposed on the Midway Islands (D. A. Brew, oral commun.)-snd Qnomaly
C lies over the Windham Bay ultramafic body which consists largely of
clinopyroxenite. Model calculations using vegticbl prisms indica;e that -
the Port Snettisham and Windham Bay bodies are similér geometrigally. The
Port Snettisham body has an upper\féce whiéh is roughly 2 km by 3 'im Qheteas
that of the Windham Bay body is slightly larger, roughly 2 km by 4 km. Both
bodies extend to depths at least on the order of the height of the survey
aircraft above the local topography,.about 1,600 m. The Port Smettisham
body ia almost vertical while the Windham Bay body dips to the eoutﬁ. These
caleculations also indicate that the Win&hgm Bay ultramafic 18 somewhat
larger than the surface exposures suggest and that its upper face is
centered beneath the north shore of the bay, northwest of the qapped
exposures. Because the two bodies are similar geometrically and occupy
similar positions with respect to the survey Qltitude. the marked
difference in amplitude of the magnetic anomanlies associated with the two
bodies indicates a significant difference in their relative magnetization;.
This, in turn, suggeets a significant difference in mineralogy between the
two bodies, at least in terms of their magnetic mineral éontgnt. The

Windham Bay body must contain a considerably lower percentage of magnetic
minerals than the Port Smettisham body.
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The elongate anomaly (D) located east of Windham Bay is substantially
different in shape from the anomalies associated with the three ultramafic
bodies., Its long axis is subparallel to the general trend of the follation of the
metamorphic rocks 1n the area and 1t cuts across many mapped contacts between
geological units, This anomaly probably 1s caused by a narrow, shallow,
steeply dipping dike approximately 10 km in length. Because of the
spatial assoclatlon between the southwestern contact of the Speel River-
Fords Terror tonalite 8111 and some of the potentially economic
mineral occurrences mentioned in the mineral resources section of this
report, it should be noted that a 600-m-wide vertical dike reaching
within about 700 m of the surface at 1ts shallowest point and having an
assumed relative magnetization equal to that of the nearby sill would
generate a magnetic anomaly very similar to anomaly D. However, lacking
other corroborating evidence, any hypothesis concerning a genetic
relationship between the source of this anomaly and the nearby sill must
be considered highly speculative.

‘The Cretaceous(?) granitic rocks of the Endicott Peninsula (Kgdp)
have little magnetlc expression. These rocks must be essentially
nommagnetic, in marked contrast to the other granitic rocks in the study

area.
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Region two is underlain by the Speel River-Fords Terror tonalite
sill (Kgqd). The boundaries of this unit have been extended northwest
and southeast of the study area on the basis of their magnetic expression.
This rock unit 18 characterized by a discontinuous magnetic anomaly high
along its gouthwestern contact and glves rise to the steep magnetic
gradients encountered in crossing from the western metamorphic belt to
the Coast Range batholithic complex. This gradient coilncides with the
Sumdum Glacier mineral belt. The discontinuous nature of the magnetic
anomaly high resultrs both from topcgraphic influences and from highly
variable magnetic properties assoclated with the rocks in this unit,

The high variability of magnetic properties 1s well 1llustrated by the
proncunced difference in anomaiy amplitudes encountered in following the
sill across Fords Terror. The change from anomalies reaching nearly
1,500 y south of Fords Terror to anmomalies of 200 y to 300 y immediately
nortt of Fords Terror can be accounted for only partially by topographic
effects, Magnetization variations of a factor of 10 or more in magnirude
are necessary to account for the complete magnetic pattern. This
variability possibly reflects differing degrees of metamorphism undergone
by différent parts of'the 8111,

Two dimensfonal model calculations indicate‘that the southwestern
face of the sill is nearly vertical or dips steeply to the southwest,
These calculations also Iindicate that the sill extends to considerable

depth below the surface, on the order of 8 km or more in some regilons,
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Reglon three is underlain by granitic rocks (Tegr), migmatites (Temg),
and metamorphic rocks (Kmgn) of the Coast Range batholithic complex. The
reglon 1is chatactérized over most of its extent by a magnetic patterm of
moderate to high amplitude, short wavelength anomalies which correlate
very well with the topography. This topographic correlation is well
illustrated in the southeastern portion of region three by the long linear
magnetic low which follows the South Sawyer Glacier and the lime of
magnetic highs adjacent to and to the west of this low. Along this line,
the peaks of the magnetic anomalies tend to fall very close to the
topographic peaks. Examples of this topographic correlation, such as the
pronounced magnetic low which follows the Whiting River Valley, are also
present in the northern portion of region three. Most of the apparent
magnetic anomalies in this reglon are interpreted as belng caused by
topographic highs of the granitic rocks.

Two exceptions to this general statement are the linear magnetic low
(anomaly E) adjacent to and east of the Speel River-Fords Terror aill
south of Fords Terror and the broad magnetic low (anomaly F) located
north of the Whiting River. These two anomalies are interpreted as being
caused by screens of nommagnetic metamorphic rock on the order of onme to

two kilometers thick overlying the magnetic granitic rocks.
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Region four, bounded on the Qest by the Speel River—Fords Terror
811l and on the south, east and north by the granitic rocks of Tertiary
age, 1s underlain by igneous and metamorphic rocks of the Coast Range
batholithic complex. The southern and eastern boﬁndaries correspond to
locations of steepest magnetic gradients. Model calculations indicate
that at high magnetic latitudes the contacts between magnetic and
nonmagnetic bodies lle beneath the steepest magnetic gradients. The
northern boundary is not well defined magnetically and has been located
on the basis of mapped surface contacts between granitlic and metamorphic
rocks,

The magnetic fleld in region four iB characterized by numerous low
to moderate amplitude anomalies rising Above a base level approximately
equivalent to the base level of the western metamorphic belt, 1In
general, the high points of the magnetic anomalies are closely
asgoclated with peaks and ridges composed of amphibolite, granitic
gneiss, and biotite gneiss (Kmgn) indicating that these rocks are the
source of the anomalies. However, not all such amphibolites and gneisses

in this region have associated magnetic anomalies.
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The most prominent anomaly not agsoclated with a metamorphic rock
unit is anomaly G located just north of Tracy Arm. This anomaly is
associated with the mapped exposure of a large gramitic body. This body
and the other smaller granltic bodies in region four are interpreted to
be 1solated bodies of limited dimension rather than the exposed portions
of a large pluton which in most places 1s screened by overlying
metamorphic rocks., The presence of a large pluton at depth having a
magnetization equal to that of the granitic rocks in region three would
result in a background level of magnetic intensity at least several
hundred gammas higher than that of the western metamorphic belt, In
addition, calculations indicate that the steep magnetic gradients along
the eastern boundary of region four are caused by a contact between

magnetic and nommagnetic rock units which extends to considerable depth.
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The ultramafic bodies (Kuum) of the Coast Range batholithic complex
have very little magnetic expression, a feature which is in marked contrast
to the large anomalles assoclated wlth the ultramafic bodies of the
western metamorphic belt. Magnetic contours give no indication of the
large hornblendite, hornblende gabbro and peridotite body exposed east of
the Speel River. Near Tracy Arm, a weak magnetic high (anomaly M)
probably 1s caused by a small pyroxenite whereas the lozenge-shaped
peridotite body exposed 3 km west of anomaly H causes, at most, a slight
deflectlon of the magnetic contours. None of the other ultramafic bodies
of the Coast Range batholithic complex have any obvious magnetic
expression. Yor the small ultramafic bodies, the lack of magnetic
expression probably results from their limited size, However, the
ultramafic body located east of the Speel River is relatively large in
areal extent, shows 800 m of vertical exposure, and reaches within about
450 m of the survey altitude., Therefore, the lack of magnetic expression
must result from low magnetization of the rocks in this body, significantly
lower than the magnetization associated with the ultramafic rocks 4in the

western metamorphic belt.
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Interpretation of the available gravity data
bvaavid F. Barnes

Available gravity field information indicates that a steep linear
regional gravity gradient is spatially associated with the Sumdum Glacier
mineral belt in the study area:. The available gravity information is
synthesized here to fgcilitate the geologic and mineral resource
interpretation and evaluation of that belt and of the ultramafic body at
Windham Bay.

No gravity data were collected during this investigation of the
Tracy Arm-Fords Terror Wildermess area, but a small amount of data had
been obtained during an earlier gravity reconnaissance of Southeastern
Alaska. The latter survey was designed primarily to obtaln data for a
1:2,500,000 gravity map of the whole state (Barnes, 1976) and to provide
a regional background for possible local surveys aimed at interpretation
of specific geologic structures. Thus the 100-plus measurements made in
the vicinity of the study area were not designed to support a detailed
geologic interpretation, although they do provide a basis for some
regional conclusions and indicate a few local anomalies with probable

geologlc significance.
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Most of the gravity measurements weve obtained by skiff traverses
in the 1969 field season during which the M.V, WATERS and R;V. DONIJ.
MILLEk I served as support vessels. These traverses provided data at
intervals of about 3 km (2 miles) along the shorelines of all navigable
waters and along much of the Alaskan’length of the Whiting River, As
additional 5 mea;urements were obtained while ferrying a helicopter
between two geologlc field partles during the summer of 1968, Sea-level
corrected for tidal varlatiomns, river gradient supplemented by altimetry,
and altimetry only on the helicopter traverse were used for elevation
control, and the reduction density was 2;670 kg/m3. Station locations,
Bouguer anomaly values and 10-mgal contours were shown at a scale of
1:250,000 on an earlier release of data (Barnes, 1972a) and the principal
facts and other aspects of the data were provided by accompanylng reports
(Barnes, 1972b, cj Barnes, 1972d; Barnes and others, 1972a, b; and Barnes,

1972e).
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Figure 9 shows a more vecent compilation of the data which has been

Figure 9 near here,

preparéd for this study. The present compilation involves two changes
from the earlier data release. First, the latitude correction has been
changed from the 1930 Internatfonal Ellipsoid to a new ellipsoid used in
the 1967 geodetic reference system (Internat. Assoc. Geodesy, 1971),
Second, the gravity datum has been converted from the old Potadam datum
(Woollard and Rose; 1963) to the new absolute gravity datum of the
International Gravity Standardization Net 1971 (Morelli and others, 1974),
These two changes make the data conform to the recent Alaskan gravity map
(Barnes, 1976) and the Canadian gravity wap (Canada Earth Physics Branch,
1974), In the study area the combined changes cause an anomaly decrease
of about 7,1 mgal., The change 1n observed gravity datum is about 14,5
mgal, 80 new gravity values are provideéd for the two base stations used
in the survey, which are also shown on figure 9, The base station ‘'SUMD'
on Endicott Arm i1s located at Sumdum at the southeast door of the abandoned
cabin, where the gravity on the ground below the ﬁe&agonal USGS gravity
marker is 981;687,72 mgal on the new datum, Similarly the station *QQ20'
near the south end of Port Snmettisham (Gilbert Bay) 1s northwegt of the
tidal flat on a prominent white quartz outcrop, where the gravity above

another USGS marker is now 981,717,12 mgal.
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Figure 9.--Bouguer gravity map, Tracy Arm-Fords Terror Wilderness Study

Area and vicinity, Alaska.
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The most prominent feature of the gravity field depicted in figure 9
is the belt of sub-parallel contours that approximately.coincides with
the western boundary of the Coast Range batholithic complex and the
Speel River-Fords Terror sill, This belt of gravity contours represents
a steepening of the regional gradlent that extemds throughout the length
of southeastern Alaska and represents a change from high positive Bouguer
gravities near the continental margin to anomalies as low as =120 mgal
near the International Boundary. The steeper part of the gradient 1s
caused by a combination of factors: 1) the probable gradual thickening
of the crust from perhaps 15 km beneath the Gulf of Alaska to about 45
beneath the higher mountains of the Coast Range, 2) the increasing
influence of uncorrected terrain effects as the topographic reltef
increases toward the eastern edge of the study area, 3) a suggested
decrease In rock densitles between the western metamorphic belt and the
Coast Range batholithic comple#. This contrast in rock density is
probably most promounced and extends to greatest depth along the trend of
the Speel River—Fords Terror sill, Because the gradient 18 a combined
effect of at least three factors, the relative ilmportance of each factor
would have to be assumed or calculated before estimating the thicknesses
involved or modeling theilr possible configuration. The influence of the
uncorrected terrain could be accurately but arduously calculated, A
preliminary estimate suggests that 1t can account for 15 to 25 mgal of

the anomaly.,
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During most of the southeastern Alaska gravity survey rock specimens
were collected near many of the gravity stations and their densities
were later measured in the Menlo Park laboratory, The locatlons of such
specimen collections in the study area are shown in figure 9 and the

resulting data are summarized in table 3. An obvious conclusion from

TABLE 3 near here,

both the man and the table 1s that the quantity of measured densities
decreased from west to east because of the decrease in amount of shoreline
accessible by skiff travel. Nevertheless the rock sampling is sufficient
to show that the hiphest average densities were obtained in both the
plutoné and metamorphic rocks of the western belt. Furthermore, the
sampling did not include any typical ultramwafic rocks so the mean for

the western plutons should be higher. A good mean density for
pyroxenites and dunites sampled in other areas would be about 3,250 kg/m2
(Daly and others, 1966), The table also shows that the lowest density
rocks in the study area are the plutons in the eastern metamorphic belt,
most of which are the Tertiary granodioritic rocks of the Coast Range

batholithic complex.
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Table 3, Densities of some lracy Arm-tords Terror rock units, in

kilograms per cubic meter, from specimens collected

during the reconnaissance gravity survey.

T

Number
Rock Group of Densicy
Specimens| Minimum Max i mum Average
Western Metamorphic Belt 46 2650 ! 3070 2810
Plutons in W.M, belt 6 2580 | 3010 2830
Speels River-Fords Terror 9 2700 | 2780 2760
sill
Eastern Metamorphic Belt 8 | 2630 3000 2740
Flutons in EM Belt 4 1 2540 2660 2620
4




With this information one can make a very approximate estimate of
the probable thickness of the Coast Range batholithic complex, The
anomaly represented by the belt of parallel contours has a magnitude of
abour 75 mgals of which terrain corrections would probably reduce the
anomaly to about 60 mgals, An anomaly of this amplitude could be entirely
caused by crustal thickening of the magnitude suggested by empirical
studies (Woollard and Strange, 1962), However, the steepness of the
gradient for about 20 mgal near the Fords Terror sill suggests a shallower
source of density contrast, This anomaly and a maximum density contrast
of about 200 kg/m3 between the plutons of the bathollthic complex and the
western metamorphic belt suggest by infiniteeslab calculations that the
minimum vertical dimension of the density contrast or the batholithic
complex 1s about 2.5 km, The eastward flexure of the 100-mgal contour
north of the Whiting River indicates a small positive anomaly of less
than 10 mgal over a possible pendant of ‘“eastern metamorphic rocks"
within the batholithic complex. This suggests the minimum thickness of
this, pendant is close to that of the batholithic complex because the
dengity contrast between the eastern metamorphic rocks and the granodiorites
is about half of that which seems to be correlated with the anomaly of
double this magnitude at the boundary with the western metamorphic rocks,
Another local anomaly within the batholithic complex is at the eastern
end of Tracy Arm where a short and questioned 110-mgal contour partly
encloses two stations with lower Bouguer gravity. The terrain correction
for these two stations would probably be sufficlently large to eliminate
the anomaly but the two stations are on continuously exposed granodioritic

rocks which form only small outcrops on the south shore of the arm, and
thus suggest some geologic correlation of uncertain magnitude,
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The most promnounced departure from linearity of the dominant contour
trend and the only actual gravity closure on the map is a gravity high
associated with the ultrgmafic rocks on the northern end of the
Snettisham Peninsula. This anomaly has an amplitude of perhaps»ls mgal
at the shoreline and 1s probably larger near the center of the outcrop
area. A density contrast of 500 kg/m3 and some infinite slab calculations
modified by solid-angle approximations for the proximity of the probable
margin of the ultramafic body suggest an intrusion thickness of at least
1 km and probably much larger if the anomaly increases towards the center
of the outcrop. Slightly southwest of this anomaly is another small
positive anomuly represented by the 20 mgal contours flexure from the
map boundary tq encircle a station on Midway Island where more mafic
rocks were observed. In contrast two gravity statlons near the
ultramafic outcrops on Windham Bay do not indicate any gravity increase,
suggesting that the intrusion is relatively thin. Finally the contour
interval 18 too large to reveal a local gravity high with a magnitude
of less than 5 mgal which occurs between the 90— and 100-mgal contours
on Tracy Arm in the vicinity of another ultramafic outcrop. The small

gize of this anomaly suggests a limited size for the intrusion.
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Geochemiscry

By
Donald Grybeck, Bruce R. Johnson, and Constance J, Nutt
Introduction

Geochemical studles by the Geological Survey in the Tracy Arm-Fords
Terror Wilderness Study Area concerned both active-stream sediments and
bedrock, The stream sediment sampling program was designed to identify
drainages or areas with anomalously high concentrations of one or more
elements. These anomalous areas could then either be related to known
occurrences of mineralized bedrock, or used as indicators of possible
previously unknown mineralized bedrock localities, The bedrock sampling
program provided information on the normal or “background"” abundance of
each element in each bedrock map unit and also on the concentration of
metallic elements in altered and/or mineralized zones. Bedrock data were
also used to aid in interpretation of stream-sediment data.

Streamsediment samples were usually collected with helicopter
transport in inland areas and with skiff transport along shorelines.
Samples were collected priof to geologic mapping. Wherever possible,
clay-sized or silt-sized material from active stream channels above the
highest high-tide level was collected. Clay- or sillt-sized material was
difficulf to obtain from streams with steep gradients and(or) adjaceot
to glaciers and some samples consisted mostly of sand-sized and larger

material. Each sample was dried and screened and the minus 80-mesh

fraction was analyzed according to procedures described in the introduction

to this report.

93



The material sampled at different stream-sediment sites reflects
differing weathering conditions and modes of metallic element transport,
Although organic-free material was sought, most samples collected below
timberline had a moderate organic content and a high clay-size material
content. In these samples, scavenging of metals from solution by clays
and iron oxides 1is considered responsible for a large portion of the
metallic content. Samples from streams above timberline or adjacent to
glaciers, even when composed of clay~ or silt-~sized material, are
probably largely mechanically broken rock material and chemical solution
and deposition 1s probably minor. Some of the major rivers flowing
below timberline, e.g., the Whiting River, are also depositing fine
sediments by the settling of glacial flour. These factors affect the
amount of each metallic element obtained from each site. For these and
other reasons, single anomalous stream-sediment samples were not consldered
as reliable indicators of possible mineralized bedrock as were closely-

spaced samples with predominantly high values.
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A bedrock sample (or samples) was collected for geochemical analysis
at each geologic station, The number of these samples variles areally
depending on access and the type of geologic mapping} in general, at
least one sample was collected per square kilometer, Rach distinct
lithology present at each statlon was sampled and particular care was
taken to sample all rocks with visible alteration, staining; oY ore
minerals. TFor this reason, the total bedrock sample population i1s
considered somewhat blased toward samples high in metals of economic

were the
interest, These samples,\ not removed from the population andkbackgmund
levels determined by subsequent statistical analyses may therefore be
slightly high,

All samples collected were shipped to U,5.G.5, Branch of Exploration
Research for analysis,l Accompanying each sample was coded basic data
such as sample location, sample type (rock or stream sediment), field
number, etc, The geochemical analytical procedures used for all samples
are discussed In the Introduction" The analytical results and the coded
data were stored on computexr disks at the Geological Survey, Denver,
Colorado, DEC~10 computer Installatioo using the RASS II program,

Over 5;000 samples collected by Geological Survey partiles were
processed and avalyzed: 792 stream-sediment samples and 4,228 bedrock
samples. All Survey sample locations in the area studied are shown on
plate 2, but because of the large amount of data only samples which are
anomalous In one or more elements are identified specifically, Complete

analytical results for all geochemical samples are available through the

National Techunical Information Service (Forn and others, 1979),
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The interpretation and synthesis of the geochemical information and
the interpretation of geochemical distribution patterns depend on
statisrical analysis of the data, These analyses define threshold values
above which special significance should be attached to analytical wvalues,
Because of the large volume of data, all statistical manipulations were
performed on the computer using the RASS IT aud STATPAC-serles programs,

The primary tool used to determine threshold levels of anomalous
values for each element is a histogram of frequency of occurrence versus
analytical wvalue (example; see fig, 11). Since geochemical distributions
are in general closely approximated by the log—normal distribution, a
log~transformation wes performed on all analytical values prioxr to
plotcing the histograms; The logrtransformation allows the portion of
the histogram which is above the detection limits for each element to be
treated as an approximation to a portion of a normal distributiom cuxve,
A complete set of histograms was produced for all stream-sediment

samples and for all samples in each bedrock map unit,
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Because the stream-sediment samples are derived from different
lithologies and because of site locatlon variability and other factors,
a single threshold value was not used for each element, Instead, two
threshold levels were used: weakly and distinctly anomalous, Weakly
anomalous values are those either in the upper 5 percent of the values
or somewhat higher than normal geochemical abundance values; they may
represent only variability due to sampling or analytical teéhniques
and/or a higher background level for that element, Weakly anomalous
values are considered significant only if they occur in clusters,
Distinctly anomalous values are those in the upper 2 percent of the
values for that element and so far sbove the normal geochemical abundance
values that they suggest mineralizatlton. The anomalous levels used for
stream~sediment samples are given in table 4 and table 5 contains the

analytical data for 138 streamsediment samples which meet or exceed

TABLES 4 AND 5 NEAR HERE,

these levels in one or more elements, These sample locations are

plotted and identified by sample number on plate 2,
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Janle a - Hoakly o dlstinctly anowslons stream-scdiment samples collected by the Geslonital Survey in the
Iracy Avm-foros Terror Nilderness Study Area, Alaska.

fFiclu Semtqudnt itative sdDeLtrographic anaivses
Saapte  Number
Hn Ag A Be to Cr Cv La Mo A Pb
—— (10) €.5) {20m) (1) (%) {10)  (5) (20) (5}  (5) (10)
] TUAFQSH 700 N N L 10 5o 70 N [ 15
2 748062 300 0.7 N L L 10 L 30 N L ‘s
3 7408056 1000 N N N 20 500 50 N L- 70 L
Yy 7406036 1000 R N V.00 7 50 20 100 o 15 39
5 7806034 700 N N 1.00 7 10 10 N 30 5 (5
6 7406039 500 N H t L L L N 30 5 20
7 7406024 1000 N N 1.00 10 20 70 10 36 70 20
] 7406022 700 N N (.00 ? 30 [N 150 1 5 20
9 TIAFI5S 700 N N .00 10 50 5 100 i 16 10
10 TIAF13) 1000 6.7 N 1.50 15 70 15 100 N 10 L
n 74DGO1 7 700 0.50 [} 1.00 15 70 70 20 7 70 L
12 7hAFO18 1500 N 3 1.00 15 79 70 N 5 70 o
13 740G04S 700 R N L 10 56 100 20 X 15 20
) JUAFOIS 1000 1. N t 5 t 200 N N L 50
14 7406008 1060 1/108.0 N 1.00 (3 1 L 20 R L 1)
V6 13AF 115 1000 [ N 1.00 20 30 10 50 N 15 %
17 738292 1000 0.7 N V.00 20 150 10 100 N 30 1
19 738611} 700 N R 1.00 0 20 L 30 15 S 20
9 7)8C296 1000 Y N 1.00 15 70 5 100 30 10 20
20 T4AF 006 700 N N L S 0 5 20 L] 10 20
21 J3AF13S 1000 0.7 [ .00 15 70 ? 50 N 20 20
22 738¢304 1000 . X t.00 20 160 100 se N 50 10
23 738€ 305 1500 N N 1.00 30 70 70 20 30 20 20
24 7380272 1000 N N 1.00 30 700 70 20 N 100 L
25 739¢27) 1000 N N L 0 7% 100 R N 100 10
76 738C2 7% 1500 N N .00 30 500 20 150 (] 100 10
27 718€269 1500 N N 1.00 20 70 b 1060 50 20 A5
78 7380273 1600 H N 1.00 20 150 10 100 1§ 30 15
29 7308132 1000 N P 1.00 30 500 15 50 [ 150 10
30 7308131 1000 N N 1.00 50 1000 5 L N 1060 L
1 7108128 700 Ly N .00 2¢ 200 50 70 N 100 10
32 73081273 1000 N u 1.00 20 500 20 50 N 100 0
53 /306219 10u0 h ] 1.00 50 2000 5 0 ° M 1500 C
3k 7308097 1000 H N 1.00 30 300 s 20 N %) 10
1 7300211 1509 N N 1.00 30 00 0 0 N [34) 10
36 73AF091 700 u N L 50 1500 100 10 N 1000 10
3 7308073 1500 ¥ H L 30 500 50 10 N 150 ¢
18 7308080 1500 N N L 30 500 30 10 L] 150 L
19 73080)) 1000 N N 1.00 15 200 15 70 N 50 0
ho 7308110 1000 N N 1.00 20 300 7 100 N 30 10
Ly 1308116 1000 N N 1.00 15 70 5 20 5 20 0
42 7308105 1000 N H 1.00 15 50 L 100 ) 10 10
h3 73AF 080 1900 0.5 H 100 15 V00 1} 50 0 20 to
4y 736198 1000 N " L 20 30 100 20 N 20 L
45 7306197 1500 N N 1.00 30 10 18 20 ] 20 10
(14 73AF078 1000 N 7 1.00 20 100 to 20 10 30 L
47 7306196 5000 N ] L 10 50 20 20 [] 30 10
48 1347075 700 9.7 N 1.%0 20 V00 o j0 7 30 10
u3 73AF076 1600 N n .00 30 £50 30 20 0 50 10
50 7108090 700 0.7 N 1.00 20 150 50 o 77 50 10
51 7308091 1000 0.7 N 1.00 20 150 50 30 10 50 10
$2 730B092 700 1.5 N 1.00 20 100 50 50 5 50 L
53 1308087 160 o N .00 20 00 10 50 N 50 L
54 13AF057 2000 N N $.00 50 500 50 50 ] l;_g 10
5 1308162 700 0.5 R t.00 10 150 3% 20 10 L
5 73AFO73 1000 L 700 1.6 20 150 20 20 N 30 10
57 Jho81 11 1500 N R 1.00 15 50 20 N N 30 L
58 7108041 2000 N N 1.00 30 500 20 L N 100 10
59 73008044 1000 L - W 1.00 20 150 150 20 N 50 10
&0 73060319 1000 N ] L 50 70 50 L X 30 10
61 7306129 1500 [t N 1.00 20 300 20 20 ] 50 10
61 730G12% 1500 0.5 N 1.00 20 500 20 20 N 50 15
63 7380204 1000 ¥ N 1.00 30 ™ o 20 N 100 i
64 7306123 1000 N N 1.00 20 150 70 20 ? 50 10
65 7106136 700 N N 1.50 15 70 10 70 [ 30 50

3/ original suppla wee reandlvred Shen resampling In the fleld fatled to subgranrisce che silvur
vitluc.  Reanalyaly ef the orlginal sample dndicaces “N” allver.

27 Spertrographie anolvafx ladicaces 500 ppm.




Latsde B, == Neghly or 1<tanctly anomsalons stream-sediment samples collected hy the Gealogical Survey in the
Tracy M -"orde Tervor Milderness< Study Area. Alaska - Continued,

fFicla Sennan it at Ive <orc (ooavarmic analtvses
Sanple Number . e _ N _
) Aq As fe , Co Cr Cu Ly o N} Pb
N ey sy (200) ) (5) Qo) (8} {200 (5) (%) {10)
66 - 73418043 700 N N V.00 30 500 i1 c 70 [3 150 10
67 7406238 4000 N n t 50 500 5D L R 70 15
65 7306183 1000 N N 1.00 15 100 100 50 N 30 10
69 7306385 1900 ] N 1.00 30 500 20 100 N. l{% 10
10 738022 3000 N 00 1.00 10 10 30 N 10
n 7308015 1000 [ ] N 1.50 30 150 50 50 N 50 10
72 7398008 700 N N 1.00 7 20 u 30 [ L 10
73 73AP003  -5000 N N ). 50 &0 10 jo 100 b; 5 %
74 73AF005 5000 N N .50 70 50 10 70 10 20
7y 73AFO06 5000 R X V.00 50 0 100 w0 W 30 30
76 730800} 1500 ¥ Y ). 50 35 16 15 50 7 10 50
77 7358002 1500 N " T.00 10 50 5 100 N 0 %
19 7308004 700 0.5 N 1.00 10 70 0 70 5 30
79 1306182 700 0.7 N 1,00 10 150 20 0 ¥ 50 10
20 7306161 1000 9.7 N .00 20 150 50 100 b 50 15
R 734012 3000 N N 1.00 70 30 S0 50 10 20 15
82 73A5 035 100 N N 1.00 N 20 L 30 N 5 10
A3 7345016 -5000 0.5 ] 1.00 100 20 50 30 N 5 200
8i 73AF0V7 5000 0.% It 1.00 100 30 70 20 N 30 58
8 73AF019 3000 N N 1.60 70 0 70 30 ? 50 8
86 730G179 1500 5.0 N 1.50 30 30 70 100 7 50 100
87 7106186 1000 [ N .00 30 500 20 100 N 150 10
88 748124 500 N N 1.00 30 760 70 200 ] 150 1]
L 24DBYI23 1000 H N L 50 66 0 100 W 100 L
90 )4OB122 2000 N ] )y, 00 50 300 70 t00 N 150 10
M JU0BL 1Y 1000 0.7 N L 30 500 70 100 N 100 10
Y J40B 114 (G0 n N t.00 50 500 70 150 N 150 10
ny JWDBIIY 1000 I n 1.00 30 0 0 10 N 150 L
yu J406127 1500 t n L 20 10 100 10 " 70 10
9y 74pB2 173 1200 0.5 N L 30 150 70 30 N 70 15
a 7606249 1000 L u L 20 100 30 50 N 50 15
V7R AP0 1500 N M L 10 150 30 [\ 10 20 15
4y 7406119 1500 1 ] L 15 70 30 N 1] 1§ 15
w4 606118 V500 ( " Q.50 15 10 30 10 10 18 20
va) 2406145 3000 1.0 N 1.00 15 1560 70 - 1 m 170 10
1n} JADG 1 8D 5000 N N L 20 100 30 20 N 30 15
1e? JuDG 181 1500 0.5 N L 100 156 200 20 ] 50 10
103 1406182 1000 - N " L 30 150 100 n N 20 L
104 JUAF112 1000 L " L 30 00 7 20 5 0 \a
Y05 JhAF 11 1500 L N v 50 150 50 70 N 50 L
106 JHAF 107 1500 N u L ) 100 70 M ] 20 10
10/ JUAF106 1000 » N L 50 700 100 N N 56 10
ok THAFY 09 3500 N R t 50 300 70 30 N 50 2
o) 74061069 1000 N N i 20 100 150 N I 50 L
1 J4DG10) 500 9.4 N L 15 100 50 N N 20 50
1l 7400 404 1000 u N L 20 100 150 30 N 50 19
b2 7406097 1000 N N L 15 100 100 N R 20 L
113 74D609%9 200 L N t 15 50 100 N N 15 10
11h 7406223 3000 1 N L 30 160 70 N 1] 50 70
Ny 7406220 4,000 N u L 30 50 70 N N 15 L
1y J4DG2Y ) 700 0.5 H L 20 30 70 L 5 30 10
(R JOCI1E3 100 L N L 20 100 70 L L J0 15
114 73AF026 2000 L N 1.50 20 70 10 10 » 30 20
19 J3AFO26 2000 0.5 N oY 20 30 20 20 L 30 30
120) 138220 1000 N N 1,00 i 500 10 20 N 100 10
121 J38c21? 1000 N [ L 20 500 20 30 N 100 L
122 7306113 1000 2.0 N 1.00 15 150 5 10 h 20 10
123, 1380242 1000 N N L 50 2000 5 20 N 1000 L
124 738C24) 1000 N N 1.00 0 1636 10 100 N TOR 10
126 7306142 1000 2.0 N 1.00 15 I8 10 100 N T B 10

1/ Spacteographic analysis {ndicates 300 ppm.



Lable . --keakly m st inetly angmalous stream-sediment sawples collectad by the Geotogical Survey n tue

Yraty Ave-fovds Torror ilderness Study Area. Alacka - Continuen
Seaiguant 1ta® v spuectregraphag analyses -
Cootlinud Atomic
Sampte - e Absorplion
LY ¥ v ¥ Ir Av Tu (Ng (pz. (Zn
{5) {10) (100) {10) (10) (o) 1) () 002) 5 ....(0)
3 ré“ CTTTW T T 866 T T%6 30 1600 0.70 1 .62 g Tb‘L
? 5 N 200 10 15 150 N 5 L B 20
{ J0 N 300 150 10 30 N 58 L 10 55
4 15 N 100 100 50 300 N 20 0.02 5 40
, 10 n 300 100 15 70 N 20 0.02 5 50
6 5 R 100 20 L 30 N L 0.02 5 35
) 15 N 200 70 30 150 ] 50 0.02 20 80
3 0 N 200 0 30 150 N S L t5 43
9 15 N 500 160 j0 200 L] 10 0.02 5 3S
10 20 N 500 200 50 3100 N 30 L} 10 bs
' 13 N 300 200 30 150 N 85 0.10 10 220
12 15 N 300 200 30 200 N 100 0.60 5 65
B} 15 N 100 18 133 30 w \5 LY 5 20
14, )5 H 500 1770 15 200 L L 0.10 s %0
13 15 N 100 hoo-. 10 %0 R L 0.02 5 50
T3 15 " 500 150 20 150 ¢ A 20 0.0k 25 %0
V) 20 N 1000 100 50 150 N 10 N &0 40
Y} D) N 300 70 15 100 " 10 0.04 0 40
14 20 N 500 200 30 200 8 13 g.67 o0 70
0. K9 N 500 70 0 150 0.60 10 0.32 \5 90
2) 20 N 500 150 10 200 N 25 N 10 40
22 15 N 300 150 20 100 N 30 0.02 10 65
23 20 H 305 200 30 50 N 5 0.04 20 95
20 20 N 300 200 20 100 N 70 0.02 to 40
25 70 N 200 {50 20 70 H 50 0.01 5 15
Jo 20 i $00 200 39 300 N 40 N 10 30
27 29 N 190 150 50 700 N 15 N 10 )
28 n N 500 200 20 150 N 11 0.02 10 25
2/ ) N 200 150 39 200 H 40 0.02 10 40
30 20 N 200 150 M 30 N 290 N W 20
it "0 n o 150 ¥ 00 H 25 0.0k 5 20
32 30 n 500 200 3 100 N 30 H 5 30
13 10 N 200 100 )4 50 n 15 N 15 13
I 20 § 300 150 20 100 N 20 0.07 5 40
3 n “ e 150 30 1on " g 0.0k 0 ko
i) i N 700 100 24 0 N 10 n 12 10 65
H 50 L} 200 100 30 140 N 10 6.7 ¢ 15
3 50 R 200 300 10 300 K 35 0.07 L 15
) 20 30 300 300 50 1000 N 30 » 10 15
40 20 W 700 700 50 1000 N 20 B 5 z/10
N 20 N 400 - 150 10 300 N 20 N 5 10
4) 20 N $00 150 20 150 Y 10 N s 25
43 20 N 100 200 30 100 N 30 0.08 10 75
Il 30 i 150 200 4 %0 N 110 0.20 10 80
L, 20 N 160 150 30 20 N 110 b.17 15 160
W 10 N 20 200 30 150 N 30 0.02 s 35
Y] 20 R 700 200 70 70 N 33 0.06 15 240
he 20 N M0 450 30 150 N 13 0.08 15 10
Sy \n N 200 40 10 100 N 50 0.08 10 65
N 20 N 14,0 200 70 150 N 90 0.1% 10 2)0
" 20 L 150 200 30 70 N 8o 0.08 10 160
L 20 N 200 20 30 100 N fo 0.08 0 120
] 20 u 50N 150 50 100 N 35 0.0 to 55
Lk in 10 150 15D 30 150 8 Y3 [N 10 15
(XA ) K (1N} 100 20 50 N 75 0.% 10 40
L6 30 » 200 150 30 200 ] b N 5 50
vy 30 N V50 150 20 70 N 25 0.30 10 80
"3 30 N 300 300 70 100 N 30 (AN 20 35
59 30 N 204 200 30 100 N 35 0.02 10 40
60 30 L 200 300 20 150 ] 120 0.04 15 130
61 3a 1 206 200 10 200 N 55 X 5 55
(%] 10 N 100 200 ¢ 150 N 45 0.06 10 65
63 30 N 300 200 30 1000 0.30 50 ] 10 5D
64 20 10 500 160 20 100 N 65 0.02 15 70
65 20 K J00 150 2¢ 200 N b0 0.04 ¥ 210



Labsle 4 --Weafdy o didtingd lv anonalous slream-sedimens samples (ollected by the Genlogical Syrvey 1a the

Yrgoy Sv-Fopds Teoare Hilderness Study Ares, Alasks  Lontinued.
SO LG FLA by 0ol trogr aonte dnsl VATALY
Lontinued Atomtc
L le T L _ Abyorption
S¢ n Se Y 14 lr Au Cu Ny 6 " iIn
oo A8 e ey oy Qo) o) o () 13) (002) (5 (10)
wh 20 n 500 200 30 200 N 10 D.0% 0 0
G 30 N 300 150 10 70 N 3 0.60 10 55
8 15 N 200 150 20 100 ] 40 8.0% te 80
69 29 N 500 200 20 200 N 30 0.06 0 40
16 20 N 500 150 20 300 N 20 0.04% 10 60
n 30 N 500 200 30 100 N 120 0.06 ¥ 65
12 20 10 300 100 20 500 N L 0.% 5 10
73 15 N 300 100 30 200 ] 20 0.2 50 120
T4 15 N 300 200 30 150 N 20 [\DF11 30 Bo
15 20 N 300 100 30 150 [ 85 (781 35 100
76 10 N 150 100 30 200 N 50 0.12 [Yi} 40
77 33 S0 300 300 50 §00 N 10 0.12 40 265
8 1 ] 100 150 20 - 150 0.15 35 0.08 . 10 V00
79 0 H 500 208 20 100 N 65 .08 15 130
80 20 N 150 200 30 Yo N 70 0.28 20 150
81 20 N 200 200 30 So ] 75 0.08 15 60
81 20 N 200 150 30 J0 0.40 10 .08 3 30
83 20 N 200 150 30 50 ] 10 018 220 550
84 30 N 200 200 20 50 N 65 0.10 50 0
8 20 N 150 200 30 100 N 50 0.20 Jo 110
86 15- N 700 300 50 150 N 95 0.20 40 400
87 20 o 700 150 20 100 N 50 o.0k 10 R
a8 70 ' A 1600 t50 70" 150 N 70 0.0% 10 45
89 50 N 300 150 30 150 N 80 0.08 15 50
90 30 L] 790 150 30 150 N 70 0.0 15 55
LY 50 1000 150 70 150 ~ N 70 0.0b 10 15
92 30 B 700 150 50 150 N 35 0.04 5 13
3 L) N 100 150 j0 150 L} 55 0.0k . 0 45
9 30 H 150 200 6 - 70 N 1o [N 0 75
95 50 H 500 300 20 150 N 30 0.08 10 240
96 30 L] 300 150 50 ) N L0 o_.l&; 10 210
97 30 N 790 500 50 150 i k5 a. 5 T30
93 10 [ 7006 300 60 n [} 5¢ 0.0% 5 &0
99 10 N 700 Son 70 150 o 20 n,0% 15 /140
105 10 N 150 150 50 70 ¥ 60 o 20 o0
101 30 N 500 500 50 150 N Lo 0.02 10 37120
102 70 8 100 500 20 50 R 200 0.0¢ 5 © 6
103 50 » j00 500 15 50 i iop 0.0k 10 55
104 50 ¥ 500 500 70 100 N V(0 0.0z 10 140
105 10 “ 500 300 50 70 ] 30 0.40 10 6
1066 70 § 500 500 30 70 N 85 0.0h 10 75
107 70 N 300 500 20 50 N 230 0.67 5 ho
10R 70 u 700 500 70 100 N 55 0.08 10 55
109 30 H 150 200 30 50 N 1% ] 10 65
17 20 N 200 160 15 50 N 55 0.02 20 100
i L0 N 300 200 0 - 100 [ 50 0.06 14 65
12 20 N 200 150 70 70 N 50 0.02 10 65
1) 0 N 100 150 15 A 210 120 6.02 10 30
ti 50 N 100 200 20 50 L 75 0.80 &0 e
e L0 o 700 200 30 50 0.70 100 1] 10 120
A 14 H 100 150 30 70 9.30 100 0.40 10 280
17 30 » 150 150 30 100 5.10 L) 0.08 15 7
VIR T4 N 200 100 3% 150 0.%0 25 0.10 15 85
119 20 ] 200 150 20 100 N 50 o.an W 240
120 35 N 2 200 30 50 N hg KL 5 50
121 10 N 200 200 30 150 [ g 0.02 L 60
122 70 N 300 150 30 200 N 20 N L 25
123 70 N 150 100 20 150 N 20 0.02 10 Lo
124 20 L] 200 150 20 70 N 25 0.02 20 50
12y 20 N 500 200 30 300 N 20 N L 25



Table 5.--Weakly or distinctly anomalous stream-sediment samples collected by the Geological Survey in the
Tracy Arm-Fords Terror Wilderness Study Area, Alaska - Continued.

Field Semiquantitative spectrographic analyses

Sample Number
Mn Ag As Be Lo Cr Eu La Mo Ni Pb
(10} {.5)  (200) {1) (5) {(10) (5} (20} (5}  {5) {10)
126 73BC223 2000 2.0 N 1.00 30 70 100 50 10 15 15
127 73BC24 1500 1.0 N 1.00 15 150 20 30 N- 30 15
128 73BC247 1000 N N 1.50 15 70 5 30 7 15 20
129 73AF029 1000 N 500 1.50 20 50 15 30 N 20 15
130 73AF032 2000 N 300 1.00 30 100 15 50 N 50 20
131 7306161 1500 N N 1.00 20 150 20 100 7 30 100
4/132 7306163  >5000 N 4/2000  4/30.00 30 20 5 L 10 30 4770
133 730617} 1000 N ~ N 1.00 20 100 20 20 N 30 10
134 7LDGOBG 1000 N N L 20 70 150 N N 20 10
135 7306169 1000 N N L 20 150 10 L M 30 10
136 73AF0O48 1000 N N 1.00 15 20 5 30 20 5 15
137 73AF042 1000 N N 1.00 15 50 L 100 N 10 10
138 738C260 1000 N 1.00 15 50 L 150 N 10 15

4/ 1Initial analysis also indicated 2000 ppm tungsten. Original sample was reanalyzed when resampling
%n"field failed to substantiate the analysis., The second analysis of the original sample indicates
N" arsenic, 2 ppm Be, 50 ppm Pb, and "N" tungsten; all others remain essentially unchanged.
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The levelg of weakly and distinctly anomalous values for each
element were determined by a combination éf criteria. The levels were
initially set by identifying an analytical class boundary between the
95th and 98th percentile levels on the histogram if'possible. The
initial levels were then modified by i) comparison with the normal
geochemical abundance of the elements in various rock types (Levinson,
1974) and 2) inspecting the histograms for natural breaks (bimodal
distributioas) and for "tailing out" to the highest values. This process
was intended to avold either 1) selectingistatistically normal high
leuer from essentially nonmineralized samples or 2) selecting Fa
extremely high {eve| from a heavily mineralized area. Only one
anomalous level was identified for some elements (table 4) because the
above process did not produce a distinctly anomalous level. Elements
not shown in tables 4 or 5 were not included in the geochemical

interpretation because they were either not pertinent or because of the

lack of results above the imstrumental detection limits.
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The definition of anomalous threshold levels for rock geochemical
samples is more complicated and difficult than for stream-sediment
samples, Samples from a given bedrock unit reflect the overall
composition of the unit and that composition may differ markedly from
other rock units, Thu;: a certain wvalue for a given element may be
anomalously high in a sample from ope rock unit, but would be only
average in another rock unit, Because of this variation in the background
level from unit to unit, it is necessary to treat and interpret the
elemental abundance pattern for each rock unlt separately, This was done
for each of the 13 rock units shown on plate 1; The data were
manipulated as described above for the stream—sediment samples, except
that for the bedrock samples the entire process was repeated 13 times,

The next step in the bedrock geochemical analysis was to combine
some of the 13 map units into larger “bedrock geochemical units " This
was done because 1) many of the map units had too few samples to be
statistically meaningful and 2) comparison of histograms and statistical
measures indicated that some map units were similar geochemically, The
variability of samples within some map units 1s much larger than the
variability between geologically similar map units, Therefore, based on

"statistical comparison of the 13 map units for each analyzed element and
vigual comparison of the histograms for each element, the 13 units were
combined into four “bedrock geochemical units' which are referred to as
"schist," “gneiss," "granitic:” and Multramafic." The relations between

these bedrock geochemical units and the map units shown on plate 1 are

given in table 6,
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TABLE 6 NEAR HERE,

4 single anomalous level was then defined for each element in each

of the bedrock geochemical units; these threshold levels (table 7) were

TABLE 7 NEAR HERE,

determined by the process described above for stream sediment samples,
As with the stream sediments, not all elements are included, Table 8

contains the analytical data for 262 bedrock geochemical samples which

TABLES 8 AND 9 NEAR HERE,

meet or exceed the threshold anomalous level in one or more elements.
Descriptions of these same bedrock samples are given in table 9 and the
sample locations are plotted and identified by sample number on plate 2,
Following these manipulations, distribution patterns of important
elements were analyzed to determine thelr economic significance, if any:

these interpretations are given below.
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Table 6,--Relations between “bedrock geochemical units” and geclogic map units shown on platc 1

Geologic map units shown on plate 1

Hornblende-biotite granodiorite (Tegr)

Migmatite associated with Tertiary granodiorite (Tema)
Biotite-quartz-feldspar gneiss in gneiss domes (TKgn)
Porphyritic garnet~biotite-hornblende diorite (Kgdp)
Foliated biotite-hornblende tonalite (Kggd}

Gneiss and schist of Coast Range batholithic complex (Kmgn)
Marble and calc-silicate gneiss of Coast Range batholithic complex (Kmmb)
Hornblende schist and amphibolite (Xmsh)

Biotite schist (Kmsb)

Undivided ultramafic rocks (Xuum)

Greenschist and greenstone (Kmgs)

Phyllite and slate (Kmps) |

Limestone {(Kmls)

Bedrock geochemical units

Schist Gneiss Granitic Ultramaf ..

X
X
X
X
X
X
X
X
X
X
X
X



Table 7.--Levels of anomality for sélected metals in bedrock geochemica)l
samples as used on plate 2 and figures 10 to 23.

Anomalous at {ppm)

Ultramafic B Granitlc : . Gneiss  Schist

5 Element rocks). : rocksl/ wnir Y _2213;L
E Ag 2.8 215 21.5 2.5
{ | As 2 200 _ | ' Z-zoo 2 200 3 200
g Be 2 5 zs B 25
g Bi 210 : 210 & 210 z 10
% Co = 300 2 100 z 100 2 100
;7 Cr 2 5000 2 300 % 1500 % 1500
F Ni = 3000 2 70 = 300 &« 300
f' $n 15 =15 % 15 15
? W = 70 270 & 70 & 70
Eﬁ Au?/ 2 0.05 % 0.05 % 0.05 % 0.05
i cu?/ % 1000 % 100 2 300 : 300
i g2/ 2 0.1 2 0.1 %0.1 2 0.15
%1 P2/ 350 30 z 30 350
f 202! % 200 & 200 2 200 & 300
"'-';

1/ See p. for correlation of these geochemical unlts with the lithologlc

units used elsewhere in this report.

g 2/ Analyses by atomic absorption, all other by semi-quantitative spectro-
i' graphic method. )
P



— T
@ nvur.
$a T3
a m .
R
S HO ro -
u.nAolMtt
unxh mk
-]
2e ~-31F
ho-ag 4m
38 Qs
Ll ]
a9 @B -
w QoM RY
T - MO
YRR R
O 4O B ¢
w AN .am
L (=
£8;°%%:
h-.f]
“ B.0 13
NA ~no}
v .9 <&
i el
EETA T
PR Eal e
- |S..W
“.5 823
515533
.
L3RR
2 ]
2 .ga"
J oS -y
@ ¥N saa
< Qa
\AH:I.—W.
J83.3
-]
DY e @
O 0wn =
— - a9
IR E= R
) a 2 0
MR
¥ o Z 5
3,534
32848
2 o e
o egaes
e»-vm..\» =
85 ..z
9 ZSM‘M
R )
.LD.M..{
g 4 m.u‘w
0 AR
Ko w
3%.a %
lsizsm
mn.l S £
a~ .86
s S 3° 9
g8 .3™
T
P S
§3532%
z33° .3
i =0 Q.
9 2O AL @
o mA M
XY -y
=232 uN58
v oo -
23, gl
S GAd S
Q@ X N
P R
@ eD D@
9 INQ g d
DYy N
3AS . d
FPOEREE
CENNEEE,
NB...\DAun
‘wSP.uv.cG
.
“w
@
-
Gl
£

. aa

[,
S e -

- e v e o

4

a2

I T
i
[5]90=5
QLT
UGGt
NG5 T
et
15]7%1904
oG9T
[ D151
iyt
[$1R P
Bl
Gigd
age
032
QT
- QGG
e,
425TkR)
1% =y
E0GY
[41% ¥4
B
@
(Ge
Qg
aogT
LB
THORT
DAL
b,
[RG =0
oA
G T
aang
GRL
(2121

o
a4

(AR d

SO LT S U

PRI

i SO
v
B

ETEER

3 ”

[aiis
Do
s
Gl
@
Bt
ORe
AT
[ylsig
[rEY
go1
B5G
GaY
8 Fole
Bl
[Sa
g
927
aas
atg
9120 4
[ylag}
D20
04

aoHe
G993

vag

g Kby M)

&
“VI-
4/
(i
0

r T

T
(O o v o I g I

<

+ 17

.
P

) @

|

-

"9
2al 0
Ol ’a
Oed “a
RS TG

.

RoERR T -

D\ ) Sy
] A2
s ox o

5]

@
L)
o
A

DO
3

g
WDED
9t LY ot T G 2

=

-

D T R Y
~

.
ot QY 2 Y

b

-4

-y

o

.

M- OD =P =W (’)!uc{; IS e BT LT P
Y

—_ 0}

« v

TR CRRDUOMNSGOS D DDOIUREDIU N @SS
()

o

Dug]
«

8

03T R
=

VD DR

.
MY
R

7

RVEN

»

@D
a P Y [ L e
a1 _—

S D -
@
—

% 2

e

RS IR AN
N M L |
AT SRS

Her T Jorl
ZUPQMOPL
RSO :
T2
Qpefin | ihe.

) IR T
TOTCH 1T 2
LA PR R RPN

He2HACGL
TTBETISL
20650

frTAaDY o~
e

[ SRy 20 LA P
Dty
ALoTaI
-~ -~ o
Qh.ﬂ. HM-LL...TV

IBOTC

e

EPOAO0S.

Iz

Gl
HOPS 3450
BLTUTTRS
(=[S e et
HRPODIS.

TGRS

2BEOCET
DEGBIEL )
SESCATO

P»\;W.dﬂ..l *

T s ARG

AL

Sy 0,
A e
[ A

3N
470

S

Y A T e L

)L EY VT D) O) T g e
e e

=

g A
[S¥Eas
PO
el I
el
£F o
G
G
T~
oo d
= a

-t ]
S N
528
e
HIDSOR
PN

M
e TN YR

SR
S 4
AN
T oA
T
1oz
T
VR
LA

m a
<«
S

l

[

s GIer Ol vt




G s
ac 517 )

1

Gl
ST
BT
a5
ac

o T W R B Bt B ‘u-lxj;l |

— R
-

DR S R ]

’7_;3 [

o
[xa]

&
.

N
k
o

‘esay 4pn3S sSIUIAPTIM Io0iis] 8ploz-mIy AoBI]

ST
a5
8.

15,
=

PR ]
LS L B 1

1

no
-

»
e ]

—
o

o
O D T U S B

-

DD LI
Tt T

a1

@ DD
. a2 ow s
ol RER R R S

iy
:ENH_JU'.!;-JF'JH_J

U

oo om @
P e s
—
bodfn

0D TN

.
TZZ T s L

-
e

#g

ag

5%}

o

55

A

%505

(5 51nE

aes

150551

{5505

8.

Qe

B

BgasT L

5 5F b

BOnG: 7

ge2 g1

551 I

(5 SICh 51

|aear - H

9@ SFa

ans T Gr

aesT =

A [

7 ar

1 1 T o

| 4 T &

| 3 TT &

@asT ki gl o«

80e5 H & o

(615,594 T £ 4

{5505 H .

fEas N I

agns : S oM

aEsT g1 o

aoa:s 1 £ oA

851 ST &

8oz Gl Y

asy 1 =

(5 o H

5/ 551 :

vg g % dow
*IUODH—-—BRASETY

943 oy Aeaing TedTB0708H oyl £q Pao’ITTOo SITdWES TEOTWEYD0al A201paq SNOTEMOUYPwasfy ITGBL



[

9%
ag

v
ac
_MZ.
Qnt
ar
(3}
B
£

f1e!
B
ae
as
gr
a2
b
H
.r_
H
|
ac
e
7l
@e
67
o
Bt
a2

1]
<

o5
BE
ac
B

A

‘wery £pnig ESVUIIPTIM 10LIB] @pIoL-MIY LIwil Y3 U Lvains TuIT80703) oY Lq peIdRTTOD -OAnIUdrﬂlummrauoon 100

acT

% 2 E
a6t
psY

ecT
25 P4
BST
2gr.

“T

QL

ecT
al
Bl
gas
657

T

‘ag

BSY
(1
pas
ae
ar
9 51
ik Y
anT
asT
oy
a5
B
as7
(2i
57
a7
a1

% 2%

5,53
a0t
a57
eac
29
s
pac
(5525
Qa2

n

257
gas
a9z
eal

Bae
Bec
%1%}
2
%152
265
aa.
] P
(2] 7P)
417 P
aae
aQs
89
aazt
]

agT
Bvos
H

)78
297
91
25
ant
any
aac
9acl
H

N

L)

H

aar
aac
86a1
69/
8921
8eaz:
oss1

agt
oay
51303
9at

S

]
M

»
4

t
N
t
M
H
H
H
!
)
M
H
t
N
!
H
N
t
M
H
H
})
t
H
H
H
Y
H
A
t]
b
#
rl
ki
tH
H
M
1)
1B

H

H
N
M
H
M
bt
H
#

s

~t

(a5

WD T v owy -
—

L{J%\DZ\DQG‘S&U’)DMI\-II\-P
~ B R R | -
—

[N

[94

=
ac
5
a1
=3
728
as
5V
o,
as
(5 4
ad

5

ZIZZZTZZZTZL

=

Iz ZZ

-
v

NI IOz
-l -—t

a3
-

=gROR2TRT=88RR2IRLER-2E )

R

38

—

o)
0

M
N
N
N
(2}
ast
oy
% %)
0%
(5
as
ST
v
73!
B

A 2]

H

¥

@aart M
val N
dog H
()8 M
7P N
oe 3]
2 K
g N
a;s H
2 N
H 1154
T 2]
az 1
1 §]
S 1]
2P 1
ec Bz
4 1
Z |
@z 1
ag M
ool H
1 b
3 |
=14 H
2l N
gl N
Bl N
N 1
06 H
B2 )
2 ]
S . N
808< N
802 +
29a2 M
6092 H
R 1
(% N
Bl az
S 3]
S N
cl )
% A N
%, N
s M
1218 M
By 13
(7P H
%57 H
N v

*3u0)—IYeRTY

2]
(S
8g
LE
9E:
KL
5¢
e

e
2L
12
(324
ee
62
8

AN EL YT MY W E XN R w0y

n
—
-

(TR v S S g 4 X Y g g R gy N

PRt RURS F Gl S RV A R

j<

3 Yo

IPeq SNOREEETY—t) STQEL



%
&
N
HO
AN
M5
HD
HO
LN
W)
WN
ND
MD
BN
HZ
Aq9
(Ah}
=]
ND
D
NO
H
L
ER

R

ace

~ e

jand
s
R i} [F R T3]

2
<
3]
=

L]
0l
Q
) -~

i)

KR

S8
-1

Q2 Ll

.
-

w
_I_!I.DL"\

Db
g7 HBS
ag
agT
o%
Qe
na
acl
Qa2
5=
az
SE
(5%
Ct

padee)
a9

u)

2
™M~

]

DU I AN g

D
=

U
Va4

=1
S¢
52
St
3

-

(1}
At
[ah
SE
5T
(5}
5}
S€
art
BT
ST
37
[

a1

R

)

-4

AN R 3D D0

NG ANNDGD N IO

~2-¥y

e
3

art
&7

o1
a7
33

S2
s2

~
=

g1
a2z
SP
QL
ST

Z
G

02
cr
5S¢,
M
BLa

am
o

T
=
hid

w4 J 1w
i

[a1]

DD ey
-;;um
¢

O/ RQ
n 20
v

N
]

]
Qe

.

1y

O QO ——
A .
DRNZITVOD IO

g‘d’ mvm@mg

290
oo
R Y|
Za 0
20 ¢
26
gl

a
S A )

i

3
pei @
+a "o
206
206G
204

% -yex

ZZZIZZIZXZZZXZZZZZ

(512 R

-

ac
Ga1

ga2
ooc
AlSR¢
BST
2

Be

el
0517

v
J

ai
Z12]4

-
-

g5t
asT
%,59)

o1
574
(=17}

o7
vs1
g51
ael

51
G5
3t
as
Bot
a2
BS

ag T
@G
K
el
2

42

(3% %
K
H
i
H

H
apL

(21523

"1U0)—wYSYTY ‘Waly Apunly 8SGUIIPTIM 10IISL
- 8p3og—tary Lowiy onu af £3AIng TROYBOTO®) agl Aq palxdITIo) saydumes TooTeRY0ed Jooxpaq enoTERIAy-—*g OTqe]L

a¥

-
<

e
LE
9g

D

oL

-
<

P

o~

>
T
o

P
(=)

a2
m-l.v

S SRS A S U AT A S O S

o
Qo
0

®
. Q
EE S S TS Ll w0 S ¢ n=g h S S v S0 s S g

it R I RS T L NN R IV SR TR U RV NGV R

[ s Wl sy N AT

DS e QL) TN A NN R = OIM F DDND
]
[ ARG R R 4

o

SO O

- 2 U@GE DO
1Y

o

g by



8062
86,
@ar
002
ec
eez
901
ensT
2001
8031
e0s]
0082
00c
oas
eas
8
002
8007
802
M 09sT
H een!
: a6a1
N 90c!
M PBASY
M 063"
M 08,
b age
N 005
vl <
X b ¥ ag*
@a3 "
aest
@l
P0.
80,
2691
205
aa2
98/
@S
0!
ees?
as?
005
1 @0
@a2
eony
08¢
ac
002
™

zIIJZzzzzzzzmtgomaz
-y

2 OO0

LI I I I I T I Z Z L LT L T L X Z Z L Z T

sn
ZZZILEZEQAZIZZZIZZZZ L AZ L

2rzzrrzZzzz
$TZZTTZZZZZZZZ

3

Sune =

UB86ETdE L
UeByIdc.
gB8/E£00qE L
882 JC L
J2ELqare
geeeday,
HO6EIAPL
HoTvadar.
Je2eolive
BSEECEL
J1913TIbL
g19133%c
FT82MIPL
HT02NIPL
B 1C0apL
B63TINTb.
Y2Z2E0are
YPST1I3+.
UBI1100k.
§88£d0p.
-4 3 :{1(-F2
qeLedaps
O3LEG0D,.
qe9edIt.
daperitihy
QLyedibs
(I8 2232 (14 P2
goPedahd
JpScdars
[~ () § P
3162enhb.
g262nmb e
H12133%2
BAT2HOP.,
BLB2HIE .
HIZEOCh,e
HBRA2230R2
Kiartibs
g6 1080Mp L
apPEntih L
Bi6CdOt.
g§96£4dps
[CPA5 2 (135
264 qy2
HIS2MIP L
JI6P2NIF
642004
Beb2NIb,.
ATSTABPS
JEBIHIPL
“oN Ty

NODONAUSADA AN D et O DO

¢

O T AL D (O =@ O ol D] it DI e A ) 1 (D 6T 1D D (U I ) ) A 8 et O S D £

nOaNAdm oD

-~

4 & &6 & a &=
-
(Y

.
.

NEMNEONEECNNSUNIN—~ONNESNNMOONNAE Nt aEr NS n

s a & & m
s u . e
» .

o o
. .
3
et

é&&d««ﬂ—:
- 0dd

» 8w L
A
« "
» » & a =
-t

8§8®dmémm&4

A

»
-1

»
s 3
. a

-~

.

SEOO

RO 3ERCRRRRE R RRARECEERIRIRINRRISRRIRCIREILALBRES

RO REE R R eS8 eCR RS RRRERRS 388838333 L8383 BRTRES

GUAVSODUAWUIRNDDIONNSDINUCODOIOIDOITIONDIICOIOTININGOCD®

3
E
;5

P8
e
2¢
1
25
6
K2
2
a2
o)
b
bl
&L
el
2L
e
al
69
8<
29
99Q
G9
59
<
g
9
T2 ¢
a9
2y
S5
<5
S
=
(2
£q
26
1%
50
(%0
(23]
&t
P
b
St
12
122 2
cp
o
1P
17}

Py

[ Y AP " R g A f M Y R Vil A S S g g s A o I 0O s g A 0 v A QAT e gt S 7 A s 8 A 0 4

' . pa— L
SUPRISPTIA J0isL $p30J-wIV 4N UM UF £eaing [wOFIOToRY I 4q POIONYT0d waTdems TeoTey Rl 8:%.— Yoq SAATreose g oTqWL

P —— et



nie

1
I

Y
b
b

+1

“Baiy Lpris @SPUIAIPITM Joxlal spiog-may AdvI] a1 ny Laaang TeorSoToen w1 Aq paideTroo ealdmms TeITHERY 2028 1201

Pt
i

+
—_

U P g

]

A8
LT
'3

Ty

iyt
sy
&
!
T3
P!
ki
e
(R TIN
B
e
L

ks

S R R S
- T

657

2EN
2%
[
ki

v

13

ar
iRy
[« T
3517

.~

S )
=

S L

=
MR

Pl 2o |
1
il

e
S BAPL AN

PERIAR
]

ff
e
s

3

Y
o

5 s
3

1
BE
3

b
oar
aG
Gigia T
HBs
T2
GAT
&
95"
fanaT
aGg v
oGy
Gl

Givig, .

oY

gnT
e
T
q
-

T
Q83
{515
sz k)

A
s
4D

T D
S

R Ly b -l

AEAAY R

Ll

O G

®

-
—

fial
O T B R R I O

"

R R

[ S

Pt et et 12T VT L) e ) T

-
Rl

AT T )=

TN ]

Latl

|

B
7.5 50
aas
5
gaRcy
(5 Gl
EHgL
BEE, T
T iaby
g§5”
B
Qe
sy
[0
Tl
G
Vi
B,
[ iy
BT
at
B .
Qe T
oo
aag
aesT
Gas T
A Y
b5 1%
H
Qg™
12
[5i5191=8
GHAE,
G T
oGt
@aas
(5558
1515100
QLT
H
;

1"

5
£
QoS
Qe
el
Bazs
QEg T
H

GesT

-

¥ b

.

L L -

% 1 ovy

3005-—eRFETY
paq SNOTEWOUY—"f STYRL



N e

]

%

U T IS

-
1

e

o as T gaz ! 7 Vi At ony T t LTI
) Xz gen i) 0T v ST G K [
» (v yloks i () 9 a7 s ] o e
R [ b ‘ L =3 S H T8
Y} a7 N a1 ki aany L H [ 4
¥ b v b 3G Qe L [ TP
B, ] or v aps R ~ e
1 1 2l ki B g N EAR
7 vl d| [5t N ¥ e Bs ks Do L
N ] 15 h at g% ag G &
Vi ¥ e H ! %5 b e @
vt Y BF. 12} | e 1% LY
4 b < b @ 28] be RS
ki | ac ] 717 o5 7 £o0a
Y b 14 te a2 4 v} Toou
| ;T H & ' i N s M Y ¥
i N az M 1 (5,594 H vil ¥
1 11 o bi t i 1Y) 69 9
v Y T ' B K by on R
: 4 €is b o - L. by 29 2
' b - M b oae M a y
¥ ! ne L K aar: ; 53 0
.- . g " L 661 1 g2y
; ) = t) P! b 1224 Hi LI
N u . b r BB 2 ey .
b w7 [ ) (=)} 3] o9 @
3 H a7 b 85 ¥ Y
¥ K o 4 vis 2 N wa
. N iz " b 1 b £5 &
3 v " ke ke L 1 bt o5 =
el o2 R 0 : H M Bor 1 -
4 @ sl Be i M z g2 b
] (o 1 . i 2 M ki (5,330 ’ <
N N ri 7] S ki 1 37 T g
KM any 51 . Ly T 3 AT < & [
4 nNar . aBs 4 =T &) 7R S ki R
t o age. bt S b o7 S 2 15 38
b gl ) 4] | ¢l Rne S M s oy
H 85" - Y GT b H 13 3 LN
3 35 AT ! (325 H aT ot B) g
11 7 T I 2 N H 13} 3] (3
i1 (7} kl H M 8 Rl | kbl oty &
b 9 1 1 ¥ 4 3 2] 3 Ly G
t (294 a7 Y s 1} B & t <% I
L BeT 5 H HE 4 £ Y b LR SC)
kl a57 7 Inb } (518 M | ag: Qe 13 SR
H 8BS B3R5 k] B M av 14]%] N e
Ll (51 Bagis, oo 5 by o7 S H v
N A Be e ¢ M H M 3] P
3 097 age H 51 ] 1 Be b: gty

! | .
m A s S £ L3 LR .:w.-a_.i ., N vy
Apaag 893ITIBPTIM I02IIL BpPIOJ-wIy AD®XL oﬂu«huzsmdﬂu«noauauﬁ_uhﬁvduuaﬂod .oanrlaﬁ-uﬁ-lnuoomxu.uuvangaddll.m oﬁnuﬁ



oy
LA PN
e 17y
1

. k]

y the Geological Survey in the Tracy Arm-Fords

-]
-]
@
“
o e AR R ] ot s
Y e -t AT T T
ok :
Q00 . Jldad g
OT c
]
sad
Qo

fog

4
- - o -

A-h

R
=

Terror Wilderness Study Area, Ala

Table 8.-—Anomalous bedrock geochemical sam
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Table 8.—aAnomalous bedrock geochnicai samples collected by the Geological Survey im the T Arn—Forde
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Table §,—Anomalous bedrock geochemlcal samples collected by the Geological Survey in the Tracy Arm~Forde Terror Wildermeas Study Area,

Alaska—Cont.
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Table 8,-~Anomalous bedrock geochemical eamples collected by the Geological Survey io the Tracy Armm—-Pords Terror
Wilderness S5tudy Area, Alaska—Count.
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Table 9.~—Descriptions of anomalous bedrock peochemical samples collected by the
Geological Survey in the Tracy Arm-Fords Terror Wildernegs Study Avea,
Alagks. . v

{Abbreviationa used are as follows: AK = alaskite, AM « amphibolite, AN =~ andesite,
AP = aplire, BG = banded gneiss, CS ~ calc silicate, DI = df{orite, DN = dunite,

GB = gabbro, GD = granodiorite, GN = gpnelss, GR = granfte, G5 = greenstone, H3 =
hornblendite, IG = irregular banded gneiss, M2 = marble, PD = peridotite, PH =
phyllite, PX = pyroxenite, QD = quartz diorite, QM = quartz monronice, Q0 = quarcz
wonzodiorite, Q2 = quartz and gquartzite, SC = schiet, SE = serpentinite, SI =
eemigchisc, 5K = gkarn, SL = glate, 5W = stockwork, TO = toualite, UM = ultramafic,
UP = uaclasgiffed plutonte, Z0 = zone.}

Description
Rock Typs Minaralizacion Other
Background
No Visible FE Visidle
Map Xo. Field No. Sulfides Staim Sulfides

ROOL 75AF095A A X .

JTSAF095B AM X
ROO2 75DBO74A G X

75DBO74R (=4 X

750B074C o X 20 1xS5 &
R003 750G072C GN X .
RO04 75BJ0328B 1) 4 X
ROOS 75830268 QD X
ROOS 7SDRE10AA 6D X
ROO? 74AF057A TO X
x008 75DGOB6EA DY X
RO09 75RJ041A BG N X
R»010 75BJ006A Qz X
RO11 75DG151A PD X

- B012 75DB0638 SR X

7508063C PX b 4
RO13 75830043 oM X
RO14 75DB0O6SD G2 X Moat
ROLS 75DBOSEA DI b 4
RO1E 75CN020A [ ] X
ROL? 7508072C [~} X Float
RO18 75DG04BA Qf X
®019 75DBOS9A [~ ] b §
RO20 725CC017A b ¢ Float
2021 75AF040A GN b 4
RO22 75DB048C GH ) § 20 IxS m
RD23 74DB0863 AP X
RO24 74DBOSAA o] X
RO25 75BJI044A GCR X
RO26 75CN060A PR ) ¢
RO27 75DGO04A - sC X

75DG0O04B QM X

75DCO04D, sC X _ 20 xS =
RO28' 75DB127A o x

15DR1278 &R X

75DB127D MB X
RO29 75DG002A Qo X

75DG002B DI X
RD30 75080274 GD X
RO31 75CNQL6B Qz X
RO32 T4DG36AA Q2 b ¢
RO33 740N235C GB b ¢
RO34 75CN044C AY h &
RO35 74CN221C o - X
RO36 74082204 QD X

74CN2208 GR X
RO37 74CEL49A DI .4
R038 74CC1468 GB X



Table 9.—Descriptions of anomalous bedrock geschemical samples collected by the

Geoslogical Survey 'in the Tracy Arm-Fords Terror Wildermess Study Ares,

Alaska--Continued

Description
Rock Type Mineralizat{ion Other
Background
No Vigible FE Visible
Map No. Field No. Sulfidea Stain Sulfides
RO39 740N182A DI X
ROAO 74CN183E GD X
74CN183F GD X
RO4L 74CC151C MB X
ROA2 T4CN248A GR X
RO43 7402498 DI X
74CN249C GN X
RO44 T4CN251A GN X .
RO4S5 74DB390B GN b 4 20 1 m thick
RO46 74DB43T7A MB X
ROA7 74DB396B 5K X 1x5 m goesan
RD4S 74DB397A MB X
RD49 74WV344B GR X
RO50 74uv019B AN X
74WV019C AP ) ¢
ROS1 74CG220A QD X
RO52 74DG331A ()] X
RO53 T4CN207A TO X
RO54 74CN210A Qz X p
ROSS 24CC171A SL X
. RO56 74WV2928 GR X
ROS?7 74WV291E G- b4
RO58 74DB355A M3 X
RO59 74DB35S4C MB X
ROSO 74DB3458 GN X Altered xone
RO6) 74DB344D GN X Wide stain 20
0062 74DB34 7D GN X )
R063 T4WV248A GN X X
ROG4 74DB369D SK X
RO65 74DB370A GN X
74DR370D HB X
RD66 74DR373F SE X ‘ '
RO67 74DB308B GN X : 20 2 m thick
RO68 74CC110A cN X
RO6S 74CC154A MB X
RO70 74DG3224A SC X
2071 T4CN189A PR X
RO72 74DG312A Q™
RO73 74CN201A CN x
74CN2018 GN X
2074 74€C161B OGN X
74CCl61C GN X’
RD7S 73082324 sC X
RO26 74DG329¢C {4 X
RO7? 74DRALSA QD b ¢
RO78 74DG390A . sC X Sericitizad
RO79 74DR333B GN X
ROBO 74DR332C Qz X Altered 20
ROS1 73AF2858 sC X 3 x 50 m bleached 20
RO82 73DG3783B PH X X
RO83 73BCA4A0DA GN X
ROB4 73BC398A GN X
ROBS 73DG397A QD X
RO8S - 73DG3%4A ] QD X
RO8? 73BC4O4A Qb X
_ RO88 74CCL396 cs X



Table 9.—Descriptions of anomalous bedrock geochemical gamplea collected by the
Geological Survey in the Tracy Arm-Fords Terror Wildernmess Study Area,
Alasks~-~Continued

Description
Rock Type Mineralization Other
Background
Ho Visible FE Visible
Map No. Field No, Sulfides Stain Sulfides
ROBY 74CC138A QD X
RO90 73AF271A PD X .
73AF271B PD X Altered
RO91 73DB239A D X
73DB229B PD X
730B239C SE X
73DB239D PD X
73DB239E : PD .4
R092 74DB4ATC PX X’
RO93 T4DB44AED ’ PX X
T4DRALEC [~ X
J4DB446E . GN X
RO94 74DG314A GD X
RO95 74DG319A QM X
RO96 74DG318C GR X
ROS7 74DG3178 GB X
ROY8 74DG315SA sC X
RO99 73AF¥281A sc X
R100 73D8242B SE X
73p8242C SE X
73DB242R PD b 4
R101 73DG406A GN X
73DG406B PD X
R102 73DG40TB X b4
R103 73DB247A G X
R1D4 74DG346A DL X
R105 74WV256A DN X
R106 74AP1S4A GD b.4
R107 74DG349A GR .4
R108 74DG350A o™ X
R109 74DG351R AM b 4
74DG351C GN X
R110 74DG360B AM X
R111 74DB340D GN X
R112 74CR193B oN X
R113 74AF237A AR b4
R114 74AP236A Qz X
R115 T4AF235A GR X
R116 74CC0998 1) ¢ X
R117 74CN149B GB X
R118 74CN236B Qz b 4 .
R119 74CN168D T PX X Float
K120 74DB408B GN X '
r121 74DB4 06D GN X 20 10 x 400 w
74DRA0O6C GN X Pod 5 x 50 em
R122 14Wv151C HB X
R123 74DB222C GN X
R124 74CN151D X
R125 74CH1528 UP b 4
R126 74CN153C GR b 4
R127 74000934 HB b 4
R128 74CN08BA sW X
714CR088C SW X
R129 74DG232A . GR X
R130 . l4ccos2c Qz X
BR131 764V1654 MB X



Table 9.--Degcriptions of anomalous bedrock geochemical samplea collected by the

Geological Survey in the Tracy Arm~Foxds Terror Wildernegs Study Area,

Aleska~~Continued .

Description
Rock Type Mineralization Other
Background
No Vieible FE Visible
Map Ho. Field Neo. Sulfides Stain Sulfides
R132 24CC093C N X
Rr33 74CN13BE I6 b ¢
74CC091A DI
R134 74CC091C HB
R135 74WV200A cs X
136 74AF200A GR b 4
R137 74AF201A QM X
R13g - 74DB274B ¢! b.4
R139 73DB220A PR X Cu stain
R140 73DB222F PH X Cs stain
f41 73DG387A sc X
R142 73DG38%9A sC X
R143 73AF256A sC X
R144 73AF254D sC X 20 30 x 50 m
B14S 74DB296C GN X
R146 74DB297E 8C X
R147 74AF251A Gs X
J4AF251B cs X
R148 73BC254A Pl X
R149 73BC258A PH X
R150 73BC3368 PR X
73BC336C Qz X
R1S1 73DG275A PH X
BR152 74AF233A PH X
R153 74DB324C GN X 20 2 m wide
R154 74CC082G6 Qz X
R15S5 74CCO868 GN X
- R156 74DB3228 GN X X
Rr157 74DG301B sSc X Oxtdized 2o0me
. 3 m wide
74DG301D GN . X 20 2 m wide
BR158 74CN130B Qz X
R159 74CNL33C SI X
R160 74CN082A GS X
R161 74AF066A © 70 X
R162 74AF163A sC X
R163 74DBAG4A MB X
164 74DBL62C sC X
R165 74CNO78C Q2 X
R166 24DG20%A SC X
R167 74CNQO70B Qo - b4
R168 74CN072A GN X
Rn169 24CN071B GN X
R170 73DG260A GD X
R171 74WV186D cs b 4
R72 . 74DG158B GN X 20 25 x 10 m
R173 73DG265A GD X
R174 73DG264A GN X
RL75 74AF209A sC X
Rr176 TJ4WVLB1A GN X
n7? J4DB194R (e X
R178 J4AF124A 16 X
R179 73IHBO02A FH X
R180 73HBO04A )3:1 X
R181

73HBOO6B PH X I



Table 9.——Descriptions of anomalous bedrock geochemical samples collected by the
Geological Survey in the Tracy Aru—-FPords Terror Wilderness Study Area,
Alaska.~~Continued

Description
Rock Type Mineralizacion " Other
Background -
No Visible FE Visible
Map No. Field No. Sulfides Stain Sulfides
R182 73uBD16C 5C X X 20 2 » wida
R183 73HB028A PH X X
R184 24DG241A SI X
R185 73D8016B PH X
R186 73DB013B (074 X
Rr187 73D8003A . PR X
R188 73480278 Qz X
R189 74C0097C Gs X
R190 T4CRO9IB8A PH- X
R151 74uvlsss MB X
Rr192 74DB125D AM X ‘
R193 24WvDA3A = X
K194 J4AFL77D Qz X
R195 24WV150A PR X
R196 74DB218B PH X
74DB218C Q2 X X
R197 74WV055A P X
R198 730G18%A PR X
R199 73DBLl6SC PH X
R200 73DG239A GD X
R201 73BLOO3A : PH X
R202 73HBO34B Qz X
R203 73BC332A 8C X
R204 73DG245A PH X .
R20S 73AF107B SC X
R206 73AF106A PE X
R207 744V0504 DL X
R208 74WV052A DI X
R209 74DB2098 PH X
R210 74DG196A AK X
R211 74D6173A GD X-
2212 74AF109C o
R213 74AF108C SP X
R214 T4AF1063 PD X
T4AF106G -8P X
R215 74CC010A GS X
R216 730G2888 Qz X
R217 73BLOOGA . 8C z
R218 74DB104A Gs X
R219 7308149D H X
R220 74DGL31A 2: X
R221 74CN051A sC x
R222 73DB145B GS X
73DB145D Qz X
R223 73DB170B 4. X .
R224 738N010A 8c X X
R225 J3AF094B [:{ X
R226 73DG371A Qz X
R227 T4AF137A B X
R228 - 74WV1214 (e} X
R229 74WV1B3A Qb 4
74wuv1838 GB X
. R230 T4AF1234 HB X
R231 24DB193A 10 X
R232 744V190B MB X
R233 74DB1$5B ‘GN X



Table 9.--Descriptions of anomalous bedrock geochemical samples collected by the

Geological Survey in the Tracy Am-Fords Terror Wilderness Study Area,

Alasks.~-Continuved

Description
Rock Type Mineralization Other
Background
No Visible FE
Map No. Field No, Sulfides 5tain Sulfides
R234 74DB205A GR X
74DB205B GN X 20 1.5 o thick
R235 74DB2063 GN X
R236 73DB216D GN X
R237 73DB212A BG X
R238 73AF158A sC ‘X
R239 73DGI16A GN X
R240 74AF073C sC X 20 10-15 m thick
R241 74AF074A SC X
R242 74DGL36A AM X
R243 73DB182B GN X
R244 73DB1618B GN X
R245 73DB1768 8C X 20 1 m thick
R246 73DB179¢C (o) X
R247 73DB1784 QD X
248 73DB173B sC X
73DB173E 8C X
R249 73DB172D Q2 X
R250 74DG134C GN X
R251 74DG133B GN X 20 1 = long
R252 73BC360A GD X
R253 73SR014B GN X
R254 73BL023A 3G X
R255 74DB1BAE GN X
R256 73DG3358 QD X
R257 73DG340A DN X
R258 73SN019A GN X
‘R259 73BLO16A (e:5] X
R260 73BL012A QM X
R282 73DB197A Qu X-
R262 73BLO14A QM X







Interpretation of geochemical data
Gold and silver
Gold is the only majo¥ metal produced from the area. All

production was from lode and placer deposits at the head of Windham Bay
and from the Sumdum Chief mine. Silver accompanies gold in these
deposits and 18 algo present in varying amounts in most of the other
prospects in the area. These known occurrences of gold and silver are
congistent with the geochemical data.

?he actual geochemical abundance of gold and silver is not
known because of the detection limits imposed by the analytical methods.
Gold could not be measured in amounts less than 0.1 ppm or silver in
amounts less than 0.5 ppm. Llevingson (1974) states that the average
crustal abundance of silver is 0.07 ppm and that wost rocks contain less
than 0.1 ppm; the average crustal abundance of gold is 0.004 ppm and
most rocks contain less ﬁhan 0.005 ppm. Thus, any gold and silver
detected in this study was well above average crustal abundance values
and the anomalous levels were set at or just above the limits of

detection.
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The distribution of amomalous gold and silver in the Tracy Arm-

ords Terror area (fig, 10) shows a marked concentration in the western

Figure 10 near here.

metamorphic belt. Anomalous gold and silvér occur in both stream
sediments and rocks tbroughoﬁt this belt (with the eiception of at its
southern end where sample locality density is less (plate 2)), In part;
this concentration of aﬁ&maloﬁs gamples reflécts the known mineralization
near the Sumduom Chief mine and Windhém ﬁay and along the Sumdum Glacier
mineral belt, but the distributioun suégeats that the mineralization is
widesptead; The Csast Ra;g; batholithic complex shows a widely

scattered diatriButtoﬁ of anomalous gold and silver gamples, Most of
these samples are in or associated with the metamorphic rocks of the
complex.

The geo;hemiéal work subetantiatéa the southern extension of the
Juneau gold belt and polnts toward a number of the knpwn gold prospects.
It also helped lead to tﬁe previously unknown gold mineralization i1n the
Sweetheart Ridge mineralized zone. The distribution of anomalous gold
and silver samples probably also Indicates that precious metal
mineralization 1s more widespread, particularly in the western metamorphic

belt, than fs now recognilzed,
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Copper
Although copper has not been produced from the Tracy ArmcFords
Terror area, it 1s the main commodity of interest in the deposits of the
Sumdum Glacler mineral dbelt,
The copper content of the rock units does not vary markedly from
the amount to be expected in such rocks (Cox and others, 1973), but the

distribution varies distinctly from unit to unit (fig, 11), The

Figure 11 near here,

ultramafic rocks contain by far the most copper with values ranglng from
less than 5 ppm to 2;000 ppm, The world average copper content of
ultramafics is stated to be 15 ppm; and the great varjability in values
here may only represent the nmatural range and the diversity of the
ultramafic rocks, Some of the ultramafice, such as that at Windham Bay
which has distindtly anomalous copper in both rocks and stream sediments

assoctated with it (fig, 12), may represent a copper resource, Thedir

Figure 12 near here,.

small size would limit their significance,
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Figure 10.--Location of anomalous gold and silver in rocks and stream

sediments, Tracy Arm-Fords Terror Wilderness Study area, Alasks.
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Figure 11l.-—-Histograms of the distribution of copper in rock and stream

sediment aamples.
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Pigure 12.--Location of anomalous copper in rocks and stream sediments,

Tracy Arm-Fords Terror Wilderness Study Area, Alagka.
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The granitic and metamorphic rocks 1n the study area yielded
many samples that are above the average crustal abundance of copper
for such rocks. The average world granite contains 15 ppm copper with
a generally reported range of 5-30 ppm. Most sedimentary rocks contain
an average of 15-45 ppm copper with a generally reported range of 2 to
120 ppm. In the study area, the schist bedrock geochemical unit contains
the highest copper content of any of the non-ultramafic rocks with an
average value of about 50 ppm. This value 1s not unlikely because
andesites and shales, which are probable precursors of the éominant
greenschist and phyllite in the schist unit, have 35 ppm and 45 ppm,
regpectively. Even though the anomalous level for the schist unit was set
higher than for the granitic and gneissic rocks (table 7), the unit still
contains the greatest number of the anomalous rocks and stream sediments
in the area (fig. 12). In contrast, the rocks in Ehe Coast Range
batholithic complex contain only a few anomalous samples and most of

these are in the metamorphic rocks in the complex.

110



The histogram of the atream sediment samples indlcates a marked
concentration of copper as compared to the granitic and metamorphic
rocks, If the copper in the stream sediments were the product of
mechanical breakdown of these rocks and direct deposition of that
material in the stream: then the copper distribution in the stream
sediments should directly weflect the average copper content of the
granitlc and metamorphic rocks; instead the sediments show few values
below 1Q ppm copper; The high copper content of the ultramafic rocks
may explain gsome of the high values; but they cannot explain the
relative lack of values below 1Q ppm, It is likely that copper 1s
befng selectively absorbed in clay minerals; organtc material and iron
hydroxides in the stream sediments as the copper travels In solution
after the breakdown of the source rocks,

In respect to the copper resources of the area; perhaps the most
significant aspect of the stream sediments is that they do not
necessarily indfcate known mineralization, The Sumdum Glacier mineral
belt, which contains two prominent copper prospects, thelTracy Arm and

the Sumdum; 1s notably lacking in anomalous stream sediment samples,
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Molybdenum

The actual abundance of molybdenum 18 not known because the S ppm
detection limit of the analytical method used is well above the average
geochemical abundance of molybdenum in most crustal rocks, Levinson
(1974) gives the average crustal abundance of 1.5 ppm with & maximum
average of 3 ppm in granite for igneous rocks and 3 ppm in shales for
sedimentary rocks. More than 15 percent of the rocks and gtream sediments
collected in this study exceed the detection limit and the actual number
of samples exceeding the average crustal abundance is probably much
higher.

The histograms (fig. 13) of molybdenum in the rocks and stream

1

Figure 13 near here.

sediments are generally similar although the gneiss unit and schigt unit
has a somewhat higher molybdenum content than the granitic rocks. The

distribution of molybdenum-rich samples (fig. 14) shows that most of the

Figure 14 near here.

anomalous samples occur in the northwestern two-thirds of the study area,
The geochemical data suggest higher local, if not gemeral,
molybdenum values than might be expected and further prospecting for
molybdenum might find some new occurrences, The area just north of
Windham Bay on the Endicott Peninsula is particularly attractive because
it has a number of anomalous stream sediments and rocks associated with a

hypabyssal, porphyritic garmet-biotite-hornblende diorite and this area
is known only through reconnaissance study.
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Lead
Lead is pot the chief commodity of interest in any deposit in the
study area, even though it is present in minor amounts in many of the
deposits of the area, Relatively few rock or stream sediment samples
'ate anomalous in lead and alwost none markedly anomalous, |
Levinson (1974) indicates the average granite contains 20 ppm lead,
the average grahodiorite 15 ppm and the average shale 20 ppm, The

granitic rocks in this area (fig. 15) rarely contain as much as the

Figure 15 near here,

crustal average; in general they are markedly lower. The metamorphic
rocks show a somewhat higher lead content but only & few values as high
as 100 ppm. The schist unit, which comprises most of the western

metamorphic belt of figure 16, shows not only the highest lead content

Figure 16 near here.

but also the greatest number of anomalous rock and styeam sedf{ment samples,
The gneissic rocks of the batholithic complex have scattered anomalous
occurrencea in rocks and stream sediment samples, particularly between

the Whiting River and Tracy Arm,
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Figure 13.--Histograms of the distribution of molybdenum in rocks and
stream sediment samples.
[Values to the right of the vertical dashed line are anomalous as
defined in this report (tables 4 and 7). Analyses by semi~
quantitative spectrographic method reported in a six-step series
utilizing the valves . . . 1, 1.5, 2, 3, 5, 7, 10 . . . as the
nidpoints of the steps. Only values above the limit of

detectabllity used.]
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Figure l4.--Location of anomalous molybdenum in rocks and stream

sediments, Tracy Arm-Fords Terror Wilderness Study Area, Alaska.
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Figure 15.--Histogram of the distribution of lead in rock and atream

sediment samples.

[Values to the right of the vertical dashed line are anomalous as
defined in this report (tables 4 and 7). Analyses by atomic
absorption reported in a six-step series utilizing the values . .

1, 1.5, 2, 3, 5, 7, 10 . . . as the midpoints of the sBteps. B
indicates the element was not detected or was detected and below

the level of determination.]

113a



v PLANAT (ON

L]  EE

eyt Egw [79 % ¢
e et Mooume
GeLY Compex

LeCAYiosl of -AdMALOLE
RoCx SAmNE

LacaTion ©F WEAYW AnomAloss
STREAM SEdimanT SAMRE

LocaTion af  DsT)I NCTLY Ao~
Moos STEEAM SEBIMEMY
SAMPLE

Wxﬁ

TRAC Alm- F0dbS TE@R2a0 —
WO RRNEeS STua apga

-~
G Vgtoul AQGAS . -
$TuDED ALto N

INTERMATION AL ——————




Figure 16.--Location of anomalous lead in rocks and stream sediments,

Tracy Arm~Fords Terror Wildetrness Study Area, Alaska. .
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The lead content of the ultramafic rocks is exceedingly high in
comparison to its average crustal abundance, ULevinson (1974) states
that the average lead content of ultramafic rocks is 0.1 ppm and Goles
(1967) indicates even less. Those figures may be low because of
inadequate data but it is interesting that at least 70 percent of the
ultramafic rock samples from the study area contain two to three orders
of magnitude more lead than that. This unexplained discrepancy is
probably not significant as no economic lead deposits are known in
ultramafic rocks (Morris and others, 1973), There is no evidence that
the high lead content of these rocks i1s of more than academic interest,

The geochemical data suggest the absence of significant lead
deposits 1n the study area. The distribution of samples with anomalous
values does, however, support the general concept of base metal

mineralization in the western metamorphic belt,

Zinc
Zinc is pregent as sphalerite in minor to trace amounts in a
number of deposits in the area; but it is of potential ecopomic value
only at the Tracy Arm prospect. Few of the rock and stream sediment
samples from the area exceed the average crustal abundance values for

zinc,
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Levingon (1974) indicates most rocks contaio 25 to 100 ppm 2inc;
Wedow and others (1973) give similar values and emphasize that certaln
rocks, for instance carbonaceocus shales, may contain sevexral thousabd

ppm or more zinc. A few of the rocks (fig. 17) in the study area

Figure 17 near here.

contain 1,000 ppm zinc, but most histograms have a symmetrical
distribution centered at about the average crustal abundance. The
distribution af zinc in stream zediments is about what would be
expected of a weighted composite of the rocks of the area.

The geographic diatributlion of the rocks and stream sediment

samples anomalous in zinc (fig. 18) indicate a concentration in the

Figure 18 near here.

western metamorphic belt, However, the concentration is not pronounced

nor are the values so high as to suggest significant zinc occurrences.
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Figure 17.--Histograms of the distribution of zinc in rock and stream
sediment samples.
[Values to the right of the vertical dashed line are anomalous as
defined in this report (tables 4 and 7). Analyses by atomic
absorption reported in a six-gtep serles utilizing the values . .
i, L.5, 2, 3, 5, 7, 10 . . . as the midpoints of the steps. B

indicates the element was not detected or was detected and below

the level of determination.]
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Figure 18.—Location of anomalous zinc in rocks and stream sediments,

Tracy Arm~Fords Terror Wilderness Study Area,
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Chromium and nickel
Many of the rocks in the study area have an unusually high

chromium and nickel content (figs. 19 and 20). Both these elements are

Figures 19 and 20 near here.

preferentially concentrated in ultrsmafic rocks and Levinson (1974)
glves an average content of 2}000 pp chromium and nickel for such
rocks. In contrast, igneous rocks further along the differentiation
trend have lesser amounts: basalts average 200 ppm chromium and 150 ppm
nickel, gramodiorites 20 ppm chromium and nickel, and granites 4 ppm
chromium and 0.5 ppm nickel. Most sedimentary rocks contaln less than
100 ppm chromium (Thayer, 1973) and nickel (Cornwall, 1973). Although
the rocks in the study area follow these patterns in general, many of
the rocks contain chromium and nickel in amounts well above average
erustal abundances. For example, one-third of the samples in the schist
bedrock geochemical unit contain more than 100 ppm chromium znd some up
to 2,000 ppm; the granitic rocks contain up to 700 ppm chromium and 200
ppm nickel. These differences may be due to either 1) incomplete data
on the crustal abundance of chromium and nickel, or 2) an unusual amount
of chromium and nickel in the rocks of this particular area. It is
extremely unlikely that the high chromium and nickel values in the
granitic and metamorphic rocks have any mineral resource significance as
economic deposgits of both are almost totally restricted to ultramafic or
mafic igneous rocks or their weathered zogpes.
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The distribution of chromium a4nd nickel in stream
gediments of the area (figs. 19 and 20) coincides with tﬁeir average
abundance in crustal rocks. Levinson (1974) indicates an average of
100 ppm chromium and 75 ppm nickel in the crust; the distribution of
both in stream sedimentg of this area is symmetgica; and centered just
below the average crustal levels. The higher values of both chromium
and nickel are found close to areas of ultramafic rocks (plate 2).
Chromium and nickel in stream sediments are clear guldes to the
ultramafic bodies in the area and it is unlikely that any additional
large ultramafic bodies are present.

Mercury
The mercury content of the rocks and stream sediments in the study

area (fig. 21) are well within normal background. Fleischer (1970) and

Figure 21 near here.

Pierce, Botbol and Learned (1970) show a wide range in the mercury content
of crustal material but indicate that most rocks and stream sediments
contalin less than 0.2 ppm mercury and less thanIZO percent are above 1
ppm. Only a few mercury values above 0.2 ppm and none above 1 ppm were
found in the samples collected in thila area.

Southeastern Alaska has no known mercury deposits, The mercury
content of the rocks and stream sediments collected during this study

suggests there are none 1In the study area,
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Figure 19.—Histograms of the distribution of chromium in rocks and stream
sediment gamples.
[Values to the right of the vertical dashed line are anomalous as
defined in this report (tables 4 and 7). Analyseg by semi-
quantitative gpectrographic method reported in six-step meries
utilizing the values . . . 1, 1.5, 2, 3, 5, 7, 10 . . . as the
nidpoints of the steps. B indicates the element was not detected

or was detected and below the level of determination.]
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Figure 20.--Histograms of the digtribution of nickel in rocks and stream
sediment samples.
{Values to the right of the vertical dashed line are anomalous as
defined in this report (tables 4 and 7). Analyses by semi-
quantitative spectrographic method reported in a six-step seriea
utilizing the values . . . 1, 1.5, 2, 3, 5, 7, 10 . . . as the
midpoints of the steps. B indicates the element was not detected

or was detected and below the level of determination.]
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Figure 21.—Histograms of the distribution of mercury in rocks and

stream sediment samples.
[Values to the right of the vertical dashed line are anomalous as

defined in this report (tables 4 and 7). Analyses by mercury

vapor detector reported in a six-step series utilizing the

values . . 0.1, 0.15, 0.2, 0.3, 0.5, 0.7, 1.0 . . as the

midpoints of the steps. B indicates the element was not detected

or was detected and below the level of determination.]
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Beryllium, tin, bismuth, and tungsten

Berylliium, tin, bismuth and tungsten occur in a variety of types
of deposits but are generally associlated with silicic igneous rocks,
No tin, bismuth or tungsten minerals have been identified from
the area, A meter wide by 30 meters long pegmatite dike about 4 km
south of the terminus of the Dawes Glacler contains scattered beryl
crystals up to 15 cm long, but that occurrence is apparently unique in
the area.

Levinson (1974) indicates that the average beryllium content of
the crust ig 2.8 ppm with a maximum of 5 ppm iIn granitic rocks; the
average tin content is 2 ppm with 3 to 4 ppm In granites, shales and
limestone; the average bismuth content 1s 0.17 ppm; and the average
tungsten content of the crust is 1.5 ppm with an average of 2 ppm in
mafic to silicic igneous rocks. The crustal abundance of those elements
i1s, with the exception of berylli{um which can be detected at 1 ppm, nuch
lower than the detection limits of the analytical procedures used. Thus
any tin, bismuth, and tungsten detected in this study 1s of possible

significance.
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The distribution of anomalous beryllium, tin, bismuth and tungsten

(fig. 22) in rocks and stream sediments of the study area shows no

Figure 22 near here.

pronounced patterns. Most of the anomalous samples occur in the Coast
Range batholithic complex near the head of Endicott Arm or in the
western metamorphic belt adjacent to it. The reason for this grouping
is unknown. In general, very few of the samples collected

were anomalous in any of these elements and none were anomalous to

a degree that suggested a potential resource, In more

than 5,000 samples, the maximum values recorded for these elements were
30 ppm beryllium, 100 ppm bismuth, 70 ppm tin and 200 ppm tungsten, and

these values were atypicel.
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Figure 22.--Location of anomalous beryllium, tin, bismuth and tungsten
in rocks and stream sediments, Tracy Arm-Fords Terror Wildermess

Study Area.
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Uranium and thorium
There has been no production of uranium or thorium from this area
nor 1s there any prospect that contalns either in substantial quantity.
Because so little was known about the content of uranium and thorium in
the rocks of this area, 243 rock samples were selected at random from
those collected in the southern two-thirds of the area and analyzed by
neutron activation analysis. Only 212 of the analyses were acceptable;

they are presented in table 10.

TABLE 10 NEAR HERE.

In additi{on, all the rock and stream sediment samples were routinely
scanned with a scintillation counter; none were significantly above

background.,

Figure 23 indicates the location of 38 samples with a uranium

Figure 23 near here.

content of 5 ppm or more or a thorium content of 15 ppm or more. Most
of these rocks occur in the Coast Range batholithic complex, as might be
expected. OGranitic rocks and associated gnelsses and migmatites
generally have the highest uranium and thorium content of the common
rocks. Rogers and Adams (1969a,b) indicate most silicic igneous rocks
contain about 3 to 10 ppm uranium and 10 to 20 ppm thorium. Levinson
(1974) indicates an average crustal abundance of 2.7 ppm for uranitm and
10 ppm for thorium.
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Table 10.--Location and wranium-thorjum analytical data for selecred

bedrock geochemical samples collected by the Geological

Survey ilu the Tracy Arm-Fords Terrcr Wilderness Study Area;

and descriptions of the apnomalous samples which are

Abbreviations used for rock

identified by map number.

type in the gsample descriptions are:

AE=alaskite, AM=

hibolite

AN=andesite, AP=aplite, GD=grgnodiorite, Gh=

gneiss, GRe=granite, QD-quartz—diorite, QMe=quartz monzonite,

QZ=quartzite, SC»achist, Z0O=zone

Map No. Field No. UTM PPM
X~coordinate Y-coordinate U Th

PZDB14PA TE857S BRAAZES B. 359 B
wmuwpawm =250 RIS EEVD 2.262 18,762
?2DB152E 521875 oy fo A o 2.429 B
Juumummw BEoeTS 5374375 4,c44 11,6866
YsDhBlelA 531288 L4AS 7SO B.464 E

e 73DB163E 581450 24E8125 5,845 B
JJuwHUmm S32APS 3828325 138 12,888
FEDB1VPEE £15550 6378825 1.438 5
?2BRBI74R P18575 5372025 0.512 8
TAIBI72R 618925 mwuwwma 9,608 B
7.)B136G3B & 12200 RAT 365 1.268 B

a7 73DB124B 638700 5371750 2.630 17.996
TiDB1E8SA 633158 5372500 2.925% 3, 188
FADB193A 5453600 EE7E1ED 3.6956 6,641
VADBRCB1A E37456 BI3E3450 3,956 9, 388
FRDhB2O6C £E215a R3TEI?S 2.037 5. 960
TIDER2ENC S334060 5424925 1.199 8.187
T OBE39A SI56H3 4B 503 @.138 730

i 7iDBe41C ZATRES Ed 19153 5.934 11,2339
TALR24S5H BEIAYS 413155 &. 895 3. 348
T40EA15E SPPESA £33 3,216 3,179
T4LBBSTA 534357 Edd? 1150 1.576 G. 158
74B1A5A BEE 156 mEE3E LS 3. 6488 B
FA4DE126H 53087 12385541 E I S b
TAIBL32H S34E5H LRS6650 FOBET 6. 489
T4DB134A ERTE5A IR TIRR0 1,466 5. 133
74DB139R S5 1M R reDs 0,499 B
ZHNBL41A 51143 mpwmswm &, 922 B
VADR1472A A 1EadSia TISTE 1.834 4.731
TADE1S1IRA SAGISH awdamag 2.6309 12.201
THIB1S2A SEPS 160 5373920 =, 139 13. 288
740B158C 129756 AIPa310 1.559 B



Teble 10.-——Location and uranjum-thorium analytical data for selected
bedrock geochemical samples collected by the Geological

Survey in the Tracy Arm-Fords Terror Wilderneas Study Ares—Cont.

Map No. Pield No. UT™ o PPN
X-coordinate Y-coordinate [} Th
24 74DB162D 553370 6337580 2.683
74DB163A 5981 7@ 5397920 2.416
21 74DB273B K22760 6405890 2.639
74DB2383A 515459 6404160 1.183.
20 74DB287A 625360 6409570 0.467 .
. 74DB294C 588060 64123800 @22 T B
74DB297R 587000 6412270 T @.34F UURLLIUUTEL
14 T4DB302B .- 609230 6418489 - 908, : .

74DB366H 514640 £426640
74DB31cC 392880 64179108
74DB317R 593750 5483690
v4DB324A 389680 6488340
T4DB331H 381910 6421640
74DB334R 583198 6423000
74DB34@C 511080 6422040
74DB357B 399340 6429550
74DB359C 693450 6428630
>4DE363D 82480 6422208
74DB3b8C 598200 6427760
v4DB371R 611540 8429989
74DB377A 587930. s4zro21e
74DB383B 298680 6431320
74BB386D 682350 6437970
74DB333A 685600 5440130
74DB392k 293756 6436240
74DB395C 5910680 6435550
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4 >4DB396H 599540 5434508 .589. .
1z 74DB4B1A »84 500 5418260 231
74DB434D £69770 6415420 . 923
i3 740B4A7C 5832350 64152¢8 .127
74DB411R =Bd467a 6415550 . 529
?4DB419B 573419 4335510 .8635
v4DB424D 'SP 3550 437158 .504
74DB4325R HB5230 54444309 082
?4DB441R 338590 4321120 1.811% .
73BC254R 236500 5483473 8.83%

P3EC319A  ©B1525  BI9ede@ - 2,128
73BC32SA 510375  ©39272% 2.634




Table 10,--Location and uranium-thorium anglytical data for selected

-

bedrock geochemical sumples collected by the Geoclogical

Suxvey in the Tracy Arm~Fords Terror Wilderness Study Area—Cont.

Map No. Field No. UT™ PPM
X-coordinate Y-coordinate U Th
=7 PEECA3Z1A G TE I 6392490 5,993 15.034
?ARC3SEH £19325 E372PSO 8.716 3.378
TIBL3E3A BE4LVS L372950 1.004 9. 648
V3BC37ORA 520585 . A358625 1.998 B -
?3IBC372B RESI00 6359250 1.719 4,907
72BC397A 524650 €417600 1.175 3.3a4
73BC404A 588175 54199508 0.841
72BC413A 533300 6416250 i.0e23 3.58%
73EC423R 585200 6415775 2.985 11.329 -
74CCH1BA 597220 €37534%5 . 2.634 o438
_ 74CCa25A 5E5040 6369170 0.252 S.990 .
&3 74CCO35A 610360 6338556 1.0832 26.682: .
74CCB44B 641180 6370010 1.095 LB
74CCO49R 593360 €401940 2.178 13.835
22 74CCAS3C 599750 630340800 7.17?7 42,498 .-
22 74CCOS3D 599750 6334000 1,124 a2.1e8
74CCOS9A 5929106 5439790 B 6407
i7 74CCH64C 604548 6411250 1.7682 21.590
74CCB72A 61200 €390440 B 6,151
74CCOP2B 621500 6390440 0.806 2.893
a1 ?4CCO?3B 520180 5399500 8.844 20. 906
34 24CCO77A 519070 5382200 1.147. 32.849
PUCCOSEA 530340 6409240 1.5514 6,328
“74CCOZ8A 596178 5403400 2.799 19, 479
T4CCOI3A k15200 &4089200 1.2883 9.162
T4CCBI9B nE2299 415499 3.834 4,858
74CC 189K Q87320 £410360 0.663 . 3.008
7 PCC11BC 12520 £429068 11.493 '18. 768
F4CC132R 5394108 £4 12830 1.862 10.013
74001358 £92320 5416840 2.445 6.714
L1 74C 139D 592320 £41€840 3.084 48, 48§
PACC 196D 99350 444250 1,331 4.549
2 TACC1I99R 39527 5439950 5.588 - 13.219 |
VOSSR BTT550 414475 8,364 B
VIRFIA93A n11875 5379375 3.445 B
PAAFLS? v 14600 £.376560 3.330 B
PIEF1BBE B 135398 1395900 a.529 B
T3RF1TSA A 11R500 393525 1.712 4,509
T3AF183A SATAGA r4AT450 3.074 6. 4453
TARF191A 217008 £ 390590 2,151 7. 2008
T2AF 1960 A7 158 £38B8425 g.232 B
P3AF2BYR BOETES 5331350 1.326 R ;|
T 3AF2UTR BAETOD £37 1558 3.152 11.4922
T3AF216R £47 1998 f:-3 3625 1.186 '
V3AF2ZER L31SES AZPRSES 0,984
PIAF239A £t 1500 £380658 ., 1.977
PIAF2S9R S5 | S £421350 ;ﬁ' .CB9

PRAFSERE S91TOR BV Rl 2,970



Table 10.~-Location and uranium-thorium analytical data for selected

bedrock geochemical samples collected by the Geological

Survey in the Tracy Arm-Fords :‘Terror Wilderuness Study Area—Cont.

Map No. Field No. UTM PPM
X~-coordinate Y-coordinate ] Th
3.2 THAFOTER | £BR5S58 IV 31008 3.988 15.24¢
?4AF LBISB SR {40 BER35GH 1.765 6.469
P4RFRSSG L PE300 311450 9. 301 B
T4AFE5E] 570360 411450 T 2.496 4.709
P4AF 253 576300 6411450 3.739 16. 12?7
73DG235R 592425 5387125 1,451 3.266
o8 73DG243A 595650 £38395@ 2.255 17.696
73DGRS3A 508675 6350050 2.044 5. 566
73DGE6 1A 109950 £395750 2.8338 5.686
?3DG281R S@5875 6388760 1.44@. = 4'é3§“
] 73DG299RA 538859 3892008 6.234 T 18,
T3DG2397R 511375 5374550 2.337 11.378
7ADG3B7A 513825 3371625 9.691 , B
73DG315A 5116800 5375150 1.900 7.813
?3DG3238 613100 6372375 B - >e.ggg
33 73DG329B 634258 6365725 2.874 20. 09
?3DG335A 529350 5371800 1.696 )]
73DG349R 528650 63708275 2.196 B
36 73DG348B 529175 6378050 8.879 '31.866
?3DG358C 625950 8375650 3.62? B
73DG37SA 583625 6421275 1.516 B
?3D3382A 582875 . 64175080 1.311 . B
?3D5339B 582708 5413700 1.853 ' 8.981
73ANG469A 578325 6413459 0.2%4 B
?3DG413R 601300 - 6417950 2.455 12.
P4 DGOBER 578180 5433300 1.327 - 5, 7350
74D5O75R 586190 6440620 1.339 4.518
740G 129 5084859 6375980 1.764. &.463
74DG1310 £83340 6380540 2.312 " 12.5%6
74DGL66A 598378 6384340 2.511 13.994
74DG171B 534946 5383850 @.466 B
T3RLGA4R 531856 6386775 4.465 , B
T3BLB12A 533450 E376475 3.664 18.767
V3BLBISA 533225 6373325 4,760 . 7.695
TACHB42R 602258 63831390 0.77& B
PHCHE4PR 533600 6386670 1.529 4,888
32 T4CHOS 1A a7 368 L37E8210 2.373 33.3%7
2SCNBSER 593450 53817310 3.679 8.665
T4CHO? 1B 2210 $394428 0.750 2.141
74CHAPER 637500 £392:300 a.517 4.697
74CHE84R G377 5337710 3.309 = 106.298
7H4CHA39IR BEGITA G770 1.243 i3.286
13 T4LHO93D 512559 5410570 1.63% - 98.783
25 PO A 522 LR3M115 3.044 - 15.8%43
=3 P4CH1HAD BB7 170 B39C.200 3.614 o 22.043

74CN194B 683259 541750 1.365 ;. 6.086
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Table 10.,—Location and uranium-thorium analytical data for selected

3

bedrock geochemical samples collected by the Geological

Survey in the Tracy Arm-Fords Terror Wilderness Study Area—-Cont.

Map No. Field No. UTM PPM
X-coordinate Y-coordinate u Th

39 74CH111R 512310 5 3E3650 1.568 18.157
FICNLL7B 51284 E332850 1.683 2.187
P4CNIE3E & 15650 E332450 3.996 7.174
TH4CN128R 518160 £:393030 0. 184 B
74CH130A 592610 £434200 £.264 3.797
74CH136C £14150 E434 760 2.333 3.188

19 74CN133C 513508 64137304 3.057 22.23?7
74CN142B B23660 &411460 2.331 3.5%2
74CH147E 618458 £413150 4.271 7.947
74CH1SOE 615969 6416810 2.38% 6,469
74CH1S2DE 515200 5413760 2.833. . .. B ...
?35NB15A 5251139 5372750 1.83?7 11,118
73SNB32A SB6275 £417250 1.594 9.986
74hUBBEA 575050 5428860 2.a72 B
?414U01 7R 30680 »435010 1,441 11,229 ¢

L P4hUN2ZE =@%165 5442740 11.78S. 23,448
74WUB2SE 596660 5415800 1.939 % :
T4hIBLR 534740 6407148 1.346 8, 28
T4HUN4SA S5G650 ~385700 c.560 - 7. B0
PA4WUBEEE 514750 6365900 8.779 - B
T4NVOBEHH 535430 6379180 3.492 11.274
241538 531199 5339190 1.818 2.351
74l4U153B 579210 n3533295 2.327 .. B
7HULE2B 612930 64085380 4.644 6.292
TS8R 533850 BI7E7E0 3.571 B
THIWITEA S35668, 6373570 1.304 B
7411388 527060 £338310 2.586 B

35 74124 B 523550 5333400 2.796 16.344
74401:38A £A9820 B3I 7H0 1.218 4.389
T4lU194B £17418 £2397550 0.542 B
74IUEBEC £C1918 54136398 1.524 9,247
T4UE5EB V7020 54141300 0.673 B
THIVES6D BE252S Bd15149 1.460 5. 556

3 74NURE1RA ER245H a5 .61 15.920

g TAHIIRSER SYEPRECYs) EAEZERS 3.915 . 43,061
THUURTEA S35 5426595 a.224 B
PAUURTT?A S5 L R 1.895 B
PALURETA LR HAE2I4S v.531 B

5 TANY2EAD T35S £434500 6.285 10.216
AR IBR 5993615 5434550 1.522 6.242

5 PANMEISE DFTGIS Kb 25056 7.725 B

113 74NU298A KE1EE YR ESTE! 2.260 21.668
24NU2A7A 575503 $,29699 2.515 . 14.443
74WUBISA SH7EH Eeb 45080 1.751 - 11.16é8
74324A 539566 54733925 1,622 . .6.098
THIIGIEA 571860 £4.373413 0.428.<. . ‘o B
74lU341A SB6045 5345225 2.54% . 7 1t 18
74WUC47A 537795 7 6431595 B.982 ... -6.der




Table 10.--Location gnd uranium-thorium analytical data for selected

bedrock geochemical samples collected by the Geological

Suryvey in the Tracy Arm-Fords Terror Wilderness Study Area—Cont.

Background

sample, no .

Rock viaible Pe atain Visible
Map No. Field No. type sulfides present sulfides Other
1 74WV022B AP X
2 74CC199A GD X
3 74DB386D GD X
4 74DB396A GN X
5 744WV289D AKX X
6 744V296C GN X
7 74CCl16C GN X
8 74WV261A GDh X
9 74WV262A GN X
10 74WV298A GN X
11 74CC139D GN X
12 73DB241C AP X
13 74DB401A GR X
14 74DB302B GN X 20 1XS »
15 74DBA07C AK X
16 73DB163E PH X
17 74CCO64C GN X
18 74CNO93D BG X
19 74CN138C DP X
20 74DB287A GR X
21 74DB278B GR X
22 74CC0O53C GN X
74CC053D GN X
23 74CN100D - GN X
24 74DB162D sc X 20 2-of thick
25 74CNO97A PH X
26 73DG243A _AM X
27 73BC331A 5C X
28 73DG290A GD X
29 74CCO35A QD b ¢
30 74CN111A AN X
31 74CC073B GN X —_—
32 74CRO51A sC X T
33 74AF076A Qz X
34 74CCO77A oM X
35 74WV184B GN X .
36 73DG348B GN X X
37 73DB184B SC X

38 ~ 73DG329B GN ) X
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Figure 23.--Location of anomalous uranium and thorium in rocks and

stream sediments, Tracy Arm-Fords Terror Wildermess Study Area.
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The maximum uranium value in any sample from the area is less than
12 ppm and the maximum thorium value 1is less than 55 ppm, The mean
vranium content of all the rocks analyzed is 2,2 ppm; and the mean
thorium content is 11.4 ppn, The samples thus iluclude only a few above
the usual background range of either uranium or thorium and the average
content in the area is essentially the average crustal abundance, The
samples analyzed during this study indicate that the area is probably
lacking in signiffcant uranium and thorium mineralization, The sampling
indicates almost wo potential for a large low-grade uranjum-thorium
resource of the Conway Granite-type although small vein-type deposits

may be present and as yet undetected,
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Relationships of trace elements in rocks

The analytical data were treated statistically to determine the
correlation coefflicient for each palr of elements. The correlation
coefficient for any pair of elements indicates how closely their
relationship approximates a positive or negative linear function. Thus
a correlation coefficient of 1 indicates that as the amount of one
element increases, the other increases in a set ratio, i.e.., if all the
analyses for two elements are plStted on a graph all the data points
could be connected by a straight line.

The correlation matrix in table 11 is a measure of the relations

TABLE 11 NEAR HERE.

between the trace elements in the rocks of the area, The matrix is

bagsed on all the 4,428 analyses of the rocks collected in the geochemical
phase of this study. The limits of detection for each element determine
whether it will be likely to form a data pair, thus correlations that
have a large number of data pairs indicate that both elements are
generally above the detection 1limit. Few of the correlation coefficients
shown on table 11 exceed 0.5; this is at least partly due to the great
diversity of rock types and mineralized samples collected during this

study.
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The trace element relationships in this area are considered as 1)
those that are related to the usual geochemical relationships in rocks
and, 2) those that may be related to mineralization. Pairs of elements
with correlation coefficients above 0,3 or below ~0.3 are probably
interrelated., Thus the association of chromium, cobalt, and nickel is a
basic peochemical relationship that is characteristic of ultramafic
rocks and in this avea, as elsewhere, persists through the geochemical
cyele, Similarly, the relationship of niobium to beryllium, lanthanum,
yttrium, and zirconium, and to a varying extent each of these to each
other, represents a basic geochemical assoclation that is reflected in
Goldschmidt®s (1954) lithophile group of elements.

Among the correlations of potentlal economic significance in this
area are those of silver with gold, lead, and zinc; of gold with lead
and silver; of copper with silver; and of lead with silver and gold,
These elements are grouped by Goldschmidt (1954) as the chalcophile
elements. They show poor correlatlion with all the other elewments in the
rocks, suggesting that the deposits that contain copper, lead, zinc,
sllver, and gold in this area are not directly related to the rocks of
the area but represent a distinct mineralization event. In contrast, the
correlation of tin with beryllium and lanthanum as well as beryllium with
other lithophile elements suggests a relationship to the silicic igneous
rocks of the Coast Range batholithic complex.. The remaining strong
correlatlons—<scandium with cobalt and iron; molybdenum with vanadium;
and scandium with cobalt, iron and vanadium--are obscure mainly because

one or another of these elements is either ubiquitous (as in the case of
iron) or occurs in & variety of geochemical roles,
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The degree of correlation for pairs of elements with correlation
coefficients between 0.15 and 0.299 or -0.15 and ~0.299 is so low that
any interpretation is suvspect. Some-—-potably copper with mercury and
zinc, lead with zine, or zinc with copper-and mercury--represent a
chalcophilic association kmown from numerous mineral deposits throughout
the world. Others-—-for instance, chromium with barium or yttrium,
probably represent some basic geochemical trend but the relationships are
speculative. Some of the relatlionships marked by low correlation
coefficlents might show much strongér affinity 1if the pépulation was not
so large and diverse, However, others might prove to have even lower

affinity if the population were subdivided further.
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Mineral resources

By Arthur L. Kimball, Jan C. Still and Jeanne L. Rataj

Introduction
Geologic relations

Mineralization within and near the study area lies almost entirely
in the southern part of the Junreau gold belt which extends from north of
Berners Bay southeastward through Juneau to Port Houghton. This belt
follows the metamorphic rocks that parallel the southwest side of the
Coast Range batholithic complex. The majority of mimeralization occurs
in two zones: 1) on the Endicott Peninsula between Point Astley and
Windham Bay, and 2) in the narrow Sumdum Glacier mineral belt on the east
margin of the metamorphic rocks extending from Lower Sweetheart Lake
southeastward to Spruce Mountain opposite the mouth of Fords Terror.

The Endicott Peninsula produced about 25 thousand ounces of gold
from narrow quartz veins in graphitic limestone, phyllite and greenschist
between the now abandoned mining towns of Sumdum and Windhawm. The
genesis of these deposits is uncertain, however if may be linked with
nearby felsic rocks which have intruded the low-grade metamorphic rocks
(pl. 1). A silver-bearing copper—zinc prospect on Point Astley had some
early development, but no production. Disseminated grains and lenses of
sphalerite, chalcopyrite, galena, and traces of bornite and tetrahedrite
generally following folilation atre distributed erratically over several
acres; the sulfides probably were metamorphosed simultaneously with the

enclosing muscovite-quartz-feldspar schists.
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The Sumdum Glacier mineral belt is characterized by copper~zincegold
mineralization with minor lead values., Copper, zinc, and a little silver
dominate the deposits in the central and southeastern portions of the
belt. The major deposits 1in this part of the belt are the Tracy Arm zinc-
copper deposit and the Sumdum copper—zimc prospect, Pyrrhotite, pyrite,
chalcopyrite and sphalerite occur as disseminated grains and as lenses
parallel to the foliation of the metamorphic rocks 1im which they occur,
These minerals developed metamorphic texture and structure coincident
with the development of the foliation,

The Sweetheart Ridge prospect, located at the north end of the belt
and discovered during this investigation, also parallels the foliation of
the metamorphic rocks but differs from the above two prospects in that
both gold and copper dominate. Alteration varles from almost none in the
northwestern end of the belt to a pervasive alteration product of the
greenschists and phyllites near the southeasteru end of the belr to
sericite, Surface staining occurs widely throughout the belt,

The Snettisham ultramafic body just west of the study area, developed
as an iron deposit, but which is now dormant, 1s one of the magnetite~xich
"zoned" or "Alaska'-type ultramafics that occur in a belt throughout
southeastern Alaska (Taylor and Noble, 1969)., Another ultramafic body
which 18 poorly exposed near the head of Windham Bay has long been known
(Buddington, 1929, pl. 2). Although its magnetic anomaly 1s less
prominent than that of the Srettisham anomaly, and surface sampling during
this study did not indicate economic mineralization, the potential of
this body is not fully known.
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Previously known mineralization within the Coast Range batholithic
canplex is restricted to a single silver prospect south of the Whiting
River. The geochemical anomalies that were investigated did not indicate
significant additional mineralization within the batholithic complex.

Exploration by prospectors and mining companies in this area
undoubtedly varied in its thoroughness. Generations of prospectors,
fishermen and boatmen have seen coastal exposures, and most geoclogic work
prior to this study has concentrated near the shoreline. Mineralization
occurs mainly in heavily timbered areas characteristic of the metamorphic
rocks wheve topographic relief is less extreme than in the Coast Range
batholithic complex. Although these timbered areas have been prospected,
the thick cover does not allow a clear view of mineraliz;tion. Most of
the known prospects and mines are poorly exposed at best. Mineralization
at some prospects is now visible only in open cuts, trenches and
underground workings. Two deposits, the Tracy Arm zinc-copper deposit
and the Sumdum Chief lode gold mine from which nearly all production came,
are geochemically and visually obscure and would likely not have been
discovered dQuring this investigagion. The Sumdum copper-zinc prospect on
the other hand, at hidher elevation and with better exposttre, probably
would have been discovered during this study had it not already been

known.
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There 1s little or no history of prospecting in the high terrain of
the Coast Range batholithic complex nor of systematic geologic work
within this area. The formidable terrain, e#treme snowfall, poor weather
and the lack of matural avenues of approach have kept it inaccessible
until recently when depéndable hellcopters were developed. This study
would probably have been impossible In any reasonable time or with
adequate detaill without the use of helicopters,

Production

The area investigated produced about 27 thousand ounces of gold and
several thousand ounces of silver as determined from the literature and
by dnference based on field investigation. The original study area
proper produced 90 to 95 percent of this; the remainder came from the 88
thousand acres to the southwest here called the Windham Bay addition,

The Sumdum Chief gold wmine, made up of two gold veins kmown as the
Sumdum Chief and rhe Bald Eagle, near the abandoned town of Sumdum in the
Sanford Cove area, produced nearly 24 thousand ounces of gold and probably
the game amount of silver before closing in 1904 (Spencer, 1906), This
accounted for most of the production from the study area, Spencer (1906)
noted also that nearly two thousand ounces of placer gold were reported
to have been produced from Powers Creek and Windham Bay tprobably Spruce
Creek) in 1870 and 1871, just after gold was discovered in the region, .
How much of this came from Powers Creek within the study area proper
cannot be determined, The only additional reported production was some
50 ounces of lode gold from the Jensen mine near Spruce Creek reported by

Willis (1926 and 1927), and another lot of less than 50 ounces attributed

by old records to the same area,
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Field examination of old workings suggests that some additional lode
and placer gold has been produced, but the production records are not
available, At least 25 openings having a combined length of nearly 1
mile of underground workings have been driven in search of gold in
addition to the Sumdum Chief mine, Sawpling during this study shows
sufficient gold value in a few of the smaller workings to indicate that
some gold was probably produced from them, At least five mills for
concentrating gold ores were installed in addition to the Sumdum Chief
mill, Their sketchy history, however, suggests probably none but the
latter operated for more than a season or two, Placer gold production
other tham that reported for 1870 and 1871 is not recorded; however,
placer mining was pursued intermittently until after 1950.

Methods of evaluation

Mining claim records of the Juneau recording precinct were searched,
and technical publications and llterature were examined before field
investigation began. Informatiom was also obtained from people bhaving
special knowledge of the area to be studied, 1In the field prospects and
workings were sampled, mapped and studied in detail, All mining claims
which could be found were examined. Stained and altered zones were also
investigated, some previously known and others identified during this
study. Several sites of geochemical rock and stresm sediment samples
having especially high metal values or an unusual assoclation of metallic

elements were also examined.
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Search for prospects and claims was conducted by helicopter, on foot
and by small, powered skiff. Many miles were traveled on foot in search
of claims and prospects, especlally in the forested areas. Few claims
could be identified on the ground. Occasional workings were found which
could not be correlated with the available data. Some prospects referred
to in literature could not be found. The Sumdum Chief gold mine, which
has been dormant for over 70 years and the only significant producer in
the area studied, was found only after extensive foot search.

Sampling
Sample types

Nearly 1,300 quantitative rock samples were obtained from veins,
mineralized zones, altered or stained areas, dumps, pits, mines and
prospects examined. Samples were of four types: 1) channel samples--
carefully molled, uniform, continuous cuts of measured length; 2) chip
samples--uniform sized chips in a continuous line of measured length;

3) spaced-chip samples--uniform sized fragments taken at uniform interval
or spacing along a measured line; and 4) composite grab samples-—random
fragment composite from an estimated or measured area, Selected samples
were taken to estsblish mineralogy, rock type and genesis, while others
were taken to determine ore grade by quantitative analysis.

Pan concentrates were obtalned of formerly placered stream gravels

and were analyzed for gold.
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Analytical tables
Tables of analytical results which accompany individual prospect
descriptions in the text, report sample values for no more than nine
elements. These elements, as well as the lower limits of detectability

for quantitative measurability for these elements, are given in table 12,

.
TABLE 12 NEAR HERE.

An exception to this 1s table 20.

Analyses for mercury by mercury vapor detector and analyses for 22
additional elements by semiquantitative spectrographic analysis did not
indicate significant values, therefore they are unot reported in the
tables of this publication. These data are avallable through National
Technical Information Service (NTIS) (¥Forn and ochers} 197y .

The letter "L' used in reporting sample analysis of the nine elements
means that the element was detected but was below the limit of
quantitative determination. The letter "N" indicates that the element was
looked for but was not detected.

Measurement

Vein and sample widths and other field measurements were made in
English units. English units have been retained in the Mineral Resources
section of the text whereas both English and metric units are given in
many analytical tables. Since measﬁrements were in English units, to
use the metric "equivalent' alone would imply either a greater or lesser

precision than that of the original measurement.
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;Table 12, ~-Limit of gquantitative determination for elements listed im

! | tables 13 throuzn 37

1

j Semiquantitative Atomic

gpectrogggphic analysis absorption analysis Fire assay

E silver 0.5 ppm copper 5 ppm gold 0.15 ppm
! cadmium 20 ppm lead 5 ppm silver;j .>0.15 PP
. arsenic 200 ppm zinc 5 ppm

gmolybdenum 5 ppm . gold 0.5 ppm

i nickel 5 ppm

%-The limit of quantitative determination for silver is somewhat greater
I .

than for gold.
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Mining claims

The records in the Juneau.recording precinct dating back to 1880
indicate that about 670 mining claims'have been located within the area.
Ninety percent of these were lode claimg. The total number of claims is
probably greater since gold mining began in the area nearly 20 years
earlier. Clalm location descriptions, although not always clear, indicate
generally that about 480 of the listed claims are within the study area
itself and ~he remaining 190 in the Windham Bay addition. Most placer
claims are situated in this addition. There were 97 known active claims
in the area in 1975 (pd. 3). Those were 62 Sumdum Chief (copper)
claims near Sumdum Glacier, three Sunny Day claims on Point Astley, four
Iceburg claims on the former Sulphide prospect, the 24 Tracy claims
covering the Tracy Arm zinc-copper prospect, and four Arm claims to the
north across Tracy Arm.

Thirty lode and four placer clalms were patented before 1919.
Seven patented lode claims situated within the study area proper are now
held by the State of Alaska and include the patented claims of the Sumdum
Chief gold mining property. All other patented claims are privately
owned. All but one are situated near the head of Windham Bay either
adjacent to the beach or in the lower valley of Spruce Creek and are in
the Windham Bay addition to the area. Tifteen lode and four placer
claims, of the 26 that belonged to the State of Alaska through tax
foreclosure, were sold (with one mill site) at public auction in 1972

for more than $100,000.
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Most claims were located more than 50 years ago, Many cannot be
found, either because marks_on the ground are oBlitetated or because
their location descriptions are inadequate, Claim locations were often
tied to a natural feature or cabin that had a local name which has not
been preserved. Some claims probably wére never revisited after the year
located; otbers relocated former claims, The Point Astley prospect was
relocated at least six times in 75 years,

Economic considerations

There are many factors that influence the mining of a mineral deposit,
The following is a very brief discussion of some of the factors that can
affect mining in the study area.

The deposits of the area are narrow, steeply dipping zones with
competent wall rock, They could probably best be mined by underground
methods. All lie within 2 miles of deep saltwater fiords. Abundant
water and timber are available, Thelr mineralogy might allow simple
metallurgical processing. Revegetatlion over mine waste should be rapid
at lower elevations. Among the potential liabiliries to mining are the
severe winters, heavy snovfall,-and the lack of permanent population in
the area, Additional coonsiderations include the lack of skilled miners,
increasing stringency of government regulations which affect local timber

supply, and land acquisition problems which may arise.
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Present mining costs in Alaska are nearly twice those of comparable
metal mining in the contiguous 48 states. A somewhat smaller differential
may apply in southeastern Alaska. For a 100,000-ton depoait iIn this area
it 1s estimated that the minimum value of the ore has to be $50 to $75
per ton before it can be economically developed, Lower costs might be
obtained 1f larpger ore bodies are present, Future advances iu mining
technology could reduce the minimum grade required to mine in this area,

In the following sections we describe deposits in the rudimentary
terma of apparent approximate dimensions and grade, All rtonmnage
calculations are estimates. 1In one instance 1t was possible to arrive
at some range in tonnage and grade which was oconverted to total combined
metal value at today's metal prices, The dimension and grade was inferred
from selected available information to provide an overall picture of the
deposit. 8Since no additional exploratory information 1s available
judgment can be used to adjust the tonnage and(or) grade figures. Normal
stoplng width is not less.than 4 feet wide, To determine minable
material high assay veins of narrow widths are distributed over a 4-foot

width,
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Point Astley prospect

A zinc-silver prospect at Point Astley has been known since the
turn of the century. First located as the Oceanic Group, the property
was operated by the Oceanilic Mining Company énd later, before 1920, by
the Alagka Copper Mining Company., Variously known as Point Astley,
Alaska Ventures, Lucky Venture, and Smudge between 1923 and 1957, it was
again relocated as three Lucky Star claims in 1968 and 1s presently
active. A smelter-test shipment was reported before 1925 (Ahrenstedt,
1928). From early descrip;ions of the property by Spencer (1906) and
Buddington K1923). it is apparent that there has been little or no
physical development for many years. More recently, the prospect was
examined by Banister in 1962 (unpub. report) and by Herreid and Race
(1962). Information from each of these examinations is incorporated in
the present study.

The deposits consist of disseminated sulfides and massive sulfide
lenses usuvally not more than a few feet in length parallel to foliation
in chlorite phyllite and schis;. Sulfides are mostly pyrite and
sphalerite with lesser amounts of galena and occasional chalcopyrite.

In the most highly mineralized areas some bornite and chalcocite as well

as covelite and digenite are present. Two 2ones of mineralization were

examined; one to the northwest in the vicinity of an inclined and vertical

shaft, and the other to the southeast in the vicinity of Adit #1 and

Adit #2 (figs. 24 and 25). The zomes are separated by 700 feet of beach

Figures 24 and 25 near here.

apparently barren of mineralization
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Channel samples were taken across the mineralized structure in each
of the adits and of mineralized outcroppings in the intertidal zone

(table 13). The sample sites reflect areas of the most prominent

TABLE 13 NEAR HERE.

mineralization seen. Sediment samples were also collected from a nearby
stream. The zone to the northwest is exposed on the wave-cut bench at
low tide, seaward of two shafts. Both shafts are flooded and inaccessible.
Crosscutg from these shafts were reported to have been driven northwest
to the vein structure before 1925 (Buddington, 1925). The northwesterly
trending mineralized zone was sampled at three sites on the wave-cut
bench spaced over a distance of 400 feet; however, it was not defined
clearly enough to be traced from one sample site to the next. At the
northernmost site samples were taken across a 10—-foot section at extreme'
low tide on the wave-cut bench 150 feet northeast of the inclined shaft.
The samples' weighted average value was 0.48 percent copper, 0.1l percent
lead, 1.65 percent zinc and 0.2 ounces silver per ton (table 13). These
represent the highest values obtained across a significant width.
Isolated high values were obtained from a magsive, narrow sulfide zonme.
For example, sample 3K178, cut across a l.l-foot-thick massive pyrite

and sphalerite zone, gave 0.44 percent copper, 0.31 percent lead and

9.0 percent 2inc with values of 0.17 ounces gold per ton and 1.45 ounces

silver per ton.

139



3K025-28A,049A88
(gémgles taken at -3 foot tide)

31-(0'42_43 N.W. ZONE
N Qe

HOLKHAM
BAy

A

Point Astley app. 3000 ft.
B.M. Holk app. 1600 ft.

S.E. ZONE

EXPLANATION

Chloritic phyllite I—_Channel sample location,
3k042-048 length to scale

60 Strike ond dip of foliation A Chananel sample location

3K0&0

“ Quartz vein, showing dip Assay data given in table ‘3.

B Flooded shaft

X o 200 Lper
rt Inclined shaft l""f"‘"‘;’a METERS
r Burled shaft
—~ Adit

Maopped by T. Plittman and A, Kimball, June 1973
Figure 24.-- Point Astley prospect, sample
locations and mineralized zones




Figure 24.--Poiut Astley prospect, sample locationes and mineralized zones.
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PORTAL AT ARPROXIMATELY
MEAN HIGH TIOE LINE

EXPLANATION
ADIT NO.2 PH | Gray phyliite

QZ | Quartz lenses or stringers

Sulflde stringers parallel
SULF] 1o foliation :

lBU Quartz boudin

&5 strike and dip of foliation

t— Channel sample location,
3K059 -

o 10 length to scale

= ‘;EEE‘ERS Ch 1 te locat}
a

o 3 3xa5e Chonnel  sample location

Assay data given In table 13.

Bose from map by D. P Banister, 1962 )
Figure 25.-- Point Astley adits, sample locations



Figure 25.-—Point Astley adits, sample locations,
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Table 13.--Assay data, Pt. Astley prospect

Semiquantitative
Spectrographic Atomic
Analysis Absorption Fire Assay
Samplel/ Type Length ppm npm_ pprt
Ft. {cm} Ag Mo Cu Pb In Au Ag
Beach outcrop samples
KOS Channgl 5.0 5752) L 15 15 20 100 - -
K018 do. 5.0 152) N N 15 20 65 - -
3K017 do. 5.0 (152} N N i5 30 85 - -
3K018 do. 5.0 {152 L N 5 15 100 - -
3K039 do. 5.0 152 N 5 10 20 140 - -
3020 do. 5.0 152) N 10 25 50 200 - -
3K021 do. 4.0 122) .8 10 a0 120 2600 - -
wKp22 do, 6.0 183) | .5 7 140 80 3000 - -
3K023 do. 5.0 152 2 7 750 400 36800 - -
3K024 do. 5.0 152} N N 49 20 2000 - -
3028 do. 5.0 152 10 20 3700 2100 30000 N 2.7
%026 do. 5.0 {152) 5 5 5800 170 - 3000 - -
3K027 do. 5.0 {152) 2 5 660 80 3500 - -
3K028 do. 5.0 (152) 2 5 600 85 1400 - -
IKO28a do. 4.6 {140) N N 25 20 120 - -
IKp42 do. 5.0 ;1521 .5 10 25 20 120 - -
3K043 do. 5.0 152 .5 15 10 30 S0 - -
3K044 do. 5.0 152 .5 7 270 25 120 - -
3K045 do. 5.0 152 .5 7 70 150 1200 - -
046 do. 5.0 !152} 1 5 620 a0 1500 - -
3xna7 do. 5.0 152 ] 5 570 3¢ 1400 - -
K048 do. 5.0 152 2 5 670 55 1600 - -
3K049% do. 7.0 213 g 7 65 a0 1500 - -
3K04%b do. 5.0 152 1.5 10 95 500 2400 - -
3nJ50 do. 1.6 49 N N 18 5 5 - -
3K051 do. 1.6 49 N N 15 5 5 - -
3k052 do. .3 9 N N 50 20 100 - -
3K053 do. .5 { 15} N N 100 20 80 - -
3x060 do. 2.5 { 76) .5 N 40 30 35 - -
3K178 da. 1.1 (.34) 50 100 4400 3100 90000 L. 153%.1

1/ Atomic absorption gold below 0.05 ppm for all samples.

Description

Phyllite with quartz stringers.

Phyllite with eyhedral crystals of pyrite.

Nuartz chlorite schist. |

do.

do.

do.

do.

Calcareous chlorite schist with sulfides,

Quartz calcareous schist with sulfides.

Schist with sparse sulfides.

Schist with sulfides, chiefly pyrite and sphaterite.

Gray-green phyllite with sphalerite-rich baads
paralle) to foliation.

Schist with suifide strincers parallel to foliation.

Lioht aray schist with some tion and thin ouartz
lenses.

Nuartz and actinolite.

Phy1litic schist.

dg.

Chlorite muscovite schist with quartz and disseminated
sulfides.

gh1orite muscovite schist with quartz,

0.

Dark green schist.

do.
Schist with thin stringers of pyrite with sphalerite.
do.

Quartz vein.

do.

Chlorite schist.

fluartz vein.
Pod of massive pyrite with sphalerite, chalcopyrite
and gatena, parallel to schfstosity.



Table 13.--Assay data, Pt. Astliey prospect, continued

Semiquantitative
Spectrographic Atomic
Analysfs Absorption Fire Assay

Sampliel/ Type Length ppm pPpm ppm deseription
Ft. {cmy g Mo Cu Ph Zn Au Ag

Adit #1 - Brown crosscut '
(152) 3 10 7180 600 23000 - - Light grdy siiicified schist with thin quartz

woes Channel 5.0
Yenses and abundant sphalerite.
3K030 do. 5.0 152; 5 10 950 350 13000 - - )
KO do. 1.0 30 .5 N 10 15 100 - - Same as above, with sulfides.
- 3032 do. 4.0 {(122) 1 N 170 110 3400 - - Iron-stained schist with sulfides, chiefly
- pyrite and sphalerite.

3K033 do. 4.5 513?; 5 5 430 250 11000 [ N
K034 do, 6.0 183 20 30 1700 2200 40000 N 39.4 Schist with sulfides, mainly pyr1te and

: sphalerite,
3K035 do. 5.0 152; 1 5 250 50 8000 - - Iron-stained phyllitic schist with sulfides.
K036 do. 3.5 107 L 10 35 20 190 - - do.

Adit #2 ’ .
3K054 Channel 5.0 (152) 1 7 50 20 80 - - Phy1lite with quartz lenses and iron sulfides.
K055 do. . 7.5 (229 1 N 65 35 150 - - .
3KG056 do. 8.0 244 .7 N 55 85 1000 - - - Gray-green schist with quartz rods or lenses.
3K057 do. 6.4 195) 5 15 390 850 7500 - - Phy}}ite with thin quartz plates and disseminated

. . sulfides.
3x058 do. 6.6 (201) 1 N 75 60 160 - - Gray schist, 1it{le quartz or sulfides.
3KO5S do. .B [ 24) 100 . 30 N 64.1 Schist with some quartz and sulfides.

4730 11000 45000
1/ Atomic absorption gold below .05 ppm for all samples. I






The southeast zone is exposed on the beach and in one of two shorxt
adits., The mineralization in Adit #1 1s poorly exposed. On the surface
the mineralized 2one could not be traced., Adit #2, 200 feet to the south
and approximately along strike, does not appear to intersect the sulfide-
bearing zone. A shaft reported just northwest of the adits has been
obliterated by a recent landslide, Samples in and near Adit #1 had
weighted average values across a 30-foot section of 0,07 percent copper,
1.72 percent zinc, and 0,18 ounces silver per ton., Lead values were
insignificant. One 6-foot section of this group, containing 4 percent
zinc, bad a copper content of 0.17 percent. Silver was reported as 0,59
ounces per ton,

Traces of silver were detected in sediments from the north-flowing
stream whose mouth is jwmediately southeast of the Point Astley prospect,
Fifteen samples were collected from sites along the 4,000-foot stretch
of streambed between the tideline and the 950-foot elevation. Seven of
the 15 sawmples contained 0,5 ppm silver each, Mineral grain studles
made on concentrates of samples from two localitiles 400 and 600 feet
upstream from the mouth showed traces of chalcopyrite. Atomic absorption
analyses showed that neither sample contained significant copper or

other base metals, All 15 samples were partially concentrated by panning

before analysis,
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Samples from the Point Astley prospect contained zinc, 1little
copper and silver, Little or no gold 1s present, Due to the lack of
continuity between the northwegt and southeast zones of mineralization,
a reserve estimate was not made,

South of this prospect bedrock is almost totally obacured by
glacial deposits and heavy vegetation, The pan councentrate samples
indicated that the mineralization extends into that drainage or that
separate concentrations of minerals occur there,

In 1962 Bureau of Mines engineera (Banister, unpub, report)
conducted a geophysical survey using self potential method along the
shoreline in this area, The results of the survey gave no indicatlon

of massive sulfide mineralization,
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Figure 2¢.--Index map of Spruce Creek lodes



Figure 26.--Index map for Spruce Creek lodes,
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Windham Bay area
Spruce Creek lodes and vicinity

This section of the report covers the area near the head of Windham
Bay, the Spruce Creek drainage and the south side of Spruce Mountain,
Rocks in the area consist of steeply dipping schists or phyllites striking
at about N, 20° W, of the greenstone and greenschist map unit shown on
plate 1. Several poorly defined parallel zoves of alteration and sulfide
mineralization hundreds of feet across follow northwest striking
schlstosity of the country rock, These zones contain quartz stringer
zones that generally follow the schistosity of the country rock and
individual larger guartz veins that follow and occasionally cut the
structure of the country rock. Quartz veins more than one-quarter of a
foot In width that cross the structure consistently have the highest gold
values. These gold-bearing veins pinch out and cannoct be traced for any
great distance, Free gold is visible in some specimens, ‘Some pyrite,
pyrrhotite, galena, sphalerite and chalcopyrite are disseminated in the
quartez veilns. The higher gold values are often associated with galena.
Spencer visited this area in 1904 and described three such zones at 1, 1.4
and 2.4 miles from the head of Windham Bay as the first, second and third
zones (Spencer, 1906, p. 40), There is also a zone at the head of Windham

Bay. Table 14 gives general Information on prospects and individual

TABLE 14 NEAR HERE.

workings investigated and figure 26 is a general location map of the

Flgure 206 near here.

Spruce Creek area showing Spencer's zones of mineralization.
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Table 14.-Spruce Creek prospects

Rame of .
Property Figure Patented Lode Approximate Type of Rock
or Adit Number Claims Location Lode Type Structure
Prospects near the head of Windham Bay
#ildred group 27,28 Ethel, May, Lucy, North shore .50-ft. wide Muscovite Quartz veins H23W-
. Verna, Mildred, Windham Cay and quartz strin- schist @455\N; foliation
Mildred Millsite * near head, 20- ger zone and N26WE78SW

Gertrude
adit

27,29

Gertrude 27,30
ll400li

adit

Juneau and -
Boonville
claims

Jenny Reed
group

31,32

Red Wing 31,33

group

Fries N, 34

workings

Falls Quartz 31,35

adit

Marty 31,36

workings

Unnamed adit 31,37
near Marty

Unnamed 31,37
‘prospect

pit near

Marty

Yates adit 31,38

Juneau and
Boanville

ft. elevation

Head of Wind-
ham Bay, 20-ft.
elevation

Head of Yind-
fam Bay, 400-
ft. elevation

Head of Wind-
ham Bay on
Spruce Creek

0.3-ft. thick
quartz vein

Quartz pod Phyll{te
Nuartz pod Phyllitic
) schist

Quartz strin- Schist
gers, quartz
vein

Prospects on Spencer's first zone of minera1i;at10n

Venys Mine,

venus Mine No. 2,
Polar Star, Polar
Star Extension

Crown, Blossom,
Lenark, Red Wing,

Broad, Cliff,
Bird, Flossie

Horth side
Spruce Creek,
elevation
550 feet

Wost side of
Spruce Creek
on Center
Creek, 60D-ft.
elevation

Quartz strin- Muscovite

qer zone schist
1-ft. thick Muscovite
quartz vein  schist

Prospects on Spencer's second zane nf mineralization

S{lent Partner
N

Falls Quartz

North side
Spruce Creek,
900-ft. eleva-
tion

tlorth side
Spruce Creek,
950-ft. eleva~-
tion

South side
Spruce Creek, _
900-ft. eleva-
tion

South side
Spruce Creek,
1180-f¢. ele-
vation

South side
Spruce Creek,
1375-ft. ele~
vation

South side
Spruce Creek,

Quartz strin- Schist
ger zone in
schist

Quartz strin- Schist
ger zone and
quartz veins

Quartz strin- Schist
ger zone and
quartz yeins.

Quartz strin- Schist
ger zone

Quartz strin- Sehist
ger zone

Quartz veins Brown
schist

Massive quartz and
irregular veins;
foliation NY0-23u@
70-75SW

Quartz pod; approx-
imately RSOWB3SNE

Quartz stringers
parallel to folfia-
tion of R10-14Me-
74-80SH; vein N20W-
RBONE

Quartz stringers
parallel to folia-
tion of NI8WEBOSW

Quartz vein N55H4-
@44NE;, foliatfon
x20HE82SW

Quartz stringers
parallel to folia-
tion of K15-30HE
75-80SH

Quartz veins at
NSOUBASN: folia-
tion H1BWERHSSW,
Stringer zones
follow foliation

Quartz veins at
N45-~B0WR50NE

Quartz veins at
N35WR75S and
N52E@63S; folia-
tion NZ0W@75S%

Stringer zone that
follows foliation
of NI5W@eB83sW

Quartz veins at
N4SWRT7SNE and
N25W@72SW; folla-~
tion N25We72SW



Table 14, ~-Spruce Creek prospects, continued

Workings Assay Values Year Year of
Sampled of Best Activity Last Repor-
During Measured Commenced ted Activi- Source of
Study Samples (appr.) ty {(appr.) Information Remarks
Prospects near the head of Windham Bay, continued
545-ft. 5.0-ft. long 1895 1905 Spencer, 1906, pp. 41-42 -
adijt chip with
0.10 ppm
gold
160-ft. 6.0-ft. Jong 1920 1920 Buddington, 1923, p. 127 -
adit channel with and the 1920 Annual Rept.
0.30 ppm gold of the Terr. Mine Inspec-
tor, p. 20
55-ft. adit Random chip of 1920 1920 do.
quartz pod with
0.40 ppm gold
Water tumnel No significant 1890 - Spencer, 1906 -

for a placer
operation

Two adits,
180-ft. and
20-ft. long

20-ft. cross-
cut, 100-ft.
of 10-ft.
high drift
stope

300-ft. long
crosscut and
30-ft. rajse

36-ft. long
adit

S40-ft. long
adit with 490
ft. crosscut
and 3 raises

20~-ft. long
adit

Pit, 13-ft.
square and
2-ft. deep

40-ft. long
- crosscut,
35-ft. drift

vaiues found

Prospects on Spencer's first zone of mineralization, continued

3.9-ft. long
channel witp
1 ppm gold

1900

1.0-ft. chan- 1898
nel with 30

ppm silver

and 0.70 ppm

gold

Prospects on Spencer's second zone of mineralization, continued

10.0-ft. chip 1895
sample with

0.10 ppm goid
3.9-ft. 1915

channel with
0.10 ppm gold

10.0-ft. chan~- 1904
nel with 0.4
rpm gold

6.6-ft. chan- -
nel with 0.05
ppm silver

3.5-ft. chan-
nel with 0.05

pp@ gold

90-ft. long 1937
channel with

0.05 ppm gold

1504 -

1903

1930

1915

. 1936

1937

Spencer, 1506, p. 41

Spencer, 1906, pp. 40-41

Spencer, 1906, p. 41;
Palmer, 1937, p. 9

Juneau claim records

Spencer, 1906; Palmer,
1937

Buddington, 1923, p. 26;
Palmer, L. A., 1937

There is probably a

short adit that was

not found

The main workings rep

reported to be a 600-
ft. long drift stope

were not entered be-

cause of caved portals

The whole Tength of

the crosscut was samp-
led with no significant
assay returns

This adit was extensi-
vely sampled across

structure with no sig-
nificant assay returns



Table 14.-~-Spruce Creek prospects, cantinued

Name of
Praoperty Figure Patented Lode Approximate Type of Rock
or Adit Number Claims Location Lode Type Structure

Prospects on Spencer’s second zone of mineralization, continued

Jackson adit 31,39 - South side Quartz vein  Schist
(View Fair Spruce Creek,
claim) 2160-ft.
elevation
Keith adit | 331,40 - South stde Quartz veins, Schist
(View Fair Spruce Creek, quartz strin-
claim) 2160-ft, ger zone
elevation
Yellow 31,41 - . '
Jacket South side Nuartz pod Phyllite
workings Spruce Creek, schist
Jensen mine 31,42 - South side Quartz pod Schist
(View Fafr Spruce Creek,
claim) 2550-ft.
elevation
[
Prospects on Spencer's third zonre of mineral{zation
Unnamed - - 400 ft. west Iron-stained Schist
workings of Spruce frregular
(sample Creek, 2050-ft. quartz veins
5K046) elevation
Apache- 43,44 ,45 Apache_ Hear Spruce Quartz veins Brown
Navajo tavajo Creek, eleva- schist
prospect tion 2370 ft.
Gold Shaft 43,46 - Surmmit of Quartz veins, Schist
claims Spruce quartz strin-
Hountain qer zones
between
4250 and

4330 ft.

Quartz vein at
N30uWR6SSE; folia-
tion M10-204QE-
65-75E

Quartz veins, N30W-
@80NE; foliation
H20HR70SYW

Quartz pods and
stringers, {rregu-
lar but approxi-
mately paratlel to
foliation of N1SW@-
70S¥, NSSMW@SSNE

Quartz veins: main
vein NSSURGONE,
others t45-50W@-~
45-70€; foliation
N50W@+ 70ONE

Foliation N20E@-
705N; guartz vein
N3OW@vertical

Quartz veins {very
irreqular) N35-45%-
855-70H, N04-084-
@+70SH



-

a4

Workings
Samg Yed
During
tudy

-58-ft. long

adit

125-
125-fy,
Yong adit

25 ft. adit,
J0-Fu. adit,
15-fv. x 15-
ft. open cut

‘50-ft. cross-

cut and 275-
ft. drift,
plus stope

‘8-ft. long

adit
'

60- & 80-Tt.
long adits &
a shallew
trench

14-ft. deep
shaft, 156-
ft. long x
3-ft. wide
trench and
2 small
open pits

Table 14.--Spruce Creek prospects, continued

Assay Values VYear

of Best Activity

Measured Commenced
_Samples (appr.)

Year of
Last Repor-
ted Activi-

Source of
Information

Remarks

ty (appr.)

Prospects on Spencer's second zone of mineralization, continued

0.3-ft. chan-
nel with 2.5
ppm gold

. )0.0-ft. chan-

nel with 2.4
ppm gold

11.0-ft. chan-
nel with 0.3
anm qold

0.65-ft. chan-
nel with 17,08
oz. gold/ton

Prospects on

1.0-ft. chan-
nel with 0.7
ppm silveyr
(5x04¢6}

Traces(L) of
gold and up

to 0.07 ppm

silver

3.8-ft. chan-
nel with 8
ppm gold

1014

1915

1900

1927

Spencer's third zone of mineralfzation, conttnued

1900

1915

193p

1938

1900

1927

1903

1940

Thane, 8. L., 1915, p. 3

do.

Spencer./iQOG.

Buddingtonr, A. F., 1923,
p. 126; Willis, C. S.,
1926-27, Supplewrent,

-

Spencer, 1906, p. 41

Originally located as
the Free Gold group of

claims

Claims
15909

patented in






A foot trail follows a badly deteriorated corduroy (log-surfaced)
road from the head of Windham Bay along the north side of Spruce Creek
to the Marty mill,

Nineteen open adits which varied in length from 8 feet to 1,000 feet
were located, mapped and sampled. These adits were generally driven on
quartz stringer zomes and on large quartz veins that were both parallel
to and crosscut Ehe structure, Sauwples were also taken of surface
exposures of quartz veins or altered zones,

With the exception of the Jensen mine and the prospects and 1iron-
stained zones near the summit of Spruce Mountain, the workings
investigated generally contained ounly traces of gold, The values in base
and precious metals from the 1iron-stained zones between the Apache-Navajo
prospect and the summit of Spruce Mountain from the altered zome on aod
the south side of Spruce Mountain indicate that the area may warrant
further exploratory investigation. The best gold values for a section of
significant length and width were found in the Jensen maln vein, Parts
of the guartz vein sampled uvnderground at the Jenseon mine assayed 0,05
ounces gold per ton for a 68-footrlong section of vein over a 4-foot
stoping width, The sample results contributing to this average grade were
erratic. This grade of gold ore caunot be mined under present conditions
considering the small tonnage and remote location. One sample of the
surface exposure of the Jensen underground veln system assayed at 2.77
ounces gold per ton over a 4-foot stoping width and another assayed nll,
A recorded gold production ftom the Jensen mine in 1927 was $1,100, , 0ld
records report a somewhat smaller additionmal amount from the areea.
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In general, the gold mineralization in the Spruce Creek area is
spotty and the gold-bearing veins gemerally are not very long. Any ore
ghoots found will probably be of limited extent. Prospecting for pockets
of gold is difficult. If the price of gold increases significently, this
area may warrant further prospecting. These deposits as now known are

not recoverable under present economic conditions,

Mineralized area mnear the head of Windham Bay
Eight patented lode claims and the Mildred, Gertrude and Gertrude

400" adits are located within this area (fig. 27). The Mildred adit

Figure 27 near here.

was driven around the turn of the century and the Gertrude and Gertrude
400" adits were driven about 1920. Maps of the prospects are shown in

figures 28 through 30 and table 15 gives the assay returns. These adits

Figures 28 through 30 near here.

TABLE 15 NEAR HERE.

were driven on quartz veins or stringer zones ilm schist country rock,
The best assay results from measured samples taken in the area were in
the Gertrude adit. The best sample, a 6-foot—-long channel, assayed at
3 ppm silver, 0.30 ppm gold, and 210 ppm lead. Traces of gold were
found in each adit but, in geperal, the sample results were not

encouraging.
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Sample 1/

45084
45085

450882/
40913/

4K074
- 4K075
4K0761/

4KQ77
4078

© 4KeR0
4X081

4K082

4¥K092

4K093
4K094
4K125

4K126
4Ki27

1/ Samle 4KD84-030 where taken in the area and did not contain anv sianificant metal values,

Type

Channel

do.

Chip

Selected grab

Channel

do.

do.

Selected grab
Channel

Channel
Random ¢chip
Chaanel
Spaced chip,

0.5-ft. interval
Selected grab

. Composite chip

Spaced chip,
1-ft. interval
Chip

do.

Table 15.--Assay data, Mineralized area near the head of Windham Bay

Semiquantitative
Spectragraphic Atomic
Analysis Absarption :
Length . pom Description
Ft. (m] Ag .1 Cu Pb in
Mildred adit .
4.7 2 1.4) N M 55 15 45 Muscovite schist with quartz ‘stringer zones.
6.0 1.8) i H 25 20 4G do.
5.0 { 1.5} N 0.1 10 - 20 65 do., |
- - 300 9.0 - 100 15000 " 140 Massive pyrite,
Gertrude adit
1.0 - ( 3.4) N N 20 10 40 . Muscovite schist with quartz stringers
- parallel to foliation,
10.0 ( 3.03 N N 25 25 65 do.
6.0 (1.8 3 ' 0.30 65 210 25 do.
- - 150 7.0 180 2800 25 Quartz and pyrite.
3.8 (1.2) 1 .16 60 100 - 200 Myscovite schist,
Gertrude 400 adjt .
0.5 { 0,2} N N 5 10 20 Iron-stained quartz vein.
- - .5 0.40 _ 5 20 10 Comnosite of approximately 40 pieces
broken from quartz vein and pods.
.6 { .2} N N 10 10 20 Iron-stained guartz vein.
Other samples :
28 { 8.5) L N 25 88 Iron-stained green schist with quartz seams
paralle} to follation, no visible sulfides.
- - L N 15 20 5 Quartz vein,
40 12.2; 0.5 [ i0 -10 . 80 Dark gray schist.
34 10.4 L It 25 10 50 Linht brown iron-stained sch1st.
considerable fine sulfides,
2.0 { .6% L i 5 L 5 Iron-stained quartz vein or pod with pyrite.
21.6 6.4 N N 15 - 5 35 Iron-stained schist with quartz stringers

parallel to folfation.

3{ Fire assay analysis gave N for Au and 0.7 ppm Ag.
/ Semiquantitative spectrographic aralysis gave G1000D As.
q/ Fire assay analysis gave 1.4 ppm and 6.5 ppm, respectively, Au and Ag.



MILDRED AGT
) Figure 28
-'—'-'"'#—_

EXPLANATION

Greenschist and green-
stone (Cretaceous?)

Strike and dip of foliation
> Adit

o Placer prospact
44084 Sample iocation,
Assoy data given in tables 15 ad ?-Z

0

O 1000 pgey . .
0 300 METERS /7 // v /‘/ I [\
v / .
Base from U.S. Geological Survey 1:63,360 Sumdum C-5 195! and Sumdum C-4 196] -

Figure 27.--Mineralized area near the head of Windham Bay,
prospect and sample locations




ure 27.——Mineralized area near the head of Windham Bay,

sample locations.

l4éa

prospect and



45084
78

4508

EXPLANATION
| Muscovite schist with
quartz stringer 2o0nes

& sSirike and dip of foliation

‘(’5 Quartz vein, showing dip

Channel or chlp sample,
45084 |angth to scale

Ao Grab sample location
4KO9

Assoy dota glven In table 15

] 50 FEET
ELEVATION

=t z
0 15 METERS OF PORTAL (-”/‘z'\

APP. 20 FT.

Maopped by J. C. Stiit,
July 1974

Figure 28.-- Mildred adit, sample locations




Figure 28.--Mildred adit, sample locations.
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ELEVATION OF PORTAL
APP. 20 FEET

[

\70

akats

A
4K077

A

75

MASSIVE QUARTZ

QUARTZ WEST

Section  AA'
view fo north

CR%gg%UT AB

WEST ,)
10 reET 4KOT7

g METERS

(]

y 1
! 7 T
o

PYRITE

EXPLANATION

Muscovlte schist with
quartz stringers pac-

allel 1o follation

Strike and dip of
follation

Channel sample loca-
tion, length to scale

Grab sample location

Assay data glven In tabie &

o
FEET

i 1 |
T
6 METERS

QUARTZ
VEIN

Section 8B
view fo south

Bl
MASSIVE
QUARTZ

Mapped by -A. Klmball ‘and M, A, Parke, July {974

Figure 29 - - Gertrude adit, sample locations




Figure 29%,—Gertrude adit, sample locations.
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VEIN & POD
CHIPS

Section AA'
(same scale as mop)

. EXPLANATION
4K080 B Phyllitic schist with quartz

velns and .seams, some
parallel to foliation

ELEVATION OF PORTAL N5 Strike and dip of foliation
APP. 400 FEET
&7 Quartz vein, showing dlp

A Channel or grab somple
4K082  [geation,

Assay dota given In table IS

o 10 ceer
o"—'_'ﬁ—f_,‘ METERS

Mapped by A. Kimboll aond M. A. Parke, July 1974
Figure %.--Gertrude "400" adit, sample locations




Figure 30.-~-Gertrude "400" adit, sample locations.
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Spencer's first zone of mineralization

A group of 12 patented claims are located along Spencer‘'s first
zone of mineralization (fig. 31) along Kabler Creek on the north side of
Spruce Creek, and along Center Creek on the south slde of Spruce Creek,

The Jenny Reed property is lécated along Kabler Creek and consists
of two adits driven on a zone of quartz stringers that contains finely
disseminated pyrite, sphalerite and chalcopyrite. The zone and stringers
are parallel to the foliation of the schist and phyllite. Pigure 32 is

a map of the workings and table 16 gives the assay returns. The most

Figures 31 and 32 near here.

TABLE 16 near here.

gignificant sample in both adits was 1in adit #1. A 7.4-foot-long channel
sample, 48112, assayed 1.0 ppm gold.

The Red Wing property 1s located along Center Creek and consigts of
an adit caved at the portal, the remains of a millsite, and an adit

stoped out to a maximum height of 10 feet, Figure 33 1s a map of the

Figure 33 near here.

workings and table 16 gives the assay results. The adit stope was driven
on a l-foot-thick quartz veiln which contained occasional pyrite,
pyrrbotite, sphalerite, galena and chalcopyrite'that crossed the
foliation of the schist country rock. Sample 45069, a l-foot channel

across the quartz vein, agsayed 30 ppm silver and 0.70 ppm gold. This
was the highest value sample taken on the Red Wing property.
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Sampte

45068
45069
45070
45071
45072
45073
45074
45075
45079
45080

45106
45106
45707
43109
45110
45112

45113
451141/

45129
. A48130

45056
&557
45058
43959
45062

Type

Chip
Channe)
Chip
do.
Channel
Chip
Channel
do.

do.

do.

Channel
do.

de.
Chip
do.
Channel

do.
Chip

Chip
do.

Channel
Channel
Channel
Composite
Chanpel

Table 16.~-Assay data, Spencer's first zone of mineralization.

Semigquantitative

Spectrographic Atomic
Analysis Absorption Fire Assay
Lenpgth pom ppm ] ppm
Ft. {em. T Ag Au Pb in Au LY
Redwing mine workinas
2.0 { 61) N G.05 25 140 - -
1.8 30 30 70 80 45 N 5.8
4.7 143 .5 .10 20 75 - -
5.8 152 1.5 L 20 85 - -
1.1 34) N N 5 10 N 39
5.0 152} N N 15 93 - -
.5 15) N N 5 280 - -
1.5 { 46) N N 5 20 - -
.35 ( 11; N N 15 90 - -
.25 { 8 2 N 25 50 - -
Jenny Reed adits - adit #1
2.3 { 70 N N 15 110 - -
8 { 24 L N 55 - 160 - -
1.7 { 52 N N 25 130 - -
10.0 (305) N N 10 200 - -
12.0 {366) 6.7 L 30 650 - -
3.9 (119) N .05 20 480 1.0 L
2.5 E 763 N L 15 450 - -
1.4 226 .7 L 65 2400 - -
Jenny Reed adits - adit #2
10.0 {305} 0.5 N 15 490 - -
1.6 {354} 1 L 16 1900 - -
ther samnles Spencer's first zone of mineralization
U.z ( b N N ?0 . - -
5.7 (174} n7 i 15 70 - -
0.3 { 9). | 8.95 i 4 - -
5 (152} 0.5 0,10 20 140 - -
5.n (152) it N 10 50 - -

1/ Semiauantitative snectroqrachic analvsis qave 250 pnr Cu.

Desgription

Muscovite schist, hanqing wall of quartz vein.
Quartz vein.

Muscovite schist. Tootwall of quartz vein,
Muscovite schist. -
Guartz vein.

Quartz vein,
do.

do.

do.

Quartz stringer zone in muscovite schist,
Quartz eye. .

Muscovite schist.

Quartz stringer zone in muscovite schist.
do.

Muscevite schist with quartz stringers and
tenses taken across back of adit.

Ouartz vein.

fQuartz stringer zone in muscovite schist.

Muscovite schist with finely disseminated sulfides.
do.

Nuartz vein,

Nuartz stringer zanc in schist.
Nuartz vein containing sulfides.
fluartz strinmer zone in schist,
(Quartz stringer in schist.



EXPLANATION

Greenschist and greenstone or
phyllite and siate (Cretaceous?)

Spencer's [st and 2nd zones of
mineralization, approximately
located
Strike and dip of follation

» Adit -
4 45057 Sample location, assay data
given in fables 14 and T

0 000 FegT
S e
300 METERS

YELLO
Figure

Base from U.S.Geological Survey 1:63,360 Sumdum c-4 196l
Figure 3.~ Spencer's first and second zones of

mineralization, prospect and sample locations



Figure 31.--Spencer's fixst and second zones of mineralization, prospect

and sample locations.
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EXPLANATION =
| Muscovite schist with ELEVATION\Z
quartz stringer zones OF PORTAL\
with disseminated APR 550
sulfides ADIT NO. 1
&0 Strike and dip of
follation >t_5132
7
'(‘0 Quartz vein, showing dip 0
A Channel or chip sample
'3 location, length to scale, 45130 ‘-};‘
assay data given in 4 \ 45129 =
table 16
ELEVATION
0 40 OF PORTAL
oo 4§ FEET APP. 520 FT.
o . & | |p» METERS
ADIT NO. 2

NOYE: Creak ngme is azx shown an Minera! Survey
plat no. LOBS, 1918 and is unofficial-

Mop_ped by J.C, SHIl, F Smith ond M. A. Parke, July 1974
Figure 32.-- Jenny Reed adit, sample locations




Figure 32.--Jenny Reed adits, sample locatioms.

148b



ELEVATION OF PORTAng

APR 600 FEET

‘/ﬁe\‘

\
oo

_ A A'- Southwest wall
QUARTZ VEIN

T e = = =

FAULT GOUGE AND QUARTZ CRYSTA

drift

BB'- North wall T

EXPLANATION

D Muscovite schist with —i Channel or chlp sam-
quartz stringer zones 45078  ple, length to scale
82 Strike and dip of A Channel or chip sampte
N foliation , 45079

8e Assay data given In table 16
‘{. Quartz vein, showing

dip 0 10 FeeT
: Adit 0“'—'—'—'—“'; METERS

NOTE: Creek name is os shown on Mineral Survey plat No. $77, 1903 and is unoffical

Mopped by J.C. Stili ond F. Smith, July 1974

Figure 33.-- Red Wing Mine workings,
sample Iocoﬁqns




Figure 33.—Red Wing mine workings, sample locations.
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Spencer's second zone of mineralization

A group of claims known as the Marty group is located on the
mineralized zone about 1-1/4 miles east of the head of Windham Bay.
In the early 1920's, this group of claims was formed by comnsolidating
35-1/4 claims previously known as the Alaska Peerless, Califormia-
Alaska, and the Yellow Jacket Mining Company (Willis, 1926, p. 3;
Witliams, 1938, p. 1-4; Spencer, 1906, p. 40-41). In about 1930, this
group of claims was taken over by the Alaska Windham Gold Mining
Company. Three of the claims are patented: the Silent Partner #l and
#2 (Fries adit) and the Falls Quartz (Falls Quartz adit). This claim
group is located along Spencer's second zone of milneralization
primarily but extends to the third zone. The portion of the claims
located along Spencer's second zone of mineralization up to an
elevation of 2,700 feet on the south side of Spruce Creek have become
known as the Marty group. |

These claims occur in muscovite schist that strikes about
N. 30° W. with gold values mostly in quartz veins. The.highest gold
values are consistently in the larger quartz velns that crosscut the

structure of the country rock.
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This area has ten adits totaling 2,000 feet in length. Table 14
gives a brief history of each adit. In about 1900, a 3,000-foot cable
tram was erected between the Yellow Jacket prospect and a stamp mill
on the south side of Spruce Creek (Spencer, 1906, p. 41), and in 1927
another cable tram 4,400 feet long was erected between the Jengen adit
and a2 lane miil completed in 1926 on the north side of Spruce Creek
(Willis, p. 4). 1In the early 1930°'s, a corduroy road was constructed
from Windham Bay to the Marty mill. By 1974, both cable trams were
down, the mill was in ruin, and the mine buildings had collapsed. All
ten adits were still open and were generally safe to work in with the
exceptién of the éreaa with loose rock gupported by old laggiﬁg,or
timbers. It is doubtful that any assessment work has been done on
these claims for some time although the ground was restaked briefly
in 1973, investigated, and dropped in the same year.

The Fries and Marty adits were sampled in increments for 280 feet
and 320 feet; respectively, across sgtructure with no significant assay
returns. The remaining smaller adits were also sampled with no
significant results, Maps of each of these adits with sample locations

are given in figures 34 through 42. Table 17 gives the assay returns.

Figures 34-42 near here.

TABLE 17 NEAR HERE.

In Spencer's second zone of mineralization, the only gignificant gold

values were found in the Jensen mine,
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QUARTZ PODS MORE
THAN 259% OF ROCKS

oy Y33
39}1
INCLUDES A 0.8 FOOT
PYRITE AND
THICK QUARTZ VEIN AP LITE

= ——

C.249 35 (estimated) raise
5> '

‘/?ifGH PERCENTAGE OF - QUARTZ

EXPLANATION

Quartzose chiorlte schist or muscovite schist
with quartz bonding parallel to fellation

g0 Strike and dip of follation
= Adit

=21 Foot of ralse
ke Inclined workings, chevrons point downwards
+— Channel sample location, langth to scale

15
a3 Channel sumple location,

Assay dato given in tabte 1To

FEET
\ METERS
. ELEVATION OF PORTAL APP. 900 FT. 0 2

Mabped by A, Kimball and M, A. Parke, July 1974 .
Figure M. -~  Fries workings, sample locations




————

Figure 34.--Fries workings, sample locarions.
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EXPLANATION

Schist with quartz
stringer zones

2 — P

‘ﬁ“ Quartz vein, showlng dt timbers
e e s10l

Channel sample location,

—
45097
fength to scale

a Chonnel sample locatlon
4099

Assay dato given In table 17

Oi1L 2 3456 FEET

(o} ! 2 METERS

ELEVATION OF PORTAL
APP 950 FEET

Mopped by J. €. Still aond F Smith,

July 1974

Figure 35.-- Falls Quartz adit, sample locations



Figure 35.-~Falls Quartz adit, sample locatiomns.
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ELEV. oF Pelethin

APY. O, T
A6
7\N \
\\
\)
\
\\
702y W\
53, \"
g raise to
surfoce

-— O .

EXPLANATION

Schist with quartz string-
ers parallel to follation

Strlke and dip of folla-

X tion

*<* Quartz vein, showing dip

“e . Quartz stringer

=< Adit

Ba  Foot of raise

&g Inclined workings, chey--
rons point downwards

—¢ Channel sample location,

26 length to scale

Spaced chip sample loca-
tion, length to scale

Channel sample Jocation,
assay data given In
table T

o) B8O FEET

: 1
0 5 METERS
/‘:
. /-29’/4
> 34236
28 ¥ 33
29 30/'31
‘,\'s 54-70 A
2 > . 4
v R A
T _
\: -
\r-37"\

Mapped by October 1966

Figure 36.—- Morty Mine,

T. L. Pittmon,

sample locations




Figure 36.--Marty workings, sample locations.
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tiooded 1o
a depth of

A 4S147

ELEVATION OF PORTAL
APP 1180 FEET

UNNAMED ADIT

— — —— — — o m—— . By o v e e e e m— e e e e

83\ 45143

depth = 2 feet
83

ELEVATION APP 1375 FEET
UNNAMED PROSPECT PIT

EXPLANATION

:] Schist with quartz stringer
l zones

g3  Strike and dip of foliation
®E3  Quartz vein, showing dip

— Channel sample location,
45143 langth to scale
0 10 peet
45,‘47 Channel sampie location i 4
. METERS
Assay data given in table 17 0

- — P

Mapped by J. C. Stil and F. Smith, July 1975

Fiqure 37 -- Unnamed orkipgs near Maort
g sample Y3cations Yy



Figure 37,--Unnamed workings near Marty, sample locations,

1514



VARIABLE OIP

4KI6 2
KNOTS OF GALENA

ELEVATION OF PORTAL
APP 1450 FEET

poo! at base

of folls

EXPLANATION
Schist with quartz pods,

stringers and seams,
someé paralls! to
foliation
Strike and dip of
72
N follation
72
'<\ Quartz veln, showing dip
t+— Channel sample location,
4X109 |ength to scale

a-. Channel or grab sample
4KI6  lgcation

Assay data given in table 17

o 10 FEETY
0 3 METERS

4KI10

4K108

4KI09
N
72
4KIISN /
4K
7> WAKII3
4KlII4 75
IRON-STAINED QUARTZ
WITH CUBES Of
PYRITE
3KI12

Mapped by A.Kimball and F Smith,
July 1974

Figure 3®.-- Yates

adit,

sample locations




Figure 38.--Yates adit, sample locatious.
[ ]
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ELEVATION OF PORTAL
APP. 2160 FT,

LAGGED

EXPLANATION

Muscovite schist with
quartz stringers paral-
lel to foliation

Quartz vein, showing dip

4]

Channel sample location,
length to scale

>
x
(e}
o
13,

Channel sample location

F 3
1Y
7]

Assay data given in table '7

0 FEET

T ; METERS

O-]-O

Mapped by A. Kimball and M. A, Purke, July 1974
Figure 29.-- Jackson adit, sample

locations




Figure 39.--Jackson adit, sample locations.
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B Schist with quartz seoms

ELEVATION
OF PORTAL
APP. 2330 FT.

EXPLANATION

parallel to foliation
Strike and dip of. follation

Quartz veln, showing

direction of dip MODERATE TO
STEEP DIP
Channel sample location, /l 4K149
length to scale
4K148
Channel sample location
y dota given in table 7
o 20 Feet 4KI50
T T METERS ‘

(o) 8

Mappes by A, KimbaHl ond F, Smith, July 1974
Figure 40.-- Keith adit,  sample locations




Figure 40.-~Keith adit, sample locatilons.
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4
KOS6 ELEVATION
OF PORTAL
70\ APP 2135 FT.

IRON-STAINED SECTION

5%4K0359
4K058 {RON-STAINED
POD

ELEVATION OF PORTAL
APP 2135 FEET

Section AA'
{view to south)
+ 0 5 10 FEET
N OPEN CUT 0 1| 2 3 METERS
surface
S QUARTZ
o “VEIN
ﬁo .0 4K0O57 A
ADIT NO. |
ADIT NO. 2
4K060

750" to the
EXPLANATION Jackson odit
Schist with quartz
seams and veins
parallel to follation
\° Strike and dip of follaton k
‘Qo Quartz veln, showlng dip sireom bank
—1 Channe! sample location
4%05% Jength to scale !
Assay data given in table 17
o | 20 FEEY
— 7 .
0 [ METERS
Mapped by A. Kimbdall ond M. A. Parke, July 1974
Figure 41.-- Yellow Jacket workings, sample

locations



Figure 41,--Yellow Jacket workings, sample locations.
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Eleu A toss v GoliAl
. 2880 .

>\ Main Vein .

75 N n /},’:,

EXPLANATION

| Muscovite schist

~J3 Strike and dip of foliation
Quartz vein, showing dip

5 Foot of raise
*~1 Incllned workings, chevrons
& ‘ FS point down
~ N Open stope
S Chonne! sample location
N — p tion,
CHUT oRe €&  length to scale

A

5 Channel somple location

Assay data glven in tabledy

- CAVED TRENCH

surfaces OPEN STOPE
hanging woll

QUARTZ VEIN

SUBLEVEL ORIFT N\
probably continuous LR
with upper workings &b
to the southeast

lagging

timbers

-2

IMA!N
DRIFT

Section AA'
veiw 10 southeast

° FEET
5 METERS

10
{ 2 3

Mapped by A, Kimball
Figure 42. -- Jensen

oand M, Parke, July 1974

adit, somple locations




Figure 42.--Jensen mine, sample locations.
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12/

£ L Y

5
&
7
8

9
10
1
12
13
34
15
16
17

18
1%
20
21

1

2/ Refer to figure

Sample/

{4X007}

(4K00%)
Axosgg
4x009

4¥01)
4012
(4K013)

idKOlO)

(4x014)
faxols)
£K016)

5K018
{axo19
{4x020
(£k025
{4x022;

{3x023)
(4x037)
{4k038}

(4x024)

4K017£ .

Type

Channe!

do,
do.
do.

do.
do.
da. |

.do.

do.
co.
do,
do.

do.
Selected grab

Channel

Table 17.--Assay data, Spencer’s second zone of mineralization.

Semiquantitative

Spectrographic Atomic
Analysis hbsorption
Length pon ppm
Ft. (m} Ag Ru Cu PD In
Fries workings

10.0 { 3.0} L N 20 1 50
10.0 E 3.0 i L N 45 10 45
.6 .18 N N L 5 30
10.0 { 3.0 N . N 70 15 40
10.0 E 3.0) N N £0 15 45
10.0 3.0} L N &5 15 50
9.0 s 2.7} N N - 40 10 120
1.0 3.4 ) .} N 35 10 70
0.0 { 2.0 } 0.5 N a5 10 60
10.0 { 3.0 .5 N 30 10 6
10.0 3.0 ) N N 25 -5 35
10.0 { 3.0} N N 10 5 30
10.0 3.0 g .5 N z0 15 15
10.0 { 3.0 L N 40 5 15
10.0 { 3.0 ; .5 ] & . 5 75
10.0 § 3.0 N H 25 10 30
5.0 1.9 ) L N 40 15 55
12.0 { 3.7) .7 N 280 15 140
3 [ .09) N N 15 10 50

- - .7 N 130 30 260
10.0 {3.0) 7 L 720 15 130

Fire Assay

Samoles 4K144, 4K319-320 were taken in the area and did not contain anv sienificant metal values,

Qescription

Brown coated quartzose chlorite schist
with considerable iron staining and
quartz bandirng parallel to follation.

do.

Quartz vein,

Brown coated quartiose chlorite schist
with considerable iron staining and

dquartz banding parallel te foliation.
0.

do.

do. :

Light brown muscovite schist with some
quartz veins parallel to foliztion.

do,

do.

do.

do.

do.

do.

do.

do.

Light brown schist with less quartz than
to the nertheast.

da.

Quartz vein.

Righ-grade selection of rock sampled by
4K023.

Light brown schist with Tess quartz than
to the northeast.
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Sample

4KISB;
4x157
4X156
4¥155
{4Ki53
E4K152}
4X154)

Table 17.-~Assay data, Spencer's second zoneg of mineralization, continued

Semiquantitative
Spectrographic Atomic
Rnalysis Absorption

Length ppm ppm
Type Ft, (m) Ag Au Cu Fb In
Channel .6 % .2 ; .5 .50 z20 130 110
do. .5 .2 - N N 5 5 5
do. .6 { .2 ; N N L L 15
do. .6 i 2 N N L 5 25
do. .2 .08) i _N 10 5 35
do. .25 5 .08} N N L % 10
do. 6.0 1.8 ) N N 25 5 ¢

Fire Assay

T

1.7
2.40

Description

Galena knot noted.
Quartz vein.
do.

do:
Muscovite schist with small amount
of quartz.



The Jensen mine is located at an elevation of 2,550 feet on the
north side of Spruce Mountain on the Fairview claim, The main drifc is
driven on a series of gold~bearing quartz velns, each about 0.5 foot to
1.5 feet thick, The series can be traced on the surface for at least a
hundred feet, R. V., Rowe held the Fairview claim in 1922 and drove an
80-foor crosscut into a high~grade quartz stringer (Buddington, 1923, p,
126). By 1925, according to an unpublished Jacob Marty Mines report
(Willis, 1976, p. 10), a 50~foot crosscut had been driven Into the main
veln and 40 feet of drift driven along the strike. In 1927, the main
drift was driven to its present length of 275 feet., An aerial tramway
was installed from the mine to the Marty mill, and 118 toms of hand-
sorted ore was run through the mill with a recovery of $1,100 in gold
(Willis, 1926, 1927 Supplement). Based on confidential informat;on, a
small additional production came from this property, The mine appears to
bave been abandoned for over 40 years,

The map was examined, mapped and sampled in 1974, The portal area
was sloughed in and it was evident the workings had not been entered for
years, The main drift was driven on a series of quartz veins 0.5 foot to
1.5 feet thick bearing pyrite, pyrrhotite, galena, sphalerite and
occasionally free gold. The dip of these veins is oppos;te to that of
the schist in the area, PFigure 42 is a mine and sample location map and
table 17 glves the assay returns. Based on eight samples, 68 feet along
the main vein had an average assay of 0,05 ounces gold per ton over a
4-foot stoping width. The vein system was sampled over a length of 275

feet,
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The main vein was sampled at two locaiions on the surface, One
sample assayed 16,98 ounces gold per ton over a width of 0,65 feet or
2.77 ounces gold per ton converted to a 4-foot étOpinglwidth. Another
sample 97 feet to the southeast along the veln contained no gold, This
ore assay appears to be a remnant ofla mined~out highegrade pocket,
Isolated high-grade pockets of ore seem to be characteristic of this
deposit,

Based on the assayed sample results of the underground workings the
mine does not have economic potential at the present price of gold,

The esrly reports (Willis, 19263} Palmer, 1937) of large reserves of
moderate grade ore extending from the Fries adit on the south side of
Spruce Creek to the summit of Spruce Mountain were not substantiated by
this investigation, The results of this investigation were similar to
the 1938 tnvestigation of the Marty Mines Group by Joe A, Williams, of
the Alaska-Juneau Gold Mining Company. His unpublished report states:

"These oré,deposirs [Marty Group] bear no resemblance to

the Alaska-Juneau either structurally, mineralogically, or

economically and could not even be band sorted on account of

the smallness of the veilns and the friability of the country

rock,"

Spotty, high-grade pockets of ore are characteristic of these
depaosits and probably most of those exposed on the surface have been
mined out. Underground bigh-grade ore pdokets will be difficult teo

locate,
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Spencer's third zone of mineralization in the Windham Bay area
Spencer‘'s third zonme of mineralization extends from Spruce Creek at
an elevation of 2,500 feet to the south side of Spruce Mountain. The
Apache-Navajo prospect, ironrstalned zones between the Apache-Navajo
prospect and the summit of Spruce Mountain, Gold Shaft prospect, altered
zone south of Spruce Mountain and claims at the head of Sylvia Creek are

base and
located within this mineralized area (fig. 43)., The stailned zones have/

Figure 43 near here.

precious metals values that suggest further Investigation may be warranted,
The Spruce Mountain area contains sericitic alteration similar to
that found in the southeastern Sumdum Glacier mineral belt and 1s

located near a magnetic anomaly not far to the south.

Apache-Navajo prospects
The Apache and Navajo claims were patented in 1909 by Windham Chief
Gold Mining Company. They are located at the head of Spruce Creek. As
of 1903, two adits 60 feet and 80 feet long, and a two-stamp wmill were
reported on the Apache-Navajo claims (Spencer, 1906, p. 41), Work on
these claims ceased in 1903 because of the low grade of ore. Appareantly

little work has been done in this area since.
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EXPLANATION
Greenschist and greenstone
or phyllite and slate

(Cretaceous?)
Spencer’s third zone
of mineralization

Strike and dip of foliation

A 3PII5 Sampte focation; assay
data given in table 18

———\

0 1000 peer
T METERS

Base from U.S. Geological Survey
1:63,360 Sumdum C-4 1961

451578

Figure 43-Spencer's third zone of mineralization,

prospect and sample locations



Figure 43.--Spencer's third zone of mineralization, prospect and

sample locations.
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The two adits were driven on gquartz veins. Figures 44 and 45 show

Pigures 44 and 45 near here,

the adits, and table 18 gives the sample assay results, There were no

TABLE 18 near here.

significant metal values present and only a trace of gold and silver

were found in both of the adits.

Iron-stained zones between the Apache-Navajo prospect
and the summit of Spruce Mountain

There are several stalned zones located in the area between the
Apache-Navajo prospect and the summit of Spruce Mountain. These zones
follow the foliation of schists in the area and are marked by limounite
staining. Eighteen spéced chip samples were taken across the zomes.
Figure 43 shows the sample locations and table 18 gives the analytical
results. Four of the 18 samples gave the following results: sample 3P116,
a 100-foot chip, contained 5 ppm silver, 1300 ppm lead and 7600 ppn zing;
3P123, a l17-foot-long chip, contained 3 ppm silver, 0.05 ppm gold and 1900
ppr zinc; 3P125, a 105-foot long chip, assayed at 3 ppm silver, 0.05 ppm
gold, 390 ppm copper, 60 ppm lead and 2100 ppm zinc; and 3P107, a 50-foot-
long chip, contained 2 ppm silver, 170 ppm lead and 1000 ppm zinc. All
the remaining samples were anomalous in silver, gold, lead or zine, but
in much legser amounts than the above. The mineralized zones appear to
extend at least 300 to 600 feet across the surface, much of which is
inaccessible due to ruggedness of terrain and snow cover. The area may
warrant exploration.
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Sample

3P129
ar

3rizs
ari2s
rzz
3P132

IP133
3P134

P104
3P105
3P106
30107

3P115
PG

P17
3P118
3P119
Jrizo

3P127

Type

Channel
do.

do,

do,
do.

do.
do.,
do.

Comnosite of cuts
do.
do,

Spaced chin,
1,0~ft. interval
do,

Spaced chip,
2.0-ft, interval
de,

do.

Spaced chin,
1.9-ft, interval
Spaced chip,
2.0-f%, interval
Composite chip

Table 18.--Assay data, Spencer's

third zone of mineralization

Semiquantitative
Spectronranhic Atomic
Analvsis Absorntion Fire Assav
Lenath nnm nom ppMm
. m, Aq hs Au Cu Pt n Au Ta
Apache-Navain prospect - south adit
5.0 [1.5; 0.5 K00 L 30 11 45 H 0,3
7.0 {2.1 8 &na L &0 15 85 2.4
Apache-Navajo prospect - onen cut
4.8 (1.5} 0.5 500 L 65 15 85 - -
Apache-llavajo prospect - rorth adit
6.5 (2.0} L hi| - Kid} in 110 - -
6.5 (2.0} L 2060 {i n . H 97 H .3
1.7 { .5) - M 500 N i} 11 45 N .3
5.2 (1.6) n.7 ng N 61 15 160 - -
5.1 : {1.6) 5 | L 4n 10 160 N L
Iron-stained zones hetween the Apache-Navajo
prosnect and the summit of Spruce Mountain
N 1te  (N0.03te 0,5 Y {] L 5 2N - -
.B L2)
Ito {n,n3to L - 200 N 5 L 1G - -
3.3 1.0)
Jdto { L93to L It H 4 5 30 - -
1.0 -4)
51 {15.2) 2 200 Y4 150 170 1nnn - -
G4 519.5} 2 H L 110 55 320
100 3n.5) 5 Y L 210 1300 7600
19 {312,5) 1 H N g5 35 260
87 {26.5) .5 H L 85 2720
18 (5.5) .5 N N 91 w1
94 (28.7) .7 N 0.05 70 3n 280 - -
2 {6.1} .5 i N 25 25 160 - -

Descrintion

Schist with nuartz strincers and vefn.
Huscovite schist with nuartz,

Schist with auartz with minor ovrite,

Quartz vein.

Schist with auartz stringers, hanaing
wall of vein,

Quartz vain, -

Black phvllite with nuartz,

do, ’

fluartz velns,

do,

do.

Iron-stained schist,

do,
do,

do,
dO\n
do.
dn,

Schist with a nuartz vein with
small ameunt of pvrite,



Table 18.--Assay data, Spencer's third zone of mineralization, continued.

Semiquantitative
Spectrographic Atomic
Analvsis Mbsorntion Fire Assav
Samnle Tyne Lenoth ’ prm ppm npm Nescrintion
Ft, {m.} Ag s Au Cu It in R Ag

fron-stained zones between the Apache-Havaje
prospect and the summit of Spruce Mouyntain-continued

w12 Smaced chin, 69 {2y, 1.5 i L 85 (] 441 - - Iren-stained schist with Auartz strinoers,
2.0-ft, interval _
32123 Snaced chin, 17 (5.2} 3 on nos 2N 250 1960 - - da,
1,0-ft. interval !
3r124 Spaced chin, 1111 {31.5) 1.5 N N G5 a5 24n - - Iron-stained schist,
2.0-ft, interval
3P125 do. 155 (32.9) 3 H - .08 390 &1 21mM - - do,
. Gold shaft prospect
T3P108 Channel 1.5 .5) ? 10099 n.15 35 351 139 N 1.0 Schist with auartz,
3PNg do. 2.0 6] A5 u .5 25 N 1 - - do. '
3P110 do, ‘ 1.5 1.2; 2 N 8.0 35 3mn 160 - - da, :
kUSR ‘Spaced chin, 35 {7 D H D520 3N &0 - - Schist with auartz nods and stringers,
1.0-ft, interval .
P12 Channel 1.1 E .3 1 ] L 35 200 360 - - uartz vein,
r113 Soaced chin, 32 9.8 .5 H N 30 45 % - - Iron-stained schist.
1.0-ft, interval
P14 . Channel 1.5 { .5) 5200 N 15 50 5 - - Quartz vein,
45174 do. 8.0 {2.4) 1 1| N5 N a0 35 ] N do.
45175 Selected grab - - 0 N .25 0o B 200 - - High arade selection of calen2 ir
8.0-ft, thick auartz vein.
45178 Channel 7.0 (2.1 1.5 N L 5 21n 85 - - Quartz vein,
45179 do. 5 { .2} 1.5 300 .05 65 31 190 - - Hall roek surrounding above wvein,
Alterad zone south of Spruce Mountain
45158 Snaced chin, 50 (15.2) i | 10 &0 1160 149 M 3.1 Iran-stained schist,
}.9=ft. interval .
48159 thip 2 i .6) .5 N N 15 216G 65 % 3.4 Discontinuous quartz veln or nlug.
45169 Svaced chin, 25 7.6) 10 N 16 450 180 65 - - ITronestained schist,
1.0-ft, interval .
45187 Chip 2 { .6 .5 N N 20 60 45 - - Quartz vein,
45162 Spaced chin, 44 {(13.4 2 N 05 75 8n 190 - - Iron-stained schist.

1.0-ft, interval
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Figure 44.—Apache-Navajo prospect, north adit, sample locations.
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Figure 45.--Apache-Navajo prospect, south adit, sample locations.
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Gold Shafr prospect
Thane (1915, p. 3) reported a 20-foot shaft and a 150-foot-long
trench near the sgmmit of Spruce Mountain on the Free Gold group of
claims. Apparently there has been very little additional work eom these
claimg after 1915. This area was relocated in the 1930’s and early
1940's as the Gold Shaft claims.
Our investigation revealed a flooded 14-foot shaft, four small

open-pits, and a 156~foot-long trench. Figure 46 shows the working and

Figure 46 near here.

gample locations near the summit of Spruce Mountain. Of seven measured
samples taken, one contained significant anomalous results; sample
3P110, a 3.8-~foot channel of a quartz vein, assayed 2 ppm silver, 8 ppm
gold, and 390 ppm lead. All of the samples were slightly anomalous in
silver at 0.5 ppm to 2 ppm.

About 1,000 feet south of the gsummit of Spruce Mountain and within
the Gold Shaft claims, an 8-foot-thick quartz vein appears'from under
talus at an elevation of 3,900 feet and extends to an elevation of
4,050 feet, where it grades into small stringers aud disappears uﬁder
talus (fig. 45). This vein strikes N. 24° W. with an 80°_dip to the
southwest and follows the gtructure of the schist in the area. Only
trace amounts of gold and silver were detected in the measured samples
taken of this vein; however, a selected grab sample of a& 0.l1-foot galena

pod in the veln aasayed 30 ppm silver, 0.25 ppm gold and 8,000 ppm lead.
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Altered zone south of Spruce Mountailn

A prominent altered zone occurs about 1,500 feet south of the
summit of Spruce Mountain in a cilrque. Figure 43 gives the location of
the altered zone. The Big Diamond and Oregon Girl claims were staked in
this vicinity in 1900. This altered zone follows the foliation of the
gray schist and is identified by white and yellow schists which contain
disseminated sulfides and occasional pods of quartz. Pyrite is the
predominant sulfide but pyrrhotite, sphalerite, chalcopyrite and
galena were found in small amounts.

This altered 2one extends from an elevation of about 3,100 feet to
an elevation of 3,900 feet and disappears under scree at both ends.
This zone 1s 120 feet thick at its lower end and 50 feet thick at its
upper end. Filve spaced chip sampléa taken across the zone varied in length

between 25 feet and 53 feet. Figure 47 is a sample location map, and

Flgure 47 near here.

table 18 gives the assay returns. All five samples were anomalous in
silver at 0.5 to 10 ppm, in gold at 0.05 to 0.10 ppm, and in lead at

70 ppm to 1100 ppm. Two additional 2-foot—lomng chip‘samples across
discontinuous quartz velns contained 0.5 ppm silver and 60 and 210 ppm
lead; in general, the quartz pods contained lesser amounts of metal than
the altered schist. A portion of a 0.25-inch thick vein which contains
quartz, galena, chalcopyrite and sphalerite assayed 150 ppm silver,

0.5 ppm gold, 2100 ppm copper, 21,000 ppm lead, and 4800 ppm zinc;

however, converted to a 4-foot width the values would only be half of
one percent of those given.
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Flgure 46.--Workings near the summit of Spruce Mountain, sample

locations.
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Figure 47.--South side of Spruce Mountain, sample locations.
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Claims at the head of Sylvia Creek

The Bear Lode, Margaruita, Alice and Eclipse claims were staked in
1899 near the head of Sylvia Creek about 1 mile east of the above
mentioned altered zome. Although there 1s not enough information to
accurately locate these claims (location on pl. 3), an investigation
was made of this area. Mineralization consists primarily of
disseminated iron sulfides associated with stringer zomes of quartz in
gneiss. A 10-foot chip sample taken across a stained 2one, 45149, and
a 0.3-foot channel across a quartz vein resulted in no anomalous values
(table 18). Plate 3 shows the sample locations. However, a selected
grab sample from the portion of the stained zone with the most
concentrated sulfides gave 0.10 ppm gold.

Chuck River lode

The X-ray claims were located in 1905 just northeast of the mouth
of the Chuck River on a peninsgla known as Mineral Point. A 23-foot-
long adit about 4,500 feet south of the mouth of the Chuck River near
the base of the peninsula may be related to these claims. A 23-foot-
long chip sample (4K117) taken along the length of the adit contailned
0.05 ppm silver and 70 ppm lead. A 30-foot-long channel sample (4K123)
taken across an altered schigt in the area containing disseminated
gulfides contained 0.05 ppm gold. A selected gt;b sample of iron-—
stained quartz fragments contained 1 ppm silver. Figure 48 shows the

sample locations and table 19 gives the analytical data.

Figure 48 near here.

TABLE 19 NFAR HERE.
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Pigure 48,--Chuck River lode and north shore of Windham Bay, sample

locations.
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North shore Windham Bay

Samples were taken of slightly altered and pyrite-bearing schists
along the north shore of Windham Bay (fig. 48). One sample contained
280 ppm copper and 55 ppm lead (table 19).

A prominent iron-stained cliff consisting of altered diorite is
located at an elevation of 500 feet above the north side of Windham
Bay about 5,000 feet east of the mouth of Ta&lot Creek. The Walhalla
claim was staked over this red-stained cliff in 1930. A 28-foot~long
spaced chip sample was taken along its bagse. The sample (4S155)
location 1s shown In figure 48, The only metals of significance in the
sample vere 30 ppm molybdenum and 0.7 ppm Bilver.

Windbham Bay ultramafic body

An aeromagnetic survey revealed a magnetic high with a maximum
intensity of 432 gammas above a 57,289 gamma datum centered just north
of the north shore of Windham Bay and south of Taylor Lake. The area
i8 covered with heavy timber and brush with few rock exposures except
for the intertidal zone or streambeds. Investigation revealed
magnetite-rich hornblende pyroxenite west of Taylor Lake, on the north
and south shores of Windham Bay, and in a 1,000-foot pass between the
lake and bay. These rocks are clearly the source of the magnetic high;
however, exposures are too poor to establish clearly the outline of

the body.
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Channel and chip samples were taken of the ultramafic exposures.

Figure 49 is a map showing sample locations and the results of the

Figure 49 near here.

aeromagnetic survey. The lines of equal ﬁagnetic intensity shown have
not been corrected for topographic effect. In addition to the standard
analysis, selected samples were crushed to 100 mesh and the magnetic
portion was separated in a Davis tube. Thus each sample was divided
into two parts: a heads (original sample) concentrate (the magnetic
portion), and e tails portion. Some of these samples were analyzed for
gilicon, iron oxide, sulfur, phosphofous, and vanadium., Iron and
titanium were determined by X-ray fluorescence or chemically and the
gilicon by activation analysis. The results of the analysis are shown

in table 20.

TABLE 20 NEAR HERE.
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Figure 49.--Windham Bay ultramafic area, sample locations and

aeromagnetic anomaly.
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Sample

45168
45168

45168
45169
45169

45169
55080

55081
535082
55083
55084
5S085
55088
55089
55090
55091
55092
55093
Keads

Mag,
Tatls
4X099

4100
4X10Y

4103

4K104
4105

4X106

4K107

45204
45204

45204
55086

55087

45269
45269

45269
45272

Table 20.--Assay data, Windham Bay ultramafic area.

Semiquant{tative
X-Ray Activation Davis Tube . Atomic Spectrogranhic
Flouresence Analvsis  Seperation Absorption Analvsis
percent percent percent ppat nnm parcent Description
te N 510, <190 mesh Cu R~ Cr Fe
North shore of bBindham Bay - continued
16,8 1,23 42.7 - 220 50 100 15
72.0 .38 1.9 3.4 - - - -
1.2 1.33 45.3 - - - - -
17.8  1.37 41.3 - 3n0. 5 W00 18
2.4 .46 2.0 8.2 - - - -
2.3 1,25 43.7 - - - - -

- - - 160 70 300 15 Pvroxenite containing
magnetite altered to

- - - 7.9 300 50 150 15 amphibolite in places

- - - 8.2 . 200 70 0 15 with occasional pods

- - - - 85 5 W0 15 pematitic biot)te

- - - - 60 20 50 15 amphibolite.

- - - - 7 20 50 15

- - - n.3 320 70 150 20

- - - 7.4 190 70 150 15

- - - - 80 50 100 15

- - - - 80 3D 0.0

- - - - 150 70 150 15

- - - - 85 56 100 15

- 2.0 - - - - - -

- 3,3 - 5.9 - ~ - -

- 1.9 - - - -

- - 80 50 300 7 Boulder fan of dark
coarse-grained horn-
blendfite,

65 70 200 7 do,

45 30 500 7 Very coarse-grained
hornblende with biotite
crystals,

- - - - 660 100 150 15 Pyritic portions of
hornblende~biotite

: rocks.
- 250 70 300 7 Hornblende-biotite rocks.
- 15 20 300 7 Fine-grained micaceous
. - and highly-silicfied
phase of biotite rocks.

- - - - 270 50 150 15 High-grade setection of
sulfides fn hornblende-
biotite rocks.

- - - - 170 » 70 20 Random rubble selection

*  along 100 ft., of beach,
South shore of Windham Bay - continuved
7.82 0.34 48,3" - L 70 1500 Pyroxenite containina
45.5 A6 21.6 9.4 - - - - magnetite altered to
amphiboltte in places

3.77 .38 50.9 - - - - - with occasional pods of

- - - 4.9 5 00 2000 10 pematitic blotite
amphiholite,

- - - 1.9 L 100 2000 7

West of Taylor Lake - continued
5.5 1.22 40.7 - - - - - - Hornblende pyroxenite
’ with magnetite.
75.1 .62 2.8 8.2 - - - - do.
2 .21 44.7 - -~ - - do
10- 1- - 30 20 2N 7 do.



Samle

45168 - heads
45168 - magnetic

concentrate
45168 - tails
45169 - heads
45369 - maanetic
concentrate
45169 - tails
55080

55081
55082
55n83
55084
55085
55088
55082
55999
53991
55092
55093
Heads

Hagnetic
concentrate

Talls

4K099

4K100
4X10)

4K103

4X104
4K105

4X106

4K107

45204 - heads
45204 - maanetic

concentrate
45204 - tatls
55086

55087

45269 - heads

45265 - maanetic

concentrate
45265 - tails
45272

Tvpe

Channel
do.

do.
do,
do.

do,

Spaced chip,
1-ft. interval
do.

do.

do.

do.

do.

do.

do.

do,

do.

do.

do

Composite of 55080-

085 & 088-N93
do.

do,
Spaced chip,
1-ft. interval

do,
Chip

Segected grab

chip
do,

Selected grad

Pandom grab

Chin
do,

do.

Snaced chip,
)-ft, interval
do.

Spaced chip,
1-ft. interval
do.

do.
Spaced chip,
0.5-ft. interval

Table 20.--Assay data, Windham Bay ultramafic area, continued.

Chemical
Analvsis
Lenath percent
. m, fe Fett S T vV
North shore of Windham Bay
10.9 (3.9) - 9.4 - - -
10.0 (3.0) - 41,4 8,55 0.002 n.48
19,0 1.0)- - 7.6 - - -
0.0 3.0) - 9.0 - - -
15,0 3.9) - 43.3 7.65 Nn3 Ny
10,0 (3.0) - 7.5 - - -
25 (7.6) - - - -
25 (7.6) - - - ~ -
25 (7.6) - - - - -
/32 (9.8) - - - - -
32 (9.8) - - - - -
3 ; 59.4) - - - - -
25 7.6) - - - - -
25° (7.6) - - - ) - -
25 (7.6} - - - - -
25 (7.6) - - - - -
25 {7.6) - - - - -
25 (7.6) - - - - -
320 (97.5) 13.2 - - - -
320 (97.5) 53.3 - - - -
20 (97.5) 106 o~ - -
86 (26,2) - - -
43 (13.1) -
‘26 {7.9) -
19 25.8) - - -
8 2.4) - - -
South shore of windhém Bay
10.0 {3.0) - 3.6 - - -
10,0 (3.0) - 14,5 0.02 9,004 0.n6
0.0 (3.0) - 29 - -
17 (5.2) - - -
17 (5.2) - - - - -
West of Taylor Lake
13 (3.9) 15,5 8.1 - - -
- -. 75.1 25,0 Y.46 081 0,049
- - 10,1 6.3 - -
12 (3.7) - - - -






In general, the results of analysis of the larger measured samples
indicate that the iron content and recovery of magnetic iron are far
below that of the Snettisham iron deposit, located 30 miles north. The
lron content of the 320-foot spaced chip sample taken on the north side
of Windham Bay was 13.2 percent; a concentrate can be produced by
magnetic recovery that comprises about 5.9 percent of the original
sample with a grade of 53.3 percent iron. At Spettisham, a composite
sample of drill holes averaged 18.9 percent iron with a 19 percent
magnetlic recovery of the original sample with a grade of 64 percent
iron (Thorne, 1956). This lower magnetite content probably largely
accounts for the much lower aeromagnetic intensity of the anomaly over
the Windham Bay body than over the Snettisham body (432 gammas versus
2154 gammas). Analyses do not indicate significant copper or nickel.

In general, while the Windham Bay ultramafic wmay be similar 1n
some respects to other ultramafic bodies in Southeast Alaska that are
considered potential iron or copper nickel mines, samples taken from

this body during our study lack significant iron, copper or nickel.

165



Holkham Bay prospect

The Holkham Bay prospect is at the 2,009—foot elevarion on the
southwest shore of Endicott Arm across the Arm from Fords Terror and
due east of Windham Bay (pl. 3). An overgrown foot trall leads to the
property from the cove on the Sulphide prospect 2 miles to the northwest.
Gold-bearing quartz velns were discovered about 1900 and have been
periodically restaked, most recently-in 1956 as four clailms of the Gold
Seal-Gold Coin group. A Gilbson mill was formerly present near the upper
workings at the prospect. Local residents indicate this was during the
1930'a.

A 1- to 2-foot-thick quartz vein has been explored by 240 feet of
underground workings conéiating of a 170-foot drift with three stope

raises (figs. 50 and 51). Surface pits indicate the vein is at least

Figures 50 and 51 near here.

400 feet long. A second veln more than 6 feet thick 18 well exposed for
several hundred feet along strike and has been explored with several
shallow shafts and open cuts. A 65~-foot crosacut driven below the hill
toward this vein falls several hundred feet short of intersecting the
projection Af the vein, Figure 50 showa relacionships of these
featurea. Wall rocks in the upper workings are graphitic schists with
traces of pyrrhotite of the phyllite and slate map unit. They are
considerably sheared and in places interfinger with the quartz vein.

Host rocks of the thick quartz vein to the eaBt appear more siliceous.
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Brief references to the property in early literature (Spencer,
1904, 1906; Brooks and others, 1908, 1909) indicate that much oflthe
development described above and seen during this study had been dome
by 1909. A tramline swath reportedly cut in 1908 1s still visible, but
no tramline was constructed.

Fifty channel samples were cut normal to the quartz velns in
surface and underground exposures. Twenty-six of these were cut in
the upper underground workings where the better gold values were found

(table 21). With the exception of a single assay of 4.89 ounces gold

TABLE 21 NEAR HERE.

per ton across a 0.9-foot vein, values in the drift ranged from nil to
0.61 ounces gold per ton and averaged 0.094 ounces gold per tonm.
Average vein width 1s about 1-1/2 feet. About half of the samples
contalned a trace to a few ppm silver but no other metals of significance
although an occasional asurface sample gave slightly anomalous values in
zine or lead.

Based on the sample results, the mined-out high-grade ore shoot”
probably contained 20-50 ounces of gold, Further development of the
mine was curtailed by lower gold values and the vein pinched out 1in the

drift.
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Figure 50.--Holkham Bay prospect, workings and sample locatioms.

lésa



Vertical Sections of Raises
View to North

same scale as map)

b — e = = = =T =

verlical p .
clitt foce
ELEVATION
OF PORTAL#, % 3KI35
APR 2045 FT, '\ . Ki44
\ AY
S\ A\ TIMBERED, LAGGED AND CAVED SECTION AA
North open raise
- =7

toe of cut 2]

A ———

SECTION B8'
Open stope raisa
L)
C
3K134

3KI3

SECTION ¢C'
South raise

EXPLANATION

Graphitic schlst with
traces of pyrrhotite

9 Strike and dip of foliation
“& Quariz vein, showing dlp

- )

= Adit with portal set

) inacessible workings

+—4 Channal sample location,
3Ki2 [ength fo scale

3&?40 Channe! sample in rafse
NOTE: Plan of drift at breast heigth ond . .
essentially horizontal. Plans -of the Assay data given in table 2§

three stope raises are in rhoopione
of the vein which dips 38-45" west

0 20 FEET
0’ T, METERS

Mopped oy T. L. Pittmon onhd A, Kimball, August 1973
Figure 51. -~ Holkham Bay prospect, upper workings
sample locations



Figure 51.--Holkham Bay upper workings, sample locations.
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Sample

K116
K117
K1ie
3K1%

3K)20
K12l
3K122
3K123
K124
3K125
X126
K127
3K128
3K128
3K13¢
K1
132

3K133
3K134
3K1 35
3K136
3K137
K138
3K139
3K140

3147
K142
K143
3K144
3K145

Table 21.--Assay data, Holkham Bay prospect.

Semiquantitative
Spectrographic Atomic
Analysis Absorption Fire Assay

Type Length opm

Ft. {m) Ag Ru Ag

Vein #1, surface exposure
Channetl 1.5 0.5} N N L -
do. 1.6 .5) N 0.05 N -
go. 1.4 .4) N 2.0 5 -
do. 3. (.9 N 6.2 . L 7.5
Vein #1, underground exposure (upper workinas)

Channel 0.6 {G.2) 0.5 13.0 0 1.4 2.7
do. .5 .5} .5 21.0 5 1.4
do. .5 .2 N .50 L - -
do. .8 .2 .5 15.0 i5 N .3
do. 1.6 .5 N .65 10 - -
do. 1.8 .5 N 3.0 15 - -
do. 1.9 .6 2 8.0 15 . 5.1
do. 1.4 4 1 .30 an - -
do. 1.8 .5 K 19 10 - -
do. 1.4 { .4) N .05 5 - -
do. i .2; N 1.4 30 - -
do. .5 (.2): .5 L 25 - -
do. 2.7 { .8) .5 .05 25 - -
do. g { .3} 1.% 10 45 - -
do. ) (.1) N - .60 5 - -
do. 1.9 .6} N N L N L
do. 2.0 .B 1 3.8 20 N 7.0
do. 2.7 .8; N .25 L -
Channel 2.1 .6 i L 25 - -
do. 2.2 .?} N N L -
do. 3.4 1.0 N 3.0 10 0.7 1.7
do. .5 E .32 7 330 20 7.6 5.4
da. . 1.0 .3 L .50 L 0.3 2.7
do. 1.8 .5) N 5.3 L -
do. 2.2 .7} .5 4.0 10 2.7 L
do. 2.0 .6 L 5.3 L 8.2 0.3

Description

Iron-stained quartz vein.

Slightly iron-stained quartz vein.
Iron~stained auartz vein.

do.

Quartz vein,

Iron-stained quartz vefn.

Quartz vein.

do.

do.

do.

do.

do.

do.

de.

do.

do.

Sheared zone in chvllite and schist

with thin auvartz veian.

Schist with 0.1-ft band of auartz.

Quartz vein.

do.

Ton 2.0 ft of 4.7-ft thick quartz vein.
Bottom 2.7 ft af 4.7-ft thick quartz vein.
Ton 2.1 ft of §.3-ft "thick quartz vein.
Bottom 2.2 ft of 4.3 ft thick quartz vein.
Quartz with thin schist partinas, rone
mare than 0.7 ft thick.

Quartz vein.

do.

do.

do.

Sheared zone with 1.8-ft thick quartz vein.



Table é).-—Assay data, Holkham Bay prospect, continued.

Semiguantitative
Spectrographic Atomic
Analysis Absorption Fire Assay

Sample Type Lenath ppm m Pescription
- Ft. {m) " Ag . Au Pb YY) Ag

VYein #2, surface exnpsure

K146 Channel 7.0 (2.1} . 0.5 0.05 25 - - Quartz vein
K147 do. 12.0 3.7} N L 5 - - Quartz vein with schistose bands.
3K148 do. 12.0 3.7 K 2.0 1o - - do.
K148 do. 10.8 3.0) 3 .60 50 - - GQuartz and schist, hanging waill
of quartz vein.
3K150 da. 3.5 g}.1i L 1.3 - 10 - - Pit 1n quartz vein.
3K151% do. 5.0 1.5 5 1.0 30 - - do.
K152 do. 5.8 1.5 .5 .50 40 - - Guartz and schist, hanging wall
of guartz vein.
3K153 do. 6.7 2.0} 1 75 140 - - Quartz vein.
K154 do. 6.2 1.9 2 1.2 40 - - . do.
3K155 - do. 3.6 1.1) N N N - - do.
Yain #3, surface exposure
3K156 . Channel 5.5- (1.?; 5 3.8 1100 B.9 28.1 Quartz vein with thia schistose hands.
K157 do. 5.5 21.7 L 2.8 a5 7.20 L do. :
3K158 do. 6.1 1.9) N L 20 - - do.
Vein #3 axtension, surface exnosure
K189 Channel 10.7 3.3 0.5 N k') - - Quartz vein.
3K160 do. 9.0 2.7 N D.20 L - - do.
3K181 do. 6.8 2.1 .5 .25 35 - - ‘Quartz vein, minor Tnterfincering with
schist. '
: Lower adit . :
K162 Chip E.0 1.5 L . N 5 - - Gnejssic rocks.
JKI63 Channel .5 .2 0.7 G.05- Bs - - Quartz vein. . -
K164 do. .5 .2 N .75 10 - - 0.1-ft thick quartz vein enclosed in schist.
3K165 do. .6 .2 N i 20 - - Quartz vein.






Spruce Creek placers

Placer gold was discoveréd near Windham Bay in 1869 (Spencer, 1906),
probably on Spruce Creek although drainage is not specified. Aopother
report indicates that sluice box remains were found on upper Spruce
Creek by the 1869 prospectors.

Spruce Creek, which 1s about 3 miles long, crosses several slightly
mineralized phyilitic schist belts which were prospected for lode golad.
There appear to have been several small mining operations along this
belt (fig. 26). Several placer baslns were also identified and Spencer
(1904 and 1906) noted that early attempts were wade to mine two of these,
A plant was installed in the first basin (pearest the creek mouth) in
1888 about 1/4 mile from tidewater. Mining was conducted about the same
time in a second basin a mile upstream at an elevation of 750 feet,
Placer clalms covering both basins were patented before 1900. Concurrent
other operations were also reported in smaller basins further upstream.
There has been little placer mining for the past 50 years. Operations
ceased in the wid-50‘s, T&tal placer production from Spruce Creek was
probably small, however there are no production records. It is doubtful

that the creek contains undigcovered placeras of any importance.
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Reconnaissance during the present study showed that early mining
removed extensive gravels from-the first (lowest) basin; however, no
evidence could be found of mining in the second basin. Well above the
two basins remnants of placer pipe, old cuts, cabin ruins, and one well-
constructed but old dry-wall diversion with ditch were seen along upper
Spruce Creek between an elevation of 1,600 and 2,500 feet. Shallow
gravels and small potholes in or close to bedrock along parts of the
upper creek would have been well suited for small-scale hand mining
methods especially during low water periods.

During early mining about 10 acres of the first basin were sluiced
by means of a bedrock tunpel several hundred feet long driven before
1890 through the greenstone barrier at the lower eud of the basin and
through which the creek now flows. The basin floor near the tumnnel
entrance is probably more than 80 feet below the origipnal bedrock stream
channel which crosses the barrier just south of the tunpel site. A
second smaller tuonel 10 feet beneath the original stream channel is

almost completely obscured and probably predates the lower tunmnel.
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The lower basin is evidently of glaclal origin. Blue clay and silt
layers dip gently into the basin and marive(?) fossils are present more
than 20 feet below the original surface of the basin. Poorly sorted gravel
and cobble layers above the hlue clay are suggestive of ‘delta foreset
beds that were probably deposited when post-glaclal seas were higher
than the barrier. These depogits, now seen along the margins of the
basin, are truncated and capped by nearly horizontal, moderately well
gorted gravels slightly higher than the original stream channel and
probably fepresent the original topography over the basin. Gold was
readily panned from this layer but little could be panned elsewhere
except for a few colors just above the blue clay. Little could be
panned from the sloping, poorly sorted gravel layers, from bars or
from behind stream boulders where concentration might be expected.

Spencer (1904) noted that the possibility of making wages with
shovel and pan along the edges of the deposits had been demonstrated,
but that the larger operations failed. From this and from our
observations 1t appears that some pay streaks were foundlin the original
stream channel but probably did not persist in the less sorted basin

fill below the barrier lavel.
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Sixteen panned concentrates collected from a range of types of
deposition within the lower basin were fire assayed for gold (fig. 52 and

table 22). A few colors could usually be panned at these sites.

Figure 52 near here.

TABLE 22 NEAR HERE.

Analyses run on the minus and plus 80 mesh fractions show that the
percent of gold in the sample does not systematically correlate with
one or the other of the fractions. Milligrams of gold in the total
sample was converted to ounces of gold per cubic yard of material in
place. One sample (4K143) from a moderately well sorted, nearly
horizontal gravel 15 feet higher than the barrier assayed 0.017 ounce
per cubic yard. All other samples were from lower in the basin; seven
assayed between 0.0026 and 0.001 ounce gold per cubic yard while the
gold content of the remaining eight samples was below the limit of
quantitative determination., The samples taken in the basin are of
selected material and do not systematically appraise the ground except
in the sense that most came from localities where above average values
might be expected. Sample results indicate that this is not an

economically minable deposit.
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Table 22.--Placer workings in the first basin of Spruce Creek.

Sample 0z/cu yd 1/
4128 N
K129 N
4K130 N
4K13) 0.0001
4K132 .0022
4133 .0016
4K134 . 0007
4K135 N
4K136 N
4K137 .0026
4K138 .0002
4K139 .0001
4140 N
4141 N
4K142 N
4143 L0171

1/ Calculated from mg total gold by fire
assay analysis (14 in. pan at 270 pans/cu yd)
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Figure 52.—Placer workings 1in the first basin of Spruce Creek,

sample locations.
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Chuck River placers

The Chuck (Shuck) River and two of its tributaries, Sylvia (Sylva)
and Slate Creeks entering the river between i and 4 piles above the mouth,
are reported by Spencer (1906) to have been the scene of some indeterminant
amount of placer activity near the turn of the century. The Chugk River
propex which 18 about 15 miles long and flows iunto Windham Bay from the
south presents several basins that might have some potential for placer
deposition. About 25 placer claims were located along it near the turn
of the century. According to mining records most of these claims were
grouped crudely 3, 5 and 10 mliles from the mouth. Spencer (1906)
digcussed a horseshoe bend about 8 miles above the mouth where a 300-foot
diversion tunnel reportedly was driven in 1903 leaving gravels accessible
for mining. Whether they were mined 1s uncertain. A long-time nearby
resident of the Windham Bay vicinity indicated that this site was
unlikely to have been very productive becauselof low gold values and
because of the unfavorable physical conditions for placer mining. There
18 no mention of placer production from this river in Spencer's work or

in the Bureau of Mines records.

Sylvia Creek is about 4 miles long and flows into the Chuck River
from the east., About 20 placer claims were located along it near the
turn of the century. Slate Creek, also about 4 mi;es long, flows into
the Chuck River from the west. Spencer (1906) reports that a hydraulic
line and sluilce boxes were set Lp around the turn of the century on a
group of three claims called the Lost Rocker group that were located in a
basin about 1/2 mile from the Chuck River. There is no record of
production from either Sylvia or Slate creeks although some probably did

occur,
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Placer Lakes

Placer Lakes comprise t&o small glacial lakes situated in a rugged
basin 6 miles southeast of Windham Bay (loc. no, M<10, pl. 2) at amn
elevarion of about 3,300 feet, Records show that the placer claims were
located near the lakes' outlet in 1898,

A proposal to drain the lakes by tuonel during the 1930%s and mine
placer gold from the lake basin sediments is considered by local
residents to have been a promotional scheme. At the time 3 7-mile tractor
trall, now largely obliterated, was constructed from the mouth of Sylvia
Creek on Chuck River to the lake shore.

The lakes were frozen and snow covered the basin when visited in
late July 1975. A large cowposite grab sample of stream sediments was
obtained near the mouth of the largest stream entering the lake, This
sample assayed 0,005 ocunces gold per cubic yard (uvsing 1.5 tons per cubic
yard conversion, volume was not measured).

There is no indication either in the records or on the ground that

any mining occurred,
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Sanford Cove to Taylor Lake

The Sumdum Chief gold mine, the Croney and Taylor Lake prospects
are located between Sanford Cove and Taylor Lake. The geology of the
two areas is similar: gray filssile graphitic limestone or phyllite cut
by numerous small quartz stringers and veins which generally follow the
foliation, Occasionally large quartz veins in excess of 1 foot In
thickness crosscut follation., Some of these larpge veins contain gold,
similar to the mineralizatlon of the Spruce Creek lodes in the Windham
Bay area. The Sumdum Chief gold mine, Croney property and the Taylor
Lake area were investigated, The Sumdum Chief gold mine operated from
1895 to 1904 and was the only mine in the Tracy Arm-Fords Terror area
with significant production,

Sumdum Chief gold

The Sumdum Chief gold mine, made up of two gold veins known as the
Sumdum Chief and the Bald Eagle, 1s located about 2 miles south of Sanford
Cove on Bald Eagle Creek and consists of five patented claims. This

mine accounts for nearly all productilon from the study area, Figure 53

Figure 53 near here,

shows the claim locations. According to Spencer (1906), two lodes were
mined from a 3,500-foot haulage drift. The Bald Eagle lode was

intersected at ‘a depth of 500 feet where it was 20 feet wide and carried
0.5 to 0.10 ounces gold per ton. On the surface, this lode was two feet
wide and assayed 0.48 to 0.73 ounces gold per ton. The Sumdum Chilef lode
was Intersected at a depth of 1,200 feet where it was only a narrow vein
f1114ing., On the surface, this lode was three feet wide. Between 1895 and
1903, approximarely 24,000 ounces of gold and probably the same amount of
silver were recovered from these veins (Beckexr, 1897, p. 76). The average
grade of ore was reported at approximately 0.39 ounces gold per ton.
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According to Roppel (1971), a 1,600-foot raise was driven from the
ead of the 3,500-foot haulage drift. The first part of the raise
intersected ore, then only barren rock, By 1903, both ore bodies were
stoped our and, when a diamond drilling program failed to reveal another
ore body, the mining equipment was removed, Mining activity never
revived in the area except for a brjef flurry of activiry in 1907 when
an attempt was made to re-open the adit to mine other claims in the area
(Roppel, 1971, p. 50).

Inveatigation of the Sumdum gold property revealed the site of the
former mill on Robbins Creek at an elevation of 500 feet, A mile of
corduroy road and a surface tram goes from Sanford Cove to the mill. An
aerial tramway goes from the mill to the caved portal of the Sumdum Chief
gold mine main haulage way, . All are nearly obliterated. What 1s probably
the Sumdum Chief vein and an opening to a stope were found at an
elevation of 1,600 feet., The Bald Eagle vein, which reportedly would be
exposed at an elevation of about 1,000 feet in Bald Eagle Creek, was not

seen and was probably covered with slide snow or rubble. Figure 54 shows

Figure 54 near here,

the location of the patented claims that indicate the probable orientation
of the Bald Eagle vein, This figure also shows the location of the

samples, millsite, and main portal,
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Figure 53.--Index map of Sumdum Chief mine area.
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Figure 54.~--Sumdum Chief mine area, sample locations, mine workings and

patented claims,
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The only accessible mine working 1s a sfope ot the Sumdum Chief
vein, The opening is located on a precipltous, cleaver-shaped ridge 9500
feet below a natural helipad in the 2,500-foot pass at the head of Bald
Eagle Creek., Approach from below along Bald Eagle Creek would not be
feasible except on avalan&he snow early in the season, The rock and
timber in the stope have deteriorated and it should be entered with care,

Samples were taken of stringer zones of quartz along the ridge near
the stope on the surface, One sample was tzken of the apparent Sumdum
Chief vein on a shaft pillar in a stope, A rough sketch was made of

this part of the stope (fig. 55), The attitude of the stope, N, 80° E,

Figure 55 near here,

and inclined 84° to the north, is the same as the atrtitude of the l~foot
thick gquartz vein, The fissile grapbhitic llmestone host rocks of the
phyllite and slate map unit strike N, 16 W, and dip 81° N, The yein was
vigible on the surface above the opening but was not accessible. This
opening 1s probably at or near the highest level of workings. The quartz
veln contained minor pyrite, sphalerite, galena, chalcopyrite and gold

in disseminated fine grains, The gold appears to have been Introduced

with quartz and other sulfides and is intergranular with the quartz,

often forming adjacent to sulfides.

178

[P R Ny



The one sample to display significant values, a l-foot long chip
sample (45365) across what is frobably the upper part of the Sumdum Chief
vein assayed 30.2 ppm (0.88 ounces per ton) silver, 26.i ppm (0.76 ounces
per ton) gold, 940 ppm copper, 1,900 ppm lead and 3,100 ppm zinc (table

23). Gross value of this sample in gold and silver for a 4-foot mining

TABLE 23 NEAR HERE.

width is abcut $26 per ton ($130 per ounce gold and $4.50 per ounce
silver). A 0.4-foot channel sample (4S366) taken across the back of the
stope entrance assayed at 2 ppm silver, 0.4 ppm gold, 180 ppm lead, and
660 ppm einc, The remainder of the samples, including those of small
quartz veins and silicified zones around the stope and the two taken on
the ridge did not contain significant metal values.

Stream sediment samples were taken from Bald Eagle and Robbina Creek.
Of four samples from Bald Eagle Creek, two contaired 0.10 ppm and 0.40
ppn gold, and four contained 1 to 2 ppm silver. A stream gsediment gample

taken in Robbins Creek above Bald Eagle Creek contained 1 ﬁpm silver.
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Figure 55.-~Sumdum Chief stope, sample locatioms.
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Sample

453651/
45366
45367
43368
45369

45373
45374

4537
45372

K202
4K203
2o
4K205

4K206
AK2G7
45370

45379
45380
45381

43382
45383

45383a

1/ Atomic absorption analysis gave 940 opm y,

Type

Chip
Channe?
do.

do.

do.

Chip
do.

Channel

Chip

Stream sediment
do.

do.

Stream sediment,
panned concentrate
Channel ‘
Setected grab
Stream sediment

thip
do.
do.

Channel
do.

Chip

Table 23.--Assay data, Sumdum Chief mine area.

Semiquantitative
Spectragraphic Atomic
Analysis Absorption Fire Assay
Length ppm ppm ppm
Ft. Tmy Ag Fo Au Po r Gl G Tt
Sumdum Chief stope
1 9.3 50 50 30.0 1300 3100 26.1 0.2
N . 2 30 A9 180 660 . 1.7
1.6 5 1 30 N 20 160 - -
.5 {.2 5 30 N 25 70 2.7
1.5 { .5) L N N 15 200 - -
2.7 { .8} N N N 5 30 - -
.7 {.2) ¥ N i 5 15 - -
Cleaver-shaped ridge
0.8 {0.2) N N N 10 270 - -
1.5 1.1 1.5 N N 20 170 - -
Bald Eagle Creek and Robbins Creek
- - H o I 10 95 - -
- - 1.5 N .10 15 120 i G.02
~ - 1 N N 15 120 ] N
- - 1.5 N 40 30 200 6.3 L
c.4 (0.1} L N N L 230 - -
- - 2 N -10 10 180 - -
- - 2 10 N 10 230 N N
Croney workings-adit
7.5 (2.3) 2 N N 1] 220 - -
10.0 (3.0) 1.5 N N 0. 130 - -
10.0 (3.0 ki N M 10 200 N 0.7
-2 { 1 N N 20 150 - -
1.1 { .3 4 N N 15 180 - -
' Croney workings-open cut
7.2 {2.2) 1 N N 10 200 - -

Description

Sumdum Chief quartz vein.

Guartz vein. .

Graphitic Timestone with a shaley parting,
Quartz vein.

Graphitic timestone with a shaley parting
with quartz stringers.

Quartz stringers.

Quartz vein.

Silicifted graphitic 1imestone with a
shaley parting.

Foided quartz stringers in graphitic
limestone with a shaley parting.

Quartz vein. 0.4 f4. thick
Schist float with pyrite and quartz.

Quartz stringer zone in graphitic
timestone with a shaley partina.

Sraphitic limestone with a shaley parting.

do.

Quartz vefn.

do.

Quartz stringer zone in graphitic
Vimestone with a shaiey parting.



Spencer (1906, p. 44), Brooks (1905, p. 53) and Roppel (p. 50)
indicate that by 1904 the Sumdum Chief and the Bald Eagle lode; were
mined out, and that diamond drilling during the last stages of mining
falled to reveal new ore. The S&mdum Chief lode was reported to be only
a vein filling at the haulage drift level and the Bald Eaglellode,
although 20 feet wide, contained omnly 0.05 to 0.10 ounces gold per ton.
An attempt was made to mine the Bald Ragle lode below the haulage level
by underhand atoping but it proved uneconomical (Spencer, 1906, p. 44).
No mention is made in the literature about the horizontal extend of these
two lodes. Bureau sampling in the area failed to reveal any new gold-
silver veins. Neither mine maps, assays, nor details of the mine
drilling program are available.

Anothexr gold—gilver quartz veln (Bluebird prospect) with a mineralogy
and host rock gimilar to the Sumdum Chief 1s located 4 miles to the
goutheast. The area between the two is covered for the most part with
dense brush and timber with few outcrops. Praobably only a small portion
of the intervening area has been thoroughly prospected so other similar

gold-silver quartz veins may exist 1n the ares.
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Croney prospect
The Croney claim, which was patented in 1900, adjoins the Sumdum
Chief on the west. Investigation revealed an open cut at a pass about
2,500 feet in elevation and a 27-foot adit on the west side of the pass.

Figure 54 is a claim map and figure 56 shows details of the adit and

Figure 56 near here.

open cut, Table 23 glves the assay results. The samples were taken of
stringer zones of quartz which follow the structure of the fissile
noticeable
graphitic limestone, which strikes N. 83° E. and dips 78° N. A very/
aspect of the structure of this prospect is the change in strike of the
foliation from N. 64° W, at the Sumdum Chief lode to N. 83° E. at the
Croney workings, a change of 33 degrees. The only metal of interest in
the samples wag gilver, which ranged from 1 to 3 ppm in all the samples.
Taylor Lake area

Taylor Lake 18 located at the head of the Taylor Creek which flcws
into the north side of Windham Bay. The only trail in the area lies
along the west side of Taylor Creek and connects Taylor Lake to Windhas
Bay.

The mining history of this arca 1s vague, According to claims
records, about 30 lode claims were staked in the area about 1900. The
only mention of this area in literature is in Spencer (1906, p. 40, 42)

in which a map imprecisely locates the Jack Pot gold prospect, and it . s

noted that little work has been done.
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This area 1s covered with heavy timber and brush with few rock
exposures. Almost all rock exposures are located in or near streambeds,
Most claim loqatious were imprecisely deécrihed and no corner markers
were found duéing the course of the investigation. Although claim
locations could not be determined, the major rock exposures along the
streams to the west, north east sides of Taylor Lake were investigated
and sampled. During our investigation we found the remains of a
corduroy road inté Tayior Lake along the west side of Taylor Creek, and
an open cut and flooded shaft on the Bluebird claim located about 1/8

mile from the northeast end of the lake. Figure 57 shows sample and

Figure 57 near here.

prospect locations.

The most significant sample values were found in a 1,5 to 1.6-foot
thick cross-cutting quartz vein exposed in the open cut and in the stream
on the Bluebird prospect. This vein contained significant gold and
silver at the two exposures but was a factor of at least 20 from being
of present economic interest. However, the mineralogy and host rock are
similar to the Sumdum Chief mine located 4 miles to the northwest and
further éxploration of this vein and in the area may reveal higher values
and more gold-silver quartz veilns. The next most significant value was
from a 2-foot to 3-foot thick quartz vein locéted af an elevation qf

1,300 feet near a main stream flowing 1nto the north end of Taylor Lake.

A representative grab sample (4S138) taken from this vein assayed 15 ppm
silver, 0.15 ppm gold, 1,300 ppm lead and 250 ppm zinc. The remainder
of the samples did not contain significant values.
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Figure 56.--Croney adit and open cut, sample locations.
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Figure 57.--Taylor Lake area, prospect and sample locations.
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Bluebird prospect

The Bluebird claim was located in 1983 600 feet east of the north
end of Taylor Lake, according to Juneau precinct mining records; on an
approximately 2-foot thick quartz vein éxposed in a small stream. There
18 no additional information on this claim although the nearby Jack Pot
claim is briefly mentioned by Spencer (1906, p. 40).

There are two workings on the Bluebixrd claims: a 5-foot by S5-foot
open cut on the south bank of a stream and a flooded shaft about 180

feet east-southeast of the open cut. Figure 58 shows the relationship

Flgure 58 near here.

of the workings and the sample locatlons. The open cut exposes a 1l.,6-foot
thick quartz vein that is exposed in the stream below it but not
elsewhere. This quartz vein had an attitude of N. 40° W.-71° SW, while
the calcareous graphitic schist country rock of the phyllite and slate
mpap unit has an attitude of N. 22° W. at vertical. Abundant pyrite,
sphalerite, chalcopyrite and galena are found in the hanging wall portion

of the vein.
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The 6-foot square shaft is flooded at a depth of 8 feet below the
collar, The size of the dump indicates there Are some 400 feet of
underground workings. The only significant exposure of mineralized
rock that occurs in the vicinity is the l.6-foot thick quartz vein
exposed at the open cut, and it is logical to assume the shaft was sunk
to intersect this vein. The shaftlwould intersect the vein at a depth
of about 125 feet and thus permit about 275 feet of drifting on the vein.
The rocks on the dump consist of about 50 percent quartz with a texture
and sulfide mineralogy similar to that of the open cut vein. A complete
steam-powered hoisting unit was found at the shaft site.

The only samples to contain significant values were those taken of

the quartz vein expoged in the stream and open cut. Table 24 givesg the

TABLE 24 INEAR HERE.

analytical results. A 1.5~foot channel (48235) cut across the vein
exposed in the stream assayed 17.1 ppm silver, 2.0 ppm gold, 2,000 ppm
-lead and 1,300 ppm zine, while a 0.3-foot channel (4S229) cut along the
hanging wall portion of the vein exposed in the open cut assayed at 296.5
ppm silver, 2.1 ppm gold, 1,300 ppm copper, 3,300 ppm lead-and 2,900 ppm
zinc. The remaining 1.3-foot long footwall (45230) portion of the open
cut vein contained no significant metallic values. A selection of high
sulfide quartz fragments taken across the shaft dump (4S233) assayed

3 ppn silver, gold was detected but below the measurable limit, 400 ppm
copper, 840 ppm lead, and 2,800 ppm zinc., Similarity in geologic setting

between the Sumdum Chief gold mine and Bluebird prospect indicates that
the 4~mile area between them is favorable for vein type gold deposits,
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Figure 56.-- Bluebird prospect, sample locations



Figure 58.--Bluebird prospect, sample locations.
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Sample

45229

45230
45228

45231

45233
45234
45235
45236
45237

45238

45138
45140

45133
45135
45136
45137
43141
45251
45262

Type

Channel

- do.

do.
da.

Selected grab
Channel
do.

do.

do.

Selected grab
do. :

Selected grab
do.

Channel

do.

Chip

Channel

do.

Table 24.--Assay resulits, Taylor Lake area.

Semiquantitative
Spectrographic Atomic
Analysis Absorption
ppw
Ag Au Cu Fb n
Bluebird prospect
200 2.5 306 3300 290N
k| K - 30 180 a0
3 .05 30 30 70
1.5 N 16 420 75
3 L 400 840 2800
L i 20 5 35
15 2.0 350 2000 1300
1.5 N 30 30 170
1.5 H 20 30 120
1 it 85 20 120
Quartz veip at 1300 foot elevation
15 - 15 0.15 35 1300 250
.5 N [ 5 40 50
Other resuits - north section
K N N N 5
N N N 10 5 130
N N . ] 10 L 10
N N ] N 5 5
] N N 25 55 35
0.5 7 N 10 18 65
i 10 N kiH 10 13

Bescription

Hanging wall of auartz vein with
abundant suifides.

Footwall of same quartz vein.

Carbonaceous schist, hanrging wall of
above vein.

Carbonacegus timey schist, footwall
of ahove vein.

Guartz vein with abundant sulfides.

Quartz vein.

do.

Carbonaceous limey schist,

Carbonaceous Yimey schist foot wall
of quartz veln,

Limey schist with quartz stringers,
minor sulfides.

Quartz vein, 2 to 3 ft thick.
Quartz vein, 3 ft thick.

Float from 0.5 %t thick quartz vein.
fuartz from iron-staired schist.

Quartz vein,

do.

Quartz vein.

Guartz strinoers and vein,

Schist with quartz stringers.
Quartz comorises 60% of the rock.



Table 24.--Assay results, Taylor Lake area, continued.

Semiquantitative
Spectrographic Atomic
Analysis Absorption Fire Assay
Sampie Type Length ppm ppm pEm Gescription

FET—  {omp R§ Ry Au Lu Pb in Au Ry

Other results - north section cont.

45253 Channel 4.0 122; L N N 20 15 40 - - fuartz vein.
45254 do. .4 12 1 N N 50 40 100 - - fluartz vein.
45255 do. 17.5 533) c.7 16 N 20 2n 8BS - - Schist with guartz stringers.
- Quartz comorises about 60% of
the rock.
45256 Spaced chip @ 22 {(&71) -1 20 N. 85 20 210 - - Iron-stained schist.
1 ft interval ’ . .
45257 Continuous chip 1.7 ( 52 N N N 5 25 1¢ - - Limestone with quartz stringers.
' 45258 do. 4.0 (122 1.5 15 N 50 10 8h - - Tron-stained silicified schist.
. Other results - east section
43217 'Channel g1 E 3} N N N B 18 15 - - GQuartz vein.
48219 do. 1.6 49 1 30 N 40 20 40 - - SiTieified graphitic schist with
quartz vein.
45220 do. .9 { 27) .5 L N 35 10 150 - - Quartz vein.
45227 do. .2 ( 6; N 15 N 20 10 300 - - do.
45222 do. .4 (12 L N NG 20 10 55 - - do.
45223 Selected grab - - L | N 15 L 25 - - Sili¢ified graphitic schist.
45225 Channel .25 { 8; L N N 20 15 L - - Quartz vein.
45226 do. .2 { & .7 N L 40 10 30 - - Grapnitic schist, wall rock of
. above vein.
45239 Chip 12.0 (366} 5 20 N 30 20 160 - - Si{lcified graphitic schist with
' . quartz strinaers.
45241 Channel 3.0 { a1} L N N 20 30 340 - - Graphitic schist with quartz stringers.
845242 do. 1.8 ( 55) L 5 N 20 10 85 - - . 5ilicified qraphitic schist.
45243 do. 1.8 E 55; L N N 20 15 65 - - do.
45244 Spaced chip, 11 335 N N N 45 1% 120 - - Graphitic schist with quartz stringers.
8.5 ft interval
Other results - west section
45265 Stream sediment - - K N N g5 5 60 - -
45266 do. - - N N N 25 5 120 - -
45267 SeTected qgrab - - N N H 80 5 30 - - Silicified qnefss
45268 Spaced chip, 3 { 81} N N N a5 5 10 - - Quartz vein

D.25 ft interval






Quartz vein at a 1,300-foot elevation

A 2- to 3-foot thick quartz vein is exposed high on a ¢liff
at an elevation of about 1,300 feet on the east baﬁk of a gtream that
flows into the north endlof Taylor Lake. This veln appears to cross-cut
the structure of the graphitic schist, but its strike could not be
physically determined on the steep cliff.face. A representative grab
sample (4S138) of this vein assayed 15 ppm silver, 0.15 ppm gold, 1,300
ppm lead and 250 ppm 2zinc.

Other reéults

Traverses and sampling along streams on the west, north and east
gldes of Taylor Lake did not indicate any addicional gignificant values.
Samples Qere taken of quartz veins or astringer zones in the graphitic
phyllite or schist. Limestonme was encountered at several locations and
gnelss and magnetite-bearing rocks were exposed along 3 stream on the
west side of Taylor Lake. (The magnetite-bearing ultramafic is diiscussed
on p. 231). Figure 57 shows the sample locations. Of thirty samples
taken in the area, a few were slightly anomalous. Eleven contained 0.5
to 1.5 ppm silver, ome contained gold at below the measurable limit of
0.05 ppm, three contained 20-30 ppm wmolybdenum, one 55 ppm lead, and

four 200-300 ppm zinc. Table 24 gives the assay returns.

187



Sumdum Glacier mineral belt

The Sumdum élacier mineral belt contains the greatest number of
significant metallic mineral resource occurrences in the study area, It
is adjacent to the foliated tonalite sil) that marks the southwestern
edge of the Coast Range batholithic cowplex, The belt extends from
Sweetheart Lake at the north end to the Holkam fay préspect and probably
beyond at the séuth end, and 1lts width ranges from 0.6 to 1.2 miles.
The total known length within the area studied i8 32 miles. The Sum&um
Chief gold mine is to the west of the belt. There are 12 specific
mineralized areas. The following 1s a discussion of the 12 areas,
starting at the north end,

1., Lower Sweetheart Lake to Tracy Arm elbow

A prominent, partly ironrstained linear depression one-fourth mile
west of the tonalite contact which marks the east margin of the Sumdum
Glacler mineral belt extends south from Lower Sweetheart Lake and through
a 3,000-foot saddle to the elbow of Tracy Arm. It is aligned with the
Tracy Arm zinc-copper prospect. Claims have beén located in various
places on and near this trend and include the Cook éroapect reported
near Sweetheart Lake, "Goldnest” claims reported near the pass, and the

Arm claims group sodth of the pass near the Tracy Arm elbow (fig. 59).

Figure 59 near here,
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_Spencer (1904) referred to a galepa prospect named the Cook group
and reported (1906) a gold-quartz prospect carrying considerable galena
and showed it northwest of Lower Sweetheart Lake near its outlet. Mining
records prior to 1907 list three claims near the lake, two on the south
side and one near the outlet, all staked. by Frank Cook 1im July 1902.

This prospect could not be found during this study. However, 20
stream sediment samples and 19 spaced-chip, channel and grab samples
were collected in the probable vicinity of the prospect. Results are

given in table 25 and locations shown on the figure 59. Five stream
TABLE 25 NEAR HERE.

sediments from noxrth shore drainage in schists near the diorite contact
were slightly anomalous In lead; two of these contained 0,5 and 0.1 ppm
in gold. Stream sediments from south shore drainages were not anomalous;
however, up to 5 ppm silver, 330 ppm lead, 140 ppm zinc and 0,05 ppm
gold were detected in three spaced-chip samples across a conspilcuous
iron-stained schist zone and its southward extension. Results of
sampling and reconnaissance did not show one side of the lake as
distinctly more favorable for mineralization than the other.

No claims were recorded near the lake after 1915, and there is no

sign of recent activity.
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Figure 59,--Lower Sweetheart Lake to Tracy Arm area, prospect and sample

locations.
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Table 25.--Assay data, Lower Sweetheart Lake to Tracy Arm area.

Semiquantitative
Spectrographic Atomic
Analysis Absorption
Sample Type Length ppm ppm Description
Ft. {m.) Ag Au Cu Pb In
Lower Sweetheart Lake area
4X00) Spaced chip, 16 ( 5.9} 0.7 N 70 15 120 Gneiss and schist.
1-ft. interval
4K002 do. 8 { 2.4 N N 20 10 15 Fine-grained gneiss.
4K257 Spaced chip 39 (11.9 N N 200 10 560 Banded gneiss with pyrite.
0.25-ft. interval ' :
45298 Selected grab - - N N 230 19 95 High-grade selection of gneiss
. with pyrite.
4K239 Stream sediment - - N N 120 15 140
_4K301 do. - - N N 190 15 120
4K302 Panned concentrate - - N N 140 10 85
4K303 do. - - N N 35 5 40 Tributary on-north side of
lake.
4K304 do. - - N N 95 10 45 Tributary nearest outlet on
S side of lake,
4X305 do. - - N N 30 5 20 Tributary 1/4 mile up Take on
e S side at foot of canyon.
AK306 Spaced chip, 22 { 6.7) N N 80 10 90 Gneiss with pyrite along lake
1-ft. injerval ' shore.
4%307 Selected grab - - N N a0 15 55 Iron-stained gnefss west of
contact on lake shore,
45002 Chip 5.0 { 1.5} 0.5 N 160 40 4400 Silicified phyllite with
disseminated sulfides.
45003 Spaced chip, 12 { 3.7) L N 75 15 130 do.
1-ft. interwval .
45012 Channe! .15 ( .05) N N 10 5 L Quartz vein.
45013 do. 0.08 .02) N N 220 10 10 do.
45014 do, : 1.5 .5; N N 100 10 70 Sflicified schist.
5K007 Spaced chip, 22.9 7.0 N N 45 10 B0 Biotite gneiss, thinly banded

0.5-ft. Interval and schistose.



Sample

5X008
5K009
£K010
SKa™M
5¢012
5K013
5K014
5015
SK016

5017

5Ko18,
5K019
5K020
5K021

5k022
5K023
5024
55001

55005

85006

3K1691
3&\?0—f
IK1712
3K1?2_(

3K173

Type

Stream sediment
do.

do.

go.

do.

do.

do.

do.

Spaced c¢hip,
1-ft. interval
do.

Stream sediment
do. -’

do.

do.

Selected grab
Stream sediment
do.

Chip

Spaced chip,.
(.25-ft. interval
Spaced chip,
0.5-ft. interval

Chip

Channel
Selected grab
Spaced chip,
1-ft. interval
Chip

Table 25.--Assay data, Lower Sweetheart Lake to Tracy Arm area, continued.

%/ Fire assay analyeis gave N for Au and Ag.
2/ Atomic absorption analysis gave G10,000 ppm As. Fire Assay analysis gave N for Au and 3.1 ppm Ag.

Semiquantitative
Spectrographic Atomic
. Analysis Absorption
Length ppm ppm
Ft. m.y Ag Ru Cu P n
Lower Sweetheart lLake ares cont.

- - N N 80 15 140
- N N 20 15 130
- - i L 30 15 120
- - N N 30 10 120
- - N N 30 10 130
- - N N 40 5 65
- - N N 35 & 70
- - ] N 30 5 65
30 {9.1) N N 70 10 45
18 { 5.5) N N 35 10 15
- - N N 50 10 6
- - N N 65 10 60
- - N N 50 5 55
- - N il 55 10 6N
- - N N 15 10 1%
- - N R 55 10 116G
- - M N 60 10 110
8 2.4; 5 N 80 330 14
13 4.3 N 0.05% 55 45 a5
9.5 [ 2.9) N N 35 140 45

Sweetheart Lake - Tracy Arm saddle
2.5 { 0.8} 1.5 010 70 70 130
. . i i T0 L 15
- - .5 7.0 40 950 75
167 (32.8) 5 N 65 10 490
( .06) g N 65 30 70

Description

Biotite gneiss.

Biotite gnelss with.guartz bandinag paraliel
to foliation.

Quartz fragments from stream cobbles.

Iron-stained silicified schist and oneiss.

do.
do.

" Quartz vein with abundant nyrite and sericite.

Quartz vein with minor pyrite.
Quartz vein float with arsencpyrite.
Rusty-weathering schist.

Quartz vein.



Table 25.--Assay data, Lower Sweetheart Lake to Tracy Arm area, continued.

Sem{quantitative
Spectrographic Atomic
Analysis Absorption
Sample Type Length opm ppm Bescription
: Ft. (CH) Ag Au Cu Pb In
Arm Claims group

5K047 Stream sediment - - N N 0 15~ 180 Main fork.
5K048 do. - - N N 40 10 85 East fork.
5K049 ' do, - - i} . &5 15 200 Main fork.
SK050 Stream float - - 3 N 230 i5 400 Rusty gneiss with quartz and much

compos] te pyrrhotite.
5K051 do. - - 3 N 200 10 360 do.



Mining records indicate that several claims have been located in
the general area of tﬁe 3,000-foot saddle which lles along the prominent
linear depression between Sweetheart Lake and Tracy Arm. The Goldnest
claims were fecorded in 1912 near the head of the gulch just southeast
of this saddle. A 3-foot thick, brecciated pyritic quartz vein has been
explored with a short open cut in this area 300 feet below the saddle.
The veln, which strikes N. 30 E, and dips steéply northwest is not
exposed elgewhere. Anal&sis of a channel sample of the vein (3K169)
reported small quantities of lead, arsenic, gold and silver (table 25)
although later fire assay did not indicate gold or silver.

Sulfide-bearing quartz float boulders were found on the mountainside
200 feet above the breccia vein. The source could not be found although
the size of the float indicates that the vein 1s at least 2 feet thick.
Selected material from the float contained arsemlc, lead, a little gold
and a trace of ailver (3K171) but does not repregsent the full vein width.

Conspicuously iron-stained gnelss between the saddle and the elbow
of Tracy Arm occur in a steep gorge, part of the linear depression
previously described. This area is covered by the Arm group (fig. 59) of
fbur active claims which were recorded in 1974 as covering the lower

part of the gorge down to tide line.
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Two of three stream sediment samples collected in the gorge about
300 feet above sea level were slightly anomalous in zine (table 25).
Two other samples of gelect iron-gtained float from the same area were
slightly anomalous in silver, molybdenum, copper and zinc. This float
clearly came down the gorge from heavily iron-stained gneiss upstream
in the gorge. Some contains vigible, sparsely disseminated pyrrhotite
and traces of chalcopyrite detected petrographically. This depression
generally aligns with the Tracy Arm zinc-copper prospect to the south,

2. Sweetheart Ridge mineralized zome

Significant gold and copper values believed to be hitherto unknown
have been found in an iron-stained mineralized zone located west of Tracy
Arm and a mile southwest of the pass previously described. Gold values
range up to 0.557 ounces per ton across a 6-foot width, and copper values

range up to 1.1 percent for a 4-foot width.
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This mineralizea zone consists of iron-stained schist and gneiss
that follows the trend of the gray chlorite schist country rock for at
least 2,000 feet and crosses the ridge between Tracy Arm and Lower
Sweetheart lake at an elevation of 2,900 feet. This ridge forms the
Tracy Arm~Fords Terror Wilderness Study Area boundary. (Thls zone 1s
located in the northwest striking, steeply dipping chlorite, phyllite
and schisz hornblende schist and gneiss of the hornblende schist and
amphibolitic map uaits.) Figure 59 shows the location of the zone

relative to Tracy Arm and figuree 60, 61, and 62 show the area mapped

Figures 60, 61, and 62 near here.

and sampled in it. The Elephant, Mastedon, Readgister and Golden Gate
lode claims wefe staked in the general vicinity of the mineralized 2zone
Just before the turn of the century, but descriptions of location are
not very specific. A rock geochemical grab sample from the vicinity
taken in 1973 was anomalous in gold, mercury, copper and bismuth. The
reported claims an& the anomalous sample led to a brief examination in
1974, which indicated_significant values in gold, silver, copper, lead
and zinc. This led to a ﬁore comprehensivelexamination in 1975. Access
to this prospect was gained by helicopter to a natural helipad in the
vicinity. The area could also be reached on foot with some difficulty

from Tracy Arm, Williamg Cove or from Gilbert Bay.
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Figure 60,~~Sweetheart Ridge prospect: North section, sample locations.
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Figure 61,--Sweetheart Ridge prospect: Central section, sample locations.
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Figure €2.--Sweetheart Ridge prospect:
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A structural depression apparently caused by differential
weathering of chlorite schist separates the altered zoune into an eastern
and western portion. Outcrops are sparse. Turf and rubble cover most
of the altered zome, making it difficult to trace mineralized portiong
of 1t for any distance along strike. Snow cover common until late
August compounds the problem. Study of aerial photographs and brief
examination from the air show that the linear depression can be traced
from Tracy Arm to Sweetheart Lake, a horizontal distance of 5.5 miles
over an elevation change of 3,000 feét,

The iron-stained mineralized zone 18 layered and grades from
phyllite to schist to quartz-rich gneiss. The mineralized zone rocks
contain abundant chlorite and quartz, subordinate biotite, muscovite,
garnet and epidote with traces of geothite and hornblende. The sulfides
are both disseminated and in thin layers and consist largely of
chalcopyrite and pyrite with occasional sphalerite and rarely galena.
Disseminated pyrite and chaléopyrite are concentrated in layers within
the zone that aligns with the foliation. Layers containing chalcopyrite
are found throughout the 2zone, Figures 60 through 62 are maps showing
outcrop and sample locatioms in the 2,000-foot long area examined.

Table 26 gives the assay results.

TABLE 26 NEAR HERE.
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Table 26.--Assay data, Sweetheart Ridge prospect, continued.

Semjquantitative

Spectrographic Atomic
Analysis Absorption Fire Assay
Sample Tvne Ltenath m nam pom fescription
Fet. {m.J A Vo i tu Pb In Au A
Central section cant
69 (55114) Setected grab - - 160 200 29.0 26000 18000 16000 24,0 31,7 Selaction of intensely fron-
: statned cataclastic aguartzose
gneiss; shallod sample over
85074,
89 {55074} Chip 5.4 {1,6) 50 70 1 9300 2300 5200 5.2 4,5 Intenselv iron-stained cata-
. . clastic quartzose gnefss.
R r+ LY LY
. ) ) oz
70 (55258a) 5011 samnle - - 4 H - 85 50 © 50 - - 3 ft. west of cold-bearing nIZ
quartzose gneiss, geR
N 552580) do, - - B N L0 190 &N 210 - - In quartzose gneiss, I gy
72 55258¢) do - - .7 ] .60 150 51 a5 - - do. a3z
73 552584 da. - - N N .20 240 &0 70 - - do, P R
it 552588 do. - - H N i} 151 35 an - - do, -
75 55258F do, - - L} ] N 230 &0 150 - - 2 ft. east of goid-bearing -
quartzose gnefss. 2
76 {552589) do, - - N N N 150 45 10 - - 4 ft. east of gold-bearing e
quartzose gnefiss. il
¥
77 {58273} Stream sediment - - M N N 180 n an
78  {5R0D8a) Chin 1.5 { .5) 2 N L 3200 10 50 N 2.7 fineiss with quartz lemses,
quartzite band and chalcopyrite.
79 {5R0NEDL do, 1.7 { ,5}) 3 7 it 2400 15 40 L) 1.0 do.
81 5PO06L do. 1.3 { .4) 2 N it 900 10 25 H 7 do.
a8 520084 da, 1.8 (.4 K| .} N 6700 15 55 N 8.2 do.
& 5R01)8e do. 1.4 5 .4 1 N L 1500 10 50 N .7 de.
83 5R008f do, 3.4 1.2 o7 H N 430 15 40 N 3.4 do.
84 {5PM08a do. T.4 .4 5 # L0 7600 20 95 N .3 do.
8BS  (5R008Bh; do. .5 o2 1.5 i N D40 15 50 ] 5.8 do,
B6 (55078} do, 9.5 2.9 L L N 75 15 a8 -

- S1ightly Tron-stained gnefss.



Table 26.--Assay data, Sweetheart Ridge prospect, continued.

Semiquantitative
Spectrographic Atomic
Analysis Absornticon Fire Assav -
Sample Tvoe Length ppm onm nm Description
Ft. {m.} “Aa s M Cu Pb In Au Ag
Central section cont

87 {55077) Channe} 6.0 (1.8} 30 mn 9.5 3300 350 1264 8.3 1.7 Intensely tron-stained
cataclastic quartzose aneiss.

87 (55113} thin 6.0 (1.8) ‘50 0 3.0 1ann /Y 120 16.3  13.4 Intensely fron-stained
cataciastic quartzose gneiss,
shallow samnle over 55077,

88  (55n76) do, 5.0 (1.5} | H. H 230 15 300 - - Moderatelv {rpn-stained
gneiss,

89 (55075) do, 7.5  {2.3) i N i 170 10 45 - Moderately fron-stained
gneiss with guartz veins.

23 {55079) Channe) 6.0 (1.8) 50 50 20 2100 1800 1400 je.8  19.9 Intensely iron-stained
cataclastic quartzose gneiss.

93 (55112) Chip 6.0  {1.8) 70 7n 10,6 3600 260 440 2.0 186, Intepsely iron-stained

cataclastic quartzose gneiss;
shallow sample over 55079,

a1 {SRO0Ya) do. 2.1 { .6; L N K 250 n 25 N 1.8 Gneiss.,

92  (5ROO%b) Crannegt 2.3 (.7 2 N N 3non 15 75 N .3 Gneiss with chalcopyrite,

93 (5™0)0a). do. Ly (.5) 10 N N 17600 15 270 Hi 1.8 Gneiss with pyrite, chalcopy-
: rite, and bornite,

94 SED1DbL do, .5 2 1 N N - agn |3 20 N 6.2 Quartz vein with sulfides.

95 gSRU]UC da, 1,2 E .42 7 N W10 Fonn 15 15 [ L Gneiss with sulfides,

36 55111) Channgel 5,5 1.7 50 30 5.0 8400 1800 4500 6.1 22.3 Intensely iron-stained

cataclastic quartzose gneiss
with pyrite, chalcopyrite,
azurite and matachite,




Table 26.~-Assay data, Sweetheart Ridge prospect, continved.

Semiquantitative
Spectrogqranhic Atomic
Analysis fhsorption Fire Assay
SamnTe Tvbe enqth - pam ppm [l Description
. n, [T) Ay Cu n Au Ag
97  (55259a) Sofl sample - - 1 N .20 260 - 180 140 - - 8 ft, west of gold-bearing
: quartzose gneiss,
98  {55259b) do, - - J K N 230 160 130 - - 6 ft, west of goid-bearing
quartzase gneiss, ’
99  (55289c) do, - - L & N 180 %0 95 - - 4 ft, west of gold-bearing
’ quartzose gnciss,
o0 (55259d) da, - - N N N 200 110 95 - - 2 ft, west of gold-bearing
. . quartzose gneiss, -
101 5525%e do, - - N N N 200 40 45 - - In quartzose gneiss,
102 55259fF do, - - N N N T 230 130 oo - - do.,
303 55259g do, - - W7 N i} 360 170 140 - - do,
104 55259h do. - - 5 N it 310 140 110 - - 2 ft. east of gold-bearing
quartzose gneiss,
105 [552591) do, - - 7 L .10 250 120 90 - - 4 ft, east of gold-bearing
gquartzose gneiss,
106  (552594) do, - - N N A0 250 1an 70 - - 6 ft. east of aold-bearing
. quartzose gneiss,
107 (55110) Channel 5.6 (1.7} 100 50 7.0 B4N0 5000 190650 6.0 5.1 Intensely {ron-stained
cataciastic quartrose gneiss,
108 (55260 Chip . 1.7 E .58) N N ] 50 S ¢ N 7.2 Gneiss with sulfides,
109 55115 Channe) 6,0 1.8; N N 0 150 65 89 N .3 Moderately 1ron-stained gneiss.
N0 [5S116 Chip 5.0 (1.5 7 N .05 3500 10 25 N N Moderatelv fron-stained gneiss.
111 {55274) Stream sediment - - N N N 170 z5 4l
112 ESSZ?S do, - - N N N 250 30 45
113 SROMY Channg? 1.5 { .5) 5 N .05 5300 HY 35 N 3.4 Gnelss with guartz veln and
- chalcopyrite,
11 (55117} Chis 6.0 (1.8) N N N ‘570 10 20 - - Moderately iron-stafned gnefss,
115 55276} Stream sedimant - .- H N N z1n 25 a0
116 5P012 Chia 2.9 {.9) 5 n N5 5500 n 50 L. 4,1 Gnelss with 0,3-ft, wide
band of massive sulfides.
117 (55118) do. 5.0 (1.5) ] ] N 150 5 3n - - Moderately fron-stained gneiss
with quartr veins,
118 (55119) do. 3.4 (1.0} 2 N N 1800 .5 35 - - do.

—— . A
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Table 26.--Assay data, Sweetheart Ridge prospect, continued.

Semiquantitative
Spectroaraphic Atomic
Analvsis Absorption Fire Assay
Sample Type Lergth o nnm npm Description
Ft. m. ¥ ~ig o Ao tu. 23 In Ay Ag
Central section cont
119 (5R029} Chin 2.0 { .6 15 i LA5 22000 15 2nn i §.9 Gneiss with sulfides.
120 {55277a da. 6.0 (1.8 ] 5 | 210 15 7 - - do.
23 55277b) © do. 5.6 (1,7 .7 5 - L 82 2 90 - - do.
122 SROV6a do. 2.7 (.8 7 1 L0 ¥anno 15 550 N 4.1 do,
123 5Pdteb dao, 2.3 (.7 2 20 N5 2500 in 80 t 1.4 go.
124 5RN37 do. 2.6 { .6} 2 n L] annn 10 99 N 4,1 da.
125 5/018 Stream sediment - - .5 4] [\ by 65 65
326 SRDIS Chip 3,5 1.1} 1 M .10 310 on 85 N 3.8 do.
127 51?0}3a§ da, 1.9 .6 z H ] 3300 10 20N H 4.1 do.
128 SPOYID do, 2.9 9 3 i il 6100 10 750 N 9.3 " do.
129 58014} 4aa, 2.5 (.8 1.5 # N 1200 wn 75 N 1.7 . do,
Mther investigations in the vicinitv of Sweetheart Ridge prospect -
area hetween Peak 3405 and
45273 Channat 0.8 .2} 1 N N 25 5 25 - - Quartz stringer zone in gneiss.
45274 Snaced chio, 21 6.4} N [} H 5 5 65 - - Iron-stained gneiss,
Y-ft, interval
45275 Spaced chio, 15 {4.6) 1 I it 65 20 50 - - da,
0.5-ft, interval .

45276 Channel 5.0  {1.5 N N i} 25 10 19 - - YeTlow-stained gneiss.

55277 do, 2.4 5 7 N N M 15 5 20 - - iron-statned gneiss,

45278 do, 5.0 1.5 N ] N 8n 5 20 - - do, :

' Other investigations - west shore of Tracy Am

ESy02 Chin 6.0 51.8; | it N 180 &N Q40 - - lron-stained gneiss,

585193 de. 5.0 1.5 f M N 35 - 16 on - - da.

55304 do. 30 {.9) N K H 75 29 750 - - da.

55106  do, 6.7 52.0) N ] N 5 S 20 - - da.

55106 do. 4.0 1.2; L 5 M 55 10 200 - - do.

55107 do, 3.0 5 .9 3 5 i 35 20 200 - - do.

55108 do, 5.0 1.5; i} 5 N 5 in M - - do,

£5109 do. 4.0 {12 H L N 25 10 130 - - do.



Sample

55250
55251
55252a
55252b
58278
55279
55200
55281

55282

Table 26.--Assay data, Sweetheart Ridge prospect, continued.

Seriouantitative
Soectroaranhic Atomic
Analvsis Absorntion

Tvne fength oM DDk

Ft. {m.] ~ha o Ag Cu in

Other investiqations - mineralized zone 410 feet west
Chip 3.3 (1.0 .5 N N 130 15 200
do, 4,1 1.3 3 N N 110 19 130
Channel 5.0 1.5 3 N .05 240 15 150
do. 5.0 1,5} 2 N .05 23n 20 - 200
Chin 3.7 (\.1] 2 N L 220 150 1200
Spaced chip @ 5.5 (1,7 5 N % 149 29 80
0.25-ft, interval 5.5 {1.7} .5 N N 9n 5 40
Spaced chin 8 13 {4.0 5 5 N 80 5 30
0.5-ft. interval
. Other investigations - mineralized zone 1200 feet west of

Snaced chin @ 15 (4.6) L N N 140 10 45

" 0.,5-ft, ipterval

1/ Refer to figures &G -673

Fire Assay
u 9
N 3.
N .8
L 7.5
N 9.9
N 1.7
N 5.5
H .3
N 3.8
N .3

Descrintion

iron-stained gneiss,

Grneiss with quartz lenses.
Iron~stained gneiss,

do.

do.

finelss with sulfides,
Iron-stained agnefss with sul)fides
ITron-stained onefss, .

Gneiss with finely disseminated
pyrite and chalcopyrite,



The most important mineralized band thus far discovered 1is located
in the west-central section and consists of cataclastlc quartz-rich
gnelss 5 to 6 feet thick capped by intense orange-red iron stain. Filguxe

63 is a map of the geology and sample locations for this section, which

Figure 63 near here.

is referred ro here as the Sweetheart Ridge prospect. Petrographic
examination did not reveal secoudary sulfide enrichment or residual gold
concentrations agsociated with this capping, Sampling reveals that a
147-foot strike length of this iron-stained capped gnelgs contained the
most sipnificant values in gold. Channel and chip samples, 5 to 6 feet
long, had values ranging from 0.114 to 0.577 ounces gold per tom, Q,01
to 0,65 ounces silver per ton, and 0,21 to 0.93 percent copper for the
l147-foot-long best section. A rough determination of the average width,
tonnage and grade of the exposed portion of the 147-foot zome sectilon
was made by considering the influence of each sample to extend bhalfway
to adjacent samples, both within the zone and at the ends}i}nfers that
there are about 7,300 tons per 100 feet of depth with an average width
of 5.5 feet and an average grade of 0,23 ounces gold per ton, 0.31

ounces silver per ton, and 0.7 percent copper for this best 147-foot-long

gection, The location of this section 1is shown 1in figure 63,

196



Intermittent outcrops align with the strike of the gold-rich gneilss
for 50 feet past the north end of this l47-foot best gection, Samples
taken of these outcrops and in one pit assay between 0,21 and 6,5 ppm
gold, and from 0,16 to 0,46 percent copper, There are no outcrops mnorth
of sample 42 and 43 (figure 63) taken in & pit that align with the strike
of the gold~rich gnedss. Trenching through thin soil coﬁér will de
necessary to determine lts northerly extent., Examination of outcrops
and sample regsults indicate that the gold-rich gneiss does not continue
to the south 1n the area exposed by cutcrops,

Samples taken{gf the soll over the l47<foot-long gold-bearing zone

DR S
near a channel sample containing gold(fﬁffﬁra hand augei} contain up to

0.6Q ppm gold; Soil sample locations are shown in figure 63, This
indfcates that soil sampling may be a tool in locating gold-bearing
layers in the 200-foot-~wide mineralized zone where it is covered by soil,
The remainder of the altered zone (excluding the gold-rich guneiss)
consistently contalned gold up to Q.9 ppm, silver up to 20,9 ppm, and
copper up to 2 percent, The higher silver content was not necessarily
related to the amount of copper or gold. Not enough 1ls known about the

bands of minerallzation to be able to calculate average grade or tonnage,
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EXPLANATION
Chloritlc schist, phyllite
and gnelss, mineralized
locally

intensely Iron-stained

cataclastic gnelss with
massive and dissemi-
nated sulfides

—— Gradational contact
¢ Strike and dip of foliation
“_  Strike of vertical foliatlon

—t Channel sample location,
64 |ength to scale

53-8l . .

“e%»" Soil sample locotion

Assay data given in table 26
0 10 30 50 pgev

o 15 METERS

Mopped by J. C. $¥ll, W L. Gnogy, K. Weir and J. Rataj, September 1975

Figure ¢3.-- Sweetheart Ridge prospect, west
central section detail, sample locations




Figure 63.--Sweetheart Ridge prospect: West central section detail,

sample locations.
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Although most of the 2,000-foor mapped portion of the altered zone
is covered by s0il and turf, wost of the outcrops were briefly examined
and evident bands of mineralization were sampled. Time and vegetative
cover did not permit close examination of the immediate areas on elther
side of the zone or the possible extension of the zone. Field and
petrographic examination suggest that this deposit is possibly of
sedimentary origin. 1If so, perslstence of metallic mineralization along
strike and down dip might be expected. The area warrants additional
exploration based on the 2,000-foot-long traceable mineralization, widths
up to six feet, and grades ranging up to 0.5 ounces per ton gold, 1.1

percent copper, and some Silver and zinc,

3. Other investigations in the vicinity of Sweetheart Ridge
mineralized zone
A brief recounalssance investigation was made of stained zomes
exposed in the area between the mineralized zone and the summit of peak

3405 to the northeast. Figures 59 and 64 show the sample locations and

Figure 64 near here.

table 26 gives the sample results. These stalned zones follow the
structure of the schist and gneiss in the area and, for the most part,
consist of iron-stained gneiss with very minor disseminated pyrite,

Sampling did not reveal any significant metal concentrations,
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A more thorough ianvestigation was made of the wmineralized zone
about 400 feet west of the Sweetheart Ridge mineralized zone and
parallel to ir. Eight samples were taken along this zone (samples
58250-252, 55278-281 in fig, 69) of the more promising outcrops
distributed 2,500 feer along strike. The samples were chip or spaced-
chip samples frow 3.3 to 13 feet long. Three samples contained traces
of gold, four samples from 5,5 to 16,8 ppm silver, and three contained
from 200 to 1,200 ppm zinc. The rest of the sample results are shown in
table 26, About 1,200 feet southwest of the above-discussed mineralized
zone is snother zome which was gsampled (4S282) at one location, but no
significant metal concentrations were found.

A brief reconnalssance was made of stained zones exposed in cliffs
along the western edge of Tracy Arm, Figure 64 shows the sample
locations and table 26 gives the sample results. Chip samples from one
zone of stained gneiss with disseminated pyrite (558102-5S104) contained
up to 940 ppm zipc, This zove 1s roughly allgned with the main
mineralized zome, but s loovg distance to the south. Chip samples from
another zone (55106-55109) of stained gneiss with disseminated pyrite

contained a trace of gold and up to 200 ppm zinc.
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Figure 64.~-Sumdum Glacier mineral belt between Sumdum copper—zinc

prospect and Tracy Arm.
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4, Tracy Arm zinc~copper prospect
This property,lalso known as the Jinglg Jangle; Neglected Prize and
Tracy prospect, lies in the crook of the major Tracy Arm elbow 8.5 miles
northwest of Mount Sumdum on a bench about one-fourth mille east of

shoreline (Rlate 3 and fig. 65). Banded pyrrhotite, sphalerite, and

Figure 65 near here,

chalcopyrite in a well defined zone parallel follation in hormblende~
plagloclase to hornblende-biotite gneiss; The zone 1s éxposed in 22
shallow open cuts and a lb—foot shaft. The open cuts are distributed
along strike for 1,150 feet and range in elevation from 740 feet to 850
feet. The width of the zone ranges from 1 ¢o 10 feet. The mineralization
strikes N. 20 to 30 W. with a nearly vertical dip. In spilte of rugged
topography and thin overburden, bedrock exposures are sparse. Heavy

brush and spruce and hemlock timber up to 18 inches in diameter form a
dense growth over the area,.

The sulfide zone was discovered in 1916 and had been explored by
nine open cuts and a 16-foot shaft along a strike length of 500 feet by
1923. Subsequent work increased the number of cuts (including the shaft)
to 23, exposing more of the zone along the strike length. The zone was
staked in 1922-23 as the Neglected Prize #1-3, in 1942~43 as the Jingle
Jangle, Jongle, Jungile, and 13 other claims, In 1958 as the Janglie, North
Jangle and 5 other claims, and in 1965-66 as the 34 Tracy claims. Tracy
claims numbered 4~24 in slightly different configurations than the
original Tracy claims were active in 1975. Four millsite locations were

recorded in 1974 on the west shore of Tracy Arm. There 1s no record of
production from this property.
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The prospect was examined by Buddington (1923), by Roehm (1942),
and by the Bureau of Mines in 1943. Reed and Twenhofel also briefly
examined the prospect in 1943 and their recommendation resulted in
detailled work by Gault and Fellows in 1944 (1953) under the strategic
minerals program,

During the present study access to the prospect was gained on foot
from a cleared helipad about 1,500 feet nmorth of the shaft on the
mineralized zone. In addition, an old but usable trail about a mile
long led to the prospect from the elbow in Tracy Arm.

Twenty-seven channel ssmples moiled from open cuts and the ghaft
were spaced along more than 1,100 feet of the mineralized zone,

Their copper values range from 0.02 to 5.7 percent and zinc values from

0.02 to 12,0 percent (table 27)., A zone of generally banded

TABLE 27 NEAR HERE.

»

pyrrhotite, sphalerite and chalcopyrite from 0.5 to 3.5 feet thick is
exposed in nearly all of 18 cuts along the more heavily mineralized

850-foot section of the zone.
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Figure 65.--Tracy Arm zinc-copper prospect, sample locations.
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Sample

K166

3K167
3K168
3K174
K75
3K176
377
3K179
K180
3K181
3Ki8z
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3P135
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3P139
30340

3P141
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Table 27.--Assay data, Tracy Arm zinc-copper prospect,

Semiguantitative
Spectrographic Atomic
Analysis Arcorption
Type Length porm ppm
Ft. (m.) Ag Mo~ Cd Au Cu Pb in

Channel 1.1 (.3} 3 7 26 0.05 1800 150 3600
do. 2.2 (.7 5N N 220 230 -
do. 05 (.2 7 7 30 L5 12000 20 2800
4o, 7.0 2.1 ] N N N 1600 Hy 1800
da. 5.3 1.6 70 20 200 L300 20000 15 13000
do. 5.3 1.6 5 5 20 5 5900 20 3600
do. 5.8 {21 5 5 50 .20 2900 25 8200
do. 4.3 El.3 5 10 180 .20 12000 25 23000
do. 4.2 1.3 3 5 30 H] 3500 20 5800
do. 58 (1.8} 50 10 100 60 1%000 ° 20 17000
do. 2.9 (.9 3 70 150 .80 20000 15 33000
do. 2.1 { -6) W 150 2.5 23000 3¢ 21000
do. 2.9 [ .9} 706 10 500 1.5 57000 20 120000
do. 3.0 ( .9) 50 7200 .40 17000 20 45000
do. 4.0 (1.2) 10 7 500 .40 21000 10 J000
do. 3.8 (1.2 1% 15 300 A0 24000 10 68000
do. 3.8 22.2 16 10 300 15 13000 10 68000
do. 3.6 1.1 10 7 250 A8 Q700 15 60000
do. 4.3 {1.3 15 0 300 5 4000 15 27000
do. 3.9 {1.2) 2 7 150 0.3¢ 180400 ) 20 43000
do bb { .9) 15 20 200 N 3400 15 20N00

Fire Assay

pom Description
u 9

ol A DS N (R R B SR B |

b
-

Gneiss and banded mineralization
with quartz and pyrite.

Greiss with pyrite and chalcopyrite.
Gneiss with banded sulfides. .
Gneiss.

Gneiss with suifides.

Gneiss and banded sulfides.
Gneiss with sulfides.

LI S R B D A e

qo.

13.0 do.

24,0 Gneiss and banded mineralization;
CRessivo-and—diesenincbod—oHides T

13.0  Schist with banded Shé-massives ?k;l{tckos
GMIfiden)

542 Massive pyrrhotite, chalcopyrite

and sphalerite.
13.7 40, gudd bomudeed  muweramhe wiloo o UL
19.2 Gnefss With massive subfides,

pyrite, chalcopyrite and sphalerfte.
21.9 Gneiss and banded mineralization
BaadatWith pyrite.

10.0 Aliccivpsul fide zone.

do.

- Greiss and banded mineralization w1th
vrite, chalcopyr1te spha?eri
7.1 Alaskite and schist wit éﬁﬂ
disseminated pyrite, cha1cnpyr
sphalerite.
- Gnaiss and bapded sulfides.



Sample

3P142
3P143
P44
P145

3P146
a7

Pit

17
18
19
20

2]
22

Type

Channel
do.
do.
do.

do.
do.

Table 27.--Assay data, Tracy Arm zinc-copper prospect, continued.

Semiquantitative
Spectrographic Atomic
Analysis Absorption Fire Assay
Length ppmw ppm ppm

Ft. {m.y Ag Mo Cd Au Cu Pb in Au Ag
21 { .8) 20 & 100 .50 13000 2% 33000 L 10.6
9.0 (2.7) 20 15 100 10 17000 20 17000 - -
0.1 (3.1} 3 10 200 15 80N0 30 32000 - -
6.5 2.0) 5 5 200 .50 18000 25 30000 N N
2.9 .9} 3 20 150 .25 20 - - -
2.7 .8} 5 1% 70 7.00 n - - -

Description

Gnefss and banded mineralization with
pyrite, chalcoovrite and sphalerite.

Gneiss with pyrrhotite, pyrite,
chatcopyrite, sphalerite.

Gneiss and banded mineralization with
pyrrhotite, pyrite, chalcopyrite and
sphalerite,

Banded ﬁd-wassiﬂ'su]fides.
do.

Gneiss and banded mineralization.



A 300-foot section of the 1,100 feet sampled appears to have the
highest assay values. Channel samples from the shaft and 17 open cuts
assayed 1,42 percent copper, 3.42 perceant zinc, 0.43 ounces silver per
ton and 0.008 ounces gold per ton across a 5.2-foot average width, At
February 1976 prices, this ore would have a combined metal value of
about $44 per ton. Using the convention of depth equal to one<half the
strike length and the reasonable assumption that grade and width persist
along strike for 850 feet and down dip for 425 feet, approximately
187,000 tons are inferred if a 10 cubic feet per ton volume-weight ratio
is used.

This deposit, as presently known, is approaching minability at 1976
metal prices; it 1s estimated to bave gross in-place value between
$1 million and $10 million.-

Magnetometer reconnailssance during the present study indicated no
response that would be useful in further delineating the mineralized
zone. Geochemical sampling (Race, 1962) along the projected strike of
the mineralized zome suggests that the deposit may extend several
hundred feet farther south than is indicated by the exposures in the
open cuts, and also that the deposit could be detected geochemically

only from within a few hundred feet,

203



S. Sumdum Glacier mineral belt between the Tracy Arm
zinc-cepper prospect and the Sumdum copper-zinc prospect

Between the Sumdum copper-zinc prospect and Fhe Tracy Arm zinc-
copper prospect there are zones of gneiss that are stained a prominent
red and yellow. Those zones, @ wda %6 0.4 miles wide, follow outcrop
foliation and can be traced for great distances, The stained zones and
areas between them were examlned for mineralization.

Samples of rocks in the stained zones contain more dissemilnated
pyrrhotite than the surrounding country rock. The staining is believed
to be due to weathering of pyrrhotite to geothite and "limonite."” No
concentrations of other sulfides were noted during examination of these
stained zones. Petrographic examination of rock specimens from those

zones revealed traces of sphalerite and chalcopyrite,
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Most of the 54 samples taken in tbis area were spaced-chip samples
across the structure and ranged Ia lengcth from 8 feet to 180 feet,

Figures 64 and 66 show the area and sample locations, and table 28 gives

— —~—

Figure 66 and table 28 near here,

the assay results. A few sample results were slightly anomalous; copper
reached a maximﬁm of 290 ppm, zinc 250 ppm, and lead 230 ppm, Twelve
of the samples contained 0.5-1 ppm silver., Two samples contained
significant mineralizatlon; one (4S364), an 0.8-foot chammel sample of a
quartz vein that assayed 30 ppm silver taken in area E, and the other,
an 8-foot spaced chip sample (4S334) of iron-stained gnelss contailning
disseminated sulfides that assayed 0.10 ppm gold taken in area D. Based
on.our examination of the stained zones, it appears that the Sumdum
copper-zinc prospect mlneralization does not extend north to the Tracy
Arm 2inc-copper prospect,
6. Sumdum copper-zinc prospect

The Sumdum copper-zinc prospect was discovered by the Alaska
Helicopter Syndicate in August 1958. Sixty-two lode claims were located
in 1958 and 1959. Geologic mapping, sampling and diamond drilling
programs were conducted largely during the 1959 season. MacKevett and
Blake (1964) 1investigated the deposits in 1960, and much of the
information presented here is derived from their work and from unpublisbed
data gathered in 1958 and 1959 by the owners of the prospect (written

commun., Cities Service Minerals Corporatdion, 1974).
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EXPLANATION
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Figure 6¢.-- Sumdu e
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G-l;c:a.‘.-
Figure 66.—-Sumdumhmineral belt between Sumdum copper-zinc prospect and

Tracy Arm, localities B through E, sample locations.
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Table 28.--Assay data, Sumdumﬁpinera1 belt between Sumdum {opper-zinc prospect and Tracy Arm.

Semiquantitative
Spectrographic Atomic
Analysis Absorptian
Sample Type Length pom ppm Description
Ft. 7 7 Ag o Cu Ph In
Area A '

45302 Spaced chip, 30 {9.1) 0.5 N 30 60 130 Iron-stained gneiss.

2-ft. interval )
45303 do. 26 i?.?; N N L 10 Kt do.
45304 Spaced chip, N 3.4 2.0 N 30 35 60 do.

0.5-ft. interval
453713 Spaced chip, 1.5 {3.5) N N 5 10 70 Atered granite in fault

1-ft. {nterval zone.
45314 Spaced chip, 85 (25.9} N ] 85 5 170 Iron-stained gnelss.

2-ft. interval
45315 Spaced chip, 32 {9.8} N N 78 HY 60 do.

. 1-ft. interval )

45316 do. - 19 55.8 N 15 95 10 60 do.
48N7 Spaced chip, 12 3.7 N N 170 L 10 Gneiss with veins.

0.125-ft. dinterval.
45318 Spaced chip, 60 {10.2} N N 80 5 10 Iron-stained gneiss.

2-ft. intarval
45319 Spaced chip, 21 . {6.4) N N a5 5 50 do,

1-ft. intervail
45320 do. 19 (5.8} K L 85 5 10 do,

Area B
45287 Channel 10.0 {3.0) 1 10 35 15 160 Iron-stained gnelss.
45288 Spaced ¢hip, 6 {1.8) .5 15 50 15 250 do.
- 0,25-ft. interval

45289 Spaced chip, 27 (8.2) N 5 35 18 120 do.

0.5-ft. interval
45290 Spaced chip, 15 (4.6) N 5 40 ki 170 Iron-stained aneiss.

0.5-ft. interval

4529 Spaced chip, 15 (4.6) N N 60 10 n do,
2-ft. interval .



Claedm , _
Table 28.~-Assay data, Sumdumhyinera] belt between Sumcum Capper-zinc prospect and Tracy Arm, continued.

Semiquantitative
Snectroaraphic Atrrip
Mnalysis Miserption
Sample Tvne Lencth ~ nom npm . Bescription
FE. Tm, 7 1) 12 ™ th —7n
) Arez B cont. : .
"45292 Svaced chip, 13 (4.m) N I 35 5 25 Iron-stained oneiss,
n,25-ft, interval .
45293 Spaced chin, 8 (2.4} 0.5 7 25 1¢ 85 -$11icified phvllitic
n,5-ft, intervail ' schist.
45294 -~ Spaced chip, 180 {54,9) 1.5 N 55 5 45 Tron-stafned schist.
2-ft. interval - : :
452952 Seaced chip, 150 (45.7) i N 10 L 30 Iron-stained schist.
2-ft. interval
. ' : Area ¢
45295 Continuous chip 13 (4.0) N i S0 5 50 Silicified schist with sulfides.
45296 Swaced chip, 130 (39.6)} L N 50 ] 10 Iron-stained schist, ' -
#5297 do. 90 {27.4) t N 35 L 20 do,
45298 Selected grab - - L N 290 L 35 Iron-stained gneiss.
45299 do, - - L N 150 5 15 do,
45300 Soaced chip, 75 {22.9) L N 120 10 20 do.
. -1.ft, Interval ’
45301 do. . 75 (22.9) L N &0 10 20 do.
45328 Spaced chip, 75 (22.9) 0.5 10 130 5 kU do,
Z2=-ft. interval .
45329 do. .15 {22.9) 5 T0 160 5 15 do,
45330 Spaced chip, 20 {6.1) 1 10 20 18- 55 Iron-stained gneiss.
0.5-ft. interval
45331 Spaced chip, 27 (8.2) .5 N 60 10 50 Iron-stainad schist.
1-ft. interval
45332 Spaced chip, 7 (2.1 1 5 an 75 40 do,

0.5-ft. interval



Sample

25333
253341/
45335
45336
45337

45338
45339

453502/
45351

45352
45353

45354
453552/

45356
45357
45358
45359

45360

WOy
Table 2R.--Assay data, Sumduqﬁpineral telt between Sunxlum Copper-zinc prospect and Tracy Arm, continued.

Type

‘ Spaced chip,

2-ft. interval
Spaced chip,
1-ft. interval
do.

do.

Channel

Spaced chip,
1-ft. interval

Spaced chip,
0.5-f{. interval
Spaced chip,
T-ft. interval
do.

Spvaced chip,
1-f¢{. interval
do.

Spaced chip,
0.5-ft. interval
Spaced chip,
1-ft. interval
do.

do.

Spaced chip,
0.5-ft, interval
Spaced chip,
1-ft. interval

1/ Atomic absorption gave 0.10 ppm Au

Length

26
12
n

12
18.6

10
60

38

35

15

50
8.4

26

m,

(6.1)

- {2.4)

(7.9
i

(£1:§§

(3.7)
(5.7}

(3.0)
(18.3)

{11.86)

(10.7)
{4.6

(15.2
(2.6

{7.9)

2/ Atomic absorption gave L for Au

Semiquantitative
Spectrographic
Analysis
Ag Mo
Area D
L K
L |
0.5 N
L N
1 20
N N
L N
Area [
N 30
N N
N N
N N
N N
N N
N N
N 30
N N
N N
N N

Atomic
Absorption
ppm
Lu Ph Zn
15 5 40
58 5 95
15 5 35
25 10 45
75 5 230
20 N 5
70 15 BS
25 5 250
40 16 55
60 5 25
80 L 25
15 L 25
85 10 160
35 L 20
50 5 20
45 5 30
45 L 45
15 40 40

Description

Gneiss with disseminated
sulfides.

Greiss.

do.

Iron-stained gnefiss.
do.

Quartz vein.
Iron-stained schist.

fron-stained schist.
do.

do.
Iron-stained gneiss.

éron-stained phyllite.
0.

do.
do.
do.
Iron-stained schist.

do,



Sample

45361

45362
45363
45364

Type

Spaced chip,
1-ft. interval.
do.

do.,

Channel

Clausier
Table 28.--Assay data, Sumdum mineral belt between Sumdum Copper-zinc prospect and Tracy Arm, continued.

M
Semiquantitative
Spactrographic Atomic
Analysis Absorption

Length ppm ppR

Ft. (.} Ag {u Pb n
Area E cont.

K] {9.4) N N 3 5 0
19 {5.8 K N 5 5 25
3 (9.4 0.5 N 5 10 45

. (0.2 30 N L 230 45

Description

Iron-stained schist,

do.
do.






Disseminated and locally massive pyrrhotite and pyrite bodies
containing chalcopyrite and sphalerite with small amounts of boraite,
chalcocite, malachite, azurite, and galena occur in steeply dipping
northwest striking zones from one to 50 feet thick. Such zones have
been found on either side of the mile-wide Sumdum Glacler and those zones
on the southeast side of rhe Glacier appear to align with those on the
northwest side. The mineralized zones are not continuously exposed but
are vislble in cliffs and in surface trenches. They are otherwlse
covered with gnow, ice and rock rubble, They bave been partially
explored by 14 diamond drill holes totalling 5,400 feet, about half on
either side of the glacier. Evidence from diamond drilling in
conjunction with surface trenches and cliff exposures indicates that
copper and zinc mineralization could extend along strike for 10,000 feet

or more assuming continuity exists baweslh the Sumdum Glacler.

Figures 67, 68 and 69 near here.

Diamond drill hole intercepts give a three-dimenslonal pilcture of
a large nearly isoclinal anticlinal fold that widens downward.
Apparcntly continuous mineralilzation in a selective horizon or horizons

is thickest in the fold crest and tends to thin down the limbs,

207



FIGURE .78

FIGURE 6

Bose Ofom U.S. Geological Survey BulL1108-€ plate L
Figure 67-Index map for Sumdum copper-zinc prospect




Figure 67.--Index map for Sumdum copper-zinc prospect.
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EXPLANATION

Glacial ice and permanent
snowfields (Quaternary)

" | Kgqd l Foliated dlorite (Cretacaous?)
C Predominently biofite schist or

hornblande schist and
omghibolite { Crataceous ?)

Contact, dotfed .whers concealed
—==<**¢ (ganeralized from plate |.)

N\ strike and dip of foliation

Sirike of vertical fotiation

\ Deposits of sulfide minergls,
chiefty pyrite and pyrrhotite

A Channel or spaced chip
4S34! sample localion

-Assgy data given in table 29

[~ ————— 3000
(o] 05 M
o 05 KM

A

~ — Fd
4K |95—‘98’(,/
i

4K221, 299-3 7"
233-34,269-70 7
4000 A

\_/_-?_‘3500

Bose from U.S.Geological Sutvey Bull. 1108-E, platel

Figure ¢8--Sumdum copper-zinc prospect, north
saction, sample locations




Figure 68,--Sumdum copper-zinc prospect, north section, sample locations.
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ak241-42,
247-48 |

4K232, 235-40,
245-50.-" 7
- ,'./-_\.

)

EXPLANATION

-] Glaclal ice and permanemnt
] snowflelds {Quaternory)

Follated dlorite (Cretacecus?)

Predominently ﬁdﬁa schist or
hornblende schist and amphlbolite
(Cretaceous 7)

_ Contact, dotted whare concecled
**“*(generalized from plate I.)

/7 strike and dip of tdiation
N Strike of vertical follation

\ Deposife of sulfide minerals, chiefly

pyrite and pyrrhotlta

\/\ Spaced chip somple, length to
4K263 scale

4 4K2653 Channel or spoced chip

sample localion

Assay data given In table 29

? 0,-5 L]

0] os KM

4k 265-66

A Xa7
4K267-68

248378-76

A4S377

445378

\ 4‘/.}»

Base from US Gsological Survey Bull. 1108-E, plate |.

Figure 69 Sumdum copf_er-zinc prospect, south section,
sample locations



Figure 69.--Sumdum copper-zinc prospect, south section, sample locations.
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Mineralfzed intercepts in difamond drill holes vary from more than
50 feet'to less than 10 feet with the wider sections being nearer the
fold crest generally, Copper assay values vary from almost nil to more
than 1.5 percent copper and generally lle between 0;5 percent and 1,0
percent, Although zinc 18 pregent the assays are lower than those for
copper. Silver values average about 0,25 ounces/ton,

Host rocks are Interlayered bilotite-quartz-plagtoclase and
hornblende-plagioclase gnefsses of the blotlte schist map unit which have
been 1soclinally folded and are characterized by numerous minor folds on
the larger fold limba, Some potential ore bodies are localized along
the crests of thése minor folds on the limbs of a large, nearly ilsoclinal
anticline, thus accounting for two sub-parallel mineralized zones in
most areas which were drilled and surface sampled, Bodfes in area #3
north of the glacler (£ig. 68) follow brecciated fault zones and also
comprise two sub-~parallel zones, suggesting they are part of the same
oy a parallel fold structure.

Although the continuity of mineralized structure across the glacier
cannot be clearly proven, it is suggested by the alignment of the
structure and presence of twin zones on either side of the mile-~wide
glacier; There are; however; no reasonable drill sites from which the
continuity of this structure under the Sumdum Glacier could be simply

tested,
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Exploration by the owners in 1958 and 1959, in addition to 5,400
feet of dlamond drilling, included 300 feet of open cuts that were
channel sampled in areas along the zone or zones of exposed
mineralization both north and south of the glacler. Sampled sections 1n
both diamond drill core and in open cuts were 10 feet or less. More than
200 sampled sections of core and about 50 channel samples from the open
cuts were assayed for copper. 1In addition, zine, gold, and sillver were
run on longer sections which were welght-ratio composited into single
assay samples.

During the present study snmow cover was conslderably more extensive
than 15 years before, for all drill sites and most open cuts sampled by
the owners in the late 1950's were concealed by snow throughout our
investigation. Those open cuts which were exposed during our study were
channel sampled. Spaced-chip samples were also obtalned across other
measured sections where rocks appeared particularly iron-stained. The
latter were obtained from some of the few rock exposures that were
accessible for sampling, and are not necessarily preciseiy along proijected

trends of the mineralized structure (table 29, figs. 68 and 69).

Table 29 near here.
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. Sample

45345
45345
45347
45348

45349

45340

45341
45342

45343

45344

4K192
4K153
4K194
4K195
4K196
4X197

4K198

Type

Spaced chip,
1-ft. interval
do.

Chip

Spaced chip,
1-ft, interval
do.

Spaced chip,

8.5-ft. interval

Chip

Spaced chip,
I-ft. interval
do.

Spacéd chip,

0.5-ft. interval

Spaced chip,
1-ft. interval
do.

do.
Setected grab

Spaced chip,
1-ft. interval
do.

Table 29.--Assay data, Sumdum copper-zinc prospect.

Semiquantitative

Length
Ft. (m.)

50 {15.2)
¥ {1.8
12.0 5 1.7
54 16.5
54  {16.5)
14 { 4.3}
56 (1.
50 (15.

1.7)
5.2)
TR RY

75 {22.9}
75 {22.9)
50 {15.2)
60 (18.3)
55 {156.8)

Spectrographic Atomic
Analysis Absorption
_gpm
Ag Mo Au
No. 1 area
N -N N 3 L
N N 0.05 40 5
7 20 L} 15 180
L N i 35 15
7 30 L 70 750
No. 2 area
i N N .85 L
3 N 10 8100 49
.5 20 N 50 s
L N N 85 10
L o N a5 5
No. 3 area
7 N i 30 10
L N N 25 16
N N N 20 L
1.5 N N €80 95
10 N N 870 1100
2 N. N 150 e
3 L hi 290 400

50
50
40
60

1500

30

110
65

40
50
60
S}
15
1300
410
180
370

Fire Assay

e I e TR

Description

Iron-stained gneiss with
disseminated sulfides.
do.

Quart2 vein.
Iron-stained gneiss with
disseminated sulfides.

do.

Iron-stained gneiss.

Massive sulfide vefn.
Iron-stained gneiss.

do.
do.

Hornfels.

wo1joas
SAONULIUOD

do,

Dark schist with disseminated pyrite,
Gneiss with pyrrhotite.

Gossan.

Gneiss.-

do.

T EER
SNONU§IUeD



Samole

4K199
4K22%

4K222
4¥223
4K224
4¥225

4K226
4227
4K228

4229 -

4K230

4K231
4K233
4x234
4K269
4x270

4x24
4K242
4K243

4K244

4K245
4246

4K247
K248

Tvoe

.Channel

do.,

do.

do.

do,

Snaced chip,
1-ft, interval
Channel

do.

Snaced chip,
I-ft. interval
Channel

Spaced chip,
0.5-ft, interval
do.

Chip

do.

Composite gyab
thanne)

thip

do.

Spaced chip,
1=ft. interval
Spaced chip,
0.5-ft, interval
Selected grab
Spaced chip,
0.5=ft. interyal
da,

do,

Table 29.--Assay data, Sumdum copper-zinc prospect, continued,

Semiguantitative
Spectrograshic Atomic
Analysis Mbsorotion
Lenoth - phm nom
Ft., {m.} Aq Ho Ay Cu Pb In
' No, 3 area-continued
0.8 E 0,.2) . 7 M . L} 7000 310 65000
3.0 .9 10 N .05 12000 25 25010
1.8 (0.,5) Hy 30 L1000 2300 a0 1400
0.4 0.1) 15 N .10 5900 65 42000
1.2 0.4 15 30 N 2300 24nn 38000
30 9.1 5 N N 750 40 430
2.9 0.,9) 10 N g 2700 25 390
0,9 0.3} 5 N N 500 85 400
28 8.5} 3 30 L ?00 40 180
1.7 E 0.58) 2 10 N 51060 20 3500
68 20.7) 2 7 N 280 20 120
72 {2%.9) L N N 95 20 n
2.3 (0.7 2 L N 400 50 280
3.7 { 1.1) 3 L i 650 30 180
- - 7 N 1.5 an 330 150
6.1 (1.9} 15 N L 7200 25 5200
No, 4 area
6,8 (2.1 N N N 50 L 25
17.4 E 5.3; N N N 140 10 60
28 8.5 N N N 25 L 50
10 { 3.0) N N N 20 L 55
- - N N N 50 L g0
25 { 7.6) ¢ | N L] 45 L K}
16 4,9} K | N 45 L . 45
17 5.2) M N N 40 in 50

Fire Assav

uggom =

] | I I B | ==

[ I D D S R |

—

[ ]

Description

Pyrrhotite and chalcopyrite,

Massive phyrrhotite with
chalcopyrite and sphalerite,

Hanging wall of pyrrhotite zone,

Pyrrhotite zone,

Gossan,

Gneiss apd gossan

Gossan,
Greiss, .
Gossan breccia zone,

Sulfide 20ne,
Gneiss

Schist and gneiss,

Gneiss,

do,

Gossan breceta,

Pyrrhotite with chalcopyrite
and sphalerite,

Greiss, minor pyrrhotite,
Gnefss, ’
Iron-stained gneiss.

do.

Rusty quartzite,
Iron-stained zone.

Gneiss.
do,



Sample

4K234
Xz

4K235

4236
4K237
_4K238
X239
X220

K249
4K250

aK251
4K252
4K253
4K254
4k 255
4K256
4K257

4K258

Type

Chip

Spaced chip,
0.5-ft. intarval
Channet

do.

do.

do.

do.

Spaced chip,
1-ft. interval

Chanpel
do.

do.

do.

do,

do.

do,

Spaced chip,
0.5-ft. interval
Spaced chin,
1-ft. interval
do,

Table 29.--Assay data, Sumdum copper-zin¢ prospect, continued.

Length DRM.
Ft. ™) A Mo

3.7
50

10.0

.0
10.0
mn.Q

6.2

10.
5.

o
0

10.0
10.0
10.0
10.0
10,0
40

45

(1.1}
{15.2)

{ 3.7

{ 3.0}
3.0E
3.0
3.0

2.2

{12.2)

(13.7)

Semfquantitative
Spectrographic
- Analvsis
3 L
3 f
10 N
2 ]
2.7 H
1 (]
2 N
0.5 |
5 N
3 N
7 N
15 N
10 N
15 H
15 7
20 N
2 N
10 N

Rtomic
Absorntion Fire Asgav
m ppm
Au Tu Pb -~ In Au Ag
No. 5 area
N §50 30 180 - -
05 260 20 630 - -
1.5 7807 900 21000 N 22.6
Jdo 710 3% 280 - -
L 650 35 120 - -
L0 000 15 80 - -
100 890 15 150 - -
L 30 1§ o0 - -
0.15 1000 130 4200 NO10.3
05 980 210 310 - :
L300 3300 150 5400 . -
A0 so0n 790 22000 - -
L0 4400 660 8100 , -
L0 6800 360 6600 - -
.55 2600 320 1508 - -
25 900 400 85D .7 8.9
05 600 30 180 - -
.20 900 690 5200 - -

Description

Gneiss
40.

" Gre{ss with pyrrhotite, chalcony-

rite and sphalerite,
Gnetss with oyrrhotite,
Crenulated

do,

do.

Gneiss

Pyrite pod.
Gneiss

1013995 L"'ﬂ_EBf;;EE“)
SNONK | JU0D SRONY U0

Gneiss with pyrrhotite, chalcopyrite

and sphalerite zone.
do.

do. w §

do. 0

do. . = 3

Rusty gneiss with pyrite poeds, s g
“

do.

do.,



Table 29.--Assay data, Sumdum copper-zin¢ prospect, continued.

uo{3I95
SNONU LU0

uo 137353

uoL3des

Semiquantitative
Snectrograchic - Atomic
Analysis Absorotion Fire Assay

Sample Tyoe Length pom * npm . . ppm Description

Ft. ) Ag Mo Ay Cu Fb Zn Au Ag .

) - Southeast of no, 5 area
4K259 Spaced chip, 75 (22.9) 8.5 H L 480 106y 1800 - - Rusty schist and gneiss with minor
1-ft, interval . .sylfides, Projection of ore zone
' probably west under snow,
4K260 do. 75 E?Z.Q) N N N 4h 55 40 - - do,
4K261 - do. 75 22.9) R N ] 5N L 35 - - do.
45262 do. 75 (22.9) N N ] 25 5 20 - - do, )
4K263 do, ’ 70 (21.3) K N ] 35 5 65 - - Gneissic rocks with minor
: . disseminated iron sulfides,
4K264 do, ' 68 (2n.7) N i ] A5 5 50 - - : do,
K265 do. 24 { 7.3) H K N 167 5 20 - - Dark banded gneiss
4K266 do. 43 13.1} N N N 95 L 15 - - do,
4K267 do. 50 sm.z} N N N 60 15 75 - - Rusty gneiss.
4K268 do. 14 4,3} N K N 25 25 45 - - do,
45375 do, 85 }19.8) ! N N a5 20 70 - - Stained shist.
45376 do. 65 19.8} N N L 25 20 T35 - - do.
45377 Spaced chip, 18 { 5.5) ] 5 N ‘55 15 80 - - Stafned schist with sulfides.
0.5-ft, interval

45378 do. 36 (11.0) N N N 50 15 75 - - Statned schist with finely-

dtsseminated sulfides,

L.J L)L _Jo_ J

uoiyoes
SRONULGUOD SNUNULIUGD SNONULILOD






Two 50-foot open cuts on the edge of southwest~facing cliffs at the
extreme south end of the two zones in area #5 were channel sampled; the
assay results were very simlilar to results reported by the owners in
1959. Our samples from outcrops and open cuts 1n areas #2 and #3 also
confirm generally the values reported by the owners in those areas,
Spaced-chip samples were taken along measured lines normal to structure
but not necessarily across the mineralized structure, Those taken south
of area #2 to one-half mile south of area #5 generally contained above
background amounts of copper, zinc and silver, and indicate geochemical
trends in that these metals are present parallel to structure over a
long distance. Most of those collected in and north of area f were not
anomalous. Samples from the 4,750-foot peak and mountain shoulder a
mile south of area #5 also were not anomalous. The latter, however, are
not necessarily quite on trend with the mineralized structure, Also the
mineralized structural horizons, if they extend that far south on the
limbs of a suggested large anticlinal fold having a gentle southeaétward
axial piunge, would probably be buried there rather than being exposed,
This area 18 within the claim boundaries.,

Reserve calculations have been made by the Bureau of Mines based on
diamond drill hole and surface rrench assays furnished by the owners,
using a standard modified polygonal system. The results of the
calculations are summarized below; they represent only that part of the

deposit that has been explored.
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The wineralized zones exposed on both sides of the Sumdum Glacier
align and apparently extend beneath the glacler, The mineralized zones
that are best explored by diamond drilling are at areas #3 and #5 located
on the north and south sides of the glacier. The north end of the
drilled section of the mineralized zone at area #3 is separated by 9,000
feet from the souvth end of the drilled section of the mineralized zone
at area #5, This 9,000 feet consists of 1,500 feet that is drilled,
6,000 feet that 1is covered by glacier, and 1,500 feet that is poorly
exposed. with difficult access and 1s little explored, The 1,500<foot
strike length (Areas #3 and #5) that is drilled contains 1,870,000 tons
of 1indicated resources with an average widch of 31.5 feet and an average
grade (as estimated from assays) of 0,57 percent copper, 0,37 percent
zinc, and 0,30 ounces per ton silver. If the mineralized zones display
the same width and grade under the glacier as they do at areas #3 and
#5 and if they extend down dip for 1,000 feet (1,000 feet of down dip
mineraltization is exposed) there 1s an inferred tounage of 26,480,000,
If this is combined with an additional inferred tonnage of 217,000 toms
at area #2, the total inferred tonnage for the prospect is 26,700,000
with an average width of 31,4 feet and an average assay of 0.57 percent
copper, 0.37 percent zinc and 0.30 ounces per ton silver,

The calculations also indicate that one part of this deposit
contains about 211,000 toms of indicated ore averaging 1,18 percent
copper, 0.15 percent zinec, and 0.25 oz/ton silver over a 12,7-foot width
and 575-foot strike length to a depth of 540 feet, and another part has

217,500 tons of inferred ore containing 1.15 percent copper and 0,37
percent zinc over a 12,5-foot width and 600-foot strike length to a

depth of 290 feet.
212
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7, Powers Creek altered zome
Rusty siliceous schist is exposed at the head of Powers Creek 1/4

mile below the terminus of Sumdum Glacier (fig. 70); this recently

Figure 70 near here.

glaclated terrain is nearly devoid of soll and vegetation. One lode
claim, the Eclipse, reportedly was located in this vicinity in 1902.
The counspicuous color and proximity to the Sumdum copper-zinc prospect
suggested the area was mineralized. During this study, 11 spaced chip
samples (with 2-foot interval) were taken in a composite section 1,130
feet long approximately normal to strike of the schists. The analyseé

(table 30) show all 1) samples contained 0.5 to 1.0 ppm silver, 3 samples

TABLE 30 WEAR HERE.

15 to 30 ppm molybdenum, and two samples had values of 150 to 380 ppm
zinc. The analyses indicated nothing else of significance. Small
quantities of finely disseminated sulfides were seen in several places.
Petrographic examination indicated this to be pyrrhotite although a
trace of chalcopyrite was detected 1in one specimen. Sphalerite was not

detected.

The country rocks in the area are siliceous, muscovite and chlorite

schists that are somewhat graphitic and have numerous small folds and

quartz lenses. Examination indicates these rocks, though highly iron-
stained, are similar in metal content to unmineralized schists and

gneisses of the area generally.
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Figure 7o.-- Powers Creek stained zone, sample locations



Pigure 70,~~Powers Creek stained zone, sample locations.
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8. Portland prospect
The long inactive Portland gold prospect is situated about 300 yards
from the northeast shore of Endicott Arm and about 175 feet above sea
level. A well-bullt but overgrown trall- joins the workings with cabin
ruins near the beach. Development consists of 305 feet of workings in

three adits probably driven between 1890 and 1910 (fig. 71). The adits

Figure 71 near here.

are driven normal to iron-stained, stlicified muscovite schist and
phyllite (of the phyllite and slate map upit) which contain numerous
quartz stringers and lenses parallel to schistosity, Pyrite, pyrrhotite,
and trdaces of galena, sphalerite and chalcopyrite occur as sparse
disseminations and in occasional thin stringers parallel to foliation.',
Seven claims were located in 1889 and.were relocated in 1897, Additional
claims recorded during the next few years were reported in this vicinity
but descriptions are vague and none, including the Portland group itself,
could be ldentified on the ground. Spéncer (1906) briefly discussed the
property and reported a cross—cut tunnel. Two other cross-~cuts pxobably
were driven not long after that. Herreld and Race (1962) sampled and
mapped the two larger cross-cuts. Information- from their work has been

incorporated into the figure and text of the present study;
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Mucovite schist(MU SC)
or graphitic schist

{GR SC) with quartz
lenses and rods and
occasional thin bands
of finely-disseminated
pyrite

Grodational contact -
~F0 strike and dip of

, foliation

., Strike of vertical
foliation

0

Strike and dip of joints

Trend and plunge of
quartz rod

\/2\ Chip sample location,
length to scale

46 Chip somple location
* Assay dato given in table 3(

¢} B0 FEET

o) 15 METERS

LOCATION MAP
INTERMEDIATE
LONG
in®
s '/SHORT
ADIT
Endicot? Arm O 600 FEET
\ Y ‘ d:abin rulns 0 200M
SR 3
64 FEET N \MU se | *

\‘\sn SC N

.\ Ne——GR SC
\\\GR S—wmu 38
covered enfrance
{timbered dry woll

and filt}.
cabin ruins
etevahion app.

i7t feet

1§
P
ELEVATION OF PORTAL

' APP. 208 FEET
ELEVATION OF PORTAL :

APP. |75 FEET

Mopped by A.Kimball, T,L.Pittman and F,Smith, August 1972
Figure 7.-- Portland propect, somple locations




Figure 71.--Portland prospect, sample locations.
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The only surface exposures in the area are so heavily overgwown and
weathered as to preclude sampling them; however, the three cross—cuts
present continuous exposures pormal to the foliation. The analyses of
23 channel samples covering the full length of each of three cross—cuts

189, 109, and 7 feet in length are reported in table 31, A majority are

TABLE 31 NEAR HERE.

anomalous in one or more of the elements: gold, silver, copper, lead
and zinc. The highest value for each of these elements was in a single
8-foot sample from the short cross-cut: 0.10 ppm gold, 10 ppm silver,
with 930 ppm copper, 1,800 ppm lead and 3,400 ppm zinc. All the other
values of interest were obtained in the long cross-cut 33 feet below the
short one. One sample from the long cross—cut, the only other sample
containing measurable gold (0.10 ppm) lies down dip from the gold value
in the short cross-cut. The intermediate length cross-cut contained no
significant gold or other metal values although it probably intersects
the same structure.

Although generally considered a gold-silver prospect, the Portland
prospect contains base metal values which suggest continuity with other

base metal prospects along the Sumdum Glacier mineral belt.
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Table 31.--Assay data, Portland prospect.

Semiquantitative
Spectrographic Atomic
Analysis Absorption
Sampte Type Length pom ppm Description
Ft. ) Ag Cu b in
Intermediate length adit
11/ (2K156) Chip 20.0 ( 6.1 N 60 20 1580 Black phyliitic schist.
2 {2K157} do. 20.G { 6.1 -N 25 15 45 Muscovite schist.
3 2K158§ do. 20.0 2 6.1 N 15 30 20 Mustovite schist with quartz.
4 2159 do. 20.0 6.1 N 25 40 70 Phyllite with quartz.
5 2¥160) do. 10.0 { 3.9} N 20 25 45 Quartz muscovite schist.
6 2K162) do. .5 { .15} N 10 35 14 Thin band of iron,
7 2K161) do. 19.0 { 5.8) N 16 10 10 do,
Long adit
8 fZK!dl} Chip 18.0 5.5} 0.7 35 60 12¢ Mica schist.
9 (2K142) do. 4.0 1.2 N 10 25 15 Sericitic schist,
10 (2K143}) do. 20.0 6.1 N 20 20 75 PhyTlitic schist.
12 (2K144}) de. 20.0 6.1 N 60 40 240 Phyliitic schist with chlorite.
13 2K145;gj do. 7.0 2.}} .5 40 55 150 do.
14 ZK146 do. 11.0 3.4 N 70 20 180 Dark phyllitic schist,
15 2K147} do. 1.5 .5) N 30 35 30 Quartz rod
16 [2K148 do. 6.5 2.0 N 650 20 250 Dark phy1litic schist with muscovite.
17 2X349 do. il.¢ 3.4 L 45 85 360 Quartz mica schist.
18 32K]50 do. 4.0 1.2 N 80 65 310 Dark quartz phyllitic schist.
19 2K151) do. 23.0 7.0 2 300 460 950 Quartz schist.
.20 2K152 do. 20.0 6.1 N 20 a5 55 Quartz muscovite schist.
21 2X153 do. 26.0 6.1 1 a5 400 270 Schist with guartz.
22 2K154 do. 20.0 6.1 N 45 170 25 do. .
23 2K155} do. 9.0 { 2.7 L 25 200 80 Quartz muscovite schist.
Short adit .
N {2K163)3/ Chip 8.0 { 2.4) 10 330 1800 3400 Thin band of iron.

1/ Refer to figure _
2/ Atomic absorption gave 0.10 ppm Au.
3/ Atomic absorption gave 0.10 ppm Au.



Table 31.--Assay data, Portland prospect, continued.

Semiquantitative
Spectrographic Atomic
Analysis Absorption
Sample Type Length ppm ) ppm Description
Ft. {m.) Ag Cu Pb In :

Portland extension

2K164 Spaced chip, 24 { 7.3) K 35 N - 35 Siliceous calc-breccia,
1-ft. interval -

K165 23 7.0) N 20 25 35 do.

2K166 Spaced chip, 40 12.2) N 4p 45 55 Graphitic calc-schist,
b-ft. interval

2K167 do. 100 {30.5)} R 25 30 25 Catc-schist.



Iron-stained rocks that occur in a prominent cove 2-1/2 miles
southeast of the Portland workings were also sampled (table 31), but are
grobably east of the Portland prospect structure. They consist of
quartz-ankerite breccia associated with calcareous graphite schist.
Although traces of chalcopyrite were detected in some specimens, assays
show very low copper values. Opne sample contained 100 ppm lead, the
only anomalous value reported in this group of four samples. This area
may be the area referred to as the Portland extension.

9. Bushy Islands copper anomaly

Copper stains and traces of chalcopyrite in quartz stringers in

phyllite occur on a wave cut bench just below tide line 2t the north end

of the Bushy Islands in Endicott Arm (fig. 72).

Figure 72 near here.

A chip sample was cut across 5.2 feet of the phyllite where slightly
copper-stained quartz stringers were most evident. These quartz
stringers, 0.05 to 1.5 feet wide, locally contailn traces of chalcopyrite,
sphalerite, and malachite. They generally parallel the foliation.
Analyses indicated 700 ppm copper and 1,600 ppm zinc, and 0.015 ounces
silver per ton. Other metal values are insignificant. Search of the
limited bedrock beach, the only good rock exposure in the vicinity,

revealed no additional evidence of copper mineralization.
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Sulfide stringers 1in blotite schist 0.6 mile to the southwest on
the northeast shore of Sumdum Island were sampled. Samples were cut in
three Iincrements along a 27,9-foot section across foliation of the
achists which contain subparallel quartz stringers with bands of
marcasite and pyrite along the schistosity. The central sample of the
three, 11.8 feet long, assayed 140 ppm zinc and 15 ppm molybdenum, Other
values obtained from the three samples were of less interest. A fourth
sample, a compnsgite of multiple cuts from a 0.1 to 0.5-foot wide sulfide-
pearing quartz vein, gave values of 80 ppm lead and 160 ppm zinc., Both
of these localitles are within the Sumdum qajcier mineral belt but are
well isolated due to their island location.

10, Sulphide prospect

The Sulphide group, an active zinc-lead-silver prospect, 1s located
nine miles below Sanford Cove on the southwest side of Endicott Arm,
The prospect consists of poorly defined bands of disseminated sulfides
roughly parallel to the follation in gneiss and quartzite, Four shallow
open cuts along the strike expose an aggregate of 130 feet of
mineralization., Projected between cuts, the mineralization crudely

defines a single zone with a length of about 830 feet (fig, 73), A

Figure 73 near here,

fifth open cut (#3) was unmineralized, Most of the area is covered with
overburden and thick vegetation, However, some sparse sulfildes are

visible in rock outcrops on the beach along strike of the mineralized

20ne
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LOCATION MAP
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Figure 72--Sumdum and Bushy lIslands,

somple locations.



Figure 72.--Sumdum and Bushy Islands, sample locations.
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Figure 73.--Sulphide prospect, sample locations.
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The Sulphide prospect was staked in 1925 as three “Igaho" claims,
It was restaked in 1939 as the 40 percent group and most of the trenching
was done at that time, It was relocated as the Maybe group about 1955
and as the Sulphide group of 16 claims in 1969 and 1970, Most recently
it was relocated as four "Iceburg” claims and was active in 1975,
The property was examined for gold and silver byAa representative
of the Alaska-Juneau Gold Mining Company in 1928, The property was
again examined by J, C, Roehm, Territorial Department of Mines, in 1942
and Nell M, Muir, U;S‘ Bureau of Mines, in 1943,
Bands of massive sulfides up to 0.4 foot thick parallel the foliation

of the ruaty feldspathic gneiss and quartzite. Sphalerite, galera and

chalcopyrite accompanied by pyrrhotite and marcasite follow selectilve
horizons in minor folds and have clearly been metamorphosed, The
sulfides are concentrated in the crest of small folds and as graims and
stringers parallel to the foliation. The mineralized zone ranges from

5 to 15 feet wide,
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During the present study, 21 channel samples were cut across the

zone in four open cuts #1, 2, 4, and 5 (table 32) over a dlstance of

TABLE 32 near here.

800 feet, The five samples having the highest combined copper-lead-zinc-

silver values ranged in length from 4,4 to 7,0 feet and contained 0,02
to 0,25 percent copper, 0,65 to 1.30 percent lead, and 1.25 to 1,90
percent zinc, Silver values ranged from 0,02 to 0,88 ounces per ton,
and gold from nil to Q,004 ounces per ton, Sample 3P00S which cut
across 5.5 feet of open cut #1 probably had the highest combined values:
0,1 percent copper, 1;3 percent lead, 1.75 percent zinc; 0.88 ounce
silver per ton and a trace of gold; roughly $25 per ton at 1975 metal

values.
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Table 32.--Assay data, Sulphide prospect.

Semiguantitative
Spectrographic Atomic
Analysis Absorption Fire Assay

Sample Type Length Trench ppm pem Description
Ft. Im.) Number Ag As Au Cu Pb Zn Au Ag

3PG02 Charnel 5 " {1.5) T 10 306 N 1000 2000 3500 - - Fine-grained, 1ight-colored
3P003 do, 6.5 {2.0) 1 10 5000 0.10 870 3200 6000 - -

IrP0oo4 do. 4.5 {1.4) 1 ] 2000 ] 360 00 1500 - - contorted rusty gneiss and
3P005 do. 5.5 (1.7} A 30 1500 L 1000 13600 17500 N 43.9 quartzite with sulfide bands
3P006 do. 5.5 [1 ) 1 5 3000 N 480 3300 5200 - -

3007 do. 5.5 1.7) 2 7 2000 N 830 4700 7400 - - and lenses paralle] to foliation.
3rP0OB do. 5 (1.5) 2 10 2000 A5 2500 6500 14000 - - .

3P009 do, 5.5 1.7) z 5 200G .10 400 2000 4000 N .3 Bands range up to 0.4-feet thick
3P010 do. 6.1 2] .9) 2 3 2000 i 300 1800 2800 - -

ron do. 4.4 {(1.3) 2 20 1000 L0 1600 7600 18000 N 2. and contain iron sulfides with
3P012 do. 5.3 {1.6) 4 .5 1500 N 170 85 185 - -

33 do. 4.8 (1.5} ) i0 2000 A5 2200 9400 14000 N 7.1 lesser sphalerite, chalcopyrite,
P04 do. 5 (1.5) 4 3 3000 .05 430 2900 5200 - -

3PDi15 do. b.4 {2.0% 4 ] 1500 N 300 - 750 600 - - galena and arsenopyrite. Sul-
3P0le do. 7 {24 4 3 10000 .05 450 3600 6400 - -

3PO17 do. 7 2.1; 4 7 G10000 .05 750 9500 12500 - - phides tend to concentrate in
P08 do, b 1.8 ) .7 7000 L 100 700 650 - -

P59 do. 5.5 1.7} 4 N N N 5 25 50 - - small fold axes.

IP090 do. 5 1.5) 5 5 2000 .15 1200 2200 8600 - -

3P091 do. 5 1.5} 5 3 2060 .15 580 1060 6200 3 2.4

3P092 do. 4.5 (1.4} 5 .5 00D N 75 200 350 - -



11, Reported anomaly southeast of Fords Terror

A sediment sample taken iIn 1973 from an unnamed stream five miles
southeast of Fords Terror contaioed 1;000 ppm of tungsten, 2,000 ppm of
arsenic and 30 ppm of beryllium (Locality No. S 131, Plate 2). In 1974
this area was examined by a field party. The dralnage cuts across a
biotite gneiss-granite conCact; The granitlic rocks are at the head of
the drainage near a small glacier, Six stream sediment samples were
collected from the stream, its tributaries and an alluvial fan, A
search was made for mineralized float, The six samples were analyzed
but no tungsten or arsenic were detected, and only traces of beryllium
were present; Petrographic studies of the sediments revealed no metallic
minerals, One sediment sample from the main stream contained 70 ppm
molybdenum, Float near the throat of the canyon contained traces of
galena, pyrrhotite and chalcopyrite, A sample from a rock outcrop
contained a thin seam of pyrrhotite; and when examined petrographically
it was found to contain a grain of scheelite. The original stream
sediment analyses could not be duplicatéd. No former activity is

evident and no clatms are recorded,
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12. Powers Creek placers

Powers Creek was prospected and mined for placer gold intermittently
for more than 40 years beginniné with initial gold discovery in 1869,
Gold was discovered in Windham Bay the same year and in the following
two years these localities were credited yith $40,000 [nearly 2,000
ounces] in gold production (Spencer, 1906), The amount attributed to
Powers Creek camnot be determined. Miners were there when John Muir was
in Sumdum Bay (now Holkham Bay) in 1879 and 1880 (Muir, 1915). The most
recent placer claim found in mining records was recorded in 1911. It is
doubtful whether a large amount of gold was placered from Powers Creek.

Powers Creek which drains Sumdum Glacier falls 1,300 feet through
two miles of narrow canyons to Endicott Arm. Mining probably was done
in the winter during low water to allow access to the gtream gravels.
Becauge of the narrowness of the canyons, high water would probably have
obliterated any vestige of former work.

Panned concentrates were taken at 13 sites randomly spaced along

600 feet of the stream near the mouth (fig. 74). The samples were taken

Figure 74 near here.

of s8ilt sand and gravel from the stream bed and bank from between
cobbles and large boulders and may represent fine materials, but not the
boulder-strewn bank or bed as a whole. A few colors of gold were panned

at most of these sites.
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The panned concentrates were fire assayed for their total gold
content. Assays are reported in ounces per cubic yard for undisturbed

material (table 33). Plus and minus 80 mesh fractions of the panned

TABLE 33 NEAR HERE.

concentrates were assayed separately., Percent of gold in the samples
does not necessarily correlate with one size fraction or the other, and
up to nearly 100 percent can occur in either fraction. Gold particle
studies on two samples which were not assayed, however, showed that the
particle size ranged from 48 to 400 mesh and the mass roughly calculated
from particle size was divided fairly evenly between minus and plus 80
mesh sizes, Assay values range from 0.0031 ounce per cubic yard to nil
and suggest that in localitles where samples were obtained, that deposits
are not viable under present economic conditions. However, the areas in
the canyons which were probably mined were not accessible during this
study. Interest has not revived in spite of rise in gold price.

The gold source may be related to the Sumdum copper-zinc deposit
which lies in the upper end of the Powers Creek drainage. Some pan
concentrates from the creek contained traces of pyrrhotite and
chalcopyrite. Pyrrhotite is sbundant in the Sumdum deposit and
chalcopyrite the dominant copper-bearing mineral. Assays show that

small amounts of gold are also present in this deposit.
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Figure 74.-—Powers Creek placers, sample locations.

224a



Tabte 33.--Assay data, Powers Creek placers.

Sample 0z/cu yd
3%k000 0.0003
3K002 N
3K003 .0004
3K004 0004
3K005 N
3K006 N
3x007 N
3K008 .0002
3X009 .0031
3K010 .0005
K011 .0002
3K012 .0004
3K013 .0001

-1/ Calculated from mg‘total gold by fire
assay analysis (14 in. pan at 270 pans/cu yd)



Fords Terror area
Two iron-stained areas, one in a valley located north of the head of

Foxds Terror and the other within Fords Terror, were sampled; figure 75

Figure 75 pear here,

shows the areas visited and the sample locations.

A significant portion of the valley at the head of Fords Terror is
colored red by iron staining over gneilss. Apparently the cause of the
iron staining is the weathering of biotite and very finely disseminated
sulfides in the gneiss of the area. Five spaced chip samples taken gave
barely anomalous results; one contained 300 ppm zinc, one contained 30

ppm molybdenum, and all five contained L to 1 ppm silver. Table 34 gives

TABLE 34 NEAR HERE.

the analytical results.

The other area visited was in Fords Terror itself. A number of-

prominent altered fault zomes occur in the noxrth-south arm of Fords

Terror. Five samples taken across these fault zones near sea level

indicated no significant metal values (table 34),
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Figure 75.--Fords Terror area, sample locations.
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Sampie

45245

45246
45247

45248

45249
45250

45260
45251

45262
45263

Type

Spaced chip,
1-ft. interval
Chip

Spaced chip,
1-ft. interval
Spaced chip,
2-ft. interval
do.

Spaced chip,
0.25-ft. interval

Channel

Spaced chip,
0.5-ft. intervai
Channel

Spaced chip,
0.5-ft. interval

.Table 34.--Assay data, Fords Terror area,

Semiquantitative

Spectrographic Atomic

. Analysis Absorption
Lenoth ppm ' pom

Ft. {m.} Ag Mo Cu in

Valley at head of Fords Terra%
32 “{9.8} 1 15 V00 100
1 EO.B‘ N N 15 11¢
20 6.1 i 30 50 300
124 (37.8) [ 7 160 160
150 (45.7} .7 10 11¢ 100
7 (2.7} L N - 75 45

Fords Terror

2.5 (0.8} N L 100
13 (4.0 N N 5 40
5.5 {1.7; R N L 120
20 6.1 N N 5 60

"Description

Iron-stained gneisé.

Gneiss with calcite vein.
Iron-stained gneiss.

da.

do.
dao.

Altered granite n fault zone.
do. .

do.
do.



Ultramafic belt

The discontinuous belt of ultramafic rocks which extends in a
generally northerly direction through the Coast Range batholithic
complex (see geology section of this report) was examined and sampled in
reconnaigsance. In addition to the usual chemical analyses, selected
gamples were analyzed for platinum group metals.

As discussed in the geochemistry section, these rocks are (as
expected) characterized by high nickel and chromium background values,
but no accumulations of sulfides or chromite were noted. The nickel and

chromium values are not anomalous for these kinds of rocks, Analysis of
selected samples for platinum group metals did not show unusual values.

It appears that the belt has no significant mineral potential,
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WhitinglRiver silver-gold prospect.

The Whiting River silver—gold prospect is located about 8 mlles up
the Whiting River and about 2 miles southeast of the river near the base
of a glacier at an elevation of 2’900 feet, It. can be reached by a
3.5~mile trail from the river; The prospect has been known since 1896
and has been located as the Lost Charlie Ross in 1901 and 1907, the Miss
Pickle in 1913, the Silver Moon in 1915 and again as the Miss Pickle in
1929 according to Buddington (1923, p. 135) and the Juneau recording
office records, The claims are not presently active,

A 4.5-foot wide sulfide-bearing quartz vein in dolomitic llmestone
is exposed 1n an open cut on a steep hillside. About 80 feet of vein are
exposed. The sulfides are arsenopyrite, pyrite, pyrrhotite, sphalerite,
galena and chalcopyrite with the gold values probably in the arsenopyrite
and the silver values in the galena.

About 100 feet below this open cut, a 75-foot-long cross-cut was
driven in an apparent attempt to intersect the vein exposed at the open

cut. Figure 76 13 a map showing the location of the open cut, adit,

Figure 76 near here.

veins and samples. Most of this work probably was done prior to 1908,
as Brooks stated in 1909 (p. 139) that this cross-cut had been driven 70. .

feet at that time.
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A study of the general geology of the area reveals several sulfide-
bearing quartz veilns penetrating the dolomite country rock. The veins
appear to be completely faulted. The 4.5~foot-wide vein explored by the
open cut disappears into barren dolomite just below the floor of the
cut, Faulting is a likely explanation for thils abrupt trumcation, About
70 feet southeast of the open cut, another sulfide-bearing quartz vein
with a maximum thickgess of 3 feet is exposed along a steep slope, It
thins and pinches out at its upper end while its lower end decreases to
a thickness of 2.5 feet, then disappears beneath a mudslope and fails to
reappear in the rock below. Three additional mineralized veins were seen,
The first, about Q.1 feet thick, is situated at the entrance to the
cross—cut, The second, about 0.2 feet thick,-is isolated about 10 feet
south of the cross-~cut. A third vein, about 0,8 foot thick, outcrops
for about 30 feet at the same elevation and about 250 feet southeast of
the open cut, (This vein sample 45458 is not shown 1in figure 76;) All
sulfide-bearfing velns seen have an approximate strike of N, Q5° E, and
have very steep or vertical dlp. These veina contain significant
anomalous quantities of silver; gold, and, locally, lead and zinc. With
the exception of the open cut vein, they are not extensive enmough nor
high enough in grade to be of economic significaﬁce. Figure 76 shows the

veln and sample locations and table 35 gives the assay results,

TABLE 35 NEAR HERE.
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Figure 76.—-Whiting River silver-gold prospect, sample locatloms.

and vertical projection.
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Sample

43915
43116
4307
43018
45919
43020
45921
45022
43023
43024
45433
45434
43435
45436
85002

55703
53004

45437
45454
45455
45456

47529
45430
4540
45432

45453
45458
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Type

Channel
do.

do,
{hannel
do,
Chip
Channel
Chin
{hannel

do,
Chin

Chin
{hannel
do,

do,

Chin

Spaced chin,

Table 35.--Assay data, Whiting River silver-gold prospect.

0.25-ft. finterval

Channel

Channel
do.
dn,

Seminuantitative
Spectrograohic Atomic
Analysis Absorption Fire Assay
opm npm ppm
Ag Ag Au Cu Pb in Ag Ag
Onen cut
L H 21 an 20N -
! i 300 3% 160 - -
| b N 2n 75 260 - -
15 1500 0.05 119 1200 aan N 13,0
200 (14000 7.5 530 1870 7900 7.5 . 393.5
15 1500 1590 360 2401 H 1.7
39 10000 26.0 410 24509 11170 56,9 1N76.7
15 70 150 26NN 48 1.0 54.5
2% 610990 3. 640 2K 1600 3.6 18%.,2
151 1500 aan  2zann 3300 3.8 ° 88.4
300 s1N000 31, 320 150n0 17000 10,3 319.8
1090 610010 7 527 12nn0 £570 8.6 18177.9
500 5000 2 1700 50000 15000 3. 793.2
7 61004060 1 o 00 74n - -
10651 G000 14 3708 46000 14000 15.5 992.4
1800 f16000 34 9n 35000 520 22.7 878.9
150 2000 A8 180 13000 510 n.8 73.7
Sulfide-bearing nuartz vein 70 feet southeast of the open cut
20 500 130 1000 440 - -
7 N H 55 250 260 - -
1 ) (] 45 150 150 - -
15 i L B 630 4N - -
} C*T}GSC&ft
H H N 5 10 55 - -
N N N 85 z0n 75 -
3 500 N 15 470 150 - -
Other sulfide-bearing quartz veins
in 7040 2.5 4000 18900 11001 -
3n N N 1100 210 15000 -
7 N N 27 5000 1n -

Description

Limestone,

Tactite.

Limestone.

Quartz vein.

Quartz vein with sulfide band.

DoTomite limestone.

Quartz vein with sulfide band,

Limestnne with quartz with sulfides,
do,

Quartz vein,

Replicate of 45019,

Replicate of 45021,

Renlicate of 45924,

Limestone with quartz with-sulfides.

Quartz vein with sulfide band containina
pyrite, galena and some chalcopyrite.
Replicate of 45021,

Replicate of 45022,

Quartz vein,
Quartz vein,
do,
do,

Amphibolite with albite and mica, -
Iron-stained qouge zone.

Nuartz vein,
Guartz vein with sulfides.

Quartz vein with sulfides.
Quartz vein with sulfides.



The 2,792-foot elevation cross—cut 1s driven in dolomite through
most of its 75-foot length except for 12 feet of calcareous muscovite
gneiss 42 feet from the portal, and a 6-foot zone of amphibolite located
near the face. A N, 45° W, 50-foot extension of the cross—cut should
intersect the projected trend of the sulfide<~bearing quartz vein exposed
in the open cut, about 105 feet down the dip of the vein. However,
since the cross-cut does not intersect the large quartz vein exposed on
the surface 40 feet above it and since the open cut vein 18 not exposed
on the surface below an elevation of 2,900 feet, a fault between the
cross—cut and two veins 1s suggested. The subsurface trend of the open
cut vein important inm the prospect evaluation can only be projected from
exposures and makes the evaluation highly speculative.

The open cut vein gave the only significantly economic assay returns
of the five veins sampled, This vein truncates abruptly below the floor
of the open cut at a 2,900<foot elevation, Above the open cut, the veln
gradually thins out vertically end the sulfides pinch ocut at anm elevation
of 2,970 feet and the quartz just above, The lower 51 feet of this
sulfide-bearing quartz veln have the best assay values. Silyer values
range from 3.4 to 14.5 ounces per ton calculated at a miping width of
4 feet and average 10.2 ounces per ton. Average gold values of 0,09
ounces per ton and average lead values of 2,20 percent were also
obtained. The values exposed would constitute ore only 1f several

hundred thousand tons were found by subsurface exploration,
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Investigations in the vicinity of the Whiting River
silver-gold prospect

The area between the Whiting River silver-gold prospect and to one
mile northeast of it was investigated. The Capped-Over claim staked in
1913 could be in this area. The geology of this area {8 complex. The
dominant rock units are limestone, felsic and mafic dikes, and granitic
rocks. A 24-foot spaced-chip sample taken across an outcrop of iron-
stained granodiorite assayed at 3 ppm silver. The area contained no
mineralized zones or claims. |

A traverse was made along the ridge from 1/2 mile northeast of peak
4816 to peak 3894, This ridge is about 1/2 mile northwest of the Whiting
River silver-gold prospect. The Capped-Over claims could also be
located in this area. This 1is also an area of complex geology, granite,
gneliss, schist and limestone occasionally cut by quartz veins. No
significant mineralized zones were found.

Other claims and claim groups

More than a third of the claims described in mining records as in

the area are not dilrectly assoclated with the prospects and properties

previously discussed,
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Locatlng mining claims in the fileld 1s difficult because of
deterioration of the claim corners, the ambiguity of point or reference
relative to claim locations, and vegetation. Since the recording of
assessment work is not mandatory, records often do not specifically
note a lapse of the claims unless a notice of abandonment is filed.

This is very rare. The claim locations are also confused by restaking in
the same or new configuration, sometimes repeatedly.

The following paragraphs briefly discuss the results of ground
search in a number of "other" areas where claims were located, probably
were located, and may have been located,

Viecinity Tracy and Endicott Arms
BBH #1 prospect

In 1955, the BBH #1 claim was staked over several small, slightly
radioactive pegmatitic albite lenses on the southeast side of the branch
of Endicott Arm that drains the North Dawes Glacier (plate 3, locatiom
C-7). The claim is inactive. In 1970, Gilbert R. Eakins (Eakins, 1975)
examined the prospect and reported two pegmatite samples which assayed

35 and 45 ppm uranium,
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Our investigation revealed four elliptical altered zones containing
pegmatitic albite lenses in granodiorite at elevations of 45 feet, 60
feet, 85 feet and 135 feet along a steep stream, The largest was about
120 feet by 20 feet, and the smallest was 45 feet bj 35 feet, A
geigercounter traverse was made of each zone resulting iﬁ readings from
slightly over background up to twice the background of 0.0é
milliroentgens per hour,

Spaced-chip samples ranging in length from 5 feet to 13 feet were
taken across each zome. Uranium values ranged from 0.2 ppm to 16.1 ppm
(analysis by fluorimetry). Uranium minerals weather rapidly so subsurface
»sampling may reveal higher uranium values. The samples contained traces
of copper, silver, and lead.

Indications are that this deposit is too small and low grade to be
of economic interest,

Straight-Creek

Several claims were reported on Straight Creek before World War I.
Although the name of the creek has not been preserved, Straight Creek
probably 18 the stream that follows regional structure and enters
Endicott Arm north of Su@dum Island. No indication of claims or of work
was found. Samples of two thin quartz veins following the foliation of
the schists contained no significant metallic values (plate 5, iocation

c-4)o
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Barnacle
Barnacle No. 1 and 2 claims, which were reportedly located a mile
above Fords Terror on Endicott Arm in 1900, were invegtigated but no
sign of claims or work was found. A channel sample of a 0.7-foot quartz
vein in rusty weathering schist indicates 370 ppm copper. Samples of a
gecond vein and of the rusty schist in the area gave no significant
values (plate 3, location C-6).
Rast of Bushy Island
A 3~foot thick quartz veln obliquely cutting phyllites just above
high tide on the shore of Endicott Arm east of Bushy Island gave only
background metal values (plate 3, location C-5). Claims were recorded
somewhere in this area in 1914, This vein and a thinner one nearby are
the only features seen in the vicinity which might have interested early
prospectors.
Head of Williamsg Cove
Conspicuous, brown-weathering achists at the head of Williams Cove
contain finely disseminated pyrite and quartz stringers that parallel
foliation. Two chip samples across 9 feet of schist contained no
anomalous values (plate 3, location C-2). Neither claims nor workings

have been reported in the vicinity.

237



ﬁest shore of Tracy Arm

The area on the west shore of Tracy Arm due west of the bend in the
elbow was investigated. Weathered brown schists with digseminated pyrite
and irregular quartz stringers were spaced-chip sampled for 40 feet
acrogs the structure in two sample sections (fig. 64). Both contained
0.5 ppm silver and one 20 ppm molybdenum. These rocks lie in the Sumdum
Glacier minerallzed belt. Several claims_are reported to have been
located on this side of the arm prior to 1900 and several others between
1915 and 1920. Only a cursory inspection was warranted because of the
ambiguous nature of the location descriptiom.

The Whale Back lime-marble deposlt

The Whale Back lime claim as it was referred to by the locator was
recorded in 1923 as situated 20 miles up Tracy Arm. Although the exact
location of this claim is uncertain, Buddington (1906) mapped marble in
several locations in upper Tracy Arm and showed marble in one locality
about 20 miles up the Arm. The most prominent marble exposure in the
vicinity occurs at the mouth of a stream and was chip sampled across
foliation for about 250 feet in five spaced chip samples (plate 3,
location C-3. The marble contained a little more than 50Ipercent
calcium and magnesium carbonates; the remainder is largely silica. This
marble deﬁosit as 1t 18 now known 18 not of any economic intereat.l

Point Coke
The Hecla, Calemet, Black Hawk, Grey Eagle and Chicago claims were

located near Polnt Coke near the turn of the century and in the 1920's.
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Samples were taken of a 240-foot wide area of quartz velning and
minor sulfide mineralization in schist located just below the high tide
line about 700 feet northeast of Point Coke. Figure 77 shows the
location of the samples. Of 24 samples taken only one sample, a
2,5-foot channel across a quartz-feldspar vein had any metal velues of
glgnificance, 300 ppm copper.

Speel Arm vicinity
Speel River quartz claim

The Speel River quartz claim, staked in 1913, is described as being
below the junction of Indian Creek and the Speel River, and 6 miles
north from the iron rod on Star Point (plate 3, location C-1)., An
investigation was made of the point from where the cable tram crosses the
Speel River west to timberline at 2,300 feet elevation. This area
consists of schist, gnelss, and granite with occasional quartz veins and

stringer zones. No mineralized areas were found.
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Iron-gtained zones near the International Boundary
Prominent orange to red-stained zones are abundant in the gneissic
rocks of the rugged mountains of the Coast Range batholithic complex
from the Canadian border to about 10 miles west. The trend of these
stained zones generally coincides with the trend of the batholithie
complex but cross-cutting relationships are common. The most pfominen:,
accessible zones were investigated (plate 3, localities S-1 through S§-12)

and sampled. Sample results are given in table 36. Most samples were

TABLE 36 NEAR HERE.

spaced chlp., Total sample length and interval was estimated in some
instances and measured in others. Our investigation did not reveal
significant mineralization. Occasional isolated samples were slightly

. anomalous in silver, gold, copper, molybdenum, lead or 2zinc. Petrographic
investigation revealed that the red stain was caused by the weathering

of very finely disseminated pyrrhotite or biotite. TIn all cases the

staln was only a thin surface covering only fractions of an inch thick.
There are no known mineral deposits near any of the areas investigated.
The results of our investigations do not indicate that mineral deposits

are associated with the red stalned zones.
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" Sample

5K025

5K026
5K027
BK028

5K035
5K0O36

- 5KO34

4X003
4K004

45025
45026
45027
45029
55029

85030
55031
55032
55033
55034
85035

Type

Space& chip,

T1-ft. interval
do.

do.

do.

Spaced chip,
1-ft. interval
Random grab

Spaced ¢hip,
1-ft. interval

Seaced chip,
1-ft. {nterval
Spaced chip,
2-ft. interval

do.

Spaced chip,
‘T-ft. interval
do.

Stream sediment

Table 36.--Assay data, Iron-stained zones near the Internatipmal Boundary.

Length TE&HO_
. (m.) q

Speel Lake stained zone {location S-1)
{8.2?B N N 65

27
19

40
24

24

50

50
30
100

47
16

40 15
{5.8) N N 55 15 55
{12.2 N N 65 15 75
(7.3 N K 45 15 &5
Speel River stained zones {location $-2)
(7.33 L 5 65 10 75
- N 5 13D 10 35

Speel River stained iones {location S-3}

5 (27.6)

(15.2)
(9.1}

30.%5
15.2

2
:
(

(1

o L B Ch

.8
.3
.9
.2

)

Semiguantitative

Spectrographic
Analysis

1 5

Red Mountafn prospect {location S-4)
io 10

u

L1

Atomic

Absorption

10

n

100

L 15 45
L 10 5 15 55
0.7 7 50 60 50
0.5 L 50 85 75
L 10 45 20 &5
L 10 80 10 80
N 15 70 10 95
N 10 55 § 50
N N 20 5 45
N N k2] 5 8%
L N 15 § 5O
N N 25 5 65
N N 35 10 50

Description

Iron-stained gneiss with traces of
finely-disseminated fron sulfides.

do. . :

do.

do.

Iron-stafned gneiss.

Composite of float from boulder fan
below 1ren-statned cliff.

Moderately {ron-stained sfliceous
gneiss.

Iron-stained gneiss with no visible sulfides.
do

do.
do.
do.
do.



Table 36.--Assay data, Iron-stained zones near the International Boumdary, continued.

Semiquantitative
Spectrographic Atomic
“Analysis Absorption.
Sampie Type Length pem Description
' rt. (m.} -~ Ag Mo Tu EE in
Red Mountain prospect (1ocat\on S-4)-continued
55036 Stream sediment - - N N 95 10 a5
55037 do. - N N 20 10 45
55038 Spaced chip, 65 (19.8) 3 7 80 0 10 Iron-stained gneiss with no visible sulfides.
2-ft. interval '
55039 do. 75 22.9; 1.5 10 65 5 110 do.
55040 do. 77 (23.5 i 5 60 10 90 do.
55041 Stream sediment - - N N 35 10 45
55042 do, - - N 20 35 10 70
£5043 do. -~ - N N 35 10 90
53044 do. - - K ] 20 5 50
5S045 do. - - - N N k1] 5 90
Triargulation station "Cook" (location 5-6)
55052 Spaced chip, 30 (9.1) N N 20 10 85 Iron-stained gneiss
1-ft. 1nterva1-
55053 da. 30 (9.1} L L 45 5 70 da.
53054 do. 26 (7.9 1 N 25 L 70 do.
55064 do. 45 {13.7 L 10 60 10 136 do.
85065 do.. 90 (27.4 1. 5 65 10 100 do.
Whiting River stained zone {location $-7)
5K001  Composite grab 100 (30.5) 1 5 120 15 100 High-grade selection of talus at base of
iron-stained cliffs.
5K002 do. 100 (30.5) 1 15 120 15 95 da.
Stafned zones near the Sawyer Glaciers (Tocation S-8)
4¥280 Spaced chip, 66 (20.1) N 10 5 L 35 500 ft. + stratigraphic sample section
2-ft. interval .
4¥K281 do. 150 45.7 N L 35 L 35 across heavily ifron-stained biotite
4x282 do. 150 45.7 N 15 30 L 30 .
4X283 do. 180 45.7 N L 30 L gg gneiss with traces of disseminated pyrrhotite.
N N 75 5 ’

4284 Composite grab 200 61



Samole

4K309

4X310
4K311
4K312
4K313
4K314
4K315
4K316
4%317
4K318

45445

45446
45447

45448

454491/

45450
45451
45452

Table 36.--Assay data, Iron-stained zones near the International Bourdary, continued.

Semiquantitative
Spectroqraphic Atomic
Analysis Absorotion
Typé Length - ppm ppm .
Ft. {m,) Ag Ho tu Pb

Description

Stained zones near the Sawyer Glaclers {location S-3)

Heavilx iron=stained biolite gneiss
with an occasional trace of oyrite,
Some small unstained frreqular

masses of granite.

Iron-stafned gneiss,

do.
do,

do.
da,

do,
do.

Seaced chin, 2500 N 15 - 50 15 60
4-to 5-ft. interval
da. faet | 10 a0 35 60
da. - N 10 L1 10 65
da. (762 m.) N 7 45 15 55
do. . H 15 50 5 &0
do. total length n 20 65 5 45
do. M 7 3% 5 45
deo. aACross N 15 10 5 50
do. H L 55 5 58
do, structure N 7 75 5 55
Statned zones near the Samyer Glaciers {location S-10)
Sraced chip, 600 {182.8) N 15 75 S 100
15-ft, interval .
do. 250 (76.2 N 15 65 . 10 65
Snaced chio, 3n {3.1 N N 45 5 3
5-ft,* interval
Spaced chip, 8 (2.4) N 30 150 5 50
2-ft, interval
do. 36 511.0 N L] a5 5 30
do. 9 27.4 N | an 5 an
do. 30 {9.1 N | 40 10 95
do. 60 (18.3 L 10 &0 5 75

do,



Table 36.--Assay data, Iron-stained zones near the International Boundary, continued.

Semiquantitative
Spectroaraphic Atomic
Analysis Absorption
Samole Type  Lanagth pom ppm Description,
Ft. {m, 7 Ag %) Cu Fb n
Stained zones near the Sawyer Glaciers {location 5-11)
45384 Spaced chip, 100 {3n.5) N N 20 5 40 Iron-stained gneiss,
15~ft, interval

45385 do, 600 {182.9) N N 25 5 45 do,

45386 do, 200 - [51.0; N N 40 5 45 deo.

43387 do, 400 (122.0 N ] 30 5 40 do.

45388 do, 350 (!06.7; N N 2n 5 45 do.

45389 do, ' 200 (61.0) i H 25 5 50 do.

45390 do, - 350 106.7 N N 35 10 50 do,

45391 do, 850 167.6 N N 25 5 4 do.

45392 do, 400 122.0 ] N 25 5 4 do.

45393 de, 200 {61.0 N N 30 5 50 do,

Stained zones near the Sawver Glaciers (location S-12)
45394 Spaced chip, 500 (152.4) N | 45 5 35 Iron-stained gneiss.
) 18-ft. interval
45395 do, 300 (91.4 N N 35 5 25 do,

453396 do. 500 (152.4 N N 35 L 25 do,

1/ Atomic absorption analysis gave 0.10 ppm Au. . Fire assay analysis gave N and 0.7 ppm, respectively, Au and Ag.



Speel Lake stained zone

Banded gneiss with traces of finely disseminated iron sulfides and
patchy but conspicuous iron staining 18 exposed near the terminus of a
2-mile long glacier flowing southeastward from Mount Fremont Morse
(plate 3, locality S-1). Four spaced chip samples, from 19 to 40 feet
taken across the foliation of two of the more intensely stained outcrops
of gnelss, contained no anomalous metal values.

Speel River stained zones

Rusty zones vere examined at two localities just east of the Speel
River. The first (plate 3, locality S-2) comprises heavily iron-stained
gneiss very similar to that on which the Red Mountain claim group was
located about one mile on strike to the southeast. This stained zone
was accessible only by climbing a long, steep gully on avalanche snow.
Some float fragments found enroute contained small grains of iron
sulfidea. Neilther a 24-foot spaced chip sample (5K035) of the most
intensely stained rocks in a cliff nor a composite (5K036) of stained
float fragments from the fan below the cliff contained significant metal
values.

The second stained zorne roughly two miles to the northeast of the
above (plate 3, locality S-3) consists of an isolated nunatak in a high
cirque which was spaced chip sampled (5K034) acrose its 90,5-foot width.
The rocks are siliceous gneisses with moderate surface iron staining.

The analysis indicated no significant wetal values.
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Red Mountain

Six Red Mountaln claims were located inm 1956 about four miles weste
northwest of Crescent lLake in a U-shaped valley that heads in a glacier.
Thesge claimslwere located over an area of red-stained gneiss with rare
disseminated sulfides. Plate 3, location S-4, shows the sample locations
and the assay returns are shown in table 36, Nine spaced chip samples
varying in length from 16 feet to 100 feet were taken of the most
prominently stained areaé. There were no significant metal values. One
sample contained 170 ppm zinc, two 60 and 85 ppm lead, and five contained
up to 1 ppm silver. Fourteen stream sediment gamples were taken in the
main and fributary streams that drain this valley. None of these
gamples were anomalous.

Mount Brundage stained zone

Conspicuous f{ron-stained siliceous gneiss on Mount Brundage is’
exposed in cliffs between 1 and 1.5 miles southeast of the summit
(plate_3, locality S§—5). Four spaced chip samples ramging from 32 to 51
feet in length totaled 167 feet across foliation and were found to
contain no significant metal values although minor disseminated
pyrrhotite and traces of chalcopyrite were identified in the laboratory.

A gradb sample of m&ssive pyrrhotite from a large gneissic boulder
found in a lateral moraine at 3,940 feet elevation contained 540 fpm
copper and 150 ppm cobalt. No other such float was found in the moraine,

nor could the source be 1dentified.
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Stream sediment samples were collected from two gullies draining
the mountainside in the vicinity of the stained gneilss. Analytical
results did not indicate significant metal values.

Triangulation Station Cook

Triangulation Station Cook (plate 3, locality S-6) is located south
of the Whiting River about four miles west of the Canadian border. Two
prominent stained zones were lnvestigated, one 100 feet wide located 0.3
mile southwest of Point Cook and the other 175 feet wide located 0.1
mile northeast from Polnt Cook. The western stained zone is located
along a gneiss granite contact; the eastern zoune 1s In gneisg. Spaced
chip samples were taken across each zone but only traces of silver were
found in each.

Whiting River stained zone

Iron-stained cliffs 3,000 feet above on the north side of the
whitin; River consist of metamorphic rocks Juat east of a diorite contact
(plate 3, locality S-7). Thin veinlets of pyrrhotite follow foliation
in some of the fragments in the talus. Staining was intense only on
vertical cliff faces. Two parallel 100~foot composite grab samples

collected in the talus face at the base of the cliffs contained 1 ppm

gilver (5K0Q1 and 5K002).
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Stained zones near Sawyer Glaciers

Spaced chip samples were collected in more or less continuous
sections normal to structure of two exposures si£uated 6 miles apart and
about 2 miles west of the International Boundary. Ten spaced chip
samples from the northerly of the two exposures (plate. 3, location S5-8)
comprise a sharp northeast trending ridge separating two icefields.
Vivid red-brown staining of the high cliff forming the southeast side is
as Iintense &5 any seen in the study area. Chips of the ten spaced-chip
samples were collected at intervals éf 4 to 5 feet and cross about 2,000
feet of structure in all. Three of the samples contained 15 to 20 ppm
molybdenum, and a fourth 70 ppm lead (table 36). No other anomalous
values were obtained. Rocks are stained biotite gneiasses with irregular
granitic masses, No sulfides were seen in the field.

The second exposure (plate 3, locality S-9), 6 miles southeasterly,
is composed of less colorful gneiss. TFour chip samples on 2-foot
spacing cross 400 feet normal to structure. A fifth random composite
chip covered another 200 feet to the southwest. One of the first four
samples contalned 15 ppm molybdenﬁm (table 36). The five samples yielded
no other interesting metal values.

Three other prominently stained zones near Sawyer and south Sawyerl
Glaciers were sm§1ed (plate 3, localities S-10, S-11, and S-12). Most
of these were sampled by spaced chip. Analytical reeﬁlta are shown in

table 36.
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Samples taken in localities S-11 and S-12 did not contain significant
metal values, Eight samples were taken in locality S§~10; four contained
10 ppm to 30 ppm molybdenum, and one 30-foot semple across stained
gneiss contained 0.10 ppm gold.

Migscellaneous occurrences
Anomaly east of Whiting River

Two of several stream sediment samples taken east of the Whiting
River between two lakes during the reconnaissance geochemical sampling
contained barely anomalous molybdenum. In an attempt to locate the
source, a stream sediment and pan concentrates were taken in the area
(plate 3, location M-3). Local rocks are dioritic. Five samples
contained from 5 to 20 ppm molybdenum. Also, 0.35 ppm gold occurred
in the stream sediment gample but not in the concentrate at the same
locality. More detajled sampling would be necessary to isolate possible
sources of the mineraiization but it does not appear to be significant.

Anomaly near the head of Tracy Arm

Slightly anomalous molybdenum values were found in stream sediments
from the large glacial stream flowing northeastward into the head of
Tracy Arm {plate 3, location M-5). A possible source is an alaskite
body west of the stream. During a brief follow-up examination, two
stream sediments and two pan concentrates were obtained from a stream
draining the a;askite. A stream sediment and a .pan concentrate were also

taken in the main stream above this tributary. Molybdenum was not

detected in any of these samples.
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Whiting River anomaly

A stream sediment sample which Eontained 100 ppm silver was taken
near the mouth of a streaﬁ flowing into the north side of the Whiting
River at a point about 8.5 miles from the mouth of the Wﬁiting River
(plate 3, locatiom M-1).

In an attempt to locate the source of this significant value,
stream gediment samples were taken at seventeen locations along this
stream from an elevation of 1,325 feet to its mouth at the Whiting River.
Six samplés were taken near the mouth of the stream in the vicinity of
the original sample. None of the samples contained detectible silver or
anomalous metal values; and reanalysis of the otigiﬁal sample éid not
show detectible silver. )

Tracy Arm hanging valley

Slightly anomalous gold and silver values were reported in a
geochemical rock sample taken near the mouth of a hanging valley about 3
miles northﬁest of the Tracy Arm elbow (plate 3, locality M-4),
ﬁxamination of the area revealed several heavily iron—-stained quartz pods
" which parallel the foliation of the gneiss. A 15-foot continuous chié
sample (5K041) across the largest and most heavily stalmned pod gave 106
ppe molybdenum and 200 ppm copper. Two other continuous chip Bamplés
across similar but smaller pods indicated insignificant metals. Traces
of molybdenite and chalcopyrite were visuvally identified in the sample
from the largest pod. Neither gold nor silver were detected in any of

the samples including one stream sediment sample from the east side of

the valley.
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Meigs Peak gold-zinc anomaly
Anomalous gold and zinc were found in a 4-mile long stream that
origlnates one-half mile east of Meigs Peak on the Snettisham Peninsula.
Seventeen stream sediment samples were taken along 1-3/4 mile of the

stream in an attempt to locate the source (fig. 77). Nine of the samples

Figure 77 near here.

contained 0.5 to S ppm silver, two 0.15 and 0,70 ppm gold, thirteen 200

to 400 ppm zinc, and two 20 and 140 ppm lead (table 37). The anomalous

TABLE 37 NEAR HERE.

samples were not grouped in a way that would indicate a possible bedrock
source. Two rock samples, one taken of a quartz stringer zome
penetratipg schist containing disaeminaéed‘pytrhoti:e and the other of a
quartz vein, contained no significant metals.
Beach quartz

About 2-1/4 miles southeast from Rock Point on Endicott Arm, a
prominent quartz lense outcrops on the beach. There is no record of
claims being located in the area. Several channel samples were taken of
this dense and a 3.5-foot long channel sample of the phyllite wall rock
contained 0.15 ppm gold. The location of the samples is shown on plate

3, location M-7.
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Sample

55007
55008
55009
55018
55011
55012
55013
55014
55015
55016
55017
55018
55019
55020
55021
55022
55023
55024
55025
55026
55027
55028

Table 37.--Assay data, Meigs Peak gold-zinc anomaly.

Semiguantitative
Spactrographic Atomic
Analysis Absorption

Type Length - Bpm

Ft. fcm.) Ag Au fu b In
Stream sedimen - - G6.7 N 110 15 140
Channel . 0.3 {9) N N 110 146 3G
Stream sediment - - 0.7 N 120 10 160
do. - - 6.5 N 40 10 320
Selected grab - - N N 25 10 75
Stream sediment - - G.5 0.15 70 15 760
do. - - N N g 20 12D
do. - - g.7 N 65 16 300
da. - - N N 140 15 400
do. - - 0.5 N 75 10 260
do. - - N N 130 15 380
do. - - 0.5 N 85 10 280
do. - - N 0.7 120 10 230
do. - - L N 120 15 230
do. - - L N a0 10 240
do. - - 0.5 N . 80 10 220
do. - - L N it 10 250
Channe} 2 {6} N N 15 15 5
Stream sediment - - 2 N 95 10 160
do. - - 5 N 85 15 270
do. - - N N 75 10 250
do. - - N N 85 10 250

Description

Schist with disseminated sulfides.

Iron~stained quartz vein.

(Quartz vein.



SU01{po0| 23|dwos ‘DaJo 9%0) “id

pub Kjowoup duiz-p|ob yoad sBlON -- 2z 8.nBi4
1661 9-Q wnpwng  09¢‘g9:| AeAins |BAYbOIBEY 'S ‘N woJy 8s0d

. Wi

MO0 'id W 0 (pepn|d

~U| §ou s8|dwos 803 ‘id)

4g 3|90} U) uaAB DYPP ganss
Aposso 'suo(jpd0| Bjdwps ¥

UODI0} |DJLLIGA O BNS W
UoJinio) jo dip PUD BNIS LN

(ésnopanyes))
8uUojsuealb pup ysyosuaelg

NOILYNVIdX3

/

JOVSSHe
SNIHIILS

—\




Pigure 77.--Meigs Peak gold-zinc anomaly and Point Coke area, sample

locations.
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Miscellaneous commodities
Geothermal resources
Geothermal energy potential is conveniently subdivided into three
types: hydrothermal convection systems or hot springs; hot igneous
(usually volcanic) systems; and conduction-dominated areas (White and

Williamg, 1975). Six hot springs have been identified on Chichagof Island
to the west and three more at least 150 km to.the south at Bell Island Hot
identified in
Springs (Renner, White, and Williams, 1975). No hot spring has ever been/
the Tracy Arm—Fords Terror study area (Waring, 1917; Miller, 1973), and
the density of our work indicates the extreme unlikelihood of any of
substantial size, There are no areas of recent volcanic rocks identified
in the area nor any possibility that an area large enough to sustain a
hot igneous system could have escaped notice. The possibility for an
area in southeastern Alaska with a high enough heat flow to produce an
energy source has not been fully assessed. There is no indication that

such 18 present and in any event, the technology for utilizing it does

not now exist (Nathenson and Muffler, 1975).

250



0il, gas and coal

The Tracy Arm-Fords Terror study area has never produced oil, gas
or coal nor is it likely to. The metamorphic and batholithic rocks of
which the study area consists provide a highly unlikely enviromment for
the accumularion of any of these commodities. Generally, oil, gas and
coal occur in young, unmetamorphosed sedimentary basing; there 18 no
possibility that such rocks occur in the study area. Southeastern
Alaska has only a few potentially petroliferous basins (Miller, Payne
and Gryc, 1959) which are small and have generated little interest from
industry, Those basins lie along the western side of goutheastern
Alaska; the Coast Range batholithic complex and adjacent areas are even
of lesser potential to the poilnt of being almost non-existent.
Similaxrly, coal is present in only a few gcattered localities along the
western side of southeastern Alaska and none of these have quantifiable
resource value (Barnes, 1967). The Tracy Arm-Fords Terror area and the
rest of the Coast Range complex has no reported occurrence.of coal nor

any rocks likely to contain it.
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Industrial miperals

No industrial minerals have ever been mined from the Tracy Arm-
Fords Terror study area. It has never produced abrasives, barite, clays,
evaporites and brines, kyanite, phosphates, silica sand or zeolites nor
does the geology indicate any likelihood of their presence. Feldspar
and mica are present 1n enormous quantity as rock-forming minerals but
the area lacks the kinds of pegmatites with which economic concentrations
of these commodities are invariably associated. Asbestos and talc occur
in minor quantity in the ultramafic bodies. There are large areas of
marble; however, these areas eare inaccessible and there 1is no local
market for the stone. Sand and gravel are present in large quantity in
the aréa, but there 1gs no market for this commodity in this remote area.
Similarly, dimension stone or crushed rock 1s present iﬁ almost
unlimited quantity but no market exists for these commodities.

Nuclear fuels

There has been no production of uranium or thorium from the study
area nor are there any significant prospects for future production, The
single known radioactive occurremnce ia the previously discussed BBH #1
prospect where limited exposures of a pegmatitic phase of the batholithic
complex containsg up to 90 ppm equivalent uranium. This prospect is
clearly subeconomic as now known. As discussed under 'geochemistry",
geochemical sampling of the gtudy area for uranium and thorium was not
exhaustive but the values indicate little more than locally high

background of those elements throughout the rocks of the area,
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The major uranium and thorium deposits of the world occur in
peneconcordant deposits in sandstone lenses interbedded with mu&stones,
e.g8., the Colorado Plateau type; or in Precambrian éuartz?pebble
conglomerates (Finch and others,-l973); Neither type of rocks occur in
the study area, Major resources also occur in uraniferous phosphatic
rocks and black shales; both are lacking inm the study area, Minor
amounts of uranium have been produced from vein deposlts and uraniferous
igneous rocks; the geology of the study area is favorable to these
types of deposits although there 1s no geochemical or occurrence data
that suggests their presence;

The potential for significant uranium or thorium mineralizatrion in
the area 12 unlikely,

| Tin, tungsten, beryllium and bismuth

Although tin, tungsten, beryllium and blsmuth occur in diverse
types of depostits, their most common assocliatlon 1s with granites or
rhyolites, The study area contains extensive areas of Tertiary;granite;
however, the geocbemical data provides only a few barely anomalous
analyses of tin, tungsten, beryllium and bismuth, Geologically, their
absence may be explained by the mesozonal character of the Tertiary
granite, If tin, tungsten, beryllium and bismuth deposiés were
associated with these granites, they probably would occur near their
apical zones where the bodles intruded their host rocks, These zones

have since been eroded away as the wmesozonal portion of the plutons have

been exposed,
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Evaluation of mineral resources

by

Donald Grybeck, Arthur L. Kimball, David A. Brew, and Jan C. Still

Introduction

This evaluation of the mineral resources of the Tracy ArmFords
Terroxr Wilderness Study Area synthesizes the geology, geochemistry,
geophysics, individuval deposit evaluation, production, and exploration
history, and also includes economic constraints which limit wmining of
the resources,

The whole study area consists of two parts separated by a northwest-
trending line which is drawn generally along the western edge of a
foliated tonalite sill; to the northeast of the line is the Coast Range
batholithic complex and to the southwest is the western metamorphilc
belt. The Coast Range batholithic complex consists of granitic bodles
of varying size, shape, composition, and age together with high—grade
gneiss, schist, and marble country rock, all of which appear to have low
mineral resource potential. The western metamorphic belt consists of
low- to high-grade metamorphic rocks with local hypabyssal intrusions
and ultramafic masses; it contains almost all of the mineralization

known prioxr to (and as a result of) this study.

+
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Coast Range batholithic complex

The batholithic rocks are well exposed where not covered by glacilers
or water; nearly vertical, fresh exposures up to 910 m (3,000 feet) high
are common and the relief often presents panoramic views of miles of
outcrop. As part of the systematic geologic mapping and geochemical
sampling, many miles of outcrop were traversed on foot. In addition,
many areas of outcrop were examined from the air by helicopter either
closely or in the course of moving from point to polnt, It is unlikely
that a large outcropping mineral deposit would have escaped notice.
Smaller mineral deposits, however, may have escaped notice because the
density of the geologic coverage and geochemical sampling was not
sufficient to identify them. The mineralization known in nearby parts
of the complex in both Alaska and Canada does not suggest significant
mineralization within the study area.

The pendants and screens of metamorphic rocks of the complex are
more likely hosts for mineral deposits than are the granitic rocks. The
metamorphics are markedly heterogeneous and intricately deformed; but
small epigenetic or stratabound deposits could occur. The marble and
calc silicate rocks suggest the possibility of contact metamorphic
copper, lron or tungsten deposits. However, the Whiting River silver
prospect is the only deposit known within the metamorphic rocks,

In contrast to the metémorphics, the granitic plutonic rocks of the
complex are homogeneous over wide areas and their mésozonal textures
suggest that erosion has destroyed any mineralization that may have been

present 1in their apical zones.
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Prominent reddish orange-brown stained zones occur in both the
metamorphic and plutonic rocks of the batholithic complex; they range 1in
8ize from a few feet to a mile in diameter; most are less than a hundred
feetr across. Their general appearance suggests metallic mineralization,
but close examination and detalled sampling Indicate that the color is a
surface phenomena due to the alteration of iron in biotite and in
gparsely disseminated iron sulfides to a coating of "limonite" or
goethite, The zones locally cross geologic contacts and occur near the
termini of glaciers. Many stailned zones occur in areas of present-day
glacial run-off and in the run-off areas of the more extensive and
thicker glaciers of the recent geologic past.

The potential for economic mineralization in the ultramafic rocks
of the Coast Range complex is low. The bodies are small, discontinuous,
and located in inaccessible areas. They are high in cobalt, chromium,
nickel, and platinum-group metal§ compared to the other rocks in the
study area, but the values reflect the normal abundance of these metals
in ultramafic rocks. Only trace amounts of asbestos minerals were

observed.
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Western mectamorphic belt

The western metamorphic Belt has been recognized as having
significant mineral potential since the early 1900's, when the Juneau
gold belt was recognized within it. Many of the occurrences investigated
and reported on here have been known since that time or earlier. These
include the Polnt Astley zinc-silver deposit, fhe Sumdum Chief gold
deposit, the Spruce Creek lodes near Windham Bay, the Sulphide and
Holkam Bay claim groups. The present study has identified two areas of
mineral-resource potential within the western metamorphic belt within
the study area; thege are, 1in order of decreasing iwmportance, 1) the
Sumdum Glacler mineral belt, and 2) the Endicott Peninsula.

Although not discussed further, the remainder of the western
metamorphic belt in the study area also has some potential for the
occurrence of minerai deposits. This 1s based on 1) proximity to areas
with recognized potential, 2) similarity of lithologies throughout the
western metamorphic belt, and 3) generally high metal content as
indicated by the number of anomalous stream sediment samples. The whole

belt is largely covered with heavy timber and brush.
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Sumdum Glacler mineral belt

The Sumdum Glacier mineral belt extends for about 52 km (32 miles)
along the Coast Range batholithic complex and contains the greatest
number of metallic mineral resource occurrences in the study area. The
belt is about 0.3 to 1.6 km (0.2 to 1.0 miles) wide with a clearly
defined northeast boundary to the mineralization at the edge of the
batholithic complex. The three deposits chat:have economlic potential
and warrant further exploration are the Sweetheart Ridge wineralized
zone gold-copper occurrence, the Tracy Arm zinc-copper prospect,
and the Sumdum copper—zinc prospect (fig. 1). Of the three, the
Tracy Arm zinc-copper prospect has the best potential and i{s 1likely to
attract commercial interest. The data for the Sumdum copper-zime
prospect and the Sweetheart Ridge mineralized zone are less complete,
but geologic conditions indicate the possibility of greater tomnnage than
for the Tracy Arm zinc-copper deposit.

The deposits of the belt are mostly lenses and pods of copper~ and
zinc-bearing minerals parallel the foliation of the metamdrphic rocks,
Deposits at the northern end of the mineral belt have substantial gold
values. All the deposits have been metamorphosed and the ore minerals-«
chalcopyrite and sphalerite with subordinate pyrite, minor galena, and
gold-~occur both as disseminated grains 1in the metamorphic rocks as well
as in the lenses and pods. The pre—metamorphic history of the deposits
is uncertain, but they probébly were syngenetlc or volcanogenic deposits,
A volcanogenic origin is more likely in light of the goldrcopper~zinc

assoclation and the thick volcanic sequences in the western metamorphic
belt.
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The Tracy Arm zinc-copper deposit consists of nearly vertically
dipping banded sulfides from .6 to 3 m (2 to 10 feet) in width that haye
been traced through outcrops and pits for 350 m (1,150 feet) along strike,
Assuming continuity of grade and width downward as well as between the
exposures sampled, and a depth equal to one-half of the strike length,
the deposit is calculated to contain 169,600 metric tons (187,000 tons)
of inferred ore, with an average mining width of 1.58 m (5,2 feet) and
averaging 3.42 percent zinc, 1.42 percent copper, 15 g/metric ton
(0.43 oz/ton) silver and 0.27 g/metric ton (0.008 oz/ton) gold along a
259 m (850 feet) strike length. At February 1976 prices, the gross in
place value of the Tracy Arm zinc—copper prospect, as now known, probably
lies between $1,000,Q00 and $10,000,000.

Thg Sumdum copper-zinc deposit consists of massive and disseminated
sulfides exposed in two steeply dipping parallel zones 0.3 to 15 m (1 to
50 feet) thick that more or less parallel the foliation in the country
rock. The zones are interpreted to be along the crest and flanks of a
nearly 1soclinal fold. If the zones are continuous beneath mile-wide
Sumdum Glacler, they have a strike length of about 3,050 m (10,000 feet).
Assuming continuity of grade and width between sampled intercepts in
diamond drill holes and surface open cuts, and based on a 2,700 m.k9,000
foot) strike length with an average width of 9.6 m (31.4 feet) to an
estimated depth of 305 m (1,000 feet); the deposlt is calculated to
contain 24.2 million metric tons (26.7 million tons$ of 1nferred ore
containing 0.57 percent copper, 0.37 percent zinc, and 10.3 g/per metric

ton (0.30 ounces per ton) silver.
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The Sweetheart Ridge gold-copper deposit consists of a mineralized
zone up to 60 m (200 feet) wide that has been sampled for 600 m (2,000
feet) along strike., A 1.68-m- (5.5-foot-) wide by 44.8-m (147-foot-) | ‘
long portion of the zone averaged 8 g/metric ton (0,23 oz/ton) gold and
0.7 percent copper. This section to an established depth of 30.5 m
(100 feet) contaians 6,600 metric tons (7,300 tons) of inferred ore.
Samples of the remalnder of the mineralized zome contain copper from 0.1 .
to 2 percent, gold up to 0.9 g/per metric ton (0.026 ounces per ton) and
silver up to 20.9 g/per metric ton (0.609 ounces per ton). The ‘
topographic depression which this mineralized zone follows can be traced
for 9 km (5-1/2 miles). This depression 1s unexplored and may indicate
the actual extent of the mineralization.

Although the three prospects described above have the greatest
economic mineral potential, the entire 52 km (32 mile) length of the
Sumdum Glacier mineral belt 1s favorable for the occurrence of mineral
deposits. A simple statistical approach has been used to model the
mineral resource potential of the belt. It considers the history of
mineral exploration in the belt, the number of known significant
prospects and theilr approximate size and value, and 1t then estimates
the numbers and sizes of possible additional prospects of similar
significance that may be undiscovered. This is a non-predictive model
and is 1Intended only to convey a general idea of what may be present in

the belt.
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The history of discovery of the three ﬁajor deposits in the area
provides a background for judging the effectiveness of our study and of
mineral exploration in the area. The Sumdum copper-zinc deposit was not
found until 1958 despite almost a century of prospecting in the general
area; 1t 1s well exposed and would have been found during this study.
Tracy Arm zinc-coﬁper broapect, found in 1916, 1s largely concealed and
it 1s doubtful that it would have been found auring this study. The
610-m— (2,000 feet-) long Sweetheart Ridge mineralized zone is above
timber line and was first indicated during this study as the result of
an anomalous rock geochemical sample collected in 1973. Follow up of
that sample and a search for old claims lead to the identification of the
610-m-long zone in 1974, Similar mineralized zones that are covered by
talus or vegetation could go undetected. None of these three deposits
were directly detectible from the stream sediment geochemical information
obtained during the study.

Considering this exploration history and the terrain characteristics,
1t 1s estimated that about 20 percent of the whole belt (fig. 1) has been
examined thoroughly enough to find any deposit similar in size to the
three known major deposits and exposed on the aurfaﬁe. If the remaining
80 percent of the belt has a similar deposit density, it is probaﬁle
that there may'be 12 more deposits with simlilar tonnage, grade and
potential in the area. Those 12 could include some of the already-known
but relatively unexplored deposits in the mineral belt; some of thesge
could have the same or better potential than the three major deposits,

It is important to note that 1) there may be only those three deposits
which have already been found, and 2) that 15 is not neceasarily an upper

limit, This simple model does not consider non-outcropping deposits which
could not be discovered by surface explorations.
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Using the U.S. Bureau of Mines~U.S. Geologlcal Survey mineral
resource classification terms (U.S. Bureau of Mines and U,S, Geological
Survey, 1976), the authors estimate that the belt contains the following
gross in-place values of metallic mineral resources: $15 million of
identified paramarginal resources, $325 million of identified
submarginal resources, and it may also contain $120 million of
hypothetical resources. The first two figures are based on the three
known deposits and the last figure 1s based on the assumption that most
of the undiscovered deposits are in the $1 million=$10 million range,

In summary, the Sumdum Glacier mineral belt is an attractive target
for exploration and possible development. There are three known deposits
with a combipnation of tonnage, grade, and potential that give them
individual gross in-place values 1n excess of $1,000,000. All three are
potentially minable. A simple model suggests there may be as many as 12
more deposits of at least comparable value which may be discoverable
with more surface exploration., Some of theée deposits could be larger
than the three known major deposits, one of which, the Sumdum copper-
2inc prospect, contains over 24 million metric tons (26 million tons) of
inferred ore. It 1s possible that deposits of similar size are concealed
at depth in the mineral belt, Finding either exposed or concealed

deposits is likely to be difficult and expensive.
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Endicott Peningula area

The broad Endicott Peninsula area (fig. 1) has been prospected since
before 1869 and several occurrences have long been known; namely, the
Point Astley zinc-silver deposit, the Sumdum Chief gold mine, the Taylor
Lake area prospects, the Holkham Bay gold prospect, and the Windham Bay
area gold lodes and placexs. The deposits ip the area are largely
either sulfide minerals disseminated through or in lenses and stringers
along the foliation in bleached and altered zones in phyllite- or gold-
bearing quartz veins in shaly limestone, limy slate, or phyllite. The
area as a whole 1s poorly exposed because of extensive timber and brush.

The Sumdum Chief mine located about 3 km (2 miles) south of Sanford
Cove was the major mine in the area; between 1895 and 1904 it produced
about 24,000 ounces of gold from ore that averaged about 14 g/metric ton
(0.4 oz/ton) gold. This is equivalent to about 54,400 metric tons (60,000
tons) of ore containing $62 per metric ton($56 per ton) recoverable gold
at February 1976 prices. The mipne 18 reported to be mined out. The
features of the deposit are obscure because the worklngs are caved at the
main haulage portal and the mine has been inactive aince 1905. However,
the veln is exposed near the top of an old stope 300 m (1,000 feet) above
the maln haulage level; there, mineralization consists of persistent gold
quartz veins containing pyrite and base metal sulfides in a gray
graphitic limestone. Gold-bearing quartz veins with similar mineralogy
and host rock occur at the Bluebird prospect 6 km (4 miles) to the south

but no production has been reported.
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A number of lode and placer gold mines and prospects occur near the
head of Windham Bay. None had more than minor production and all are
similar geologically: the mineralization occurs in irregular quartz
veins and stringers both parallel to and cross—cutting the foliation of
the low~grade metamorphic rocks. The gold content of veins rarely
exceeds 9 g/metric ton (0.25 oz/ton) and sulfides are spafse. The metal
values of the ore are too low to be_mined economically.

The area between the Sumdum Chief mine and Taylor Lake, which is
north of the head of w1ndﬁam Bay, 18 of particular exploration interest.
As already noted, the Sumdum Chief was an important gold deposit and the
Taylor Lake area has a similar geological setting and large sulfide-
bearing quartz veins with some gold values, |

The Point Astley prospect at the northwest end of the Endicott
Peninsula has been known since the turn of the century but has had
little development. The deposit consists of disseminated pyrite and
sphalerite with lesser amounts of galena and copper sulfides in altered
muscovite-quartz-feldspar schist, Locally, the sulfides form lenses
less than 0.9 m (3 feet) in length 2nd usually less than 0.3 m (1 foot)
wide. The mineralization occurs in a broad irregular altered zome (or

zones) a few hundred meters in strike length.

The geology of the Endicott Peminsula is favorable for the occurrence

of metallic mineral deposits of different types. The thick metavolcanic
section has a relatively high metal coutent as shown by geochemical

sempling and suggests the possibility of volcanogenic deposits, 1In
addition, small hypabyssal fntrusives are scattered through the
peninsula.
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In summary, the Endicott Peninsula area 1s favorable for the

occurrence of mineral deposits., The one known significant deposit, the

Sumdum Chief gold mine (were it not mined out) 1) would be a likely
exploration and development target, 2) contained a gross in place metal
value between $1 and $10 million at 1976 prices, and 3) would probably
be minable under present economic conditions,

The Sumdum Chief veins were not detected by geochemical sampling
and probably would not have been found by our study, It 18 doubtful
that even 10 percent of the exposed rock accessible above’the shoreline
has bgen'examined in enough detail to exclude it from the possibility of
signtficant mineralization; Favorable geology and a histofy of
significant production make this large and littlevexplored area favorable
for the dfscovery of significant new deposits, but exploration is likely

to be difficult and expensive.
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Windham Bay ultramafic area

The Windham Bay ultramafic body belongs to the belt of YAlaska-
type"” uvltramafics which extends through southeastern Alaskaj some bodies
in this belt are potential sources for iromn, copper, nickel, and
platinum group metals. The body consilsts of hornblendite, bilotite,
pyroxenite, and diorite discontinuously exposed along the shores of
Windbam Bay, It 1s associated with a moderately strong positive
magnetic anomaly (plate 1) that Indicates some similarity to the
Snettisham body about 48 km (30 miles) to the northwest, The Snettisham
body has been extensively drilled and 1s now considered a potential
iron mine. However, aeromagnetic interpretation suggests that the.
Windham Bay body probably does not contain significant amounts of
magnetite. Sampling of its limited exposures indicates roughly 4 percent
magnetically recoverable iron which 1s too low to be economic, Little
more than geochemical background amounts of copper and nickel were
found.

The aeromagnetic survey (plate 2) indicates that there are no
additional major ultramafic bodies in the study area between the

Snettisham and Windham Bay bodies,
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Porphyry copper and stockwork molybdenum deposits

The probability of the occurrence of porphyry copper or stockwork
molybdenum deposits in the study areas appears to be low, The Coast
Range batholithic complex apparently lacks stockworks, zones of argillic
alteration, or shallow intrusives. Rock and available stream sediment
geochemigtry did not suggest any such mineralization. However, the
recent discovery of an apparently major molybdenite occurrence in the
Coast Range complex east of Ketchikan (R. L. Elliott, oral commun,) may
stimulate exploration for this type of deposit in the complex and
adjacent rocks. The western metamorphic belt rocks are geologically
more favorable than the Coast Range complex for porphyry copper or
stockwork molybdenum deposits but no such mineralization was found nor
was any geochemical evidence for such deposits,

Gold placers and radiocactive minerals

At least 2,000 ounces of gold were reported produced from the
Windham Bay area [probably from Spruce Creek] and Powers Creek (Spencer,
1906). Other placer gold probably was produced. It is doubtful 1f any
significant amount of auriferous gravels remains. Placers of any kind
are highly unlikely in most of the area because of the effects of

glaciation.
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The potential for economic concentrations of radioactive minerals
appears to be low. Rocks comparable to the uranium-bearing
conglomerates or sandstones found elsewhere in the world are totally
absent. Alkalic rocks, which are often assoclated with uranium deposits,
are lacking. The large volume of granitic rocks in the study area
suggests the possibility of vein or disseminated vranium o? thorium
deposits, but only a few samples with radioactivity about twice
background were collected from several very small pggmatite bodies at
one prospect.

Conclusion

The above descriptions of the areas favorable for the occurrence of
metallic mineral deposits in the Tracy Arm-Fords Terror Wilderness Study
Area indicate that the western part of the area has significant potential
for gold, copper, zinc, and silver. Three known deposits deserve serious
exploration. Other significant deposits are probably present, but their

discovery is likely to require extensive exploration.
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