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FOREWORD

This is one of a series of summary reports that present the findings of
reconnaissance-type mineral assessments of certain lands in Alaska. It
is important to remember that Alaska has not been seriously prospected
for minerals other than gold--except in a few relatively limited areas.
These summary reports include data developed by both contract and Bureau
studies; frequently a combination of both. As digests of more detailed
reports that are still in preparation, these summaries omit the detailed
findings that will be presented in the main reports, but the basic data
and conclusions remain the same.

Assessing an area for its potential for buried mineral deposits is by

far the most difficult of all natural resource assessments. This becomes
more apparent when considering that no two deposits even of the same
genesis and host rock conditions are identical. Moreover, Jjudgments
prior to drilling, the ultimate test, frequently vary among evaluators
and continue to change as more detailed studies add to the understanding.

Included in these reports are estimates of the relative favorability for
discovering metallic and related nonmetallic mineral deposits similar to
those mined elsewhere. Favorability is estimated by evaluation of

visible outcrops, and analyses of sampling data, including mineralogic
characteristics and associated elements, in combination with an evaluation

of the processes that have formed the rocks in which they occur. Essentially,
it is a comparison of a related series of prospects and the environment

in which they occur with the mineral deposits and environments in well-

known mining districts. Recognition of a characteristic environment

n the trend for the formation of minable
concentrations of mineral materials. This is a technique Tong used in

the mineral industry to select areas for mineral exploration. Qualifying
a trend or area as "highly favorable" for the discovery of mineral
deposits indicates that the combination of outcrop samples, mineralogic
data and geologic conditions that have been observed essentially duplicate
the conditions in a recognized mining district elsewhere.



MINERAL APPRAISAL OF THE WRANGELL-ST. ELIAS REGION:
A SUMMARY REPORT

by
Staff, Alaska Field Operations Center

ABSTRACT

A mineral and energy appraisal of the Wrangell-St. Elias area was made
in 1977 and 1978 by the Bureau of Mines. The study region includes the
Wrangell Mountains, the Chitina Valley, the Chugach Mountains, and the
coastal area from the Canadian border and Yakutat Bay westward to Copper
River Valley and Prince William Sound.

On the north side of the Wrangell Mountains, copper-molybdenum porphyries
and several related types of deposits contain copper, gold, molybdenum, silver,
and other metals. Production exceeded 75 thousand ounces of gold from lode
mines and 45 thousand ounces of gold from placer mines. Although much of
the area remains unexplored, several porphyry-type deposits are known and two
have been investigated in some detail. The Nikolai Basalts found on hoth the
north and south sides of the Wrangells contain copper segregations. The
seeming low grade has discouraged development but minable segregations are
possible and the great extent of the basalts suggests a large resource.

The south slopes of the Wrangell Mountains include the historic Kennecott
copper mines that produced 1.2 billion pounds of copper and 9 million ounces
of silver and the active Nizina placer district that has produced 140 thousand
ounces of gold. From Barnard Glacier westward to Mt. Wrangell, the south slopes
have been of perennial interest to prospectors and mining companies; numerous
mineral occurrences are known, many prospects are actively held, and some have

recently been under heavy exploration.



The northern slopes of the Chugach Mountains have some occurrences of
gold, silver and copper and rocks that elsewhere contain lead, nickel, chro-
mium, molybdenum, barite, and antimony. This area remains essentially unpros-
pected although small amounts of gold were produced from a cluster of lode
and placer mines near the head of the Bremner River.

The higher parts of the Chugach Range have no reported mining claims or
evidences of metallic minerals except that copper minerals have been seen in
basalts near the Bagley fault and in a group of rocks south of the Bagley
fault.

The coastal area has many oil and gas seeps and coal outcroppings. O0il
was produced and refined locally at Katalla from 1911 to 1932. In recent years,
0il companies drilled onshore and offshore; no discoveries were announced but
exploration continues. Coal of high rank is exposed near the Bering River but
the beds are irregular and faulted and, consequently, difficult to mine.
Substantial coal deposits may exist in less deformed areas but may be of lower
rank. Gold occurs in the beach sands and small concentrations produced by
wave actions are occasionally mined.

INTRODUCTION

The Wrangell-St. Elias area (see fig. 1 and fig. 2) produced important
quantities of copper, gold and oil during the first few decades of the 1900's.
AT1 public and available private data on the rock types and mineral resources
of the study area were reviewed. Approximately 150 man days of field work
were devoted to the area in‘the summer of 1977. Reconnaissance sampling was
done in some areas for which no information was available. Many of the known
mines, prospects, and mineral occurrences of the region were examined. This
report is a summary. A complete report including sampling and analytical data

will be released at a later date.
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HISTORY

A rich vein of copper sulfide was discovered in 1900 near the Chitina
River. This lode and three other nearby deposits became known as the Kennecott
Mines. They began production in 1911 after the completion of a railroad along
a difficult route following the Copper River. The success of the Kennecott
mines and the availability of railroad transportation contributed to a surge
of mineral activity which lasted several decades. During this period copper,
gold and silver were being recovered from many lode and placer mines in the
region's various mineral districts and oil was being produced from the Katalla
field on the Gulf of Alaska. The coal deposits of the Bering River field were
actively explored in the early 1900's but the prospects were not brought to

production.
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The Kennecott operations, essentially mined out, closed in 1938 and the
railroad was unable to continue to run economically. The loss of this trans-
portation system, plus rising wartime wages and the termination of gold mining
under the L-208 order caused a rapid decline in mineral activity. Since World
War II, production from the region has been limited to small placer gold mines,
minor underground copper operations, and surface clean up around the Kennecott
Copper Mines. There have been intermittent spurts of exploration in the region
by private individuals and by larger mining companies during times of favorable
metal prices, resulting in the discovery of large, low grade, or porphyry,
copper deposits in the northern Wrangell Mountains in the 1960's and early
1970's and the location of a few other significant mineral deposits elsewhere.
None of these have been economically viable to date, although most are being
held in hopes of future production. In recent years large scale land withdrawals
and Tow metal prices have provided a strong deterrent to private industry
interest in the area.

GENERAL ROCK TYPES

The rock units of the Wrangell-St. Elias area are divided in this report
into four major rock type areas (fig. 3). From north to south these are:

1. The Wrangell Mountain Group

2. The Valdez Group

3. The Orca Group

4. The Gulf of Alaska Group
These areas are separated from each other by major faults. In general they

decrease progressively in age from north to south.



The Wrangell Mountain Group

The basement rocks of the Wrangell Mountain group consist of deformed
and metamorphosed rocks of mid to late Paleozoic age which appear to be the
vestiges of an anciant volcanic island chain. The copper rich Nikolai Basalt
was laid down in early Mesozoic time upon this basement complex after defor-
mation and uplift, and the basalt was in turn succeeded by various sedimentary
units for the remainder of the Mesozoic Era. The Wrangell Volcanism began
building the summits of the Wrangell Mountains in the early Tertiary period
and has continued to the present. Intrusive bodies ranging in composition
from ultramafic to granitic and in age from Pennsylvania to Tertiary intrude
the bedded rocks in many locations.

Certain formations of the Wrangell Mountain Group have yielded substantial
amounts of copper, gold and silver in the past and the region has numerous
occurrences of these metals as well as molybdenum. Chromium, nickel, manganese
and antimony also are known. The Wrangell Lavas have no known concentrations
of mineral commodities but the volcanoes themselves have been included in
Tistings of possible geothermal evergy sites.

- The Valdez Group

The region between the Border Ranges and Bagley Faults (fig. 3), is
underlain primarily by the rocks of the Cretaceous Valdez Group, a deep water
marine assemblage consisting mostly of black shale and sandstone. In the
eastern part of the Chugach Mountains the group includes undifferentiated
metamorphic rocks whose geologic relationships have received 1ittle study.
The rocks of the area are intruded by igneous bodies ranging in size from

dikes to large batholiths.



Valdez Group rocks lie in a 500 mile arc along the Chugach Mountains
and are the host for several clusters of lode and placer gold mines and
prospects. One such cluster is lccated in the Bremner area and another and
richer one occurs in the Valdez area to the west.

The Orca Group

The narrow band of rocks that 1ie between the Bagley Fault and the
Chugach-St. Elias Fault (fig. 3) has been mapped only in reconnaissance
fashion. These rocks and isolated fault slivers to the south are currently
correlated with rocks of the early Tertiary Orca Group, whose marine sediments
and volcanics are the host for sizable copper deposits that were mined at
Ellamar and Latouche in Prince William Sound. No mines or prospects are
reported in the Orca Group rocks east of the Copper River, but the area has
not been heavily prospected. Copper mineralization has been observed in
basalts of the Bagley ice field area by both the U.S. Geological Survey and
the Bureau of Mines.

The Gulf of Alaska Group

The Gulf of Alaska Group, extending from the Chugach-St. Elias Fault
south to the edge of the continental shelf (fig. 3), consists primarily of
Tertiary through Miocene marine and non-marine sediments with a lesser volume
of volcanics. Also included are undifferentiated metamorphic and plutonic
rocks of probable Mesozoic age that occur along the crest of the Chugach
Mountains in the eastern part of the area.

0i1 production from a small field at Katalla sustained a small local
refinery from 1911 to 1932. The non-marine portions of the rock sequence

contain beds of coal, some of which is of high rank or of good coking quality.
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METALLIC MINERALS

A summary table of mineral data listed by map locations on figure 4 is

given in the appendix.
Copper

A number of large tonnage, low grade copper deposits related to igneous
intrusions occur in the Wrangell Mountain Area on the north side of the
Wrangell Mountains (fig. 4 and Appendix, numbers 19, 22, 36, 37, 40, 41, 42).
Resources in the known deposits have been estimated at 1.2 billion tons with
an approximate total copper content of about 7.2 billion pounds (49) 1/. They
also contain molybdenum, silver and gold in amounts sufficient to recover as a
byproduct. Copper mineralization of the porphyry type has also been recognized
at several locations in the Chitina River Valley south of the Wrangells (fig. 4,
numbers 90, 109, 151). These occurrences are smaller and of a lower grade than
those of the Northern Wrangell belt. Undiscovered porphyry deposits may exist,
most likely associated with the trend of porphyry prospects north of the
Wrangells.

Historically, the most important economic contribution from the study
area was that of the Kennecott Mines on the south side of the Wrangell
Mountains study region (fig. 4, numbers 119, 120, 121, 122). The total
production of these four deposits amounted to 4,627,000 tons of ore containing
about 1.2 billion pounds of copper and about 9,000,000 oz. of silver (19). The
ore occurs in veins and is restricted to limestone beds just above the contact

between the limestone and the underlying Nikolai Basalt.

1/ Underlined numbers in parentheses refer to items in the 1iSt of references
before the appendix.
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A number of similar prospects in the limestone both easf and west of
McCarthy (fig. 4, numbers 118, 123, 126, 128, 129, 130, 135) have been
developed to varying degrees, but none to date has demonstrated signiffcant
reserves. MWith present knowledge and exploration techniques, Kennecott-type
deposits are very difficuit to find unless fhey outcrop, so undiscovered
mineralization may well exist. The Nikolai Basa]t——jimestone contact, both
exposed and buried, is of coﬁtinuing interest to mining companies looking for
Kennecott-type deposits. | |

The Nikolai Basalt itself has a high iﬁtrinsic copper content and copper
minera]ization has been found nearly everywhere itroutcrobs. None have been
economic to date. Reports of very limited sampling éuggest that the Nikolai
Basalt may contafn very substantial tonnages at gradés equal to or higher than
those of the porphyry deposits.

Copper 1is inferred in the volcanics of the Orca Group east of the
Copper River because of their correlation wjth the host rocks for the Latouche
and Ellamar ‘deposits (fig. 4, numbers 191 and 229) in Prince William Sound,
and because of copper mineralization inh the Bagley Ice Field Area (fig. 4,
number 160). ‘

Copper is found associated with vein and contact deposits in or near
granitic intrusives in}most of the areas. Volcanogenic deposits in the
deformed island arc deposits‘of the Wrangell Mountain Groﬁp's Paleozoié
basement are possible.

Gold

Lode gold has been mined in the study region from the deposits at Nabesna
(fig. 4, number ]5),‘with a total production of about 75 thousand ounces (49),
and from several of the deposits fo the Bremner District (fig. 4, numbers 163,

164, 167) which produced in the aggregate a few thousénd ounces. About
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143 thousand ounces of gold were recovered from the placers of the Nizina
District (fig. 4, numbers 137, 138, 142, 143) prior to 1959 (25) and 45 to 50
thousand ounces were taken from the placers of the Chisana District (fig. 4,
numbers 27, 28, 30, 33, 34, 35) (49). Beach placers along the Gulf of Alaska
(fig. 4, numbers 156, 157, 158) accounted for a production of about 19 thousand
ounces (43), and a few thousand ounces were taken from the placer deposits of the
the Bremner District (fig. 4, number 169) (25). The major potential for lode
gold in the study region lies with the undeveloped porphyry deposits of the
northern Wrangell belt which are estimated (49) to contain about 9 million
ounces of gold recoverable as a byproduct of copper mining. Undiscovéred lode
deposits of the types previously developed undoubtedly also exist. Their
potential is probably comparable to the past production, which was in the
neighborhood of 100 thousand ounces. The study region's remaining unmined
stream placers are of small yardage and their gold potential is probably only
a few tens of thousands of ounces. Associated bench gravels and stream
mouth deltas probably contain considerable quantities of gold but grades may
be Tow. Beach placer concentrations are formed by large storms so small
amounts of gold can be mined from them on a continuing basis.
Molybdenum

Many of the porphyry copper deposits of the Northern Wrangell Belt
contain molybdenum which could be recovered as a byproduct, and other nearby
occurrences, such as the East Fork prospect on Bond Creek (fig. 4, number 21),
may eventually be mined for molybdenum alone. Porphyry and vein type
molybdenum deposits have also been found in different locations along the
Chitina River Valley to the south of the Wrangells (fig. 4, numbers 117, 124,

141, 149, 150, 151). These deposits appear to be smaller and lower in grade
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than those on the northern side of the mountains. Molybdenum mineralization
apparently is associated with intrusive rocks of the Wrangell group.

Nickel and Chromium

Much of the world's nickel and chromium is mined from deposits associated
with ultramafic intrusives. A belt of these bodies lies six to ten miles north
of the Border Ranges Fault on the north side of the Chugach Mountains. A
similar belt is associated with the Denali Fault. Subeconomic mineralization
has been found in some of the ultramafics (fig. 4, numbers 60, 61, 76) and
concentrations may well exist. The region has not been heavily prospected
for nickel and chromium.

‘Other Metals

Lead, zinc, silver, antimony, barite, and tungsten occurrences have also

been recognized in the study area.
ENERGY MINERALS
Coal

Deposits of coal of up to bituminous and anthracite rank (2) have Tong
been recognized in the Tertiary non-marine sediments of the Bering River region
in the Gulf of Alaska Group (fig. 4, numbers 173, 174, 175, 176, 177, 178).
Little development work has been done, due in large part to extensive folding
and faulting of the coalbeds which makes mining difficult. Rocks of the same
geologic sequence but less deformed underlie large areas of the Robinson
Mountains to the east of the Bering River field. Coalbeds have also been

observed there, but their extent and rank are unknown.
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0il1 and Gas
Natural oil seeps are common in certain beds of the Tertiary section in

the Gulf of Alaska Group (4). From 1911 to 1932 a number of wells in the Katalla
area (fig. 4, number 179) produced enough oil to support a small refinery (44).
Exploratory wells have since been drilled both on and offshore with Tittle
success, but there is continued interest in the region by the o0il industry and
it must still be considered to have potential for oil and gas. An organic rich
shale, associated with many of the natural seeps, may have potential as an oil
shale (44).

Geothermal Energy

Many of the volcanoes of the Wrangell Mountains have been active in
historic or recent geologic times and some show rock type relationships which
may indicate the presence of an appreciable heat source at a relatively shallow
depth.

Uranium

Little is known about uranium in the Wrangell-St. Elias region. If
intensive prospecting has been done, the results have not been made public.
Areas where prospecting would seem justified include the Tertiary non-marine
sediments in the Gulf of Alaska Group and in the Copper River Basin, some of
the granitic intrusives and some of the metallic ore deposits.

MINERAL DEPOSITS

The relative favorability of various parts of the study area are shown
on figure 5. To the north of the Wrangell Mountains, two areas have resources
of copper, gold, molybdenum, silver, and other metals. On the south flank of

the Wrangell Mountains, to the north of the Chitina River, is an area favorable
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for copper, gold, silver, and other metals. The third region, on the Gulf of
Alaska south of the Chugach Mountains, has coal deposits and possible oil
potential.

Large portions of the study area have not been extensively studied or
prospected, generally because they appear less favorable. These areas, which
include the highest and most spectacular mountains of the Wrangell and Chugach
Ranges and the lush lowlands of the Copper River Basin are largely covered with
deep alluvial material, glaciers or apparently barren rock types such as the
Wrangell Tavas. Remoteness has limited studies in a few areas.

ON-GOING STUDIES

Work is currently underway on a more complete and rigorous version of
this report for release at a later date. No further field work is planned for
the region at this time by the Bureau of Mines.

CONCLUSIONS

The Wrangell-St. Elias region sustained a flourishing mineral industry
during the first three decades of the 1900's. Gold deposits, Kennecott-type
copper mineralization, and coal and o0il are of current economic interest.
Other metal concentrations such as the copper in the Nikolai Basalts,
porphyry type copper-molybdenum deposits and the nickel and chromium
mineralization may not be viable for several decades, depending on metal
prices and the development of adequate surface bulk transportation. The
favorable areas are fairly restricted. Much of the study area, including
Tocalities with widely varied topographic and geographic aspects, appears
to have little mineral potential because of a thick cover of alluvium, ice

or geologically young and barren lava flows.
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APPENDIX - MINERAL DEPOSIT AND OCCURRENCE DATA
Explanation

MAP NO. - refers to number on figure 4, underlined if more than one
deposit or occurrence is indicated (within an approximate
three mile radius)

CATEGORY - indicates approximate degree of development:

A - geochemical or geophysical anomaly

0 - mineral occurrence with no known exploration, activity or
development

P - prospect with no recorded past production and minor or
unknown potential

P* - prospect with no recorded past production and recognized
major production potential

M - mine with known minor or unidentified production

M* - lode mine with a production of worth more than $10,000 in
dollars at the time or placer mine with a production of
greater than $10,000 in dollars at the time

COMMODITY - Most important commodity is given first if more than one is
associated with an occurrence or deposit, symbols used.

REFERENCES - Numbers refer to items in list of references preceeding the
appendix
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