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INTRODUCTION

Recent events on the national and international economic scene have
shifted attention to the location, development, and exploitation of the
natural resources in the State of Alaska. There has been rapid growth of
petroleum and forest products; and marine and anadromous fisheries are
still a mainstay of Alaska's ecomomy. Mineral ore production does not
currently share a major role, but extensive exploration is underway and
it might regain and surpass its former status as a major industry.

The increasing demands upon the land and environment create critical
issues for decision makers who manage Alaska's natural resources. What
should be the best distribution of land ownership in Alaska? Where are
the resources located, and how can they be developed? How can we enhance
the quality of human life while maintaining the quality of the environment?
Some of these considerations are amenable to the application of satellite
remote—sensing.

The Landsat program provides a means to overcome the formidable
logistic and economic costs of preparing environmental surveys of the
vast and relatively unexplored regions of Alaska. There is an excellent
potential in satellite remote-sensing to benefit federal, state, local
and private agencies. Satellite data provides an up-to-date, synoptic
data~-base which is necessary for the preparation of the needed surveys
and the search for solutions to resource and environmental management
_ problems.

Historically, Alaskan problems were first coupled to satellite

data by a major program initiated by the University of Alaska and funded



by NASA's Goddard Space Flight Center (NAS5-21833). These 12 projects,
which were completed in 1974, studied the feasibility of applying Landsat
data to the disciplines of ecology, agriculture, hydrology, wildlife
management, oceanography, geology, glaciology, volcanology, and archaeology.

Equally important are the activities performed under NASA grant NGL
02-001-092 from the Office of University Affairs. This grant extends
the disciplinary concepts entailed in Contract NAS5-21833 plus three
follow-up contracts to the operating needs of mission-oriented agencies
of the federal, state, and local governments, as well as private industry
in some instances. The goal of this grant is to involve the active
participation of public and private groups in applying remote-sensing
data in such form as may be most appropriate to existing problems in
resource management. During the first two annual grant periods, the
implementation of this central objective has been effected by encour—
aging user participation in the program at a variety of levels appro-
priate to the users' interests. These levels currently include:

1 Observation, coordination and information exchange

2 Training courses and workshops in the interpretation of

remote-sensing data

3 Data exchange

4  Consulting services

5 Data processing services

6 Cooperative projects involving operational activities

of users



More than two dozen agencies, as listed in Table 1, have parti-
cipated in the program at one or more of the above levels. As might be
expected during the first phase of such 2 program, the widest agency
participation has been at levels 1 to 5. However, recent trends indi-
cate that previously low-level agency participation, together with the
positive results of the Landsat projects, are generating substantial
interest for the greater involvement represented by level 6. Therefore,
it appears that our multi-level approach to Landsat data utilization by
operational agencies is effective, and that we are beginning to see the
routine and effective use of remote-sensing data by operational agencies

of government and industry.



TABLE 1 -

Federal Government Agencies

DOT/Federal Aviation Administration
DOT/Federal Highways Administration
NOAA/Auke Bay Fisheries Laboratory
NOAA/National Weather Service

U. 5. Air Force/Alaskan Command

U. 5. Army Corps of Engineers

U, S. Coast Guard

USDA/Forest Service

USDA/Soil Conservation Service
USDI/Alaska Power Administration
USDI/Bureau of Indian Affairs
USDL/Bureau of Land Management
USDbI/Bureau of Mines

USDI/Fish & Wildlife Service
USDI/National Park Service

Regional & Local Government Agencies

Cooperating Agencies

State Government Agenciesg

Department of Highways
Department of Fish & Game
Dept. of Education/State Library
Dept. of Natural Resources/
Geol. Survey
Dept. of Natural Resources/
Div. of Lands
Dept. of Economic Devel./
Indust. Development
Dept. of Public Works/
Div. of Aviation
Dept. of Environmental Conservation
Office of the Govermor/
Planning & Research
Joint Federal-State Land Use
Planning Commission for

Alaska

Other Organizations

City of Nenana

City of Fairbanks

Fairbanks North Star Borough
City and Borough of Juneau
Greater Anchorage Area Borough
Kenai Peninsula Borough
Ketchikan Gateway Borough
Matanuska-Susitna Borough

Kross & Associates

Woodward, Tundgren & Associates

Alyeska Pipelane Service Company

CH2M/Hill Alaska, Engineers

Lost River Mining Corp., Ltd.

Humble 0il & Refining Company

Woodward-Envicon Inc. .

Enviromment/Alaska

Resource Associates of Alaska Inec.

U. 5. Steel Corporation

Marathon 0il Company

Tanana Chiefs Conference

NANA Regicnal Corporation

Arctic Enviromnmental Information
& Data Center

Fisheries Extension Service

Northland Wood Products

Gulf 0il Company

Atlantic—Richfield Company

Shell 0il Company

ESSO Production Research Company

Boston Museum of Scilence

Union Carbide Corporation

Doyon, Ltd.

Calista Corporation

Alaska Travel Publications, Inc.

INEXCO Mining Company

R & M Eng. & Geol. Consultants

AMAYX Coal Company

Enplan Corporation



SUMMARY OF ACTIVITIES

The University's role in providing a functional base for the
applications of remote-sensing technology to all bona fide users has
become well known. We continued efforts to generate regional support
for the utilization of technology that is appropriate to the dichotomous
nature of resource management in Alaska. Our objective has been to be.
involved in cooperative projects which promise beneficial applications
of remote-sensing technology, particularly satellite sensing, to agencies
with operational prcblems to solve. Emphasis was given to those projects
which had a good likelihood for significant decisions being made which
were based upon the results of the grant activities.

While most of our efforts were oriented toward specific projects,
performing an operational project successfully requires a certain amount
of backup or supporting facilities and capabilities. Included in this
category 1is a gemeral outreach effort which serves to alert us when
opportunities for new applications occur, a data center with which to
generate the basic products that are required, and processing facilities
to manipulate the data into suitable forms for anmalysis, interpretation

and application.

Coordination and Information Exchange

We have maintained a statewide liaison with operational agencies of
government and industry to maximize a sharing of appropriate levels of
information. We have enjoyed a substantial base of goodwill and rapport
with various user groups involved with environmental and resource

management problems. We are generally recognized as the best source in



Alaska for information on remote-sensing technology and for suitable
data products.

Many agencies have appreciated these activities and are using these
capabilities to a growing extent. That there has been an appreciation
for the utility of these applications is borne out by the many user—
agencies which have borne a major share of the cost of their data appli-
cations. When appropriate circumstances prevail, funds from this grant
were used to support the demomstration component of cooperative projects
with user—agencies. This policy was intended to overcome reluctance by
the users to perform what can appear to be research or feasibility
studies, when the agency may be constrained to support only operational

activities.

Data Center

An important service to the community of users within Alaska is the
publishing of information catalogs and listings of available Landsat and
aircraft imagery. While all data are available from national data
banks, we archive the Alaskan data with low cloud-cover which are most
relevant to Alaskan needs. Because the huge geographical extent of the
State of Alaska, it is impractical to rely on data searches conducted by
national data centers. Users have an immediate need to know what data
are available when gathering infermation for problem—solving. Part of
our coordination effort includes the distribution of catalogs which
meets the user's need for browsing among available data or searching for
some specific regional coverage. An example of our current Landsat
catalog appears in Appendix A. As the body of locally stored data grows,
maintaining an up-to-date bibliography of the total Alaska library will

remain an important part of our activities.

!



The operation of the Landsat data library frequently involves
consulting services of at least four types:

(1) Assisting the user in selecting the data which

have the greatest potential of satisf&ipg his needs.

(2) Assisting the user in preparing orders for standard data
products from the EROS Data Center. This is particularly
appropriate when the need for data is not immediate and
standard data products are satisfactory for this purpose.

(3) Assisting the user in preparing a local work order for
custom data products (images enhanced for the purpose of
the investigation, density-sliced images, etc.).

(4) Advising the user on data analyses and data interpretation
facilities available either locally or at major laboratories
outside Alaska.

The Landsat data library, browse file, and associated consulting
services and facilities remain an essential activity to provide appli-
cations assistance to all data users in Alaska. Part of these activities
is now supported by a contract with the U. S. Department of the Interior,
EROS Program Office, for a librarian. There has been an Increasing
amount of data purchases ordered through our library, which is indicative
of the interest and practical value being placed on remote—sensing data
by Alaskan users. Further evidence of a healthy, self-generating flow
of applications is that we recorded around 60 "walk-in" visitors per
month. This demonstrates that there is a growing community of somewhat
self-sufficient data-users which has resulted from our efforts to find

new applications for remotely sensed data.



Data Processing Services

An essential aid to new users of remote sensing has been the services
of the centralized facilities for processing remote-sensing data at the
University. It would be wasteful were each user agency to establish
laboratory facilities and technical personnel to perform its own analysis
and interpretation. A continuing activity of the University was the
processing of remote-sensing data either photographically or digitally’
to the specifications of the user agencies. These activities were
performed on our facilities on a job-order basis parallel to the applied
research already under way. In most instances, the user agency bore the
costs of such direct services, but selected cases with high benefit/cost
potential or demonstration projects were funded from this grant for
direct services support.

The ability to provide a variety of processing servicés for the
data is equally important along with the timely access to specific data
to produce a satisfied user. This enables the user to receive the data
in a format best suited to his particular application, rather than "make
do" with those standard data products that are available. Data pro-
cessing for its own sake has not been supported by the grant, except for
those cooperative projects which otherwise gqualify for funded support.

Our experience and the published work of others has shown that the
more substantial applications involwve not only conventional photo inter-
pretation but increasingly use computer—aided digital techniques of
analysis and interpretation. Some of our users are tending to move from
visual photo interpretation into the application of digital interpre~

tation techniques.

ERECEDING PAGE BLANK NOT FILMED



Applying digital techniques with our present facilities has turned
out to be uneconomic except for very small target areas, This results
from the original design concept of our digital color display unit which
was intended to serve only limited test-areas associated with ocur early
ERTS-1 feasibility investigations. It is now evident that we cannot
adequately serve the needs of our community of data users without a
greater capability to process larger quantities of digital ILandszat daté.
Several projects have required moderately extensive, computer-aided
analysis techniques which were beyond the‘capability of our in-house
services and for which we sought processing services from firms in the
contiguous states,

Procurement of outside computer services is an Interim sclution
until we can develop a local capability of performing clustering and
maximum likelihood algorithms on a scale suited to users of regional
analyses. The awkwardness of interaction and communications with
service firms in the lower 48 states, wﬂile dealing with complex data
handling and processing decisions, greatly extends the time and cost of
z given project. In some instances it has meant the untimely end to aé
opportunity that otherwise deserved our involvement, which is counter-
productive to the objective of this grant. Consequently, for projects
of larger scope, we must give preference to those which do not demand a

short turn-around time.

Training and Workshops

Less emphasis was placed this year upon formal training activities.
Efforts in previous years have established a rather broad foundation in
the theory and application of remote-sensing techniques. More recently
we have tried to concentrate on groups that sought our help in training

-8- PRECEDING PAGE BLANK HOT FILWMED



or educational exercises. These included informal indoctrination of
individuals from agencies as well as participation in more formally
structured course work. One such effort was an introduction to tha
understanding of basic map skills that was presented in a local elemen-
tary school with our assistance. The principal of the school ordered

three enlargements of color—infrared photos acquired last summer by the

-

NASA U-2.

A major course in remote-sensing was presented for credit at the

Ay

University level (see Appéndix B for course outline). The class was
heavily dependent upon the use of the data products, processing facil-
ities and interpretation instruments associated with the activities of
this grant, and pericdically conducted laboratory exercises in our data
center. This class also stimulated individual interest on the part of
the students who came to pursue applications of remote-sensing data for
their ocwn purposes.

We have also participated in the preparation of a traveling exhibit
explaining the use of satellite data in laymen's terms., This was a
project jointly funded with the Mational Science Foundation, with the
goal of enhancement of the public understanding of sclence. The context
of these displays related to the accrued public benefits of Landsat as
part of space-related techmologies. These exhibits are being trans-—
ported from place to place throughout the State in order to communicate
to schools and the public the areas of active research pertinent to
Alaska.

We have also prepared a number of display boards which illustrate
applications of Landsat data in various disciplines. These are promi-

nently displayed for maximum public impact in the foyer area of the
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Geophysical Institute. These displays are effective in developing
appreciation for Landsat applications with casual visitors as well as
providing a frame of referance for interested visitors who approach us

with needs and plans that are not yet well defined.

=10~
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CURRENT PROJECTS

We emphasized as much as possible those project—oriented activities
that have identifiable benefits directly attributable to the application
of satellite or aircraft data. Because some degree of "pump-priming"
must always be a part of development activities of a cooperative nature,
not all of our projects have been as outwardly successful as others. In
a world filled with vagaries in political and human value-systems, some
projects generated more technical success than operational benefits.
Sometimes advance evidence suggested a high probability of early bene-
fits and operational decisions, but subsequent matters related to
internal agency concerns inhibited the decision-making process either on
a timely basis or permanently.

Not all projects have been conducted solely with funds from this
grant. In some instances the work has gone forward in the absence of
expected immediate benefitrs, but with only a trivial amount of grant
support. The initial situation sometimes may not be sufficlently clear
to warrant a definite commitment of grant support, but the project may
have enough merit to justify a start so as to evaluate the probability
of benefit to the agency. In those instances that a measurable decision
remained too uncertain after such a start, the project was allowad to

proceed on a small-scale basis supported only by agency funds.

USDI/Bureau of Indian Affairs

tThe major project this year was the completion of a regional survey
of land resources for land selection and management purposes. Landsat

imagery was applied to Native land-selection and management problems of

PRECEDING PAGE BLANK NOT FILMED
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Doyon, Ltd., the largest regional corporation established for land
management and investment purposes under the Alaska Native Claims
Settlement Act of the U. 5. Congress. This was a demons£ration project
with the goal of preparing thema%ic maps of a wilderness area to‘em—
Phasize those resources of greatest interest to Doyon. Funds from BIA
Contract ECOC 142 01079 were used in coajunction with NASA Grant NGL 02-
001-092 in support of this project.

Doyon required resource inventory information upon which to base
their land selection decisions before the deadline set by Congress,
December 1975. At their request we concentrated the Landsat image -
analysis upon the two resources of commercigl timber and mineral poten-—
tial. The area surveyed included 250 townships in seven different
regions in the interior of Alaska in the viciﬁity of Kaltag, Purcell
Mountains, Tanana, FKuskokwim River, Chandalar-Wiseman, Allakaket, and
Ray Mountains. These regions were considered by Doyon to be of high
priority for selection decisions.

‘We endeavored to correlate all existing resource data cf the target
regions to the best available Landsat imagery in the process of gener-
ating a resource base for land-use maps and prospecting area maps. The
township and .range data were projected onto 1:250,000 scale Landsat
images to aid the visual interpretation of the imagery by the land
managers.

The objective of the mineralization amalysis was to delineate areas
for which the interpretation of Landsat images, combined with ground
truth, indicated a favorable probability of metallic or non-metallic
mineral products that warranted prospecting efforts. The size of the
target areas is so great that the cost of doing even a rapid geologic

reconnaissance to identify favorable prospecting areas was prohibitive.
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A four step process was used to prepare potential mineralization
maps. First, all existing geophysical data relating to ore deposits
were organized. This delineated the distribution of mineralization
regions of similar types amd the nature of the geological control
prevailing in each region. Next, the existing miming claims and mining
districts were located on the Landsat images. Then the images were
interpreted to identify distinctive features of the geologic environ-
ment, land forms, vegetation and tectonic faults which can be associated
with each wmineralized province. F¥rom this analysis it was determined
which combination of features might justify extension of the boundaries
of the known mining districts or projection of the trends of Ilmown
deposits into adjacent areas. Finally, maps of the study area were
prepared which indicated the locations of the more favorable prospecting
areas,

The land-use maps were preparad as vegetation maps depicting
broadly defined vegetation types at a scale of 1:250,000.44iénd—use maps
are of increasing importance owing to the widespread rush into land
dispesition and resource exploitation. Such maps provide a spatial
inventory of selected resources, and they are an important guide for
land selection and management in that they aid in plamning activities
that are compatible with the natural environment and the needs of the
owner.

Although the maps prepared from Landsat imagery were small scale
and rather coarse botanically, they do provide far more spatial infor-
mation than any existing maps of the areas. Images were analyzed in
optical registration from two seasons of the year. Late winter scenes,

printed in black and white, permitted the estimaticn of vegetation
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height and cover because the winter snow-cover tends to mask the brush
without substantial height. The summer scenes were reconstituted into
false color-infrared formats which enabled several floristic distine-
tions of high—cover species or species groups of particular relevance to
commercial timber potential.

The few existing aerial photographs covering part of the regions
were used as training aids for visual photo interpretation of the
satellite images, As a final check, low-altitude aeriazl reconnaissance
was utilized on a sampling basis to verify the validity of the thematie
maps prepared for the project.

The process of identifying potential commercial timber first re-
quired that forest vegetation be recognized. Then an estimate was made
of the composition and stature of the forest using the spectral and
physiographic information interpreted from the satellite imagery. Com-—
mercial timber was mapped where there were high probabilities of a
number of larger trees suited for lumber production. No attempt was
made to determine timber volume.

Based chiefly upon the thematic maps produced from the interpre-
tation of Landsat data, Doyon, Ltd. expects to select some 2 to 4 million
acres by the deadline of December 1975 imposed by Congress. The esti-
mated value of these lands ranges from $20 million to $200 million. A
conservative assumption is that the application of Landsat data at least
doubled the value of the land selected in comparison with the land not
selected. The benefits of this application can range between $10 million
and $100 million, although the benefits are not quantitatively definable.
There are good indications that the benefits exceed the cost of the

project by a factor ranging from 250:1 to 2,500:1, not taking into
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account the cost of development and deployment of the spacecraft or
of data acquisition.
A detailed description of the Doyon project is enclosed as an

Interim Report in Appendix C.
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Description of Other Operational Projects

Our participation in operational projects of user agencies included
both simple as well as major projects. Minor projects included producte
to demonstrate the effectiveness of remote-sensing data for the Soil
Conservation Service and for the Bureau of Land Management. There were
a number of cooperative projects of varying complexity and degree of
operational benefit to the user. It has been difficult upen occasion to
reliably predict the potential for operational benefits while evaluating
the opportunity for a new cooperative project. We have tried to be
guided by the principle that most ideas or concepts merit at least a
cursory or preliminary involvement on our part. By thus acting as a
catalyst we try to stimulate the project into the kind of maturity that
will involve operational decisions or actioms. This kind of interaction
with the real world leads to involvement with some activities which fail
to produce the kind of result we seek. We conclude that the significant
number of apparently non-responsive projects should not necessarily be
viewed as project failures for the purposes of this grant. The Te-
deeming feature of this group of "underachieving projects" is twofold--
the users pearly always are delighted with their use of this new tech-
nology, and our level of support with grant funds has been slight.

Many of the operationally oriented projects were unforeseen oppor-
tunities which could not have been planned in advance. We feel that it
is important to respond to new requests for assistance whether they
arise from administrative decisions within an agency, or from unexpected
natuyral events, such as a demonstration of mapping the extent of forest

fires.

-16-



The projects which have not generated as yet operational decisions,
but which possess significant bepnefits of increased user awaremess, are

described briefly below:

U. S. Forest Service - Based upom our previous description of

Landsat capabilities, the Forest Service decided to obtain complete

-

coverage of the Tongass National Forest (which essentially includes all
of Southeast Alaska). In consultation with agency personnel we helped
to select 26 black-and-white prints and prepared several color recon-

stitutions on a custom basis with our laboratory facilities.

Bureau of Land Management — We prepared a poster-board display to

illustrate the feasibility of mapping areas burned by forest fires from
the use of remote-sensing imagery of various kinds. This included
satellite images that were enhanced by means of color demsity-slicing as
well as conventional aerial photos. Our methods were found to be more
accurate than the existing metheds for estimation of burned acreage,
largely because of the synoptic overview of large wildfires and the
ability to distinguish unburned "islands'" within a large area that had
been mostly burned over.

National Oceanic and Atmospheric Administration ~ Catalegs and maps

of available satellite and aircraft data were prepared on a2 periodic
basis for the Alaskan coastal zone. We also ‘provided assistance to
investigators working on NOAA's outer continental shelf environmental
assessment program in selecting appropriate remote-sensing data.

U. S. Fish & Wildlife Service ~ Assistance was provided as this

agency sought to relate Landsat and U-2 images to studies correlating

marine mammal habitat with spring sea-ice conditions. Preliminary
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results were very encouraging and may enable wildlife managers to
inventory this important resource for the first time.

Alaska Division of Lands - Participation in the Delta Planning

Project involved the interpretation of landsat imagery, including
digital classification of existing land-uses, of a 1.4 million-acre
region in central Alaska which has extensive agricultural and recre-—
ational potential, but which also is the focus of development related to
construction of the Alaska pipelime.

Alaska Department of Envirommental Conmservation — This work

sought to study digital classificarion of coastal terrain along four
coastal zreas to determine any apparent physiological dindicators of
coastal climatic effects.

U. 8. Scil Conservation Service - As a demonstration project to

illustrate the utility of the false~color infrared format of Landsat, we
prepared a 1:250,000 scale Landsat enlargement of the Delta area for the
Delta Planning Team, a land—use study group. This joint project ad-
dressed the problem of mapping from Landsat data areas prone to flood
hazards., TField work is to be performed by agency personnel during the
following summer. This project was an outgrowth of the work performed
for the Delta Planning Team in conjunction with the Alaska Division of
Lands.

Most of the projects described above fall into the category of
demonstration projects. While they may have fallen short of the oper-
ational impact that we consistently seek, they did serve the critical
purpose of making initial inroads in routine agency affairs for the use

]

of Landsat products. Such “pump-priming" activities camnot be over—

looked, but they should not be allowed to predominate in the overall
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scope of our work. We have attempted, with some success, to achieve a
balance between work which is purely a demonstration project and work
that is mostly operational. We Wouid, of course, like to generate more
of the latter type, but there was a fair representation of both tvypes of

projects involved with this year's activities under this grant.
¥ g
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Conferences and Meetings Attended

In January Professor Belon and K. Martz visited the U. 5. Depart-—
ment of the Interior's EROS Data Center In Siocux Falls, South Dakota at
1o cost to this project. This visit served to introduce our personnel
to the functions and operations of the EROS Data Center which dis the
national distribution center for NASA Landsat data products and high-
altitude aerial photographs. Briefings on the operation of Users Servi;es
and the Data Reference Facility were designed to aid us in preparing
data searches and data orders for the products required for users in
Alaska.

Professor Belon also visited the National Space Technology Laboratory
in Bay St. Louis, Mississippi, and the USGS Applications Assistance -
Facility in Menlo Park, California. These installations serve needs
that are related to thes activities of this grant, and prasented a good
opportunity to observe methods and funetions that serve the community of
users in areas other than Alaska. The exchange of ideas was helpful in
reviewing facilities and training programs which might be useful with
our activities.

The wisit at the EROS Data Center also served to imntroduce us to
the development of training aids in the sound-and-slide format for
orientation of individuals or small groups.

Br. W. J. Stringer attended the 11th Alaska Surveying and Mapping
Convention in Anchorage in February. He presented a paper entitled,
"Remote Sensing Activities at the Arctic Environmental Information and

Data Center”.
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In June, J. M. Miller attended a symposium on "Machine processing
of remotely sensed data" at Purdue University, and the following week
presented two papers at the Earth Reéources Survey Symposium, Houstom,
Texas, that were based upon the activities of this grant. They were
titled, "Environmental Assessment of Resource Development in tﬁe Alaskan
Coastal Zone Based on lLandsat Imagery" and "Applications of Satellite

Remote~Sensing to Land Selection and Management". See Appendix D for

complete bibliographic citations.
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CONCLUSIONS AND RECOMMENDATIONS

We have continued to develop applications of remote-sensing data to
meet the growing needs in Alaska as more issues are addressed which
relate to the shortage of raw materials, energy exploration and develop-
ment, and social problems such as the settlement of the land claims of
Alaskan Natives. We have introduced .a growing cross—section of publié
and private agencies in Alaska to the use of remote-sensing data, both
satellite and aircraft. We have engaged in cooperative projects which
involved the performance of operational activities, and we have provided
assistance upon request for data preocessing, enhancement and interpre-
tation using facilities at the Geophysical Institute.

There 1is a continuing opportunity to work with new agencies and
personnel to introduce the operational benefits of remote sensing and to
upgrade existing users into more extensive and intensive use of these
data and state-of-the-art techniques that are available through research
activities of the University. With the continuing support from the
Office of University Affairs, we expect during the coming year to pro-
vide additional assistance with remote-sensing technology to the oper-
ational agencies of government and industry at a variety of levels.

These include:

Observation, coordinaztion and information exchange
Training courses and workshops

Data exchange

Consulting services

—~ Data processing services

— Cooperative projects

b
I

This broad-based approach should continue to be effective in meeting
the goals of this Gramt. It addresses the dinitial reticence of new

users to become deeply involved in a new techmology which they only
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partially understand, but the greatest emphasis should be on activities
at level 6. It is only as we become involvéd with cooperative projects
which result in significant decisions or actions that we can thoroughly
justify thezprogram functions at levels 1 through 5. While important as

supporting roles, they more properly are viewed as supporting elements

of cooperative projects.
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Appendix A

Catalog of Landsat Data of Alaska
with

Low Cloud Cover

July 1972 - June 1975

Prepared by:

Landsat Library
Geophysical Institute
University of Alaska

Fairbanks, Alaska 99701
Telephone 907-479-7487

with support from:
National Aeronautics & Space Administration
Office of University Affairs
Grant NGL 02-001-092
and
U. 8. Geological Survey

EROS Program
Contract 14-08-0001-14857



LANDSAT DATA

The characteristics of the Landsat system are summarized in the attached
table.

The data coverade maps locate the scene identification number of all Landsat
images which are currentiy available in the remote-sensing archives in the
following formats:

- 70mm positive transparencies of MSS spectral bands 4,5,6 and 7
- 70mm negative transparencies of MSS spectral band 5
- 9" print of MSS spectral band 7

The more detailed catalog listings give the date of acquisition, approximate
cloud cover, geographic center point of the image and the sun elevation and
azimuth. A general map description is also included in the listing.

Other formats up to 40"x40" prints (1:250,000 scale) and simulated color-
infrared composites can be ordered from the Geophysical Institute photo
lab or the EROS Data Center, Sjoux Falls, South Dakota. Landsat 1mages
in digital magnetic tape format must be ordered from the EROS Data Center.
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LANDSAT SYSTEM CHARACTERISTICS

Altitude of Satellite

915 km (570 miles)

Type of orbit
Orbital period
Orbits per day
Coverage cycle

Time of observation
Size of area imaged
Field of view
Sidelap

Overlap along orbit

circular, sun-synchronous, 99° inclination
103 minutes
14 orbits
18 days
approx. 1050 AM at 600 to 700 north latitude

185 x 185 km (115 x 115 st. mi. or 100 x 100 paut. mi.)

11,56 x 11.56 degrees
approximately 67% at 629 north Tatitude
10%

Instrument Multispectral scanner

Image distorition 2%

Ground resoltuion Tess than 80 to 120 meters

Positional accuracy (meters 900 meters

Scene registration (meters 160 meters

Spectral Band 4 5 b 7
Spectral bandwidth (microns) 0,5-0.6 0.6-0.7 0,7-0.8 0.8-1.1
Nominal color Green Red Far Red Near IR
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. ERTS SCENIS WITH 10w cLoup covir O POOR o GE g
JULY - NOVIMSER 1972 : UAT o

> ate Cloud Lat Long. Sun Sun Map Descreption =
SCOGZ.ID ° Cover Center Pt Fi hz Digitnl Tepe=D
1002-21310 July 25, 1972 15 67 25N 154.43wW 41 162 Walker Loke %«t—
1602-21312 July 25, 1872 15 66,06N 156 16W 42 160 Hughes o
1002-21315 July 25, 1872 10 64 45N 157 42W 43 158 Nulato C +
1002-21324 July 25, 1972 15 62 DZN 160 09w 45 154 Holy Cross 2.
1006-21510 Juty 29, 1972 5 60,.32N 155 26W 37 168 Barrow
1009-22083 August 1, 1972 5 69.25N 161.,30W 37 166 Polnt Lay
1009-22050 August b, 1972 2 68 07N 163.21w 39 164 Point Hope C
1009-22092 hugust 1, 1972 0 66.48N 165 00W 40 162 Kotzebue [
100%-22095 August 1, 1972 1] 65 27N 166.30W 41 160 Seward Penlnsula C + D
1009-22)01 August 1, 1972 20 64 07N 167.51wW 42 158 Nome
1009-22110 August 1, 1972 10 61 23N 170.14W 44 154 Bering Sea
1010-20313 August 2, 1972 10 67.56N 139 29w 39 164 Old Crow
1010-22133 August 2, 1972 10 71.53N 159 04w 35 171 Sea Ice Off Barrow
1010-22135 August 2, 1972 0 70.37N 161.21wW 36 169 Wainvwright, PoLnt Lay
1010-22142 August 2, 1972 2 69 ZO0N 163.22w 37 166 Pount Tay
1010-22144 August 2, 1972 2 68 02N 165 09w 38 164 Point Hope - Cl.‘ + D
1010-22145 Aupgust 2, 1972 5 67,.37N 165 26W 39 163 Pownt Hope a8
1010-22151 August 2, 1972 5 66.42N 166.47wW 40 162 Shshmaref
1010-22153 August 2, 1972 2 85.21N 168.19w 41 160 Teller
1010-221610 August 2, 1972 [t} 64 .0IN 169.,39W 42 158 St. Lawrence Island C
1010-22162 August 2, 1572 10 62.39N 17¢ 53w 43 156 St. Lawrence Isisnd
1016-21045 August 8, 1972 10 71,2001 142 ,35W 34 171 Arctic Qcean, sea tce
1018-21191 August 10, 1972 5 62.,40N 156.24W 41 157 Iditarod Cs+Db
1018-21193 August 10, 1972 0 61.19N 157.32W 42 155 Sleetm te
1018-21200 August 10, 1972 5 59,57N 158.36W 43 153 Dullingham [
1019-19423 August 11, 1972 20 59,30N 134 23w 43 153 Atlin
1018-19430 August 11, 1872 28 58 07N 135.20W 44 151 Juneau C
1018-21234 August 11, 1972 15 56.24N 153.55W 37 162 Hughes, Bettles C
1020-19480 hugusr 12, 1872 0 60 32ZN 135.04W 42 154 Whitehorse e
1026-20211 August 18, 1972 10 64,28 140 25wW 37 160 Eagle C
1026-20214 August 18, 1972 10 63.06N 141.40W 318 158 Tanacross C
1026-20220 August 18, 1972 5 61._45N 142 .50W 39 156 McCarthy C
1027-20255 August 19, 1972 10 68.14N 137.29w 33 166 East of Table Mts C
1027-20261 August 19, 1972 20 66.55NM 139 08w 34 164 East of BlackRuwver C
1027-22074 August 19, 1972 5 72.26N 156 23w 30 174 Sea Ice north of Barrow
1028-20324 August 20, 1972 20 64.37N 143 08W 36 160 Eagle
1029-20365 August 21, 1972 20 69.32ZN 138.38W 32 163 Herschel Islang
1029-20381 August 21, 1972 2 65,33N 143 38w 35 162 Charlie River D
1029-20383 August 21, 1972 o] 64.12N 145 00w 36 160 Big Delta C+ D
1030-20424 Bugust 22, 1972 2G 69.27N 139.54W 31 168 Demarcation Point [
1030-20430 August 22, 1972 10 68.08N 141 45w 32 166 Table Mountains
1030-20433 August 22, 1972 S 56.50N 143 29w 34 164 Black River C
1030-20435 August 22, 1972 15 65.29N 144 .55W 335 162 Curcle
1030-20442 August 22, 1972 10 64,08N 146 17W 36 160 Pawrbanks, Delte [
1030-22270 August 22, 1972 15 65.52ZN 170 20W 34 162 Crnukotsh Penn ,Siberia C
1030-22273 August 22, 1972 20 64,31N 171 44W 35 161 Sibena, St Lawrence Is.
1033-21020 August 23, 1872 20 62.43N 151 82w 36 159 Meknley C+ Db
1033-21022 Aungust 25, 1972 10 61 20N 153.01W 37 157 Lime Hills, Tyonek ;
1033-21025 August 25, 1972 10 59 57N 154,01 3g 156 Lake Clark, Ilhiamna i
1034-21095 August 26, 1972 1¢ 55.46N 158 28w 41 151 Stepovak Bay C
1037-21231 August 28, 1972 5 68.068N 152 OlwW 30 167 Chandler Lake, Wiseman c ~-Pb
1037-21234 August 29, 1972 2 66.49N 133 dow 31 165 Hughes, Bettles C + D
1037-212490 August 29, 1972 S 65.28N 155.05W 32 163 Melozitna C DD
1037-21243 August 29, 1972 5 64,67 156 30W 33 161 Nulato, Ruby
1037-21245 August 29, 1972 5 62 45N 1537 44w 35 158 Ophuir, Iditarod
1037-21252 August 29, 1972 20 6l 23N 158.53W 36 158 Russian Mission, Sleetmute [
1038~21285 August 30, 1972 S 65.29N 156 35w 32 163 Kateel River
1038-21301 August 30, 1872 1] 61.08N 157 57w 33 161 Nulato C =+ D
1038- 21304 hugust 30, 1972 0 62 16N 159 11w 34 160 Holy Cross, Iditarod C + D
1038-21310 August 30, 1972 20 BE.Z24N 160 19w 35 158 Russtian Mission D
1039-21371 August 31, 1972 10 60, 00N 162 18w 36 157 kuskehwun Bay
1039-21371 Rugusi 31, 1972 5 58.37N 163 48W 37 155 Kushol wsim Bay
1043-20161 Seprember 4, 1972 15 b2.42N 110,.3 1W 33 160 Nabesno & east [
1043-20163 Srptomber 4, 1972 1] 61.19N 111.42W 34 159 McCarthy C
1044-20201 Scotemner 5 1972 2 68 05N 136 15w 28 167 Alavik, NWT
1044-20212 Septuwber 5, 1972 ? 64 DN T bW 31 162 Fagle, lanacross C
1044-20215 Seprember §, 1972 10 62, 14N 11 37w 32 161 Tanacross, Nabesna
101422024 Suptember %, 1072 0 70 10N 158, 09W 25 172 fcade iver o
10i5-21755 Sopiember 6, 19/2 [\ G OSN 137 9w 27 168 Tast of Table Mcintains Nl
1045-22091 Septomber v 1972 i b 05N 163 inwW 27 168 Noatah ¢,
10§6-70313 St ober f, LUED ] 58 VN 118 01w 35 150 Gulf of Alaska
1086-201351) Sopte ot 7, 19:2 10 57 UK 11 S8wW 36 165 Facific Qcaan
1016-22113 e ptemter 701972 0 ug 20N T3 12w 20 170 Point Lay
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1046-22145 Septembor 7, 1972 10 68 01N 165 o2w 27 168 Point Hope o

1047-22201 Seplember 8, 1972 20 69 30M 164.20W 25 170 Point Lay

10419-20505 September 10, 1972 20 Bl 241N 150 16W 31 160 Anchorage, Cook Inlet D
1050-20541 September 11, 1972 10 69.28N 112 55w 24 170 Demarcation Polnt (ol »]
1854-212Q5 Scptewber 15, 1872 10 57 12N 160 22W 33 157 Bristal Boy

1055-21234 September 16, 1972 0 66 45N 153 39w 25 167 Hughes, Bettles

1056-21310 Septcmber 17, 1872 20 61 20N 160 13w 29 161 Russian Mission

1056-21324 Seotember 17, 1972 40 55 47N 164 04w 33 156 Cold Bay

1056-21331 September 17, 1972 20 54 24N 164 52w 35 155 Unumalk, False Pass C
1057=19542 September 18, 1972 1] 58 31N 137 59w 31 159 Mt Fawn.eather c
1057-21342 Saptember 18, 1972 20 69.31N 153 05w 22 171 Teshekpul .
1057-21344 September 18, 1972 0 68 03N 154 5%W 23 169 Rulth River, Walker Lake C
1057-21351 September 18, 1972 ¢] 66 44N 156.35W 24 167 Shungnak, Hughes o4
1057-21353 September 18, 1972 0 65 23N 158.04W 25 166 Kateel River, Nulato c
1057-21360 September 18, 1972 10 64 03N 159 25W 26 164 Norton Bay, Nulato

1057-21371 September 18, 1972 5 59 55N 162 49w 30 160 Bawrd Inlet, Kushokwim Bay
1058-21403 September 19, 1872 0 68 09N 156 14w 22 169 Howard Pass, Killik River c
1058-~21405 September 19, 1972 0 66,50N 157 52w 23 168 Shungnak

1058-21412 September 19, 1872 0 65.29N 159,22wW 25 166 Candle, Kateel

1058-21414 Szptember 19, 1872 0 04 ,08N 160 44W 26 164 Norton Bay, Unalakleet
1058-21421 September 19, 1972 0 62 46N 161.48wW 27 163 St. Michael, Kwiguk

1058-21423 September 19, 1972 1] 6} 23N 163.07wW 28 162 Marshall

1059-21445 September 20, 1972 1] 72.0IN 151 21w 18 176 Arctic Ocean

1058-21454 September 20, 1972 25 69 28N 155,47W 21 171 Tkpthpuk River c
1059~21461 September 20, 1972 1] 68.10N 157.39wW 22 170 Howard Pass o)
1060-20102 September 21, 1972 5 62 44N 139 03w 26 163 Wellesley Lake, Dawson
1061-20154 September 22, 1972 o 64.04N 139 13w 25 165 Dawson

1061-201560 September 22, 1972 0 62 43N 140.28W 26 163 E. of Nabesna

1061-20163 September 22, 1972 1] 61.2IN 141.36W 27 162 McCarthy & East c
1061-20163 September 22, 13972 0 59 58N 142 35w 28 161 Icy Bay C
1061-20172 September 22, 1972 10 58 3sw 143 38w 29 15% Pacific Ocean

1062-20210 September 23, 1972 20 65 26N 138.18W 23 166 Charley River

1062-20212 September 23, 1972 0 64 OSN 140.39W 24 165 Eagle

1062-20215 September 23, 1972 0 62 43N 141.53wW 26 163 Nabesna

1062-20221 September 23, 1972 0 61.21N 1430w 27 162 MeCarthy C +
1063-20262 September 24, 1972 29 66.46N 139 16w 22 168 E of Black River

1063-20264 September 24, 1972 0 65.26N 140 46W 23 167 Charley River [
1063-20271 September 24, 1972 0 64 ,04N 142 06W 24 165 Eagle ~ Tanacross

1063-20273 September 24, 1972 0 682 42N 143,200 25 164 Nabesna

1063-20280 September 24, 1972 1] 61.20N 144.28W 26 162 Chitina

1063-20282 September 24, 1972 40 59.58N 145.31W 28 161 Valdez, clouds are over ocean
1064-20331 September 25, 1972 20 §2.42N 144 46W 25 164 Gulkana, Nabesna

1064-20334 September 25, 1972 0 61.19N 145 35w 26 162 Valdez, Cordova

1066-20424 Seotember 27, 1972 0 69.29N 139 S56W 18 172 Demarcation Point

1066-20444 Septemper 27, 1972 1] 62.47N 147.35W 24 164 Mt. Hayes ¢
1066-20451 September 27, 1972 i6 61,25N 148 43w 25 163 Anchorage, cloud over city ¢
1066-20453 Seotember 27, 1972 20 60 02N 149.46W 26 162 Seward, Kenai D-C
1070-21085 Qctober 1, 1972 Q 58 43N 156.24wW 26 161 Karluk, Mt. Katmatr C
1072-21173 October 3, 1972 5 83 07N 150 26w 17 171 Philip Smith Mountains, Chandalar C
1072-21180 October 3, 1972 1] 56 .48N 152 06W 18 169 Bettles, Tenana C
1072-21182 October 3, 1972 0 65.28N 153 38w 19 168 Tanana, Ruby C
1072-21200 October 3, 1972 20 60.DIN 158 23w 24 162 Taylor Mts,, Dillingham C
1073-21223 October 4, 1872 13 70.46N 147 55W 14 175 Be echey Point ‘.
1073-21225 QOctober 4, 1972 ¢} 59.28N 150.C1wW 15 173 Umat, Sagavanirktok D
1073-21232 Qctober 4, 1972 1] 68 09N 151 32w 17 171 Chanrller Lake, Wiseman D
1073-21241 October 4, 1972 20 65.29N 155 00wW 19 168 Melozitna, Ruby

1074-21290 October 5, 1872 0 68.08N 153 18W 16 171 Kilhih River, Chandier Lake
1074-21293 October 5, 1972 5 66.48N 154 57W 17 170 Hughes

1074-21285 October 5, 1972 5 65.28N 156.23w 19 168 Kateel River, Nulato

1074-21302 Qctober 5, 1972 20 64.07N 157 48w 20 167 Qphtr, Nulato

1075-21345 October 6, 1972 i0 68 OSN 154 46W 16 171 Kitlik R., Survey Pass

1075-21351 October 6, 1972 ¢ 66 46N 156 25w 17 170 sShungnal., Kateel Rever

1076-21444 Qctober 7, 1972 0 54 28N 167 42w 27 159 Unalaska, Duich Harbor
1077-20033 October 8, 1972 0 66 SON 133 21w 16 170 Canada

1077-20035 Qctober 8, 1972 10 65 30N 134.52wW 17 168 Canada

1077-20042 Qctober 8, 1972 5 64 09N 136 15w 19 167 Mayo Lake

1077-20053 Qctoher 8, 1972 1] 50 03N 179.43wW 22 163 valkutat [
1077-21453 October 8, 1972 5 70 42N 153 43w 13 175 Teshel pul, Hairison Bay D
1078-20085 QOctober 9, 1972 1] 68 11N 133 10w is 172 Sittdgie Lake, Conada

1078~20091 Cciober 9, 1972 1] 66 52N 134 50w 16 170 Canada

1678-20054 QOctobrr 9, 1972 4] 65 32N 136.20wW 17 168 Canada

1079-20100 Ccelobor 9, 1972 ] b4 1017 137 42\ 18 167 Dawson

1078-20101 October 9, 1972 9 52 49N 138 570 19 166 Dawson a.
1078-20105 Qctober 9, 1972 ) 61 77N 116G 06W 21 165 Mt 8t Elias

1078-20112 Ocber 9, 19,2 5 50 Dol 111 10w 22 163 Iey Bay, Yalutat [
1081-20267 Outoboer 12, 972 5 bl T8N 139 3w 15 i70 I of Bloct River

1081-70270 Odtober 12, 1972 0 nh ZUN 140, 13W 16 169 L of Charlie Raver
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1081-20277 Octobver 12, 1972 0 64,06N 142 .04W 17 167 Lagle ¢
1081-20275 Octobyr 12, 1972 ¢] 62 45N 143.19wW 18 166 Nobesna L
1081-20281 October 12, 1972 0 61.22N 141 28w 20 165 Cordova, McCarthy {-D
1081-20281 Qctober 12, 1972 [} 60. 00N 145 31w 21 164 Cordova C
1082-20324 Octobor 13, 1972 ¢] 65 28BN 142 06w 15 169 Eagle, Charley River "
1084~19042 Octobcr 15, 1972 0 54 22N 127 36w 25 160 Smithers - Conada

1085-19094 Octobor 16, 1972 [ 55 47N 128 15w 23 161 L of Ketchiran

1085-19100 Octobor 16, 1972 0 54.23N 129.02W 24 160 Kitlmat, 5.E.

1086-19152 Qctober 17, 1972 0 55.45N 129 41w 23 161 Woadcock, S.E.

1086-20543 October 17, 1972 5 69 20N 143 GOW 11 174 Deomareation Pownt [ 5]
1086-20545 QOctober 17, 1972 5 68 OLh 144 50w 12 172 Christian, Table Mountains D
1087-20595 Qctober 18, 1972 [t} 70.38N 142.23wW 9 176 Barter Island

1087-21004 Octoher 18, 1972 ¢] 68.03W 146.17wW 11 172 Philip Sruth Mountains D
1088-21062 October 19, 1972 9 68 OIN 147 47W 11 172 Philip Smith Mountains D
1088-21071 October 19, 1972 20 65 2ZN 150 54w 14 169 Tanana, Livengood

1088-21074 October 19, 1972 20 64 0ON 152 15w 15 168 Kantishna River

1091-19414 Qctober 22, 1972 1] 64 QON 138 42W 14 168 Dawson

1094-19581 October 25, 1972 5 66 37N 132 11w 10 171 Canada

1054-19583 October 25, 1972 15 65 17N 133 43w 12 169 Canada

1094-19590 Ocitober 25, 1972 [i] 63 56N 135.05W 13 168 Mayo Lake, Canada

1094-19595 QOctober 25, 1372 0 61 12N 137 27w 15 166 Kluane Lake, Canada

1094-20001 Qctober 25, 1972 0 59.50N 138 29W 16 165 Mt Fairweather

1096-20112 Qctober 27, 1972 $] 61 14N 140, 18W 15 166 MeCarthy, Mt, St, Elias
1056=20114 QOctober 27, 1872 4] 59.5IN 141 20w 16 165 Yalutat

1100-20315 Qctober 31, 1972 50 69.14N 137.31W 06 174 Herschel Island, lend clear
1100-20324 Qctober 31, 1972 0 66,368 140.58W 08 171 Black River

1100-20330 October 31, 1972 s 65.16WN 142 26W 10 170 Cnarley River

1100-20342 Qctober 31, 1972 0 61.12N 146 O7W 13 166 Valdez

1101--20403 November 1, 1872 4] 59 48N 148.31wW 14 165 Blying Sound

1102-20434 November 2, 1972 20 B7.5IN 142 13w §7 173 Coleen D
1102-20441 November 2, 1972 0 56.31N 143,50 08 171 Black River, Charlie River D
1102-20443 November 2, 1972 20 65.11N 145.1%wW 09 i70 Circle

1102-20450 November 2, 1972 0 63.50N  146.39W 10 168 Mt. Hayes C
1102-20452 November 2, 1972 0 62 23N 147 52w 11 167 Tall.eetna Mtns

1102-20455 November 2, 1972 g 61.06N 148 53w 13 166 Anchorage, Cook Inlet c
1102-20461 November 2, 1972 1] 59.44N 150 otw 14 165 Seldovia C
1102-20464 November 2, 1972 4] 58 21N 150.58wW 15 164 Pacific Ocean

1102-20470 November 2, 1972 1] 56 599  151.52w 16 163 Kaguyak

1103-20493 November 3, 1972 1] 67 .50N 143.39W 06 173 Coleen, Black River

1103-20495 November 3, 1972 0 66.31W 145, 17W 07 171 Ft. Yukon, Circle C
1103-20502 November 3, 1972 1] BS.I1IN 146.45W 09 170 Farwrbanks

1103-20504 November 3, 1972 1] 63.50N 148.05wW 10 168 Healy, Talkeetna Mts. R
1103-2051] November 3, 1972 0 62,28W 149, 19W 11 167 Talkeetna Mts , Anchorage D
1103-20513 November 3, 1972 [¢] 61.06N 150.27w 12 166 Anchorage, Cook Ialet

1103-20520 November 3, 1972 0 59.44N 151.30W 14 165 Kenal Peminsula

1103-20522 November 3, 1972 4] 58 Z1IN 152 .28wW 15 164 Kodiak, Afognak

1104-20554 MNovermber 4, 15872 0 66 . 30N 146 45W 07 171 Fort Yulon D
1104-20560 November 4, 1972 0 65.10N 148.12wW 08 170 Fairbanks D
1104-205563 November 4, 1972 [+ 63.49N 149 31w 10 169 McKinley - o
1104-20565 November 4, 1972 G 62.28N 150.44wW 11 167 Talkectna C
1104-20572 November 4, 1972 D B1.06N  151.15W 12 166 Cook Inlet, Tyonek (o4
1104-21574 November 4, 1972 3] 59 44N 152.53w 13 165 Illiamnha, Seldovia (o4
1105-21010 November 5, 1972 1] 67.50N 146.32W 06 173 Christian, Fort Yukon C
1105-21012 November 5, 1972 0 66.30N 148 09w 07 171 Beaver C
1105-21015 November 5, 1972 1] 65.10N 149 38W 08 170 Minto C
1105-21021 November 5, 1972 1] 63.50N 150 50w 09 169 Mt, McKinley e
1105-21033 November 5, 1972 20 59.44N 154.18w 13 165 Hhamna, Mt, Katmal C
1105-21035 November 5, 1972 20 58,.Z21N 155 16W 14 164 Karluk, Mt. Katmaa C
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FRIS SCEMES WIFH 20% R 1£5S ~._OUD COVER

1973

Scene Date Cioud Lat Long. S'un Sun Map Description g?gl?{aTT%pFD
I Cover C enter Pt 1% Az

1198-19373 Yebroary 6, 1973 ol USHN 132 3aw 12 158 , Atlin .
1198-19380 February 6, 1973 58 43N 133.37W 13 157 Juneau C
1198-19382 February 6, 1973 57 19N 134 32w 14 156 Sitka - Sumdum

1198-19385 Tebruary b, 1973 55 36N 135 23W 15 155 Port Alexander (e}
1199-19432 Febritacy 7, 1973 60 03N 134 07W 12 158 Athin

1199~-19434 February 7, 1973 58 400 135 06W 13 157 Juneou C
1199-19441 february 7, 1973 57 17N 136 0w 15 156 Sitka

1200-19490 February 8, 1973 60, 00N 135 37w 13 158 Skagiw.ay C
1200-19493 February 8, 1973 58.37N 136 35W 14 157 Mt. Fairweather [
1204-20114 Pebruary 12, 1973 61.23N 140 18w 13 159 East of McCarthy

1204-20120 February 12, 1973 60.00N 141 21w 14 158 Bering Glacrer

1205-21590 February 13, 1973 66 S5IN 162 17W 09 164 Kotzebue

1205-21592 February 13, 1973 55 31N 163 46w 10 162 Bendleben

1205-21595 February 13, 1973 64 10N 165 08W 11 161 Nome - Soloman

1205~22001 Febraary 13, 1973 62 49N 166 23W 1z 160 Black

1205-22004 February 13, 1973 61 27N 167.32W 13 159 Hoooer Bay L.

1211-20501 February 19, 1973 B6.50N 145.05W 11 164 Fort Yul.on (48
1211-20504 Februarv 19, 1973 5 65 29N 146 35W 12 162 Livengood-Curcle, Top half of scene clear

69.27N 148 47w 10 167 Sagavanirktok - Philip Smith Mtins
683 08N 150.37wW 11 165 Chandler Lake, Philip Smith Mins.
66 49N 152.11wW 13 164 Bettles

65 29N 153 46W 14 162 Melozitra - Tanana

64 08N 155.,07wW 15 161 Ruby

82,.47N 156 21w 16 155 Iditarod, MeGrath

61,25N 157.30W 17 158 Slectmute

60 03N 158 33w 18 157 Taylor Mtns
59 26N 130.13wW 11 167 Tmat, Sagavantickiok

68 08N 152,04W 12 165 Chandler Lake

66.48N 153 44w 13 164 Hughes, Bettles

65.28N 155.14W 14 162 Melozitna

64 07N 156 36W 15 161 Nulato -~ Qphir

62 45N 157 58w 16 159 Iditared

61 24N 158 58w 17 158 Russtian Mission ~ Sleetmute
60.01N 160.02wW 19 157 Bethel -~ Taylor Mts

58 39N 161,01W 20 156 Hagemeister Island
68.07N 153 33w 12 165 Chandler Lake

66 47N 155.13w 13 163 Hughes

65.28N 156.42wW 14 162 Kz teel River, Melozitna
64 07N 158 03w 16 161 Nulato

1216~-21181 February 24, 1973
1216-21183 Pebruary 24, 1973
1216-21180 February 24, 1973
1216-21192 February 24, 1873
1216-21145 February 24, 1973
1216-21201 February 24, 1973
1216-21204 February 24, 1973

1216-21216 February 24, 1973
1217-21235 February 25, 1973

1217-21242 February 25, 1973
1217-21244 February 25, 1973
1217-21251 February 25, 1973
1217-21253 February 25, 1973
1217-21260 Febreary 25, 1973
1217-212862 February 25, 1973
1217-21265 February 25, 1973
1217-21271 February 25, 1973
1218-21300 February 26, 1973
1218-21303 February 26, 1973
1218-2130% Fepruary 26, 1973
1218-21312 February 26, 1973

[
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1218-21314  February 26, 1973 0  62.45N 159 17w 17~ 159~ Holy Cross, Iditarod
1218-2132) February 26, 1973 0 61.23W 160 25W i9 158 Russian Mission
1218-21343 February 27, 1973 5 71,58N 148.47W 09 171 N. of Beechey Point
1219-21361 February 27, 1973 [3] 56.47N 156,39 14 163 Shungnak - Hughes
1219-21364 February 27, 1973 1] 65.26N 158.08W 15 162 Kateel River

1219-2137¢ February 27, 1973 1] 64 05N 159,29W 16 161 Norton Bay, Nulato
1219-21373 February 27, 1973 0 62.44N 160.44wW 17 159 Holy Cross

1219-21375 February 27, 1973 0 61.22N 161.52w 18 158 Russian Mission
1219-21382 February 27, 1973 0 59 59N 162 55w 19 157 Bawd Inlet

1219-21384 February 27, 1973 [} 58 36N 163.54wW 20 156 Bristol Bay ~ mostly ice
1219-21391 February 27, 1973 0 57 14N 164.50W 21 155 Bristol Bay, shows edge of 1ce
1220-21413 February 28, 1973 20 68.05N 156 27w 13 165 Howard Pass, Ambler River
1220-21420 February 28, 1973 0 66 46N 158.05wW 14 163 Snungnak

1220-2142" February 28, 1973 1] 65.26N 159.34wW 15 162 Candle, Kateel River
1220-21425 Yebruary 28, 1973 ] 64 .05N 160 55w 16 161 No.ton Bay

1220-21431 February 28, 1973 Z0 62.44N 162, 10w 18 159 Kwiguk

1220-21434 Febmary 28, 1973 15 61.22N 163 18w 19 158 Marshall

1220-21440 February 28, 1973 5 59.59N 164.21wW 20 157 Baird Inlet, Numvak Island
1220-21443 February 28, 1973 25 58.36N 165 20W 21 156 Bristol Bay, sea ice
1220~-21445 February 28, 1973 05 57 13N 166 15w 22 155 Bristol Bay, edge of ice
1226-20322 March 6, 1973 o] 69 29N 137 30w 14 167 Herschel Island
1226-20324 March 6, 1973 0 68 10N 132 10w 15 165 East of Table Mountains
1226-20331 March &, 1973 5 66 SON 140.48W 16 164 East of Black River
1226-20340 March 6, 1973 5 64 09N 143 39w 19 161 Eagle

1226-22153 March 6, 1973 1] 69 27N 163 11w 14 167 Chukchi Sea off Point Lay
1226-22160 March 6, 1973 0 68 09N ¢S oow 15 165 Potnt Hope

1226-22162 March 6, 1973 0 66 50N 166 39w 16 164 Shishmaref

1226-22165 March 6, 1973 2] 65 30N 168 08w 18 162 Seward Peninsula
1226-22171 March 6, 1973 4] 64 _ 09N 169 30w 19 161 5t Lawrence Island
1226-22174 March b, 1973 0 b2 48N 170 45w 29 159 St Lawrence Istand
1227-20394 Maorch 7, 1973 10 51 07N 145 10w 19 161 Blg Delta, very bottom of image cloudy D
1227~-22203 Muarch 7, 1973 0 72 00N 160 17w 12 172 N of Wainwright
1227-22212 March 7, 1973 0 69 27N 1G1 40w 15 167 Point Lay

1227-22214 Match 7, 1973 1] 68 0&7 1606 31w 16 165 Point Hape

1227-22221 harch 7, 1973 0 66 49N 168 0 17 164 Bering Swuaits, Chulkcht Sea
1227-227223 March 7, 1973 0 65 29N 1v9 33w 18 162 Perng Stralis

1227-22230 Harch 7, 1973 0 61 08BN 171 omvy 19 161 St lawrence Island
YZ27-22232 March 7, 1973 1o 62 0N 172 11w 20 159 Bering Sea ~ Ice
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69 28N 140 17w 15 167 Herschel Istand
69.27N 166 02w 15 167 Point Hope

G8 O8N 167.53W 18 165 Point Hope

66 49N 169.32wW 17 164 Siberia, Chukchi Sea
68 07N 146.15wW 17 165 Arctic

70 38N 146 .59W 16 169 TFlaxman Island

69 21N 149 01w 17 167 Sagavanirch tok
61.19N 157 39w 24 158 Sleetmute

59.57N 158 42w 25 157 Diltingham

58.34N 159 40W 26 155 Nushagak Bay

70 39N 148 22W 17 169  Beechey Point

69 22N 150 25w 18 167 Umiat, Sagavanurktok
68 04N 152,14wW 19 165 Chandier Lake

61 21N 129 D4wW 25 o 158 Russian Mission, Sleetmute
59 58N 160.06W 26 157 Goodnews

38 38N 161 04w 27 155 Hagemerster Island

57 1IN 161.58W 28 154 Bristol Bay

70.39N 149 53w 17 169 Beochey Point

1228-20135 March 8, 1972
1228-22270 March 8, 1973
1228-22273 March 8, 1973
122822275 March 8, 19/3
1231-21012 March 11, 1973
1234-21175 March 14, 1973
1234-21181 March 14, 1973
1234-21204 March 14, 1973
1234-21211 March 14, 1973
1239-21213 March 14, 1973
1235-21233 March 15, 1973
1235-21240 March 15, 1973
1235-21242 March 15, 1973
1235-21263 March 15, 1973
1235-21265 March 15, 1973
1235-21272 March 15, 1973
1235-21274 March 15, 1973
1236-21292 March 16, 1973
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1236-21294 March 16, 1973 69.21N 1531.55W 18 167 Umltat
1236-21301 March 16, 1873 68 03N 153 .44wW 19 165 Kill:k River, Chandler Lake
1236-21303 March 16, 1973 66 44N 155.23wW 20 164 Hughes
1236-21310 March 16, 1973 65.23N 156 52w 22 162 Kateel River
1236-21312 March 16, 1973 64 02N 158.12W 23 161 Nulato
1236~21324 March 16, 1973 59 56N 161 36W 26 157 Goodnews
12316-21330 March 16, 1973 58.33NW 162 34w 27 155 Hagemeister Island
1236-21333 March 16, 1973 57.11N 163 29W 28 154 Bristol Bay
1237-1955] March 17, 1973 59.59N 137 13w 26 157 Skagway
1237-15553 March 17, 1973 4 58.36N 138.12w 27 155 Mt Faurweather
1237-21344 March 17, 1973 71.56N 148.58W 16 172 N. of Beechey Point
1237-21350 March 17, 1973 . 70,39 151.15wW 17 170 Harrnison Bay, Beechey Pownt’
1237~21353 March 17, 1973 69.2ZN 183 17W 19 167 Ikpitkpuk Rwver , Umiat
1237-213585 March 17, 1973 68 04N 155 05W 20 166 Killtk River, Survey Pass
1237-21362 March 17, 1973 66.45N 156 43w 21 164 Shungnak
1237-21373 March 17, 1873 62.42N 160.47W 24 159 Holy Cross
1237-21385 March 17, 1973 58.36N 163.57wW 27 155 Bristol Bay-~i1ce
1237-21391 March 17, 1973 57.13N 164.51w 29 154 Bristol Bay, edge of ice
1238-214U2 March 18, 189/3 \] 71.54N 150.26W 17 172 Arctic Ocesn, n. of Harrison Bay
1238-21405 March 18, 1973 0 70.38N 152.45wW 18 170 Harrison Bay

é’dZSB-—-Zl‘lll March 18, 1873 1] 69.21N 154 48W 19 167 Ikpihpuk Rwver

Sy 1238-21414 March 18, 1973 0 68.02N 156.37wW 20 166 Howard Pass, Killik Riwver
1238-21420 March 18, 1273 0 66.44N 158 18w 21 164 Shungnak
1238-21423 March 18, 1973 1] 65.24N 1589.47W 22 162 Candle, Kateel
1238-21425 March 18, 1973 0 64 02N 161 08W 24 161 Norton Bay
1238-21432 March 18, 1973 1] 62.40N 162 21w 25 159 Kwiguk, Holy Cross
1238-21434 March 18, 1973 0 61.18N  163.28W 26 158 Marshall
1238-21441 March 18, 1973 1] 58 57N 164 29w 27 156 MNunivak Island
1238~21443 March 18, 1973 0 58.34N 165.28W 28 155 Bristol Bay
1239-20061 March 19, 1973 o] 61 21N 129.03wW 26 158 East of McCarthy
1239-21461 March 19, 1873 ] 71,55N 151 53w 17 172 N. of Teshekpuk
1239-21463 March 19, 1973 1] 70.40N 154 11w 18 170 Teshekpuk
1239-21470 March 19, 1973 4} 69.23N 156 13w 19 168 Lookout Rudge, Tkpikpuk River
1239-21472 March 19, 1573 0 68 05N 158 03w 21 166 Howard Pass, Ambler River
1239-21475 March 19, 1973 0] 66.45N 159 41w 22 164 Selawik, Shungnak
1238-21481 March 1%, 1973 0 65.25N 161.09wW 23 162 Candle
1239-21484 March 19, 1873 1] 64 04N 162 30w 24 161 Solomon, Norton Bay
1239-21450 March 19, 1973 0 62 43N 163.44wW 25 159 Kwiguk
1239-21493 March 19, 1973 0 61.21IN 164.51wW 26 158 Marshall
1239-21495 March 19, 1973 1] 59 59N 165 $3w 27 157 Cape Mendenhall
1239-21502 March 19, 1973 o] 58.36N 166 51w 28 155 Bristol Bay
1240-20115 March 20, 1973 0 61.23N 140 27w 26 159 E of McCarthy
1240-21515 March 20, 1373 I} 71,.56N 153 12w 18 172 N of Teshekpuk
1240-21531 March 20, 1973 0 68.06N 59 25w 21 166 Misnegul Mtns, Howard Pass
1240-21533 March 20, 1973 [¢] 66 47N 161 41w 22 164 Selawik
1240-21540 March 20, 1973 1] 65.26N 162 33w 23 162 Bendleben, Candle
1240-21542 March 20, 1973 0 64 06N 163 53w 24 161 Solomon
1240-21545 March 20, 1973 0 6Z 45N 165 07w 25 159 Black, hwiguh
1210-21551 March 20,i9/3 0 61 22N 166 15w 27 158 dHooper #ay
1240~21554 March 20, 1973 0 60 00N 167.18W 28 157 Nuntval Island
1241-20165 March 71, 1973 1 64 06N 139 29w 25 161} E of Fagle
1241-20171 March 21, 1973 0 b2 d45N 110.43wW 2b 159 I' of Nabesna
1241-21573 March 21, 1973 0 7Y .58N 154 38w 18 172 Barrow
121)1-215480 March 21, 1973 Q 70 1IN 156 37w 19 170 Meade uver
1211-21582 March 21, 1973 0 69 25N 159 00w 20 168 Loot out Rudge, Utuhol River
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68.07N 160.49wW 21 166 M 1sheguk Min

66 48N 162 2BwW 22 164 ¥otzebue, Selawi}

65 28N 163 51W 24 162 Bendleben

64 O7N 165 18w 25 161 Norten Sound, Nome

46N 166 31W 26 159 Black, Benng Sea

61 24N 167 39w 27 158 Bering Sco, Hooper Bay

60 04N 168 43wW 28 157 Bering Sea, Nunivak Island
65 25N 139,.38W 24 162 E. of Charley Riwver

71 55N 156 0BW 18 172 Barrow

1241-21585 March 21, 1973
124121591 March 21, 1973
1241-215914 March 21, 1973
1241-22000 Mearch 21, 1973
1241-22003 March 21, 1973
1241-22005 March 21, 1972
1241-22012 March 21, 1973
1242-20221 March 27, 1973
1242-22032 March 22, 1973

—
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1242-22034 March 22, 1873 0 70.39N 158.26W 19 170 Meade River

1242-22011 March 22, 1973 [ 69.22N 160 28W 21 168 Utukok Rwver

124222043 March 22, 1973 20 68.04N 162 17w 22 166 Delong Mtns, Misheguk
1243-22090 March 23, 1973 v} 71.56N 157 .35W i9 172 N. of Barrow

1243--22093 March 23, 1973 0 70 40N 159.52wW 20 170 Wainwright, Meade River
1243-22095 March 23, 1973 0 59.24N 161.55W 21 168 Pownt Lay

1243-22113 March 23, 1973 5 64.66N 168.16W 26 161 Nome

1243-22120 March 23, 1973 10 62.44N 169 30w 27 159 St Lawrence Island
1243-22125 March 23, 1973 [¢] 60_01N 171.41W 29 157 Bering Sea, ice
1243-22131 March 23, 1973 10 58_38N 172.40W 30 155 Bering Sea, lce "
1247-20491 March 27, 1973 5 70.41N  139.47W 21 170 E of Barter Island
1247-20493 March 27, 1973 0 69 23N 141.50W 23 168 Demarcation Point
1247-20505 March 27, 1973 15 65 26N 146 .49W 26 162 Cucle

1247-20511 March 27, 1973 25 64 05N 148, 09W 27 161 Fatrbanks D L.
1251=-21130 March 31, 1973 0 68.09N 149.21W 25 166 Philip Smith Mountains
1251-21132 March 31, 1973 10 66.50N 151.00W 26 164 Bettles

1251-21135 March 31, 1973 0 65.,30N 152 30w 28 163 Tanana

1251-21141 March 31, 1973 0 64.10N 153.52wW 29 161 Ruby, Koantishna
1252-21175 April 1, 1973 0 70.43N 146 S7TW 23 170 Flaxman Island
1252-21182 April i, 1973 a 69.26N 143.01W 25 168 Sagavanirktok
1252-21184 Apnit 1, 1873 20 6B8.08N 150 51w 26 166 Chandler Lake, Phil:p Smith Mtas
1252-21151 Apnik 1, 1973 2 66.439N 152 29w 27 164 Bettles

1252-211493 Apnl 1, 1973 2 65.28N 153 59W 28 163 Melozitna, Tanana
1253-21233 Apnil 2, 1973 20 70 43N 148 19w 24 171 Beechey Point
1253-21240 April 2, 1973 20 69 27N 150 21w 25 168 Umat, Sagavanirktok
1253-21242 April 2, 1973 v} 68.09N 152.11W 26 166 Chandler Lake
1253-21245 April 2, 1973 25 66,49N 153.51W 27 * 164 Hughes, Bettles
1253-21265 April 2, 1973 1} 60.04N 160 07W 33 157 Bethel, Goodnews
1253-21272 April 2, 1973 5 58.41N 161.06W 34 155 Hagemeister Island
1253-21274 Apnl 2, 1973 1] 57.18N 162.00W 35 154 Bristol Bay

1253-21281 April 2, 1973 10 55 54N 162,52W 36 152 Cold Bay, Port Moller
1253~21283 April 2, 1973 15 54 30N 163.40W 37 151 False Pass

1254-21303 April 3, 1973 0 66.48N  155.25W 28 164 Hughes

1254-21310 Apnl 3, 1973 0 65.28N 156.54W 29 163 Kateel River, Melozitna
1254-21312 hApnil 3, 1973 o] 64.07N 158.15W 30 i6l Nulato

1254-21315 April 3, 1973 3] 62.46N 159.29W 31 159 Holy Cross, Iditarod
1254-21321 April 3, 1973 0 61.24N 160,36W 32 158 Russtan Misswon
1254-21324 April 3, 1973 1] 60.02N 161 3%W 33 156 Baird Inlet, Bethe}
1255=19551 April 4, 1973 3 60, 01N 137 13w 33 156 N. of Shagwey
1255-21355 Aortl 4, 1973 0 60.07N 155.12wW 27 166 Killik Raver

1255-21364 Apnil 4, 1973 o 65,.28N  158.18W 29 163 Kateel River

1255-21371 hpril 4, 19732 0 64 08N 159 39w 30 161 Norton Bay, Nulato
1256-21402 April 5, 1973 0 72 00N 150 23w 24 173 N. of Harrison Bay
1256-21405 Apnl 5, 1973 0 70.44N 152 .44W 25 171 Harrison Bay

1256-21411 April 5, 18973 4] 69,27N 134 ,48W 26 168 Ikpikpuk River
1256-21414 Apnil 5, 1873 0 68.09N 156 3I7W 27 166 Howard Pass

1257-21461 April 6, 1973 o 72 DIN 151.50wW 24 173 N. of Harrison Bay
1258-21515 April 7, 1973 0 72.01N  153.14W 25 173 N. of Teshekpuk
1258-21540 April 7, 1973 10 65.30M 162.35W 30 163 Bendleben, Candle
1258-21542 April 7, 1973 0 64.09N 163.56W 31 161 Solomon

1258-21545 April 7, 1973 0 62 47N 164 59W 3z 160 Block, Kwiguk
1258-21551 Apnil 7, 1873 0 61.26N 166 17w 34 158 Hooper Bay

1258-21563 April 7, 1973 60 57 17N 169 14w 37 154 Top cloudy but Pribilof Islands seem clear
1258-21565 Apnil 7, 1973 20 55 S4N 170.05W 38 152 Pribelof Islands
1259-21580 April 8, 1973 5 70.45N 6 57W 26 171 Barrow

1259-21582  Aprik 8, 1873 | 10 69 28N 159 01w 27 169  WHtulol River - Lookout Ridge
1259-21585 April 8, 1973 o} 68.09N 160 51w 28 167 Misheguh Mtn.
1259-21591  Apnil 8, 1973 2 66 SON 162 30w 29 165 fotzebue ~ Selaw.h
1259-21594 Aprel 8, 1973 0 65 30N 163 59w 31 163 Bendieben

1259-22000 April 8, 1973 S 64.09N 165 20w 32 161 Nome - Soloman
1259-22003  April 8, 1973 20 62 AON 166 35W 33 160 Black

1260-22012 April 9, 1973 o} 72 01N 156 01w 25 171 Bairow

12G1-20284 April 10, 1373 0 62 18N 113 ew 3t 160 Nubesna

1261-22090 April 10 1973 0 72 01N 157 30w 20 174 N Of Batcow
1261-22091 Apred 10, 1973 10 70 45N 159 45\ 27 171 Wonvnight, Meade River
1253——?21(12 April 1G, 1973 15 68 09N 163 43W 79 167 D¢ lona Mountains
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1201-2/120 April 10, 1973
1262-20331 April 11, 1773
1262~20331 April 11, F473
1262-20340 Aoril 11, 1973
1262-22145 hpnl 11, 1973
1262-221561 nprik 11, 1973
1262-22154 April 11, 1973
1262-22160 April 11, 1973
1262-22163 April 11, 1973

—

62.448N 169 Z5W 34 160 Bering Sea - |

66 51N 140 56w 31 165  Black Riwver ORIGINAL PAGE s
65 31N 142 26w 32 163 Charley hwer OF POOR QUALITY
64 10N 143 50w 33 161  Eagle

72 02N 159.00W 26 174 N of Wainwright

70.46N 161,19 27 171  Wainwnght

69.29N 163 2)W 28 16%  Point Loy

68, 11N 165 12w 29 167 Delong Mountains

66 S?N 166 51W 31 165 Shishmarcf

-

—

1263-20383 Aoril 12, 1973 68 10N 140.51W 30 167 Table Mtn D
1263-20385 Aoril 12, 1973 66,.50N 142 29w 31 165 Black River D
1263~20392 April 12, 1973 65 30N 143 58W 3z 163 Charley River

1263-20394 Apnil 12, 1973 54.09N 145 18w 33 161 Big Delta D

1263-22203 Apnl 12, 1973
1263-22210 April 12, 1973
1263-22212 Apnil 12, 1973
1264-19051) April 13, 1973
1264-20135 Aonl 13, 1973
1264-20441 April 13, 1973
1264-20444 April 13, 1973
1265-20500 Apnil 14, 1973

72 02N 160 23w 26 174 N of Wainwright

70 46N 162.43W 28 171 Wain/right

69.29N 164 46W 29 169 Point Lay

54.31N 129 49W 41 151 Canada, SE of Prince Rupert
69 ZBN 140 21w 29 169 Herschel Is.

68 1IN 142 118 30 167 Table Mountains

66 SIN 143.50wW 31 163 Black River

68.13N 143.38W 30 167 Table Mrs

- b3
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1266-20554 Aoril 15, 1973 10 68.13N 145.03wW 3t 167 Arctic

1266-20561 April 15, 1973 20 66.54N 146 42W 3z 165 Fort Yulon

1266-20572 Apnl 16, 13573 1] 62 52N 150 47w 35 160 Talkeetna Min D~
1267-21012 April 16, 1973 5 68.13N 146 27W 31 167 Arctic D
1267-21051 April 16, 1973 10 53 57N 157 10w 41 152 Sutwik Island

1268-21064 April 17, 1973 5 69.29N 146 10W 30 169 Mt Michelson
1268-21071 April 17, 1973 0 68.11N 147 .59W 32 167 Philip Smith Mins
1268-21073 Apnd 17, 1972 20 66 51V 149 .37wW 33 165 Beaver

1269-21123 Abril 18, 1973 10 69 29N 147 34W 31 169 Sagavanirktok - Mt. Michelson
1269-21125 April 18, 1973 0 68.10N 149, 24W 32 167 Philip Smith Mtns
1269-21132 April 18, 1973 20 66.51N 15] 03w 33 165 Bettles

1269-21155 Aoril 18, 1973 20 58.42N 158 18W 40 1585 Nushagak Bay

1270-21181 April 19, 1973 5 69.29N 149 00W 31 169 Sagavanirktok

1271~-21240 April 20, 1973 10 69.30N 150 25w 31 169 Umiat ~ Sagavanirkiok
1271-21242 Apsil 20, 1873 1] 68.12N 152 ,15W 33 167 Chandler Lake

1271-21245 apnl 20, 1973 o] 66.52N 153.54W 34 165 Hughes - Bettles
1271-21251 Aonl 20, 1973 i} 65.32N 155.23W 35 163 Melozitna

1271-21254 April 20, 1973 o] 64.11N 156, 44W 36 161 Nulato, Ruby

1271-21263 Apnil 20, 1973 5 61.28N 158.07W 38 158 Russian Mission — Sleetmute
1271-21272 April 20, 1973 15 58 42N 161.00wW 40 155 Hagemeister [sland
1272-21294 April 21, 1973 15 £9.32N 151 47W 32 169 Umiat

1272-21300 April 21, 1973 5 68.14N 153.38W 33 167 Kilhk River, Chandler Iake
1272-21303 Aoril 21, 1973 1] 66.55N 155 18W 34 165 Hughes

1272-21305 April 21, 1973 1] 65.35N 156.47W 35 163 Kateel River, Melozitna
1272-21312 April 21, 1973 0 64 14N 158 05W 36 161 Nulato

1272-21314 April 21, 1973 0 62.53N 159 24W 37 16¢ Holy Cross, Iditarod
1272-21321 Aprnl 21, 1973 0 61.31N 160 33wW 39 158 Russtan Mission
1272-21323 Aoril 21, 1973 0 60.08N 161 37W 40 156 Bethel

1272-21330 Ao 21, 1973 0 58.46W 162 36W 41 155 ¥uskoklwim Bay — Hagemetster Is
1272-21332 Aoril 21, 1973 1] 57 21N 163 31w 42 153 Eristol Bay & Ice
1273~21361 April 22, 1973 10 66.55N  156.44W 34 165 Shungnak - Hughes
1273=21364 April 22, 1973 0 65 ASN 158 1w 36 163 Kateel River

1273-21370 Apnril 22, 1973 0 64.15N 159 36W 37 161 Norton Bay, Nulato
1274~20002 April 23, 1973 0 61.31N _ 137.34W 39 158 ¥ of Skagway

1274-20005 Apnl 23, 1973 15 60 09N 138.37W 40 156 Yakutat

1274-21402 April 23, 1873 5 72,06N 159 16W 30 174 N. of Harrison Bay
1274~21420 Apnil 23, 1973 10 66 S6N 158.10W 35 165 Shungnak

1274-21422 April 23, 1973 0 65 36N 159 40w 36 163 Candle, Kateel R
127421425 April 23, 1973 0 64 15N 161 02w 37 161 Norton Bay

1275-20061 April 24, 1973 M 61.31IN 139.01wW 40 158 North of Mt S8t Ehas
1275-20063 Apnil 24, 1973 20 60 03N 140.04W 41 155 Mt. St Ehas

1275-21483 Aoril 24, 1973 0 64 14N 162 28w 37 161 Norton Bay

1276-21542 Apnl 25, 1972 \] 61.14N 163 S3W 38 161 Soloman

1276-21544 April 25, 1973 0 62.53N 165 08W 39 160 Blachk - Kwiguk
1276-21551 Apnil 25, 1973 1] 61 30N 166 16W 40 158 Hooper Bay

1276-21553 April 25, 1973 10 &0 08N 167 200 41 156 Nuntvol Island
1277-21384 hprit 26, 1973 0 60.18N 160 48w 35 167 Misnogul hins
1277-22000 Aol 26, 1973 1] 64 11BN 165 13W 38 161 Nome, Scloman
1277-22002 April 26, 1973 1] 62 .56N 166 34W 39 160 Black

1277-22005 hpmil 26, 1973 10 61.31N 167.42W 40 158 Hoopor Boy

127/7-22011 April ¢G, 1973 1] 60 1IN 168 45W 41 156 Bering Sca

1279~20265 April 28, 1973 5 68 161 137 45w 15 167 Tart of Table Mts
1279-20272 hortt 28, 1973 15 67 Q0N 139,20\ 36 165 Fast of Colecen

1279-20274 Aol 28, 1873 15 65 40N 140 568 37 163 Charley Rwver

1279-20281 Apnil 2B, 1973 1] 64 19N 112 18W 39 161 Eagle



1279-2/,090
1279~22092
1279-22113
1279-22115
1280-20330
1280-20333
1280-20335
1283-20495
1283-20502
1283-20504
1283-20513
1284-20551
1284-20553
1284-20560
1284=20562
1284-20565
1284-20571
1285-21014
1285-21021
1285-21023
1288-21210
1288-21212
1291-21363
1291-21370
12531-21372
1291-21375
1291-21381
1293-21482
1293-21491}
1293-21494
1293-21500
1294-20121
1294-21541
1294-21543
1294-21550
1294-21552

1295-20161
1295-20163
1295-21572
1295-21575
1295~21581
1295-21584
1258-20323
1298-20325
1299-22224
1300-20460
1300-22262
1300-22265
1300-22271
1300-22274
1300-22280
1304-21063
1305-21115
1305-21121
1305-21133
1307-19434
1307-21231
1308-21290
130821292
1308-21295
1308-21301
1308-21310
1308-21313
1311-21472
1311-21475
1311-21481
1312-20113
1312-21521
£312-21531
1312-21533
1313-21582
1313-21585

1314-22011

‘April 28, 1973
April 28, 1973
April 28, 1973
April 28, 1973
April 29, 1973
Apnil 29, 1973
April 29, 1973
May 2, 1973
May 2, 1973
May 2, 1973
May 2, 1973
May 3, 1972
May 3, 1973
May 3, 1973
May 3, 1973
May 3, 1973
May 3, 1973
May 4, 1973
May 4, 1973
May 4, 1973
May 7, 1973
May 7, 1973
May 10,1973
May 10, 1973
May 10, 1973
May 10, 1873
May 10, 1973
May 12, 1973
May 12, 1973
May 12, 1973
May 12, 1973
May 13, 1973
May 13, 1973
May 13, 1973
Moy 13, 1973
May 13, 1973

May 14, 1973
May 14, 1973
May 14, 1973
May 14, 1973
May 14, 1973
May 14, 1873
May 17, 1973
May 17, 1973
May 18, 1973
May 19, 1973
May 19, 1973
May 19, 1973
May 19, 1973
Moy 19, 1973
May 19, 1973
May 23, 1973
May 24, 1973
May 24, 1973
May 24, 1873
May 26, 1973
May 26, 1973
May 27, 1973
May 27, 1973
May 27, 1973
May 27, 1973
May 27, 1973
May 27, 1973
May 30, 1973
May 30, 1973
May 30, 1972
May 31, 1973
May 31, 1973
May 31, 1973
May 31, 1973
Jjune 1, 1873
June 1, 19/3

June 2, 1973
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72 1IN
70 55N
64 19M
62.58N
66_59N
65.39N
61 18N
68 16N
b6.58N
65.37N
62.55N
63 34N
68, 15N
§6 S6N
€5.35N
64.15N
62.53N
66 59N
65.39N
64,18N
60.12N
58.49N
65,35N
64 14N
62.52N
61 30N
60.07N
64 15N
61,32N
60 10N
§8.47N
60.08N
64.14N
62 53N
61.3IN
60 08BN

65 38N
64,17N
72.09N
70 53N
69.35N
68.17N
68.19N
67 .00N
64.18N
61.35W
70.56N
69.39N
63 28N
67 01N
£5 41N
69 36N
10.52N
69.35N
65.36N
58 46N
70 53N
70 55N
69 38N
68 20N
67 Q0N
G4.19N
§2.57N
66 S7N
65 36N
64 1SN
61 32N
68.18WN
66 58N
65 37N
68 16N
66 57N
68 18N

157

18w

159 39w

168,

10w

169 25W
140 51w
142 21W
143.43W
143 35w
145 14w
146 44W
149 22w
143.12w
1a5.7°2wW
156 41w
148. 11w
159.33wW
150.47wW
148.02w
149 32w
150.54wW
158 42w
159 41w
158.15wW
159 38w
160.53wW
182.02wW
163.05W
162.27wW
164.50W
165.53wW
166.51wW
141,31W
163.56W
165.10wW
166.18wW
167 21w

138,
139.

154
156
158
160

139.
140.

171

149.
164,
166.
167.
169,
171.

146

145,
147,
152.
135,

148
149
151
153
155
158
159
123
161
162
110
159
161

162,

160
162
162

42

11w
3w
34w
55W
59w
50w
15W
55w
03w
01w
ozZw
LAt
58w
3I7TW
07w
04w
31w
35w
3eW
17w
15w
Irw
41
azw
12w
05W
21w
41w
10w
30w
28W
29w
04w
34w
54w
J.W
17W

175
172
161
160
165
163
161
167
165
163
159
170
167
165
153
161
159
165
163
151
156
154
163
161
159
157
155
161
157
155
153
155
161
159
157
155

153
18]
175
172
189
167
157
165
151
157
172
169

165
163

172
169
162
152
172
172
169
167
164
160
158
164
162
180
156
166
164
162
166
i64
166

Barrow
Walmsright, Meade River
Bering Seca - Ice
St Lawrence Island - Ice
East of Black River
Charlie River
Delta - Eagle
Table Mtn

Ft. Yuion

Cucle

Talkeetna Mins
Demarcation Point
Arctic

Ft Yukecn
Livengood
McKimley
Talkeetnz

Beaver

Livengood
Kantishna River
Taylor Mtns

Hagemeister Island, Mishagak Bay

Lateel River

Norton Bay, Nulato
Kwiguk, Holy Cross
Marshall, Russian Mission
Kuskokwim

Norton Bay
Marshall

Nunivak Island
Bering Sea

Icy Bay

Soloman

Black

Hooper Bay

Nunivak Island

East of Charley River
East of Eagle

North of Teshekouk
Meade River

Ututok River, Lookout Ridge
Misheguk Min

East of Table Mtn
Coleen, Black River
Siberta, Bering Straits
Anchorage

Point Ley

Point Hope

Pownt Hope

Chukchi Sea
Chukotsch Penn.

Mt. Michelson

Flaz man Is

Sagavanurhtok, Mt Michelson

Tanana

Jjuneau

Beechey Point
Beechey Point

Uniat

Kilhhk Riwver, Chandler
Survey Pass, Hughes
Nulato

Holy Cross, Iditarod
Selawnk, Shungnabh
Selavrlk

Scloman, Norton Bay
MeCarthy & LCast
Misheguk Mtn, Howard Pass
Mishcguk Mtn
Bendelben, Candle
Mi<hegul M1tn
hotzebue

Drlong Mtn, khsheguk
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1314-22043
1317-20374
131722203
1318-20432
1323-19320
1326-21284
1326-21291
1326~21305
1326-21311
1326-20004
1328-21413
1328-21415
1328-21422
1329-21455
1329-21462
1329-21464
1329-21471
1329-21473
1330-21523
1330-21525
1334-22155
1334-22161
1334-22164
1335-22201
1335-22215
1335-~-22222
1335-22224
1335-22231
1336-20440
1336-22262
1336-22274
1336-22280
1337-22330
1337-22332
1337-22335

1339-20593
1339-22424
1339-22431
1339-22433
1339-22449
1332-22442
1341-21130
1341-21135
1341-21141
1341-21144
1342-21170
1342-21173
1342-21191
1342-21193
1344-21282
1344-21250
1344-21292
1345-21342
1345-21344
1345-21351
1345-21353
1345-21360
1345-21362
1346-21420
1346-21425
1349-21564
1350-20223
1351-20275
1351-20282
1352-20333
135270310
1352-20342
1354-22275
1156-20510
1358-19464
1358-19264
1358-19271
1358-21052

June 2, 1973

June 5, 1873

June 5, 1973

June 6, 1973

June 11, 1973
june 14, 1973
June 14, 1973
June 14, 1973
June 14, 1973
June 16, 1973
June 16, 1973
june 16, 1973
june 16, 1973
June 17, 1973
June 17, 1873
June 17, 1973
June 17, 1973
June 17, 1973
June 18, 1973
June 18, 1973
june 22, 1973
June 22, 1973
June 22, 1973
June 23, 1973
June 23, 1973
June 23, 1973
Tune 23, 1973
Jone 23, 1973
June 24, 1973
June 24, 1873
June 24, 1973
Tune 24, 1973
June 25, 1973
June 25, 1973
June 25, 1973

June 27,
June 27,
June 27,
June 27,
June 27,
June 27,
June 29,
June 29,
June 29,
June 29,
fune 30,
June 30,
June 30, 1973
June 30, 1973
July 2, 1873
July 2. 1973
July 2, 19873
July 3, 1973
July 3, 1973
July 3, 1973
July 3, 1973
July 3, 1973
Juiy 3, 1873
July 4, 1973
July 4, 1973
July 7, 1973
July 8, 1973
July 9+ 1973
July 9, 1973
Juty 10, 1973
July 10, 1973
July 10, 1973
July 12, 1973
July 11, 1973
Jul, lu, 973
July 6 1973
July 16, 1973
July 16, 1973

1973
1973
1973
1973
1973
1973
1873
1973
1973
1873
1973
1973
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66 SSN
69.38N
70.55N
69 38BN
58.49N
70.50N
59,32N
64 12N
62 50N
58.42N
56.54N
65.33N
64 12N
70.51N
69.33N
68.15N
66.55N
65 35N
68.13N
66 52N
66.54N
65 34N
64 13N
70.51N
65 34N
64.13N
62.5IN
61,30N
66.51N
69,29
65.30N
64.09N
66.54N
65.34N
64.12N

70.50N
72,06N
70.51N
69.33N
68, 15N
66.55N
65.33N
62.49N
61.28N
60.03N
70.49N
69.21N
64.11N
62.49N
70 49N
69.31N
68, 12N
70.44N
69 27N
68.08N
66 48N
65.28N
64,07N
64.07N
61.24N
71,59N
61.24%
62.41N
61 19N
62,.41N
6§1.72N
60 00N
64 0BN
70 49N
57,11IN
55 51N
54 2/N
70 31N

03

163.55W
138 58W
162 38W
140,20W
132.26W
149 51w
151.55W
158 14W
159 28W
139 38w
158 15W
159 44W
161 05w
154.04W
156.08W
157 S57W.
159 36W
161.06W
159.32wW
161.13W
166 52W
168,22W
169 44W
162 45W
169.48W
17).09W
172.23W
173.31W
143 56W
166 17W
172.13W
172 34W
171 10w
172 40W
174,02wW

142 43W
166, 07W
168.27W
170.32wW
172 22w
174 01

152 39w
155. 14w
156.23W
157.05W
147 .01W
149 04w
155.23W
156.37W
149 53w
151 57w
153 47w
151.30W
153.33W
155.22W
137 00W
158 28W
159.48W
161.10W
163.31W
154 54W
143.26W
143.48W
144 56W
145 11w
116 21w
147 .23wW
172.39W
141,22W
131 58w
132 19W
133.17wW
14, 165wW

164
168
171
168
150
170
168
158
156
150
163
160
158
170
167
165
163
160
165
162
162
160
158
170
160
158
155
153
162
187
160
157
162
160
157

169
172
169
167
164
162
159
155
153
151
196
166
157
155
169
166
164
169
166
164
161
159
157
157
153
172
153
155
152
155
1583
150
157
168
147
145
147
168

Kotzebue

Canada, Herschel Island
Wainwrlght

Herschel Island

Taku Riwver

Beechey Polnt

Umlot

Nulato

Holv Cross

Yakutat

Shungnak

Candle - Kateel
Norton Bay

Teshekpuk

Lookout Ridge

Howard Pass

Selawtk

Candle

Misheguk Mtn, Howard Pass
Selawik

Shishmaref

Teller

St. Lawrence
Wainwrght

Teller, Little & Big Diomede
5t, Lawrence Island
St, Lawrence Island
S8t. Matthews

Black River

Pommt Hope

Siberta

Sthenta, 5t Lawrence
Siberia

Siberia

Siberia

Barter Island
Chukeht Sea
Chukchi Sea
Chukch: Sea
Chukchy Sea- ——
Siberia

Tanana

McGrath
Sleetmute, Lime Hills
Taylor Mts.
Beechey Pt., Flaxman Is.
Sagavanirktok
Ruby

Iditarod, McGrath
Beechey Point
Umiat

Chandler Lake
Harrison Bay
Ikpikpuk River
Killik River
Shungnak

Kateel River
Norton Bay, Nulato
Norton Bay
Marshall

Barrow

MeCarthy

Nabesna

Valdez, McCarthy
Gulkara

Vakler

Seward, Cordova
Stberia, 8t Lawrcnce isiand
Batter Island

East of Sumdum
Crolg, hetchihan
DHron Catrance
flanman Esland
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1358-210/73
1358-21075
1358-21082
1362-21305
13u3-21354
1363-21303
1363-21370
1365-20051
1370-20314
1374-19150
1375-20595
1375-21002
1384-21533
1386-22031
1387-20275
1387-20281
1387-20284
1387-22090
1387-22095
1388-20333
1388-20335
1388-20342
1389-20364
1389-20373
1388-20380
1389-20394
1390-20450
1390-20452
1382-19145
1392-191351
1396-21162
1396-21165
1406-20320
1406-20334
1406-20340
1406-22131
1406-22142
1406-22145
1407-20371
1407-20374
1407-20380
1407-20383
1407-22191

1407-22194
140722200
1408-20423
1408-20430
1408-20432
1408-20435
1411-21003
1412-21082
1413-21113
1413-21120
1413-21134
1414-21162
1415-19421
1415-19424
1416-19473
1416~-19480
1416-18482
1417-19525
1417-19531
1417-19524
1419-20038
1419-20041
1420-20093
1422-20201
1422-20203
1422-20210
1472-20212
1422~20215
1423-20252

1423-20255

1423-20261

1423-20264

1423-20770
1121-20310
1426-20153
1427-20511

1428-20551

J126-20504

July 6, 1973
July 16, 1973
July 16, 1973
July 20 1973
July 21, 1973
July 21, 1973
July 21, 1973
July 23, 1973
July 28, 1973

Mgust 1, 1973
August 2, 1973
August 2, 1973

August 11,
August 13,
August 14,
August 14,
August 14,
August 14,
August 14,
Bfugust 135,
August 15,
August 15,
August 16,
August 16,
August 16,
August 16,
August 17,
August 17,

1973
1973
1973
1973
1973
1973
1973
1973
1873
1973
1973
1873
1973
1973
1973
1873

August 19, 1972
Auqust 19 1973
August 23, 1973
August 23, 1973

Seplember 2,
September 2,
September 2,
September 2,
September 2,
September 2,
September 3,
September 3,
September 3,
September 3,
September 3,

September 3,
Sept
Sept. 4,
Sept. 4,
Sept. 4
Sept. 4
Sept 7
Sept. 8
Sept, 9
Sept. 9
Sept 9,
Sept 10,
Sept
Sept. 11,
Sept 12,
Sept
Sept.
Sept
Sept. 13,
Sept. 13,
Sept
Sept, 15,
Sept
Sept.,
Sept.
Sept.
Sept
Sept.
Sept.
Sept 19,
Seot
Sept
Sept 19,
Sept 20
Sepr,
Sept
Sept 4,
Sept,

1873
1973
1973
1973
1973
1973
1973
1873
1973
1973
1973

1973

3, 1973
1973
1973
. 1973
, 1873
. 1973
. 1973
, 1973
, 1973
1973
1973
1973
1973
1873
1973
1873
1973
1973
1873
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1971
1973
ig73
1973
1973
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64.07N
6Z.46N
61.2iN
62.42N
63 25N
62.43N
61.20N
61.21N
68 O7N
SS.47N
69.24N
68 05N
62,39N
68.03N
61.20N
55 58N
58,35N
68.04N
£5.22N
61.20N
59.58N
58.35N
69.23N
66.45N
65.25N
59.58N
61.22N
60.00N
55.49N
54,24N
70 41N
69.24N
65 29N
60.01N
58 38N
72.02N
68.09N
66.50N
66.49N
65.28N
64 07N
62.46N
70.44N

69.27N
68.08BN
68.08N
66.49N
65.29N
64.07N
65.28N
58.38N
66.49N
65 29N
60.02N
69,28N
58 37N
57.13N
60.C1N
58 36N
57.11N
61.22N
59.59N
58 37N
§2 44N
61 21N
62 47N
65 33N
64.12ZN
62,.51N
61 28N
60 OSN
66 55N
65 3N
64 13N
62 51N
61,79N
57 21
57 18N
57 20N
62 50N
61.27N

is2,

153
154
159

158.
161,

162,
139
139.
129

144,

146

32w
A5W
53w
31w
32w
04W
10w
Q7w
35w
S9W
57w
46W

165, 14W
162,32W
144 ,54W

145

S6W

146.54W

163

58w

167.,05W

146
147

isw
20W

148.18W
139.06W
142,32W
144, 00W
148.45W
149 . 09W
150.12wW

129
130

59w
48W

147 .08W
149.09W
142.29W
147.15W
148.14W
159.04W
165.14W
166.53W

142

28w

143.57W
145.17W
146, 31W
162.44W

164
166
142
143
145
146
149
156
151
152
157
149
135
136
135
136
137
136
137
138
137
139
139
139
120
112
143
114
139
140
142
143
144
118
151
153
150
151

.46W
. 3I5W
JIzZw
51w
L20W
42w
37TW
LATW
L02W
L3IW
18w
00w
15w
10w
49w
ATW
LE1W
.08W
11w
. 09w
54w
01w
17w
33w
55wW
09w
17w
19w
21w
51w

L13W
L28W

JTW
55w
50\
Tow
18w
17w

Lé

157

166

164

156
164

155

153

152
165

160
155
153
152
167
163
161
154
156
154
149

148
170
168
183
157
155
174
167
163
165
163
161
160
171

169

156
160
159
157
162
160
162
165
164
162
161
160
167
166
164
162
t6l
157
158
158
163

162

Kantlshna River
MeGruth

Lime Hiils

Heoly Cross, lditarod
Kateel River

Holy Cross
Russlan Mission
Burwash Landing
E. of Table Mtn
East of Ketchilan
Floxman Island
Arctic

Black, Kwlguk
Delong Mts,
Valdez

Cordova, Middleton Is.
Gulf of Alaska
Delong ML,
Teller

Valdez

Blying Sound
Gulf of Alaska
Herschel Is.
Black River
Ccle

Seward
Anchorage

Kenal

East of Ketchikan
SE, Prince Rupert
Beechey Pt , Flaxman Island
Sagavanirktok
Charley River
Seward, Cordova
Gulf of Alaska
Arctic Ocean
Point Hope
Shishmaref

Black River
Charley River
Delta

Gulkana
Walinwright, clds over water,

Point Loy

Point Hope, clds over water,

Table Mt.

Black River

Ciucle

Fawbanks - Delta
Livengood

Naknek

Bettles

Tanana

Taylor Mts. - Lake Clark
Sagavamrktok

Juneau

Sitka

Skagway

Mt. Fairweather

Sitka, Gulf of Alaska
Canada, Lake LeBarge, etec.
Skagway

Mt, Ferwrweather
Canada, E of Tenacross
Mt,. St. Ehas

E. of Nabesna

E. of Charley River
Eagle

Nabesna

McCarthy
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Cordova, Bering Glacier, lond clear C

E of Black Rwer
Charley River
Tagle

Nabesna

Valdez, McCarthy
Gulf of Alashka
Kodiial

harlul , Kodia}
Lall eotna

Ty enel

Dy
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1428-20 201
1428-204%63
1428-20565
1432~21160
1444-19470
1434-19173
1434-19475
1439-21365
1440-22G21
1440-220623
1441-20270
1441-22072
1441-22075
1441-22081
1442-20310
1442-22131
1443-20385
1446-20562
1449-21094
1449-21101
1449-21103
1449-211190
1449-21112
144921121
1449-21130
1449-21133
1449-21135
1451-19411
1451-19414
1455-20034
1455-20040
1455-21442
1455-21445
1456~-20092
1457-20144
1457-20150
1458-2019}

1458-20202
1458-20205
1459-20260
1460-206303
1461-20353
1461-20362
1461-20364
1464-20554
1465-19185
1465-20591
1465-21003
1466~19244
1466-21061
1466-21064
1467-19300
1467-19302
1467-21104
1467-21113
1467-21113
1467-21120
1468-19352
1468-19354
1468-19361
1468-21163
1468-21165
1468-21190
1469-19404
1469-19410
1462-19413
1469-21221
1469-21224
1459-21230
1469-21233
1470-21285
1470-21294
1471-19520
14/2-19572
1472-19575
1474-20092
¥47/-201460
1477-20263
1477-20765
1478- 20415
1478-4032)
1479-20371
1479-20184
Fig3-19143

Sept,24, 1373
Sept 24, 1973
Sept 2#, 1973
Sept. 28, 1973
Sept 30, 1973
Sept 30, 1973
Sept 30, 1973
Oct 5, 1973

Oct., 6, 1973

QOct 6, 1973

Qct 7, 1973

Oct 7, 1973

Oct, 7, 1973

Qect 7, 1973

Oct 8, 1973

Oct, 8, 1973

Oct. 9, 1973

Cct, 12, 1973
Oct. 15, 1973
Oct 15, 1573
Oct, 15, 1973
Qct. 15, 1973
Qct, 15, 1973
Oct. 15, 1973
Oct, 15, 1973
Qct, 15, 1973
Oct 15, 1973
Oct. 17, 1973
Qct. 17, 1973
QOct, 21, 1873
Cct. 21, 1973
Oct. 21, 1973
Oct. 21, 1973
Cct, 22, 1973
Oct. 23, 1973
Qct, 23, 1973
Oct 24, 1973

Qct. 24, 1973
Oct. 24, 1373
Oct 25, 1973
Oct, 26, 1373
Oct, 27, 1973
Oct, 27, 1973
Oct. 27, 1973
QOct. 30, 1873
Oct. 31, 1873
Qct, 31, 1973
Qct, 31, 1973
Nov 1, 1973
Nov. 1, 1873
Nov. 1, 1973
Nov 2, 1973
Nov. 2, 1973
Wov, 2, 1973
Nov. 2, 1973
Nov. 2, 1973
Nov. 2, 1973
Nov, 3, 1973
Nov. 3, 1973
Nov 3, 1973
Nov, 3, 1973
Mov. 3, 1973
Nov, 3, 1973
Nov, 4, 1973
Nov, 4, 1973
Nov, 4, 1973
Nov. 4, 1973
Nov, 4, 1973
Nov. 4, 1973
Nov, 4, 1973
Nov 5, 1973
Nov 5, 1973
Nov 6. 1973
Nov 7, 1873
Nov 7, 1973
Nov, 9, 1973
Nov 12 1973
Nov 12, 1973
Nov, 12, 1973
Nov 13, 1473
MNov 13, 1973
Hov, 14, 1973
Teee 11, 1971
Nov 18, 1973
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GO, 05N
58 4AIN
57 19N
69.30N
60 04N
58 41N
57 18N
86 5N
68 10N
66 50N
60.01N
69 Z6N
68 07N
§6 48N
65 30N
69.28N
58.44N
S7.21IN
69. 34N
68 ISN
66,560
65 16N
64.15N
61.32N
58,461
57.22N
55.58N
58.45N
57.21IN
60 07N
58.44N
68.13N
66,54N
60.08N
61.28N
60.06N
65 33N

61,28N
60.06N
61 28N
65, 30N
68.11N
65 30N
64 09N
58.39N
55.53N
65.30N
bl 26W
55 54N
61.26N
60.04N
S7.14N
§5.51N
65.28N
64,.08N
67 .46N
61.24N
58 38N
57.15N
55.49N
65.30N
64 09N
57.16W
60.02N
58.39N
57,150
65 29N
64.08N
62.47N
61.25N
62.46N
60 02N
60.03N
61.23N
60 00N
59 58N
Bl.20N
59 5S8h
58 35N
Gl 19N
53 S7NM
61, IN
59 54N
35 43N

152,50wW
153.50W
154 45W
148 44w
135.36wW
136.35wW
137.30wW
162.18wW
162, 06w
163 46W
145, 40w
161 44w
163 33w
165.11w
142 16w
163 12w
149 25w
154 35w
147 Q3w
149 Q2w
150.41w
152, 12w
153,34wW
155.58wW
158 01w
158.55W
159.456W
135 02w
135.57wW
139.46W
140 45w
157 38w
159, 18w
141.13W
141,34W
142.37W
13% 15w

143 1w
144 _05wW
144 27w
142, 13w
140.30W
143 38w
144 ,59wW
153 43w
131 05w
149.21wW
153 07w
132 30w
154.32W
155.35wW
133.08W
133, 58w
152 16w
153.37w
154.52w
156w

133.41W
134 35w
135.20w
183 48w
155 07w
160 26w
134 09w
135.07wW
1356 00w
155 08w
Tad, 30w
157 45w
158 55w
159 D9w
161 22w
137 00w
137.25wW
138 27w
141 17w
144.3,W
145 318w
146 36w
J R 1TV RAYY
117 06w
147 11w
110, 31w
141 1w

45

161
159
158
172
162
166G
159
169
171
169
162
173
171
168
168
173
162
161
173
172
179

169

165
164
163
169
172
169
168
164
162
169
166
162
166
165
163
162
169
168
167
166
164
163
162
169
168
161
185
164
163
169
168
167
166
167
165
165
166
165
165
166
165
164
166
165
166
3%}

162

Fenal

Mt, Katmar, Afognak
harlul., Kodlak
Sagovanirktok
Skagway

Mt, Falrweather
Sitha

Kotzebue, Selawik
Delong Mt,
Kotzebue

Cordova

Vtulok River
Delong Mt.
Kotzebue, Shishmaref
Charley River
Point Lay

Tip of Seldovia
Karluk

Mt Machelson
Phihip Smtth Mt,
Wiseman

Tanana

Ruby, Kantishna
Lime Hills
Dillingham
Ugashik

Chignik, crater clear
Juneau

Sitka

Yakutat

Gulif of Alaska
Howard Pass
Selawik

Bering Glacier
McCarthy

Bering Glacter

E. of Charley River

McCarthy
Cordova

Valdez, McCarthy
Charley River
Table Mt.
Charley River

Big Delta

Afcgnak
Retclukan
Livengood, Fairbanks
Lime Hills

Crawg

Lake Clark

Lake Clark
Sumdum

Craig

Tanana

Ruby, Kantishna R.
MeGrath
Sleetmute, Lime Hills
Takun Rwver

Sitka

Sitka

Melozitna

Medfra

Chignik

Carcross

Juneauy

Sitra

Melozitna

Nulato - Ophir
Iditarod
Steetmute
Iditared

Bethel

Skagway

Haines Junction
Yakutat

aoov

ORIGINAL PAGE IS
OF POOR QUALITY

Bering Glacier, Icy Bay

MeC arthv
Coidova

Gulf of Alasha
Valdez

Blying Sound
Valde., Anchorage
Blylng Scund
Petchit an

D



1535-19062
1555-19171
1555-19173
1555-20591
1555-20593
1556~19222
1556-19225
1560-21274
1560-21280
1565-21625
1565-21532
1565-21534
1565-21541
1565-21543
1565-21550

., 1565-21552

"' 1565-21555
1566-21593
1566-21595
1566-22002
1567-22051
1567-22053
1567-22060
1567-22062
1567-22085
1568-22123
1573-20580
1573-20582
1574-21031
1574~21034
1574-21040
1574-21043
1575-21090
1575-21092
1575-21095
1575-21101
1575-21104
1576-21135
1576-21142
1576-21144
1576-21151

1576-21153
1576-21160
1576-21162
15677-21191
1577-21193
1577-21200
1577~21202
1677-21205
1577-21211
1577-21214
1577-21220
1578-21245
15%8-21252
1578-21254
1578-21261
1578-21263
1578-21270
1578-21272
1578-21275
1578-21281
1579-21304
1579-21310
1579-21313
1579-21315
1579-21322
1579-21324
1579-21331
15890-21362
1580-213564
1580-21371
1580-21373
1580-21380
1560-21382
1580-21385
1581-21470
1581-71473
1581-71425
1581-214 142
IB81-21431

january 3, 1971
Junuary 29, 1971
January 49, 1971
January 29, 1971
January 29, 1974
Jonuary 30, 1974
Jonwary 30, 1974
I'ebruary 3, 1974
February 3, 1974
February 8, 1974
February 8, 1974
February 8, 1974
Pebruary™8, 1974
February 8, 1974
Febmuary 8, 1974
February 8, 1974
'February 8, 1974
February 9, 1974
February 9, 1974
Tebruary 9, 1974
February 10, 1974
February 10, 1974
February 10, 1974
February 10, 1974
February 10, 1974
February 11, 1974
February 16, 1974
February 16, 1974
February 17, 1974
February 17, 1974
Yebruary 17, 1974
February 17, 1374
February 18, 1974
February 18, 1974
February 18, 1974
February 18, 1974
Februsry 1§, 1974
February 19, 1974
February 19, 1974
Fehrusry 19, 1974
February 19, 1974

February 19, 1974
February 19, 1974
February 19, 1974
February 20, 1974
February 20, 1974
February 20, 1974
February 20, 1974
February 20, 1974
February 20, 15974
February 20, 1974
February 20, 1974
February 21, 1974
Febrary 21, 1974
February 21, 1974
February 21, 1974
Febmary 21, 1974
February 21, 1974
February 21, 1974
February 21, 1974
February 21, 1974
February 22, 1974
February 22, 1874
February 22, 1974
February 22, 1974
February 22, 1974
Februory 22, 1974
February 22, 1971
Foebruary 23, 1974
February 23, 1974
February 23, 1974
February 23, 1974
february 23, 1974
Tobruary 23, 1974
1 ¢ bruary 23, 1971
ic¢bhruary 24, 1974
febuary 74, 1974
{ebutiry 24 1971
1 olavary 74, 1971
Folpuary 21, 1974
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55.45N
55.55N
54 3N
60,04N
58.41W
57 20N
55.57N
60 07N
58 44N
70.54N
69 27N
68 ION
66_59N
85.39M
64,181
62.57N
b1 3A5W
68 17N
66_58N
65 37N
68.10N
66.59N
65.39N
64 18N
62.56N
62,55N
62.51N
61.29N
54 15N
62,.34N
61 32N
60 93N
64 12N
82 "IN
61 N
o 4N
58 3N
646, 55N
65.35N
64.14N
62 52N

61 21N
60.08N
58.46N
68.16N
66.37N
65.36N
64.15N
62.353N
61.31N
60 09N
58.46N
68.17N
66.58N
65.38N
64 17N
62_85N
61_33N
60 MIN
58.48N
57. 24N
68 16N
66 36BN
65.36N
64 15N
$2 53N
61 31N
60 08N
68 16N
G6.57N
65,37N
64 10N
62 5N
61 33N
50.10N
68 17M
66 SON
65, 31N
bl 17N
62 36N

46

128 22w
131.07W
131,55W
154 12w
155 11w
131 41w
132 32w
161 16W
162 15W
156 31W
158 37W
160 25w
162.07W
163 38W
164 59W
166.14W
167.23wW
161.54wW
163 33W
165 03W
163.18W
164.59W
166.29W
167.51W
169 06w
170 35w
1581 59W
153 01W
152 10W
153.25W
154.34W
155.36W
153.37W
154 .52wW
156.00W
157 04W
158.02wW
152.10wW
153.39W
154.59wW
156.14W

157 23w
158.27W
159.27wW
151 54w
153.34W
155.05W
156 27w
157.41W
158.50W
153,53wW
160 S2W
153 18w
154 58w
156.29W
157 51W
159.06W
160.15W
161 19W
162.18wW
163 13w
154 48W
156 27W
157 37W
159 19w
160 34W
161.43W
162.47W
156 05w
137 16W
158117wW
160 40W
161 S56W
163 oW
1bs 09W
157 33w
159 13w
160 41/
Tug (bW
163 21w

09
13
14
10
11
12
13
11
12

158
155
154
158
157
156
155
157
156
168
i66
164
163
162
160
159
158
164
163
161
164
163
161
160
158
158
15%
157
160
158
157
156
160
158
157
156
155
162
161
160
158

157
156
155
164
162
161
160
158
157
156
155
164
162
161
160
158
157
158
155
154
184
162
161
160
158
157
156
164
162
161
160
158
157
156
164
162
fol
160

158

1974

LCast of Ketchikan
Ketchltan

Printe Rupert
lamna

Mt Katmal

Eost of Sumdum
Cralg

Bethel
Heagemeister Island
Barrow

Lochout Ridge
MEsheguh Mt
Selowik - Noatak
Bendeleben

Nome - Solomon
Black

hooper Bay
Misheguk Mt
Noatal. - Kotzcbue
Bendieben

Delong Mt,
Katzebue

Teller

Nome

5t. Lawrence Is
§t, Lawrence [s
Mt McKinley — Talkeetna
Lime Hillis - Tyonek
Kantishna River
McGrath

Litme Htlls

Lake Clark
Kantishna River
McGrath

Sleetmute - Lime Hills
Taylor Mts
Nushagak Bay
Bettles

Melozitna

Ruby

Iditarod - McGrath

Sleetmute

Taylor Mts,
Nushagak Bay
Chandler Lake
Hughes

Melozitna

Nulato - Ruby
Ophur - Iditarod
Sleetmute

Taylor Mts.
Hagemetster Island
Killik Riwver

Hughes

Kateel River

Nulato

Iditarcd

Russian Mission
Bethel
Hagemeister Island
Bering Strait

Kili:k Rwver
Shungnak

Kateel River
Norton Bay - Nulato
Holy Cross
Russtan Mission
Bauwd Intet

Howard Pass - Killll River
Shungnak

Canclle ~ hateel River
Norton Bay

Unalaklcct

Marshall

Balied Inlet

Howmd Pass

Selawil

Candie

Norton oy

awigul



1581~21443
1581-21450
1582-21174
*1582-21481
1582-21483
1582-21490
1582-21492
1583-20122
1583-20124
1583-21521
1583-21524
1583-21530
1583-21533
1583-21553
1584-20165
1584-20174
1584-20180
158422005
1586-20275
1586-20281
1586-20284
1586-20290
1586-20293
1586-20255
1586-22095
1586-22101
1586-22104
1586-22110
1586-22113
1586-22115
1587-~20330
1587-20333
1587-20335
1587~22153
1587-22160
1587-22162
158922281
1590-20493
1590-20485
1596-20502
1590-20504

1580-20511
1590-20522
159119160
1592-19212
1592-19215
1592-19221
1592-21005
1592-21012
1592-21014
1592-21021
1592-21023
1592-21030
1592-21032
1593-19270
1593-21063
1593-21075
1593-21081
1583-21084
1593-21090
1593-21093
1593-21085
15¢4-21122
1594-21124
1594-21131
1594-21133
1594-21140
1594-21142
1594-21145
1594-21151
159421154
1591-21150
1594-21163
159i-21172
1595-21180
1595-21193
159521185
1595-21197
159%-21194
1895 L 201
1595~ 11204

February 24,
Febmary 24,
Februnry 25,
Pebruary 25,
February 25,
February 25,
Februory 25,
February 26,
February 26,
February 26,
February 26,
February 26,
February 26,
February 26,
February 27.
Febrvary 27,
Febrvary 27,
February 27,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 1,
March 2,
March 2,
March 2,
March 2,
March 2,
March 2,
March 4,
March 5,
March 5,
March 5,
March 5,

March 5,
March 5,
Maxch 6,
March 7,
March 7,
March 7,
March 7,
March 7,
March 7,
March 7,
March 7,
March 7,
March 7,
March 8,
Maich 8,
March 8,
March B,
March B,
March 8,
March 8,
March 8,
March 9,
March 9,
March 9,
March 9,
Mawch 9,
March 9,
March 9,
March 9,
March 9,
March 9,
March 9,
Mawen 9,
March 10,
March 10,
Mareh 10,
March 3o

1974
1974
1974
13/1
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974

1974
1974
1974
1974
974
1974
1974
1974
1874
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974

1974
1974
1974
1974
1974
1974
1974
1974
1974
1874
1974
1974
1874
1974
1674
1974
1974
1974
1974
1974
1974
1874
1974
1974
1974
1974
1474
1974
1974
1374
1374
1974
1971
1974
1974
1974
1974

Maich 10, 1971

March 10,
March 10,

191
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GO 11N
5B.49N
68 18N
67 00N
65 40H
64,1987
62 57N
61.32N
60.10N
72.07N
70.51N
69 34N
68 16N
61.31N
65.37N
62.54M
61 32N
62,54N
66 58N
85.37N
64.16N
62,55N
61.33N
60.10N
70.51N
89.34N
68.16M
66.46N
65.36N
64,15N
68.17N
66.57N
65.37N
70 52N
69 35N
68 17N
66.57N
70,47N
69.30N
68.12N
66_52ZN

65 32N
$1.27N
57 19N
58 44N
57 20N
55.57N
70 48N
69.31N
68 12N
66.53N
63.33N
64.12N
62.50N
58.43N
70.49N
66.54N
65.34N
64,13N
62 5iN
61.29N
60 06N
70 49N
69.32N
68.13N
66 53N
65.33N
64.13N
62 51N
B1.29N
GO.OGN
58 43N
$/ 20N
51.33N
/0 50N
69,33N
68 11N
66 51N
6% 1IN
64 130

02,52

165.36W
166 36W
158 55W
160 36W
162 Q00W
163 3zwW
164 49W
141 40w
142 43W
154 12w
156 33w
158 38W
160 29W
167 28W
139 16w
141 52W
143 02W
167 40W
140.38W
142 09W
143 32w
144 47w
145.56W
147.00

160 48wW
162 53W
164 .44W
166, 25W
167 S5W
169.17W
140.24wW
142.04W
143.35W
162.17W
164 22w
166 14W
170 42w
140 54w
142 59w
144 51W
146.30wW

148 00W
151.45W
130,13W
130.50wW
131.45W
132.36W
143.44W
145.49W
147 40W
149 20w
150.50wW
152.13wW
153.28wW
132.16W
145.15W
150.49W
i62 19W
153.41N
154 S56W
156.04W
157.06W
146.36W
148.41W
150,33wW
152.13wW
163 43wW
165.04W
156. 18\W
157.27W
158.30W
159 29w
160 24w
1? puw
146 05w
150 10w
157.00W
153 gw
15% 1w
150 41\
157 qtwv/

47

156
155
164
162
161
160
158
157
1586
170
168
166
164
157
181
158
157
158
162
161
158
158
157
156
168
166
164
162
161
159
164
162
161
168
166
164
162
168
166
164
162

161
157
153
154
153
152
168
166
164
162
161
159
158
154
168
152
161
159
158
157
155
168
166
164
162
161
159
158
157
155
154
153
151

168
166
164
167
161
154
138

Nunlval Island
Berlng Se¢a

e
Boted Mz OR QUALITY

Bendeleben - Candle
Solomon

Kwiguk

McCarthy

Berlng Glacler
Arctic Ocean
Wainwright

Lookout Ridge
Misheguk Mtn
Hooper Bay

East of Charley River
Nabesna

MecCarthy

St Lawrence Island
Black Rwver

Charley River

Eagle

Gulkans

Valdez

Seward

Wainwright

Point Lay

Point Hope
Shishmaref

Teller

Bering Straits

East of Table Mts
Bilack River

Charley River
Waint/rignt

Point Lay

Point Hope
Chukotsch Peninsula
Arctic Ocean
Demarcation Point
dretic

Fort Yukon

Livengood ~ Fawbanks
Tyoneh

Bradfield Canal
East of Taku River
East of Sumdum
Crawg

Barter Island

Mt Michelson
Philip Smith Mtns
Beaver

Tanaha, Livengood
Kantishna River
MeGrath

Taku River
Flaxman Island
Bettles

Tanana

Ruby — Kantishna River
McGrath
Sleetmute - Lime Hills
Taylor Mts
Flaxman 1sland
Sagavanmrhtok
Chandler Lake
Bettles

Melozitna

Ruby

Iditarod

Slectmute

Taylor Mis
Nushagak Bay
Bristol Bay

Ial:e Poss
Beechey Point
Sagavoniil to}
Chandler Lake
Hughes

Meletiina

Fulate

Ifitarod


http:Fe,,u.ry

1595-21210
1595-21212
1595-21215
1585-21221
1596~21234
1596-21241
1596-21243
1596-21250
1596-21252
1596-21255
1596-21261
1597194903
1597-19500
159721304
1597-21325
1598-19551
1598-19554
1599-20003
1599-21414
1599-21421
1599-21423
1599-21430
1599-21432
1599-214235
1599-21441
1600-20055
1600-20062
1600-20064
1500-20071
1600-21461
1600-21464
1600-21473
1600-21475
1600-21482
1600-21484
1600-214%1
1601-20111
1601-20113
1601-20120
1601-20122
1601-21515

1601-21522
1601-21524
1601-21531
1601-21533
1601-21540
1601-21542
1602-21574
1602-21580
1602-21583
1602-21585
1603-20223
1603~20232
1663-22032
1603-22034
1603-22041
1603~22043
1604-20270
1604-20275
1604~-220%0
160422093
1604-22095
1604-22102
1604-22104
1605-22145
1605-22151
1605-22154
160522160
1606-18592
1606-20380
1606~22203
1607-20432
1607-20435
1607-20153
1608-20191
HLOB-20193
1606-20513
1609-"055]
1600=/705654
1609-20560
1610=-21063
letu~-21010

March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
Mearch
March
March
March
March
March
March
March
March
March
March
March
March
March
March

March
March
March
March
March
March
March
March
March
March
March
Maren
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
March
Maich
March
March
narch
Morch
March
haich
March

10, 1974
10, 1974
1o, 1974
10, 1974
11, 1974
11, 1971
11, 1971
11, 1971
11, 1974
11, 1974
11, 1974
12, 1974
12, 1974
12, 1974
12, 1974
13, 1974
13, 1974
14, 1974
14, 1974
14, 1974
14, 1974
14, 1974
14, 1974
14, 1974
14, 1974
15, 1574
15, 1974
15, 1974
15, 1974
15, 1974
15, 1974
15, 1974
15, 1974
15, 1974
15, 1574
15, 1974
16, 1974
16, 1974
16, 1974
16, 1974
16, 1974

16, 1974
16, 1974
16, 1974
16, 1974
16, 1974
16, 1974
17, 1974
17, 1974
17, 1874
17, 1974
18, 1974
18 1974
18, 1974
18, 1974
18, 1974
18, 1974
19, 1974
19, 1974
19, 1974
12, 1974
19, 1974
19, 1974
19, 1974
20, 1974
20, 1974
20, 1974
20, 1974
21, 1974
21, 1974
21, 1974
2, 1974
22, 1974
22, 1974
23, 1874
2%, 1971
24, 1974
24, 1974
7,194
2, tutd
51924
5 1971

p
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61 30N
60 07N
58 44N
57 °IN
70.46N
69 Z9N
68 10N
66.51N
65 3IN
64,10NM
62.49N
60.05N
58 42N
66:553N
60.08N
60.07N
58.44N
61.29N
68 15N
66.56N
65 36N
64.15N
62.53N
61.31N
60 08N
62.52N
61.30N
60 07N
58.45N
72.07N
70.51N
68.16N
66.56N
65,36N
84.15N
62.54N
64.15N
62.53N
61.31N
60G.09N
72,07N

70.51N
69.34N
68 16N
66.56N
65.36N
64.16N
72 08N
70 52N
69.35N
68.16N
64.35N
61.31N
72.07N
70 51N
69.33N
£8.15N
68,08N
§5 28N
72.00N
70.44N
69.27N
68,.00N
66 19N
71,59N
70.43N
69 26N
68.07N
54 27N
69 25N
71 58N
70 13N
69 25N
§4 OGN
70 43N
69 . 26N
70 43N
69 /5N
68 07N
66 47N
013N
69.25N

+

48

158 55w
159 58/
160 37W
161 52w
149 29w
151.33wW
153.21W
155 03w
156 34w
157.55W
1598.11wW
137.,02W
138 0w
156,31W
162 50w
138.30W
139.29W
138 50W
157 43W
159,23
160 53w
162, 14W
163.29W
164 38w
165.41W
139 11w
140.20W
141.23W
142.21W
152.54wW
159.15W
159.11W
160.51W
162.21W
183.42W
164,57W
138.17wW
140.32W
141.41W
142 45W
154.17W

156.38W
158 43w
160.36W
162.16W
163.46W
165.08W
155.5aw
158.10W
160 15w
162 05w
142 10w
144, 34w
157 08w
159.34wW
161.39W
163.29W
139,14W
142 22w
158 50W
161.09W
163, 14W
165.05W
166, 44W
160 14w
162.34W
164.38W
166 28W
127 14w
140, 17W
161.42W
139.43wW
141 45W
14¢ 02w
tal 09°W
143 2w
142.38W
141 40w
1i6 29W
THE O
141 01w
146, U\

157
155
154
153
168
166
164
162
161

162
161
159
158
157
155
158
156
155
154
171
168
164
162
161
159
158
158
158
157
155
171

168
166
164
162
151
159
171
168
166
164
159
156
171
168
166
164
164
161
171
168
166
164
162
171
168
166
164
150
166
171
168
166
159
168
166
168
166
164
162
108
166

Sleetmute

Taylor Mis.
Hayemelster Island
Bristpl Bay

Beechey Potnt ORIGH\IAL P'AGE s
Umliat
Chandler Lake OF POOR QUALITY
Hughes
Melozitna

hulato

Holy Cross

North of Skagway
Mt. Pairweather -
Shungnak

Bethel

Yakutat

Yakutat & ocean, land clear

East of McCarthy

Howard Pass

Shungnak

Candle

Solomon

Kwiiguk

Marshall

Nunivak Island

East of Nabesna

East of McCarthy

Bering Glacier

Pacific Ocean

Arctic Ocean

Barrow

Misheguk Mt.

Selawik

Bendeleben

Solomon

Kuhriguk

Fast of Eagle

East of Nabesna

McCarthy

Berning Glacier

Arctle Ocean

Barrow

Lockout Ridge
Misheguk Mt.
Noatek
Bendeleben
Nome

Barrow

Meade River
HUtulok River
Delong Mt.
Eagle

Valdez

Arctic Qcean
Warnwright
Utukok River
Delong Mt.
East of Table Mt
Charley River
Barross
Waimnwright
Point Lay

Paint Hope
Shishmaref
Arctic Ocean
Warnwright
Point Lay

Point Hope

East of Prince Rupert
Herschel Island
N of Wainwright
Arctle Ocean
Demarcation Point
Fasrbonhs

Arctle QOcean
Barter Irland
Darter Island
Mt Michelson
hrctic

Boeaver

Barter Islonrl
wt. Ahichelson



1610-21012
1610-21015
1610-21021
1610-21024
1611-21064
1611-230/0
1611-21073
16i1-21075
1611~21082
1611-21084
1611-21041
1611-21100
1612-21125
1612-21131
16)2-21134
1612-21140
1612-21143
1612-21145
1612-21152
1612-21154
1613-21174
1613-21181
1613-21183
1613-21190
1513~21192
1613-21195
1613-21201
1613-21204
1614~21232
1614-21235
1614-2124])
1614-21244
1614-21250
1615-21284
1615-21291
1615-21293
1615-21300
1615-21302
1615-21305

1616-21342

1616-21345
1616-21351
1616-21354
1616-21360
1616-21363
1616~21365
1616-~21372
1616~-21374
1617~1958S
1617-20001
1617~20004
1617-20010
1617-21401
1617-21403
1617~21410
1617-21412
18617-21415
1617-21421
1617-21424
1617-21430
1618-20053
1618-20055
1618-21455
1618-21462
1638-21464
1618-21471
1618-21473
1618-21480
1618-21182
1618-21485
1619-20105
1619-20111
1619-20114
1619-21513
16519-21520
1619-71522
1619-215.25
Jult=21531
1619-215%31
1520-20161
1620-20103

Maorch 25, 1974
Mzrch 45, 1974
Maorch 25, 1974
March 25, 1974
March 26, 1974
March 26, 1574
Mareh 26, 1074
March 26, 1974
March 26, 1974
March 26, 1974
March 26, 1971
darch 26, 1974
March 27, 1974
March 27, 1974
March 27, 1974
March 27, 1974
March 27, 1974
March 27, 1974
March 27, 1974
‘March 27, 1974
March 28, 1974
March 28, 1974
March 28, 1974
March 28, 1974
March 28, 1974
March 28, 1974
March 28, 1974
March 28, 1974
March 29, 1974
March 29, 1974
March 29, 1974
March 29, 1974
March 29, 1974
March 30, 1974
March 30, 1974
March 30, 1974
March 30, 1974
March 30, 1974
March 30, 1974

March 31, 1974

Mearch 31, 1974
March 31, 1974
March 31, 1974
March 31, 1874
March 31, 1974
March 31, 1974
March 31, 1974
March 31, 1874
April 1, 1974

April 1, 1874

April 1, 1974
April 1, 1874
April 1, 1874
April 1, 1974
Apnil 1, 1974
April 1, 1974
Apnil 1, 1874
Apr:l 1, 1974
honl 1, 1974
Aonl 1, 1974
April 2, 1874
Apnil 2, 1874
Apnil 2, 1974
April 2, 1574
Apnl 2, 17 4
Annl Z_ 1974
April 2, 1974
April 2, 1974
Aprl 2, 1974
April 2, 1974
April 3, 1974
April 3, 1974
April 3, 1974
Aoril 3, 1974
Aol 3, 1971
april 3, 1971
Al 1, 1974
hortl 3, 19374
Awil 1, 1974
Avnal 4, B4
April |, 1474
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68 07N
GG 47N
bBS.27N
61.06N
69 _25N
68.06N
66.47N
65,27N
61, 06N
62 44N
61.22N
5B.3§N
68 07N
65 4¥N
65.26N
64,06N
62 44N
61.22N
59 58N
58.36N
70.43N
69 25N
68.06N
66 46N
65 26N
64.05N
62.44N
61.22N
70.42N
69.25N
68.06N
66.47N
65.26N
71 58N
70.42N
69.24N
68.06N
66.16N
65.26N
71.50N

70 41N
69.24N
58.06N
66.46N
65.26N
64.05N
62.44N
61.22N
62 44N
61.23N
60 0ON
58.37N
72.00N
70.44N
69.27N
68 09N
66.50N
65 29N
64,09N
62,47N
62.,44N
61.21N
71 STH
70.41N
69.24N
68 06N
66.46N
65.26N
64,050
62 44N
64 OGN
62 44N
61 72N
71.57N
70 10N
69 21N
6% 05N
eh 15N
45 5N
6% JGN
64 05N

147 56W
149 35w
151.04w
152.24W
147 25w
149 24w
151.02w
152,31wW
1583 52w
155.05wW
156 13w
isg 13w
150.47w
152,25W
183.53wW
155. 14w
156.28wW
157 37w
158.40wW
159 38w
148, 24W
150, 29wv
152 17w
153.55W
155, 24w
156. 44w
157.58wW
159.05W
149 50w
151.52w
133.42w
155.20W
156 48w
149 o0w
151.18W
153.21w
155.10W
156 48w
158 16W
150.25wW

152 43w
154 ,45W
156, 34W
158 12w
159 40W
161.01wW
162.14W
163.23w
137 54W
139.02wW
140.05W
141.03wW
151.,47W
154 O5W
156.08W
157.88wW
159 35w
161.06W
162 26W
163.40W
139 19w
140, 26\W
153, 16w
155.34wW
157.37wW
159 26W
161 05W
162, 34w
163 34w
165.06wW
139 34w
140 47w
111 54w
154 45\W
157.03W
159 05w
160 51w
167 30w
1ol 03w
139 ipw
111,01

49

164
162
161
159
166
161
162
lg1
158
158
156
154
164
163
161
159
158
156
155
154
169
166
164
163
161
159
158
156
169
166
164
163
161
171
169
166
164
163
161
171

1é9
167
164
163
161
159
158
156
158
156
155
153
171
169
167
165
163
161
159
158
158
156
171
169
167
165
163
161
159
158
158
158
156
171
169
16/
165
163
161
161
159

Phillp Smith Mtns,.

Beaver

Tanana - Livengood

Kantishno River

Sagavanlirkioh

Philtp Smith Mts.

Bettles

Tanana

i:lby ORIGINAL P
aGrath or PO AGE I5

Sleetmute OR QDA ,

Naknek - MNushagak Bay L-I-PY

Chandler Lake

Bettles

Melozitna

Ruby

Iditarod

Sleetmute

Goednews = Dillingham

Hagemeister Island - Nushagak Bay

Beochey Point

Umiat

Chandler Lake

Hughes

Melozitna

Nulato

Id:tared

Russtan Misstion

Beechey Pownt

Umiat

Killik River ~ Chandler Lake

Hughes

Kateel River - Melozitna

Arctic Ocean

Hamrison Bay

Ikptkpuk River

Kilh:k River

Shungnak

Kateel River

Arctic Ocean

Harrison Bay
Ikpikpuk Ruwver
Howard Pass
Shungnak

Candle

Norton Boay

Holy Cross
Marshall

East of Nabesna
East of McCarthy
Mt. St. Elas — Yakutat
Pacific Qcean

N of Harnisen Bay, Arctic Ocean
Teshekpuk
Lockout Ridge
Howard Pass
Shungnak

Candle

Norton Bay
Kenguk

East of Nabesna
McCarthy

N of Teshekpuk
Barrow - Teshakpuk
Lookout Ridge
Mishegulk Min.
Noatak
Bendeleben
Solomon

nvrigul,

Last of Eagle
East of Nabesno
MeCarthy

Barrow

Meade River

Uta} ol River
Mishegu! Altn
Lo ebue

Boa tclebon

Taut of Charley River
[agle



o2ty 20170
16 0p-21572
1620-71574
16/0-21%81
1621-20217
1621-20215
1621-20221
1621-22030
1621-22032
1621~-22035
1621-22050
1622-22100
1622-20764
1623-20320
1623-22154
1623-22160
1624-70374
1625-20430
1625-20432
1625-20435
1625-22262
1625-22264
162522271
1626-20484
1626-20191
1626-20500
1626-20502
1626-2050%
1627-20543
1627-205435
1627-20552
1628-21003
1628-21010
1628-21012
1628-21033
1631-21174
1631-21181
1632-21250
1632~21253
1634-19540
1634-21340
1634-21342
163519592
1635-19595
1637~20111
1638-21572
1638-21574
1638-21581
1638-21583
1638=-22023
1639-220340
163922032
1641-20320
1641-20322
164120325
1641-20331
1641-20334
1641-20340
1642-20381
1642-20383
1642-20390
1642-20392
1642-20395
1643~20432
1643~20435
1643-20441
1643-22255
1643-22261
1643-22264
1646-20594
1646-21001
1646-21003
1646-21010
1646~21012
1646-21015
1646-21021
1646-21074
1647-21064
1647=210/0
1647-21073
1617~-21075
1172108/
16 13=-211871
1:i9-21180
1619-71141
Yuay tliih

hprit 5, 1974

Aprik 4, 1974

hpril 1, 1971

Apcil 1, 1974

April 5, 1974

April 5, 1971

April 5, 1974

April 5, 1974

April 5, 1974

April 5, 1974

April 5, 1974

April 6, 1974

April 6, 1974

Apnlt 7, 1974

April 7, 1974

Apnik 7, 1974

hpril 8, 1974

Apnl 9, 1974

Aoril 9, 1974

April 9, 1974

Apnl 9, 1974

April 9, 1974

April 9, 1974

April 10, 1974
Apr1l 10, 1974
Aprnil 10, 1974
Apr:l 10, 1974
April 10, 1974
Apnil 11, 1874
April 11, 1974
hori) 11, 1974
April 12, 1974
April 12, 1974
Apnl 12, 1974
April 12, 1974
April 15, 1974
April 15, 1974
April 16, 1974
April 16, 1974
Apnil 18, 1974
April 18, 1974
hpril 18, 1974
Apnl 19, 15974
April 19, 1974
April 21, 1974
April 22, 1974
Apnil 22, 1974
Apnil 22, 1974
Apnil 22, 1974
April 23, 1974
Apnil 23, 1974
Apnil 23, 1974
April 25, 1974
April 25, 1974
April 25, 1974
April 25, 1974
April 25, 1974
hpri! 25, 1974
April 26, 1974
April 26, 1974
Aprit 26, 1974
April 26, 1974
April 26, 1974
April 27, 1974
April 27, 1974
Apnl 27, 1874
April 27, 1974
April 27, 1974
Aonil 27, 1971
April 30, 1974
April 30, 1974
April 30, 1974
Apnil 30, 1974
April 30, 1974
April 34, 1974
hpril 30, 1974
April 30, 1971
May 1, 1974

Moy 1, 1974

May 1, 971
May t, 1971
May 1, 197
May 3, 1024
Mav 3, 1071
hMay 3, 19744
May 3, 1978
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bd.%oiv ~
71.59N
70,43N
69,26N
66 47N
b5 27N
64 06N
71.58N
70 42N
69 25N
65 27N
68 06N
68 06N
69 25N
68.05N
66 46N
59 23N
70.40
69.23N
68.05N
70.38N
69.22N
68,03N
70.40N
69 22N
66.44N
65.23N
64 02N
70_38N
69.21N
68 03N
69,21N
68.03N
66 44N
59 56N
69 23N
68.04N
64.03N
62.,41N
61 22N
71.58N
70 42N
62.43N
61 21N
61 23N
70.41N
69,.24N
68.05N
66,46N
71.56N
70.40N
69 23N
68,02M
66 43N
65.23N
64.02N
62,40N
61.18N
66.46N
65 25N
64 OSN
62 43N
61.21N
68 04N
66.45N
65,24N
70.42N
69.25N
68 06N
70 40N
69 22N
58 03N
66.41IN
65.24N
64.03N
62 42N
€1 19N
bt i/N
65 47N
64 OGN
b7tk
Ll 2N
GY ih
66 AN
65 /3N
L1 0Ly

MW
156, QW
158 ?27W
160 20W
139 32w
141.01W
142 22w
157 35w
159,53wW
161 55W
166 50w
165 10w
139 22w
133 03w
166.41W
168 19W
146 31wW
139.56W
141,57W
143 46W
165.45W
167.46W
169 35W
141 22w
143.24W
146.50W
148 17W
149.37W
142 49w
144.50W
146,3%W
146.22wW
148.10W
149.48W
155.57W
150.37W
152 26W
158.16W
159.28W
137.37W
150.32wW
152 50W
137,59W
139.07W
141.33W
158 29w
160 31W
162 21W
163 58W
157.45W
180.02W
162.05W
140.56W
142 ,33W
144.02W
145.22W
146.36W
147 44w
143.59W
145.27W
146,.47W
148 01W
149 09W
143.49W
145 27W
146 54\W
165.43W
167.44W
169.34W
144.17W
146.18wW
148 07W
149.44W
1512w
152.37wW
153.46W
154 53\
151 13w
152 41W
154 CIW
155 14W
156.21W
140 40w
154 01N
165,370
1":[: ERANY

13=2-]
171
169
167
163
161
139
171
169
167
161
165
165
167
165
163
167
169
167
165
169
167
165
169
167
163
151
159
169
167
165
167
165
163
154
167
165
159
158
156
172
169
158
156
156
170
167
165
163
172
170
167
165
163
161
159
157
156
183
161
159
157
156
165
163
161
170
167
165
170
157
167
163
161
158
157
155
163
161
159
157
155
167
163
ol
159

N SO

Arctic Oceon
Burrows — Meada River
Utul ok River

East of Black River
Chartey River
Eagle

Barcovs

Meuade Rlver
Utukolk River
Teller

Polnt Hope

East of Table Mtn
Herschel Island
Point Hope

Bering Straits
Herschel Island
Arctic Ocean
Demarcation Polnt
Table ML,

hrctic Ocean
Chu*chi Sea
Chukchi bea
Barter Island
Demarcation Point
Fort Yukon
Fairbanks - Livengood
Pairbanks - Healy
Rarter Island

Mt. Michelson
Arctic

Mt. Michelson
Philip Smith Mtns.
Beaver

Hliamna

Umiat

Chandler Lake
Nulato

Tditarod

North of Skagway
Arctic Qcean
Harrison Bay
East of Nabesna
East of McCorthy
McCarthy

Meade River
Utukok River
DeLong Mt.

Cape Espenberg
N. Barrow
Wainwright

Point Lay

Table Mtn,

Black River
Circle

Big Delta
Gulkana
Anchorage ~ Valdez
Fort Yukon

Crrcle

Fairbanks « Delta
Talkeetna Mt.
Anchorage

Table Mt.

Fort Yukon
Fairbanks

Arctic Qcean
Arctic Ocean
Chul.chi Sea
Barter Island

Mt. dMhichelson
Philip Smith Mts
Beaver

Tanana

hantishna Rlver
Talkeetna

Lime Hills
Bottles

Tanana

Rulyy

hMcGrath

I hme Tiils

Braat

Hlugh =

Melositna
hulatoe



1549-2519¢
1949~71191
1e50-21223
1650-21238
1650-21232
15650-21235
1650-2124)
1650-21244
1850-22250
1650-21253
1650-21/55
165121475
1653-2128)
1651-21289
155¥-21290
1653-21283
1661-2129%
1653-21302
1651-21304
1651-2131)
165221345
1662-21351
1652-21352
1652-2136D
165221363
1552-21365
1652-21372
1853-21394
1853-21400
1653-21403
16523-21405
1653-21414
1653-21421
1854 -2145¢
1669-22452
1654-21473
1655-21504

1655-21515
1655-21522
1656-2015)
1656-21574
1661-20425
1667-21180
1657-21200
1569-22202
1659-21310
167021344
1576-21350
167021362
1671-2146D
1671-21405
1571-21420
i672-21454
1672-21461
1672-21463
1672-22479
167221472
1672-21475
1673~21512
1673-21515
1673-21521
1675-20022
1674-21442
167421561
1674-21570
1674-21573
1675-20182
1675-2018¢
1575-2019)
1675-22031
167522034
1676-20253
1676-22030
V657 6-22062
167622095
1876-22101
187622101
1676-221 10
1677-22141
157722148
VB77-2215¢
1677-2215%
167722155

May 3, 1974
Moy 3, 1974
May 4, 1974
Mavd, 107
Moy <, 1974
May 4, 1974
May 4, 1974
May 44, 1574
May 4, 1974
May 4, 1974
May 4, 1974
wMay &, 1974
May 5, 1874
tay &, 1974
May &, 1974
May &, 1974
May 5. 1874
Moy 5. 1974
2ay 5, 1974
May 5, 1874
May 6, 1874
May 6, 1974
May &, 1974
May 5. 1974
Moy 6, 1974
May 6, 1974
May &, 15974
May 7, 1974
May 7, 1974
May 7, 1974
May 7, 2974
May 7, 1974
May 7, 1874
pay &, 1974
May 8, 1874
May 8, 1074
May 8, 1974

Hay
tay

9, 187¢
9, 1974

Hiy 14, 1874

iy
Hay
Ty
ay
{fay
tay
ay
Hay
Hay
tiay
Yay
1y
Hay
tay
fiay
May
tay
{fay
Hay
Hay
Yay
tiay
gy
May
Hay
PSay
flay
fay
flay
May
flay
Hay
Hay
Hay
Hay
Hay
Yay
Hay
tiay
Uay
tay
tlay
tay

19, 1974
15, 1974
21, 1974
21, 1474
23, 1974
23, 1974
24, 1974
24, 1974
24, 1974
25, 1978
25, 1974
25, 1974
26, 1974
26, 1974
26, 1574
26, 1974
76, 1974

27, 1974
27, 18974
27, 1974
26, 1974
25, 1974
2§, 1975
28, 1574
28, 1474
28, 1974
29, 1974
29, 1974
29, 1973
29, 1974
30, 1974
30, 1974
30, 1874
30, 1974
30, 1974
30, 1974
30, 1974
31, 1974
31, 1974
31, 1974
3, e

31, 187
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82,431
61,210
F0EEN
B9, 27
63, 08N
66,490
65,29
64,08N
6,47
61, 25N
50,024
71 SBN
70 A3
69 24N
63,07
65,488
65, 28N
B4, Q6N
B2 15N
6L.23n
68,098
66,501
65 .29N
64 .08N
62.47N
BI.25N
Eg,Q3N
74,450
69,280
58,098
66, 30N
64,00N
6Z,47N
7L.S9W
74,138
E4.87X
72,01

58,104
66 M
65.249N
&8.08N
288, 07H
65,3318
58.420
65 36K
60 O8N
§6 561
82 531
61 324
68 141
65 34l
b1 298
68. 15H
65 554
45,350
B4 168
62 544
61 320
G2 17%
§6.570
b5 38d
€5.34u
73.25i
70,550
68 15}
66,55
72.05H
70.50H
£9.321
&6 530
65 330
4. 145
Gh 534
63 34H
64,130
62.5L1
£1 2o
6 g
68 15H
&6 St
1%
65 35H
& 53

=1

158 gow
159 14w
149, 50wW
152 .GOW
153 48w
185 25w
156, 54w
158, 35w
1559, 49wW
160 37w
161,39W
149, 05w
151 23w
153,35wW
185 14w
L56,51W
158,19
159 29v
160, 53w
162 Dow
LS55 39W
158,10
159 47W
161.07W
162,20
163,27
164,39W
154.,318wW
156 20V
158,108
159 47W
162,37w
163.51wW
353 26W
155,42%W
164.02W
124 .50W

160,57
18235
139.410
162 284
183.470
158,29
161,304
158, 164
153.014
158,134
162 174
163,254
158 O30
161.10¥
164,364
159 294
161.084
162 I
163 574
155234
156. 199
160, 574
158 354
164 O
134 434
153 274
158 £6u
162 204
163.504
T3 .4
139. 051
136 1o
165 234
165 57
143,50
166,551
358 214
169 484
170 594
Y72 GEY
173 0%
166 36
168 150
171 054
169 434
172 20

157
158
b
167
163
16z
151
13g
157
185
154
iFz
178
157
165
163
81
159
157
155
183
163
161
138
157
155
153
170
187
163
163
152
157
Y7z
170
158
172

Iditared
Russian Mission
gecchey Point

Umiat

Kiite} River

Survey

Poss

Fatoel River

Nulato

Holy Cross
Russion Mission

Bathel

Mretic Ocean
Harrison Bay
Lpibouk Rver

Ksklsk faver
Shangnak
Kateel Miver

Norton
Holy €

Bay
ross

Russian Mission
Howard Pass

Shunan
Condle
Worton
Bwragul

ak

Bay

Marshall
Baud Inlgt

Teshehy

Lookou

ouk
t Ridge

Howard Poss
Selawih
Soiomoen

Ywiguk

Arctic Ocean

Barrowy
Solomo

0

Arctie Qoean

155
153
151
165
165,
160
150
160
152
162
156G
154
164
168
154
168
162
50
158
156
154
lg4
152
160
167
175
169
164
152
i72
162
166
16z
159
157
18
159
157
155
153
151
161
162
157
152
155

Misheguk Mountain

fbtzebue - Seiawik

charley River
DeLong ity
Tabie Htn
Helozitna

Hagewmerster Island

Kateed River
Baird Inlet
fabler River
fguk
Harshall
Howard Pass
Candie
Hoapar Bay
Hsheguk Min,
Selawik
Bandeleben
Soloman

Black - triguk
Hooper Bay
Misheguh {itn,

ORIGINAL
OF POOR

PAGE B

QUALITY

Kotzebue - Baldwin Pena.

Rendeleben
Hackenzie Bay
Beaufort Sea
Barres
Delong Mems,
Kotzebue
Beaviort Sez
Beaufort Sea
llackenzie Pay
Shighmwaref
Teller
Delta - Eagle
Shashimaref
Teiler
St Lawignge Is
St. Lawrence Is
Baring Sea
3t Hatthew
foinL Hope
Chwkchy Sea
St Lawronce Is
Gersng Strats

3t Lawonee Is



-2221 June 1, 1974 1] 64 16H 172 31 46 157 Siberia
}g;g-g?g'l; June 1, 1974 5 62.558 173 454 47 }gg gt La.:gence Island
- , 1974 5 61 334 174 534 48 ering Sea
}lg;g-gtz)gﬁg 3:::1; ;. %974 30 61 29 §50.34¥ 48 153 Tyone
1680-20162 June 3, 1974 0 73 23U 136 164 39 175 Beaufort Sea
1680-20465 June 3, 1974 0 72,09 }38 5511 40 }gg $eaufzrt Sea
1680-20501 June 3, 1974 v 61.32H 52 0oy 43 yone
1680-20510 - June 3, 1974 0 58 6N 150 01 50 M5t Katmay gglgﬂ\TAL PAGE .
1680-20512 June 3, 1974 0 57.23H g farlu AT
1686-21224 June 9, 1974 0 66,524 155 204 45 161 Hughes OOR QU iT
1686-21242 June 9, 1974 0 61 34N 160 344 49 152 Russien thssion
1686-21245 June 9, 1974 1] 60 110 161.364 50 150 Bethel
1686-21251 June 9, 1974 0 58.48M 162 354 51 148 Hagemzister Island
1686-21254 Juna 9, 1574 10 57 24l 163 284 52 146 Bristol Bay
1687-21312 June 10, 1974 20 57.231 164 574 52 146 Bristol Bay
T 1687-21315 June 10, 1974 10 55 53H 165.484 53 144 Bering Sea
1687-21321 June 10, 1973 10 54 35H 166.364 54 M Unimak lsland
1688-21361 June 11, 1974 20 60 10H 164 264 50 150 Kuskolynim Bay
1692-20143 June 15, 1974 5 64.18H 140,544 47 156 Eagle o
1692-20150 June 15, 1974 F4 62.56H 142.084 48 154 Nabesna
1692-20152 June 15, 1974 20 61 380 143171 49 152 cCarthy i
1692-22002 June 15, 1974 15 56.02H 172.564 53 143 Bering Sea
1693-22050 June 16, 1974 20 56.01N 174.254 53 143 Bering Sea
1694-22071 June 17, 1974 0 70.53N 161.164 42 168 Barrow
1694-22073 June 17, 1974 0 69 36N 163 201 43 165 Point Lay
1694-22080 June 17, 1974 0 63.170 165 11 44 163 Point Hope
1694-22082 June 17, 1974 0 66.58H 166 504 45 160 Shishmaref
1694-22085 June 17, 1974 0 65.37H 168,204 46 158 Teller
1694-22091 June 17, 1974 0 64.16M4 169 414 47 156 St. Lawrence Island
1694-22694 June 17, 1974 20 62_54N 170.554 48 153 St, Lawrence Island
1694-22103 June 17, 1974 5 60.09H 173,044 50 149 St, Hatthews
1695-22134 June 18, 1975 10 63.1740 166 374 44 163 Point Hope
1697-20421 June 20, 1974 2 66.57H 145 159 45 160 Fort Yukon
1697-20424 June 20, 1974 1 65,368 146 484 a6 158 Circle
1688-20464 June 21, 1974 0 70,540 141 084 42 168 Beaufort Sea
16928-20491 dune 21, 1974 20 62.54H 150 474 48 153 Talkeetna D>~ C
1698-20493 June 21, 1974 2 67.321 151 540 49 151 Tyonek I
1698-22300 June 21, 1974 5 70 524 167 024 42 167 Chukch1 Sea
1698-22302 June 21, 1974 0 69 35 169 064 43 165 Chukchy Sea
1698-22305 June 21, 1974 0 68 174 170,574 44 162 Chukem Sea
1699-20522 June 22, 1974 0 70 544 142.424 42 167 Beaufort Sea
1698-20570 June 22, 1974 10 55 59N 157.104 53 142 Sutwik Island
1693-22360 June 22, 1974 10 69 370 170 374 43 165 Chukchy Sea
1700-20592 June 23, 1974 30 66 55N 149,404 45 160 Beaver
1702-21084 June 25, 1974 0 73.238 141.584 39 173 Beaufort Sea
1702-21090 June 25, 1974 0 7209 144 374 1 170 Beaufort Sea
1702-21093 June 25, 1974 0 70 538 146 58Y 42 167 Bzechey Point ¢ D
1702-21095 Jdune 25, 1974 5 69 36N 149 03W 43 164 Sagavanirktok
1703-21151 June 26, 1974 D 70,548 148 174 42 167 Prudhoe - Beechey Point
1706-19522 June 29, 1974 50 60 09N 138 394 50 148 Yakutat
170621322 June 29, 1974 ; 70.541 152 42 42 167 Harrison Bay
1706-21342 June 29, 1974 0 64 j6H 161.054 47 155 Norton Bay »-C
17056-21345 June 29, 1974 0 62,54} 162,194 48 153 St. Michael
170621351 June 29, 1974 0 61.310 163.27u 48 150 Marshall
1706-21354 June 29, 1974 10 60 084 164 294 50 148 Hunmivak Istand
1707-2139 June 30, 1974 0 66, 59N 159.43W 45 159 Barrd Hts, a,
1707-21400 June 30, 1974 20 64 170 162.344 47 155 Solomon
1707-21403 dJune 30, 1974 15 62.55N 163 47 48 152 St. Michael
1708-20035 July 1, 1974 0 60.10N 141 304 50 148 Icy Bay
1708-20041 July 1, 1974 20 58 48N 142.294 51 146 Guif of Alaska
1709-2009% July 2, 1974 5 61.320 141 574 42 150 MeCarthy & East D ~L
1709-20093 July 2, 1974 30 50 08N 142 591 50 148 Bering Glacier
1709-21504 July 2, 1974 0 67 02 162274 45 159 Batdwin Penn !
1709-21510 Juty 2, 1974 5 &5 41H 16358 46 157 Bendeleben D
1709-21513 Juiy 2, 1974 0 64 201 165 194 a7 155 Home '
1709-21515 July 2, 1974 15 62,581 166 354 48 152 Black
1710-21551 July 3, 1974 5 70.5314 158.284 41 167 Barrow
1710-21553 July 3, 1974 0 69,350 160 31 42 164 Utukok River o
1710-21562 July 3, 1974 2 66.570 163 59y 42 159 Shishmaref
1710-21565 July 3, 1974 o 65.361 165 294 46 157 Teller - Bendeleben DO
1710-21571 July 3, 1974 0 64 15N 166 514 47 154 Nome
1710-21574 July 3, 1974 1] 62.541 168 051 48 152 Tip of St lawrence Is
1710-21580 July 3, 1974 ; 61.328 169 13U 48 150 Bering Sea
1710-21583 July 3, 1974 0 60.09N 170 154 49 148 Bering Sea
1710-21585 July 3, 1974 0 58 45H 171 124 50 146 Bering Sea
1711-22014 July &, 1974 0 68 171 163 504 43 161 Delong Its
1711-22020 July 4, 1974 5 66 58N 165 294 a4 159 Shishmaref
1711-22023 July 4, 1974 0 65.370 166,584 45 157 Teller b
1711-22025 July 4, 1974 1] 64 15N 168 194 46 154 8ering Sea
1711-22032 July 4, 1974 0 62.53K 169.331 47 152 St Lawrence Island
1/13-20281 July 6, 1974 0 73 240 131 53w 39 173 Beaufort Sea
1713-22121 July 6, 1974 5 70 52n 162 414 41 167 Wainwright
1713-22144 July 6, 1974 2 62 531 172 214 47 152 St Lawrence Island
1713-22151 July 6, 1974 5 61 30N 173 294 48 150 Bering Seca
1714-22182 July 7, 1974 5 69 354 166 18! 32 164 Tip of Point Hope
1714-22193 July 7, 1974 15 6h. 361 171,134 45 157 Siberia
1715-22254 Juiy 8, 19/1 20 64 14K 173 57U 46 154 Chukotsk Penn
1717-20562 July 10, 1974 5 55 B5H 157 124 51 142 Sutiil Is
1717-22353 July 10, 1974 10 6% 39N 170 424 42 164 Chubchi Sea
1/19-21025 July 12, 1974 0 72.054 143 204 39 169 Beaulort Sea
1719-21031 July 12, 1974 ] 70 92 145 394 40 166 Flasman [sland
1720-21030 July 13, 19724 30 73.200 142 tOU 3B 172 Beaufort Sea

09
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1720-22512 July 13, 1974 i} 73 211 167.584 38 172 Chutchn Sea
1720-22514 July 13, 1974 1} 72 o7t 170 364 39 169 Chutchi Sea
1721521141 July 14, 1974 hij 72 06N 146 074 39 169 Beaufort Sea
1721-21143 July 14, 1974 i} 70.50M 148.274 2(11 122 geecgey Point
1721-21150 July 14, 1974 0 69 33N 150 30W it 2
1722-21195 July 15, 1974 1 72 04N 147 394 39 169 Beaufort Sea URIGINAT, PAGHE 15
1722-21202 July 15, 1974 0 70 481 149,584 10 166 Beechey Point OF PO ' u
1722-21204 July 15, 1974 0 59,300 152 024 1 163 Umat OR CﬁUAmfy
1722-2121 July 15, 1974 0 68 1IN 153,504 42 161 Chandier Lake
1723-21251 July 16, 1974 0 73 190 146 28W 37 172 Beaufort S5Ea -
1723-21253 July 16, 1974 Q 12 04y 149 06 39 169 Beaufort Sea
1723-21260 Juiy 16, 1974 0 70.48H 151.254 410 166 Harrison Bay
1723-21262 July 16, 1974 1 69 311 153.28¢ 41 163 Tkpikpuk River D ~C
1727-21485 July 20, 1974 30 70 484 157 079 39 166 Pt. Barrow
1728-21540 July 21, 1974 10 72.05M 1556 144 8 169 Barrow
1730-22064 July 23, 1974 15 68.12H8 165 164 40 161 Chukchi Sea
1730-22080 July 23, 1974 5 64.70N 169 46Y 44 154 St. Lawrence Isiand
1730-22082 July 23, 1974 10 62.48H 171 00 45 152 St Lawrence Island
1732-20331 July 25, 1974 15 73 16N 133.31¢ k! 172 Beaufort Sea
1732-20334 July 25, 1974 0 72.01H 136 104 krd 159 Beaufort Sea
1733-20433 July 26, 1974 30 58.371 152.374 47 146 Afognak
1734-20464 July 27, 1974 30 66.491 146 474 LA 159 Fort Yukon . .
1734-20471 July 27, 1974 10 65.28H 148174 42 156 Fairbanks - Livengood PR
1734-20473 July 27, 1974 30 64,07 149,384 43 154 Healy I L
1734-20480 July 27, 1974 30 62 450 150,514 a4 152 Mt. MeKinley IR
1734-20482 July 27, 1974 5 61.230 151.59% 45 150 Tyonek el
1734-20491 July 27, 1974 1] 58 374 153 594 a7 146 Mt Katmai [
1734-20494 July 27, 1974 0 57140 154524 48 145 ¥odiak o
1734-20500 July 27, 1974 10 55.50N 155.434 48 143 Trintty Istand
1737-21064 July 30, 1974 15 57.14N 159 144 47 145 Bristol Bay
1738-19284 July 31, 1974 30 58 38K 133 54y 46 147 Taku River
1738-19291 July 31, 1974 20 57.14K 134 474 a7 145 Sitka
1738-22511 July 31, 1974 0 72.01H 170 384 35 169 Chukcht Sea
1740-21191 August 2, 1974 10 71.591 147 .47 3B 169 Beaufort Sea
1740-21194 August 2, 1974 2 70421 150 04y 36 166 Harrison Bay .
1742-21315 August &, 1974 20 68.07h 156 44% 38 161 Howard Pass C
1742-21331 Rugust 4, 1974 15 64.05H 161.09% 4 155 Norton Bay
1742-21333 Pugust 4, 1974 15 62,534 162 234 42 153 Kwiguk
1743-21374 August 5, 1974 G 68.078 158.10% 37 161 Howard Pass [N
1743-21385 August 5, 1974 5 64,054 162.354 4 155 Solemon
1744-21432 Auqust 6, 1974 1 68.07% 158,324 37 161 Misheguk NEn. 1
1744-21434 fugust 6, 1974 20 66.48N 161.08W 38 159 Selawnk B or
1744-21443 August 6, 1974 20 64.06H 163 584 40 155 Solomon
1745-20052 August 7, 1974 3 . 68.36N 133,244
1733-22485 .. 27, 1974 57 gy 153 p 1 packenzis Rav c
1745-20072 August 7, 1974 40 62 44N 140 524 lf‘l 15 Nabésria and East
1745-21472 August 7, 1974 i0 73.14H 152 204 33 172 Beaufort Sea
1747-22011 August 9, 1974 30 65.250 166 584 38 157 Teller
1749-22115 August 11, 1974 20 68.05N 166,524 36 162 Point Hope
1752-20481 August 14, 1974 15 59 56N 153 07y 41 150 T111amna
1752-20483 August 14, 1974 10 58 32§ 154,084 42 149 Mt. Katmai
1753-20535 August 15, 1974 0 58 57N 154,334 41 151 I111amna ¢
1759-21280 August 21, 1974 30 59.571 163,029 39 157 Kuskokwim Bay
1760-21302 August 22, 1974 0 70 £0N 153,014 30 167 Teshekpuk -
1760-21305 August 22, 1974 5 69 21N 155 03y 31 165 Tkpikpuk River .
1760-21323 August 22, 1974 0 64.03N 161 139 36 157 Morton Sound
1760-21325 August 22, 1974 15 62 41N 162 26W 37 155 Kwiguk
1764~20102 Augsst 26, 1974 1] 69, T9H 134.58% 30 165 Hlackenzie Bay
1768-20342 August 30, 1974 1 65 22 145.354 32 160 Circie
1768-20345 August 30, 1974 2 64 00N 146 544 33 158 Fairbanks - Delta
1768-20351 August 30, 1974 20 62.38H 148. 06K 34 156 Talkeetna Mts [
1769-20403 August 31, 1974 25 63 59N 148 184 33 158 Healy o
1770-20450 September 1, 1974 5 68,000 145.231 29 164 Arctic
1770-20452 September 1, 1974 49 65 41N 147,004 30 162 Fort Yukon
1771-20504 September 2, 1974 40 &8, 00i 146,434 29 164 Arctic
1771-20510 September 2, 1974 25 66,390 148 224 25 162 Beaver
177%-20513 September 2, 1974 0 65 19N 149 484 31 160 Livengood e
1771-20515 Septenber 2, 1974 20 63 588 151 QoW 32 158 ME NeKinley s v RSN
1771-20540 September 2, 1974 30 57 08N 156 20U 37 151 Ugashik .
1772-20571 September 3, 1974 5 65.194 151 16U k]| 160 Tanana
1772-20574 September 3, 1974 0 62 38l 152,354 32 159 Kantishna River - Mt. McKinley oo
1772-20580 September 3, 1974 0 62.36H 153,471 33 157 McBrath o
1772-20583 September 3, 1974 0 61.14H 154 540 34 155 Lake Clark, Lime Hills &
1772-20585 September 3, 1974 2 5%.52i 155 56 35 154 Tianmna o
1772-20592 September 3, 1974 5 58.28H 155 541 36 152 Hahnek c_
1773-21011 September 4, 1974 0 70 37N 145 454 26 168 Flaxman Istand
1773-21014 September 4, 1974 0 63 19N 147 .49 27 166 Mt. Mtichelson
1773-21020 Septewber 4, 1974 0 68 01H 149 364 28 164 Philip Smith Mtn o
1773-21025 Septenber 4, 1974 0 65.22) 152 400 30 160 Tanana
1773-21034 September 4, 1974 0 62 39N 155 124 32 157 McGrath
1773-2104% September 4, 1974 0 61 170 156 164 33 156 Stectmute - Lime Hills
1773-21043 September 4, 1974 0 59 541 157 204 34 154 Dr¥ilingham o
1774-21065 September 5, 1974 10 70 350 147 164 25 169 Becchey Point
1774-21072 Septenther 5, 1974 ¢ 6% 19 119 18U 26 166 Sagavanirh tok
1176-21121 September 6, 1974 20 £1.530 146,274 24 17 Beaufoi bt Sea
1775-21124 September 6, 1974 ) 10, 36H 148 431 25 169 Beechey Point
1775-21130 Septeaber 6, 1974 0 69 1M 150,441 26 166 Sagavanir htok
1775-21133 Septender 6, 1974 0 68 DO 152 311 27 164 Chandler Lake
1776-21200 Seplember 7, 1974 0 65 19y 157 024 29 161 Kateel River
1776-21202 Septenther 7, 1974 0 63 b8l 153 221 30 159 tiulato
1776-2120% September 7, 1974 0 62 363 152 3.4 31 158 Holy Cross
1777-21213 Septenber 8, 1974 0 71 514 149 221 23 171 Beeufort Sea
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1778-21292
1778-21301
1778-21303
1778-21310
1778-21312
1778-21015
1778-2132)
1779-21361
1779-21354
1779-21370
1779-21373
1779-21375
1784-20244
1786-20340
1787-20421
1789-20493
1793-21110
1794-21170
1802-20213
1802-20220
1802-20222
1802-20225
1802-20231
1802-22040
1802-22043
1803-20263
1803-20265
1803-22085
1803-22092
1803-22094
1803-22110
1804-20310
1804-20312
1805-20373
1808-20585
1808-20592
1809-21012
1812-21172
1812-21174
1814-21302
1816-19595
1816~21422
1816-21424
1816-21431
1817-21453
1817-21460

1817-21462
1817-2147
1817-21480
1818-21532
1818-21534
1819-21595
1820-22054
1821-22094
1821-22100
1821-22105
1826-20584
1835-21463
1829-20293
1840-20324
1840-20335
1840-20342
1840-22155
1840-22162
1823-19504
1932-20413
1932-20420
1932-20422
1932-20425
1933-20474
1942-21371

1942-21374
1942-21380
1942-21383
1942-21385
1943-21403
1943-21405
1945-21521

1946-207164
1946-21582
1946-21585
1946-21591

1946-21594

1947-22040
1947-22043
1947-22045
1948-20205
1048-22094

1918-22101

1949-22142

1919-22155

1219-22164

1949-221/70

September
September
Septenber
Septembar
Septerber
September
September
September
September
September
September
September
September
September
September
Septenber
September
September
October 3
October

October

October
October

Qctober 3

3

3
October 3, 1974

3

3

, 1974
, 1Tl

, 1974

, 1974

, 1574

, 1974

9, 1974

10, 1974
10, 1974
10, 1974
10, 1974
10, 1974
15, 1574
17, 1974
18, 1974
20, 1974
24, 1974
25, 1974
, 1974
1974
1574

, 1974
, 1974
, 1974

October 4, 1974

October 4

» 1974

October 4, 1974
October 4, 1974
October 4, 1474
October 4, 1974
October 5, 1974

October

5,
October 6, 1974
3,

October

1974
1974

Cctober 9, 1974

October 1
October 1
October 1
October 1
October 1
October 1
October 1
October 1
October 1
October 1

October 1
October 1
October 1
October 1
QOctober 1

0, 1974
3, 1974
3, 1974
5, 1974
7, 1974
7, 1974
7, 1974
7, 1974
8, 1974
8. 1974

8, 1974
g, 1974
8, 1974
g, 1974
9, 1974

October 20, 1974
October 21, 1974
October 22, 1974
October 22, 1974
October 22, 1974
Octcber 27, 1974

November

November 9

November
Rovember
Hovmeber
November
Hovember
February
February
February
February
February
February
February
February
February
February
February
February
February
February
February
February
February
Febivary
February
February

5, 1974
, 1974
10, 1974
10, 1974
10, 1974
10, 1974
10, 1974
1, 1975
10, 1975
10, 1975
10, 1975
10, 1975
11, 1975
20, 1975
20, 1975
20, 1975
20, 1975
20, 1975
2%, 1975
21, 1975
23, 1975
24, 1975
24, 1975
24, 1975
24, 1975
24, 1975
25, 1975

Fabruary 25, 1975
February 25, 1975
February 26, 19/5
February 26, 1975
February 26, 1975
February 27, 1475
Fehuary A, 1925
February 27, 1975
February 27, 1975
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71.530
69,20
63.01H
66 42H
65 21N
64 014
62 3oi
68 02l
66 45H
65 251
64.041
62.42H
57.11
63.59M
55 45N
69 211
78 07N
71 571
65,291
64 0ER
62.46H
61.24M
60,021
68 11N
65.51N
68.11H
66. 52N
70 46N
69 301
68.110
64 12i
72.01M
70.45N
69.25H
55,550
54 31N
66.541
70. 500
69.321
65.36H
61.28N
64 10K
62 48y
61 2
72.034
70.47H

69 30N
66.52H
64.11H
65,341
64.1zH
62 51
62 SCH
68.130
66.53N
64 12K
55.54N
65 55i1
55.580
64.14H0
60.07H
58 44R
64.13N
62 51
58.374
59 591
58 36N
57,134
55, 50N
58.340
64 178
62,56H
61 34N
60 11N
58 48n
72 04N
70.48R
70 490
64 12N
69 204
68 111
66 52N
65 31N
69 3IH
68 138
65 53K
68,121
69 30H
68 1M
6% 314
68 170
65. 338
61 128
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150 3o
154 56U
156. 444
158 2iY
159 484
161 QW
162 204
158 104
159.474
161 15Y
162 344
163.47H
148,044
146 454
154,154
144,501
143 444
147.374
142.284
143 494
145,024
146,094
147.104
165.100
166 48W
140 384
142.174
162,344
164.374
1566.274
170.56W
135,444
138 044
141 400
158 284
159.164
150 534
149,324
151,364
159,264
140 234
163 454
165 00U
166 094
154.264

156.464

158,504
162,190
165 104
165.244
166 454
169,264
170.51
166,29
168. 084
171.00%
158 284
162,220
151 140
146 324
149,58
150,574
172 21
173,374
141 01W
153 00U
153 574
154 51y
155,41
155,264
163,481
165 024
166 114
167,144
168 13%
134 334
156 524
159454
143 4810
163 14U
165 08y
166 46y
168 164
164 40%
Tob 309
168 100
W2 13
166 09
168 00
167 33
w60 244
172 324
173 514

171
167
165
163
161
160
158
165
163
161
160
168
154
161
163
168
176
173
165
163
162
160
159
168
166
168
166
172
170
168
163
174
172
179
157
156
167
173
171
166
162
185
1563
162
175

173

17
168
185
165
165
164
164
169
168
165
159
168
160
166
162
162
1566
165
154
154
153
152
151

152
156
155
154
153
152
167
165
165
156
162
161

159
158
162

16}

159
161

162
161

162

161

157

156

Beaufort Sea
Teshekpuk
Ltookout Ridge
Selawik

Candie

Horton Bay

St. Michael - Kwiguk
Howard Pass
Selawnk

Candle

Soloman

Kwiguk

Gulf of Alaska
Big Delta

Gulf of Alaska
Mt. Michelson
Beaufort Sea
Beaufort Sea
Charley River
Delta - Eagle
GuTkana

Valdez

Seward - Cordova
Point Hope
Shishmaref
Table iit

Coleen
Wainwright
Paint Lay

Point Hope

5t. Laurence Island
Beaufort Sea
tiacKenzie Bay
Demarcation Point
Stepovak Bay
Sameonof Island
Betties

Beechey Foint
Umeat

Cendle
McCarthy & East
Solomon

Black - Kwguk
Hooper Bay
Beaufort Sea

Barrow

Lockeut Ridge
Kotzebue

Solomon

Teller - Nome

ilome

St. Lawrence Island
St. Lawrence Island
Point Hooe

Chukcht Sea

St. Lawrsace Island
Stepovak Bay
Kotzebue

GulfT of Alaska
Fairbanks - Delta
Kenai - Seward
Gulf of Alaska
Siberia - 5t Lawrence Is.
Bering Sea

Gulf of Alaska
ITTiamna

Afognak

Kariuk

Trimty Islands

Mt Katmai

Selomon

Yuhon River Delta
Hooper Bay

Nunivak Island
Bering Sea

Horth of Barrow
Meade River
Wainuright

Dalta - Eagle

Point Lay

Potint Hope

Bering Stravts
Bering Straits
Point Lay

Point Hope

Chubchy Sea

Table it

Arctic Ocean

Poant Mope & Chukchi Sea
Chukcin Sea

Chulchy Sea

Bering Straits
Chukot<k Pena



-22173 February 27, 1975 0 &7 51 175 084 16 155 Bering Sea
}323-22:75 Februmg: 27, 1975 1] 61,291 176 174 17 154 Bering Sea
19540-20375 February 28, 1975 0 69 30]‘: llgg{l)gg ]l% %g% 2err.grcatfon Point
950-20382 February 78, 1975 la] 68 12} rctic
195150133 Harch 1. 1975 0 69 288 144. 371 12 162 He. Hichelson ORIGINAL I?fI:EI: I
951-20440 March 1, 1975 1 68 10N 146 2 refic
}952-20491 March 2. 1775 0 69.30M 146 044 12 162 Ht. Michelson OF POOR @
1952-20500 March 2, 1975 15 b6 53H 149 394 14 159 Chandalar - Beavar
195421040 Harch 4, 1975 15 58 431 159 424 21 151 Nushagak Bay
1956-21113 March 6, 1975 0 70 554 149 344 12 165 8eechey Point
1956-21120 March 6, 1975 0 69.38N 151 3g 13 163 Untat
1957-211 1" March 7, 1975 10 70 54N 151,064 13 165 Harrison Bay
1957-21174 March 7, 1975 10 69 37M 153 114 14 163 Tkpikpuk River
1968-21230 March 8, 1975 20 70.56N 152 224 13 165 Harrison Bay
1959-21281 March 9, 1975 0 72 140 151.254% 12 167 Beaufort Sea
1958-21284 Harch 9, 1975 0 70 584 153 474 13 165 Teshekpuk
1959-21295 March 9, 1975 0 67 04N 159 25K 17 159 Baird Hountains
195921302 March 9, 1975 20 65.43M 160 564 18 157 Candle
1959-21304 #arch 9, 1975 5 64.22H 162,18\ 19 156 Norton Sound
1960-21335 tarch 10, 1975 0 72 128 152 53 13 167 Beaufort Sea
1960-21342 March 10, 1975 0 70,570 155 154 14 165 Barrow
1965-20200 March 15, 1975 0 69 304 139 ooy 17 163 Herschel Island
1965-20211 March 15, 1975 0 65,314 143,594 20 157 Circie - Charlie River
1965-20214 March 15, 1975 0 64.108 145,21 21 156 Big Delta [
1965-20220 Harch 15, 1975 5 62,481 146,351 22 154 Mt Hayes
196620242 liarch 16, 1975 0 73 21K 133.224 14 170 Beaufort Sea
1966-20245 tlarch 16, 1975 0 72 o7l 136 O 15 167 Beaufort Sea
1966-20251 Harch 16, 1975 0 70 51H 138 214 16 165 Beaufort Sea
196620254 March 16, 1975 4 69.34N 140.254 17 163 Herschel Fsland
1966-20274 HMarch 16, 1975 1} 62.534 148,000 23 154 Healy - Talkeatna Mts.
1968-20355 March 18, 1975 0 73,194 136 104 15 170 Beaufort SEa
1968-20361 HMarch 18, 1975 0 72.054 138 494 16 167 Beaufort SEa
1988-20370 March 18, 1975 1 69 32K 143 124 18 163 Demarcation Point
1968-20373 March 18, 1975 o} 868,130 145,034 19 1861 Arctic
1968-20375 tarch 16, 1975 10 66.53N 146 424 20 158 Christian
1968-22202 larch 18, 1975 10 69.31N 169 041 18 163 Chukchn Sea
1969-20413 Harch 19, 1975 i} 73.21N 137.330 15 170 Beaufort Sea
1969-20442 Harch 19, 1975 10 64 T4 150 599 23 156 Kantishna Ryver - Fairbanks
1974-21111 March 24, 1975 05 69. 34N 151.54% 21 163 Umat
1975-21163 March 25, 1975 5 70.52H 151.174 20 165 N.of Harrison Bay
1976-21212 flarch 26, 1975 0 T3.24H 147,301 18 170 Beaufort Sea
1976-21221 March 26, 1975 0 70,530 152 34 20 165 Harrison Bay
1977-21272 tlarch 27, 1975 20 72000 151.44Y4 20 168 Beaufort Sea

- 1979-21382 March 23, 1975 0 73.21N 151.570 19 170 Beaufort Sea
1979-21385 March 29, 1975 0 72 0sH 154,340 20 168 Beaufort Sea
1980-21443 #arch 30, 1975 5 72 078 156, 09¥ 21 168 N. of Barrow
1982-21564 Aprl 1, 1975 5 69, 30N 163,274 24 163 Point Lay
1882-2151 April 1, 1975 5 68.120 165,101 25 161 Point Hope
1983-22011 April 2, 1975 a 73.188 157.53U 21 171 Chukcht Sea
1983-22013 April 2, 1975 0 72 04N 160 310 22 168 Floeberg
1983-22022 April 2, 1975 0 69,301 164,524 24 163 Point Lay - Chukchi Sea
1983-22025 Aprmil 2, 1975 0 68. 11N 166 424 25 161 Point Hope
1583-22031 April 2, 1975 5 66 521 168.21% 26 159 Bering Straits
1984-~20242 April 3, 1975 0 70 44N 138 33y 24 165 Beaufort Sea
1984-20245 Apr1l 3, 1975 20 59.27N 140,35y 25 163 Herschel Isjand
1984-2025] Aprai 3, 1975 0 68.08N 142 244 26 161 Table Mis
1984-20254 April 3, 1975 0 66 484 144,024 27 159 Fart Yukon
1984-20260 April 3, 1975 o 65.271 145,294 28 157 Circle
1984-20263 April 3, 1975 0 64 0sH 146_49Y 29 155 Fairbanks - Delta
1984-20265 Aoril 3, 1975 o] 62.44N 148 03y 30 154 Tatheetna Ifts.
1984-22065 Apr1l 3, 1975 1} 73174 159 224 21 7 Chukchy Sea
1984-22080 April 3, 1975 20 69.29i 166._224 25 163 Chukeh: Sea
1585-20291 April 4, 1975 0 7317 134 574 22 171 Beaufort Sea
1985-20303 April 4, 1975 0 62 308 141 564 25 163 Demarcation Poant
1985-20305 Apriil 4, 1975 0 58 11N 143.451 26 161 Table Mts.
1985-20312 April 4, 1975 o 66.51N 145,284 27 159 Fort Yukon
1986-20354 April &, 1975 5 70 484 147,794 24 165 Beaufort Sea
1886-20361 April 5, 1975 5 69 394 143 141 25 163 Demarcation Point
1986-20363 Aprl 5, 1975 a 68. 11N 145114 26 161 Arctic
5000-20141 Aprit 19, 1975 25 64,060 144 00w 35 155 Delta - Eagle
5003-20291 Apral 22, 1975 0 70 43N 140 024 31 166 Beaufort Sea
5003-20293 Apri1 22, 1975 2 69 360 142,054 32 163 Demarcation Pt
5003-20300 Apm1 22, 1975 0 68.071 143,544 33 161 Table Mt
5003-20302 April 22, 1975 0 66 47N 145 324 34 159 fort Yuhlon
5003-20305 Aol 22, 1975 0 65.27H 147 01y 35 157 Livengeod
5003-20311 April 22, 1975 0 64 05N 148 21 36 155 Faarbanks
5003-20314 April 22, 1975 0 62.44N 149,331 37 153 Talkeetna Mts.
5004-20351 Apr1l 23, 1975 10 69 26N 143 32 32 163 Demarcation Point
5004-20354 April 23, 1975 [i] 68.071 145,210 33 161 Arctic
5004-20360 Apral 23, 1975 0 66 47N 147 00\ 34 159 Fort Yuhon
5020-20230 Hay 8, 1975 15 69.231 140 464 3 163 Herschel Island
2072-21280 April 4, 1975 ¥ 72 04N 149 44y 23 170 Beaufort Sea
2075-21452 Aprmil 7, 1475 o] 72_03# 154 134 24 170 Beaufort Sea
2075-21484 Apral 7, 1975 0 61 251 167 254 33 155 Hooper Bay
2075-21290 Apral 7, 1975 10 60 d28 168. 291 34 153 8ering Sea
207621540 fpril 8, 1976 5 62 a9 167 4511 32 156 Blach
2076-21342 Apml 8, 1975 1] 81 271 168 593 33 155 Hooper Bay
2076-21510 Apral 8, 1975 0 72 ol 155 44y 25 170 Beaufort Sea
2076-21513 Apmil 8, 1975 10 7D 484 158 oW 26 168 Meade River
2076-71315 April 8, 1975 10 69 31N 160 09 27 166 Ututod River
2076-21522 fpril 8, 1975 .

p 8, 1975 i0 68 121 162 0oy 28 163 Delong Mt
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2076-21524
2076-21532
2076-21545
2077-21580
2077-21583
2077-21585
2077-21592
2078-22030
2078-22032
2078-22035
2078-22041
2078-22044
2078-22050
2078~22053
2079-22084
2079-22091
2079-22093
2079-22100
2080-~20343
2080-~20352
2080-20354
2080-22145
2080-22151)
2080-22160
2081-20372
2082-22262
2083-20473
2083~-22320
2085-20595
2085-22421
2087-21105
2087-21112
2087-21114
2088-21161
2088-21163
2088-21170
2088-2-172
2001-19544
2092-20000
2092-20002
2092-20011
2092-20014
2092-21393
2092-21402
2092-2141

2092-21414
2093-21451
2094-21542
2094-21544
2095-21564
2095-21571
2095-21573
2095-21585
2095-21591
2095-21594
209522000
2096-22025
2096-22032
2096-22034
2096-22041
2096-22050
209622052
2096-22055
2096-22061
2097-22075
2096-22081
2097-22084
2097-22090
2097-22093
2097-22102
2097-22104
2097-22113
2098-20310
2098-20313
2098-22142
2098-22144
2098-22153
2099-20360
2099-20371

2099-20383
2099-20385
2099-22200
2099-22214
2099-22221

2099-22223
209522230
2089-22232
2100-20444
2100-20150
2100-20455
2100-22250
2100-22252

8, 1975
8, 1075

8, 1975

9, 1975

3, 1975

9, 1975

8, 1975

10, 1975
10, 1975
10, 1975
10, 1975
10, 1975
10, 1875
10, 1975
11, 1975
1, 1975
11, 1975
11, 1975
12, 1975
12, 1975
12, 1975
2, 1675
12, 1875
12, 1975
13, 1975
14, 1975
15, 1975
15, 1975
17, 1975
17, 1875
19, 1675
19, 1675
19, 1975
20, 1975
20, 1975
20, 1675
20, 1975
23, 1975
24, 1975
74, 1975
24, 1975
24, 1875
24, 1975
24, 1975
24, 1975

24, 1975
25, 1975
26, 1975
26, 1975
27, 1975
27, 1975
27, 1975
27, 1975
27, 1975
27, 1975
27, 1575
28, 1975
28, 1975
28, 1975
28, 1975
28, 1975
28, 1975
28, 1975
28, 1975
29, 1975
29, 1975
2%, 1975
29, 1975
29, 1975
29, 1975
29, 1975
29, 1975
30, 1975
30, 1975
30, 1975
20, 1975
, 1975
1675
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
1975
197%
1975
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66.521
64.11n
60 04N
68,108
66,50R
65 30N
64 09N
70 &1t
69 24N
68,050
66 45N
65.250
64,041
62.421
70 400
69.220
68 04N
66,441
59.56N
57 03K
55 450
69.22N
68.04H
65.230
69,20H
69 16N
73.05H
69.16H
70 44N
73,141
72.000
70 43N
69 26l
73.14H
71,590
70 430
59 26N
58 35N
59.56H
58 33N
55.450
54,221
71560
69.22H

66.44N

65.23N
71.548
651.170
59 54N
71,520
70.36H
69.18N
65.194
63.58N
62,378
61 154
70.318
69,138
67.54H
66,34
63.53H
62 31
61.090
59,471
73 00K
71 43K
70.2914
69.11H
67 53N
65.13H
63.530
61 08
70.341
65,161
70 34N
69 16N
66 38N
73 03N
69 15N
65 11
63 558
70.32H0
65 151
63 541
&2 130
61 108
59.4848
63 531
62 3N
57 A6H
/3 Q1IN
71 464

163 404
166 31w
162 57
163 284
165 D&Y
166 354
167.564
161 004
163,034
164 544
166.334
168.024
169.234
170 374
162 354
164.384
166 294
168 084
149.584
151,508
152.424
165.034
167 524
171 004
141.484
169. 044
137.454
170,354
145 T
166 074
145 544
148 13U
150 154
144 424
147 204
149 39
151 424
140 524
141.204
142 184
144 024
144,500
153 024
157,240

160. 524

162 219
154 304
168.524
169. 594
157.31!
159 484
161 504
166,444
168. 044
169 18!
170 254
161.244
163,254
165.134
166 494
169,344
170 474
i71 54
172,57
158.004
160 36\
162 524
164 52U
166.394
169 44!
171 03U
173 234
138.224
140.234
164 074
166 09
169 364
134 554
141 474
146 41¥
148 024
165, 394
172,344
173 531
175 064
176 14U
177 164
149 334
150 464
157 "y
162191
164 534

161
158
153
163
161
160
158
168
165
163
161
160
158
156
168
165
163
161
153
150
143
165
163
159
165
165
173
165
168
174
171
168
166
174
171
168
166
151
152
151
148
146
171
166

162
160

166
158

157
168
159
157
155
154
152
157
155
152
174
171

Fotzebue

Home

Bering Sea
Delong Mts
Shishmaref
Teller

Home
Hainwright
Point Lay
Point Hope
Shishmaref
Teller

St Laurence Island
St. Lawrence [sland
Hainwright
Point Lay
Point Hope
Chukch1 Sea
Blying Sound
Gulf of Alaska
Gutf of Alaska
Point Hope
Poiat Hope
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Currentlv the Alaskan regional Native corporations and viliage councils
are engaged 1n selection of lands authortzed by the Alasko Native Land Clamms
Settlement Act., The work reperted here was performed as a result of a request
by Doyon, Ltd., a regional corporation of interior Alaskan Natives, for assis-—
tance 1n obtaining resource information and in training their personnel for the
process of land selection and the management of lands selected,

The Geophysical Institute proposed to the Bureau of Indian Affairs to
produce data products to aid Doyon, Ltd. 1n their selection process. This

project was to be locked upon as a pilot program of resource surveys designed

tion and management after selection, This project proved to be of longer dura-
tion and cost than initialiy anticipated. Additionat funds have been used from

other related projects, particularly NASA grant NGL-02-001-092, in order that
the work be completed 1n a form rthat meets the scieniific standards of the Geo-
physical Institufe,

Because of the general lack of resource data - parFLcularIy vegetation and
land use maps ~ throughout Alaska, the Geophysical Institute proposed to utilize
Earth Resources Technology Satel.ate (ERTSY data supplemented by acrial pl;oto—
graphs and the limited available field data for land use analyses of the regional
deficiency areas wdentified as being of greatest interest by Dovon, Lid., The

University of Awasha has been o mojor participant in the Notional Acronautics

and Space Administraticn's ERTS program, and as a result of this activity, has



1brought scientists together from the disciplines of geology, ecology, forestry,
mineial engineering, wildhife management, hydrology, meteorology, agriculture,
and the marine sciences to develop methods for applying remotely sensed data
to regional land usec surveys in Alaska.

It 1s believed that many of the techniques and approaches which have
been developed by the ERTS program can be utilized directly by regional and
village corporations in the process of making land use decisions. This report
iliustrates the use of these techmques with the hope that the results of this
pilot study will provide guidelines which can be applied to other regional cor-
porations, village corpdrations, and state and regional governmental agencies

facing similar land use decisions.

II. APPROACH -~ PRODUCT PREPARATION

311 existing Alaskan rescurce data, including the recently acquired ERTS
data, was used to provide a resource base for land use maps and/or prospect-
ing area maps of 250 townships considered to be of high priority for selection
decision by Doyon, Ltd. In addition, township and range data were projected
onto 1:250,000 scale ERTS 1mages to aid visual examination of the imagery for
land use decisions.

In the following paragraphs, & general description of the processes used
to produce the prospecting area and land use maps and their utility will be dis-
cussed. Tollowing this general description the individual reports forheazzh se-

lection area will be presented.

A. Prospecting Area Maps

The objective of the mincralization analysis was to delinecate arcas for

which nterpretation of ERTS images, combined with existing ground and acnal

[
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data  indicated a frvorobte probobility of metaliic or non-metaliic mineral prod -
ucts, It snould be emphasized thot ERTS data alone will not permit mineral de-
posits to be wentfied and located, Hovever, interpretotion of ERTS data in con-
junction with other aveilable geophysical data, including the disinbution and
characteristics of known ore deposits, may be adeguate to define areas where

further prospecting 1s warranted.

The importance of this type of information must be clearly recognized.

The size of the areas held for selection is so great that the cost of doing a

rapid geolog:ic reconnaissance for identification of favorable prospecting areas

by any other means would have been prohibitive. This.s particularly true in
view of the time frame within which the land selections must be completed.
The basic sieps mn a prospecting area analysis are:

\1) Assemble and organize all geophysical datz relating to the likeli-
hood of ore deposits in the area under study. These data are or-
ganized to indicate the distribution of potential mineralization re—-
gions of similar types and the nature of the geological conirol
prevailing in each region. -

(2) Prepare maps of mimng districts, known mining claims and
other relevant data and locate these on the ERTS images.

(3} Interpret the ERTS data to 1dentify distinctive features of the geo-
Jogrc envuonment, land forms, vegetlation, and tectonic faults
which can be associated with each potential mineralized province,
and dotoermine which combination of these features might justify
evtoviing the boundanes of known mintng chistricts or projecting

the trends of known deposits into new areas.



(4) Preparc maops of the study areca indicating locations of favorable
prospoecting areas.

This process does not immediately pinpoint ore depasits. However, it
18 believed to have served the land selection requirements of the regional cor-
poration effectively because those requirements call for a selection by Doyon
of approximately 1/3 of the lands held available for land claims settlement
purposes., Hence, even if the corporation did not have sufficient time or funds
for detailed prospecting in these areas, the areas considered suitable for further
prospecting could be selected for ownership by the regional corporation, based
in part on the results of this proj;ct.

B. Land-Use Maps

Land-use maps of Alaskan areas are of increasing importance with the
current widespread rush 1nto land disposition and resource exploitation. Such
maps provide a spatial inventory of selected resources, and they may serve as
a guide for land selection and sensible management planning. iand-—use maps
may help in organizing activities compatible with the integrity of the natural
environmental and the rational and long-range economic needs of the owner.

The land-use maps prepared as part of this project are essent_lally vege-
tation maps depicting breoadly-defined vegetation types at the scale, on the
originals, of 1:250,000, Although botanically coarse and of small scale, these
maps provide more nformation, especially spatial, than any previous vegetation
maps of the arcas and arc a step toward the production of more accurate land-
use maps inh Alaska.

The land-use maps were based principally on visual photointerpretation of

Earth Resources Technology Satellite (LRTS) ymages. The reasons for this were

<
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(1) ERLS tmioce avarlabilits, (2) the uscfulness of ERTS imagery for mapping
broadly-delined vegetation Lypes over large arcas 1n a relatively short time
and, (3) lack of complete aerial phetographic coverage. ERTS unages used for
mapping were 16"x20" photographically enlarged prints produced at a scale
of 1:250,000. The land usc classification adopted for this map series 1s a
system developed by the U, S. Geological Survey under the direction of James
R. Anderson,

Some of the scenes, printed 1n black and white , were acquired by the
satellite in the late winter, when the landscape was generally snow~covered,
but when plants taller than the snow pack were free of snow, In the forest
zone of interior Alaska snow accumulation by late winter usually 1s about
one meter. Actual snowfall 1n late winter is normally infreguent and light,

The late winter 1mages permitted estimations of vegetation structure based
on a gray scale continuum related to plant height and cover,

QOther ERTS scenes, acguired duning the summer seasons, were recon-
stituted and printed in simulated color infrared which permitted several
coarse floristic distinctions based on knowledge of the infrared reflectance
of high~cover species or species groups.

Information from the winter and summer images together was used in
.making vegetation distinchions to the extent that the latter may be expressed
by the adopted classification system. Interpretations were also based on
phystographic infoermation ecbtained from topographic maps, as there arc gen-
eral relatwrshics between vegetation and phvsiography.

Avatilable ocriai photogiapns ol part of the regions under study were
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also used as trowning sets for the visuol photowinterpretation of the satellite
Lnages,

Finoliy tow-level acrial reconnaissance was utilized to spot check and
vertfy the accuracy of the land-use maps produced in this project.

The identification of vegetation containing trees of possible commercial
timber grade required first the 1dentification of forest vegetation, then an est-
imation of composition and stature using the kinds of spectral and physiographic
information described above. A guantitative definition of commercial timber
was not intended. The commercial stands depicted on the maps are those in
which the occurrence of a number of larger trees suitable for lumber production
appears likely. This extension of vegetation-type classification to include
possible commercial timber was performed because other than mineralization,
timber resources represent a major possible consideration for 1and selection
decisions.

C. Combination Maps of Prospecting Areas and Possible Commercial Timber

Generally, the various selection areas either contained chiefly mineral po-
tential or timber potential but not both. Therefore, on the basis of a preliminary
evaluation, most areas were analysed only on the basis of only one resource
type. However, two areas, the Kaltag area and the Purcell Mountain area were
mapped in terms of both resources. In these two cases a thurd map'was produced
showing both prospecting areas and areas which appeared to contain potential
commercial timber, In that way the amount and location of land to be considered
for selection 1n terms of these two resource categories can be scen together,

thercbhy auwding the sclection process.



I RISOURCE RIPCRLS TOR INDIVIDUAT, SLLLCTION ARLAS

In this section the resource reports for the individual selection arcas
are presaented., Because of the specific locations of the selection arcas, some
were considered to have both vegetation and minerel resource p(?SSLbilltleS while
others ware considered to chiefly contain only one of these resources, The
arcas analvsed 1n terms of both vegetation and mineralization potential were
the "Kaltag" and "Purcell Mountain" areas while the "Alatna™, "Wiseman",
and "Allakaket" areas were analysed in terms of mineralization potential alone
and the "Tanana" and "North” and "South Fork Kuskokwim" areas were analysed
1n terms of only vegetation.

The maps referenced in this section of the report were prepared at a scale
of 1:250,000 and sre rather large 1n some cases. Therefore they were presented
to Doyon, Lid, ina large-scale and mounted on poster board, They appear in

this report photographically reduced to eiwght to ten inch format.
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A. THE KALTAG SCLECTICN AREA

This withdrawal area, located south of Kaltag (sce map) along the
Yukon Rwver is relatllvely remote, There are no scttlements along the
Yukon for nearly 100 miles south of Kaltag., There are no roads to or
within the area nor are there any airfields within it, During summer
there 1s barge transportation available to eirther Nenana, on the Alaska
Ratlroad, or to ocean-—goi;lg shipping at the mouth of the Yukon. The
closest airport 1s located at Kaliag,

The only known mineral extraction within the area consists of two
coal mines which were operated early in the century, ILogging, if any,
was mostly likely limited to production of cord wood for steamboats.
Today it appears that the mineral potential is still largely unexplored

and many fine stands of commercial-si1ze spruce and hardwoods are found

within the area.
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A poruon of this scene, 1002-21321, obtained July 25, 1972, was
color reconstituted using spectral bands 4, 5, and 7, and enlarged
to a scale of 1:250,000. This was then used as an aud in vegetation

and mineral mapping for the designated area,
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1. summary Recommendations

These pages constitute a summary of the results of analysis of the
Kaltag selection area and recommendations based on thase results., The
map drawn for this section merely shown which townships might be con-
sidered for mineral prospecting and for possible commercial timber devel-

opment. Detailed reports and maps are in succeeding sections.
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a, Summary of Minaeral Recommendations

Information presently available is not adequate for a preliminary eval-
uation of the mineral potential of the Kaltag-Grayling withdrawal area. Thus
it is recommended that a program of field investigations be conducted during
the next field season. This should consist of collection and analysis of
about 500 stream sediment, soil and rock samples from the following local-
itiesy

1. Approximately 200 stream sediment, soil, and rock samples from

the southern half of T. 26 8., R. 3 W., Kateel River Meridian, and

adjacent areas, to determine the extent of the molybdenum mineral-

ization discovered at the MclLeod Prospect. .
2. Approximagely 150-200 stream sediment samples from the Black-
burn Hilis to evaluate the mineral potencial of the granitic rocks
which underlie the area and their associated contact zones, The
area of interest includes T. 24 S., R. 6 W,; T. 25 S8,, R. 7W.;
about 1/2 of T, 25 §., R. 6 W., Kateel River Meridian, and smaller
parts of adjacent townships.
3. A reconnaissance stream sediment sampling program is recom-
mended for the 1gheous and metamorphic terraine of T. 26 and 27 8.,
R,3W,;T.255,,R.2W.;T.208.,R. 1 W,;T.218.,R.2W.;
Kateel River Meridian, and adjacent areas. A total of about 100
samples from these areas should be adequate.

11 of the remaining area of this withdrawal should be eliminated from

further consideration for sclection as potential mineral lands.
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b. Torest Product Recommendation

In this analysis we have mapped arcas of hardwood and softwood trees
that appear sufficiently large to be generally considered commercial types
when located near @ market. This is not to say that these ars commercial
forests because that designation invo)lves many economic factors not con-
sidered here. The areas designated here as commercial forest should be
regarded as those stands of timber that have the greatest likelihood of being
commercial forests.

No analysis has been made to determine timber volume charts for frees
in this area. The nearest location of a study of that nature is along the
Kuskokwim near Aniak, |

As part of the Alaska Forest Inventory, aerial photographs were ob-
tained along flight lines 30 miles apéart over-wide zreas of Alaska including
the Kaltag selection area. A small area on gach photograph was analyzed by
stereoscopic viewing. Occasionally, one of these samples was field-checked.
These data, archived in Juneau, very likely represent the only ground-based ‘
investigation of the quality of trees in this aréa.

Before any selections are made on the basis of possible timber-
related income, timber volumes should be estaklished and an economic

forester should be consulted to determine the economic feasibility of such

a venture,
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2. Pravisionid Land Use Map of the kaltag-Grayling Area, Alaska

a. Introduction

Land usc maps of Alaskan areas are of increasing importance with
the current widespread rush into land disposition and rescurce exploit-
ation. Such maps provide a spatial and quantitative inventory of selected
resources-and some basis for sensible planning. Land use maps may help
in organizing activities which would be compatible with (1) a natural en-
vironmental integrity and hence with regeneration potentials and esthetic
qualities and {2) with the rational and long-range needs of the exploit-
ing agency. -

Larid use maps where little land use,as s'uch, has begun are particularly
important. These tend to emphasize vegetatiqn, the most visible and
functionally important component of most ecosystems. The importance
of vegetation includes its immediate resource values, such as timber
and wildlife habitat, and its indicator values. Vegetation 15‘31 inte-
grated expression of the history of the site and the nature of soils,
drainage, permafrost, topography and small and large-scale climates.

The land use map of the Kaltag-Grayling area is the first of a
series of maps of Alaskan areas of particular interest to the Bureau of
Indian Affairs, the agency funding the mapping, and the Doyon Native
Regional Corporation, within whose jurisdiction the map-area lies. It

is essentially a vegetation map depicting broadly defined vegetation

types -at the relatively small scale, on the original, of 1:250,000.
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Although lLimited in vegetation detail and scale, this map provides
more information than any previous map and is a step toward the produc-

tion of more meaningful land use maps of Alaska.

b, Approach

The map was drawn from Earth Resources Technology Satellite (ERTS)
images. The reasons were (1) ERTS image availability, (2) the useful-
ness of ERTS imagery for mapping broadly defined vegetation types over
large areas in a relatively short time and (3) lack of complete aerial
photograph coverage.

The scenes used were numbers 1002-21321, 1038-21301, 1273-21370
and 1273-21373. Images for mapping were made as photographic prints
enlarged to a scale of 1:250, 000.

Two of the scenes, printed in black and white, were obtained in
late winter, when the landscape was generally snow-covered, but when
plants taller than the snow pac}; were free of snow. Images made from
these scenes permitted determinations of vegetation structure, based
on a gray scale continuum related to plant cover, Areas of no plant
cover or of vegetation too low to show above the snow appeared nearly
white., Areas of some plant cover appeared somewhat gray. Areas of
intermediate plant cover appeared grayer, and areas of closed vegetation,
where no snow showed, were dark gray. Briefly, nearly white was 1n-
terpreted as tundra, intermediate gray as scrub or open forest, and

dark gray as closed forest,
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Two other scenes, obtained in the summer, were printed in color-
infrared. These pemitted gross floristic distinctions, based on some
knowledge of the infrared reflectance of mojor sp‘ecios Or Species groups.,
Broad-leaved trees and shrubs reflect highly in the near infrared and there-
fore appear bright red on the imagery. Most needle-leaved species have
low near infrared reflectance and thercfore appear dark gray. Intermediate
gray colors scem to indicate ericacecus shrubs.

The winter and summer images were used together in making the
vegetation and other land use distinctions expressed in the classifica-
tion system. Interpretations were further facilitated by physiographic
information obtained from topographic maps, as there are some relation-
ships between vegetation and physiography. For example, wetlands
occur in low-lying flat areas; broad-leaved forests and forests dominated
by white spruce are the main forest types on east, sourh an.d west slopes;
and upland bogs and black spruce bog woodlands occur more frequently
than the former on north slopes. Flood plains in the vicinity of streams
commonly are occupied by white spruce and balsam poplar vegetation
types containing trees of commercial grade.

Initially, most of the interpretations of the spectral units on the
imagery were made through comparisons with aerial photographs cover—
ing parts of the map-area. Alaska Forest Inventory photographs in black
and white modified infrared were obtained from the U.S. Forest Service,
and some small-scale color-infrared photography was obtained from the

National Aeronautics and Space Administration and its summer 1974 U-2
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acrial photography mission. In general, more information 1s available
on acriol photogrophs thon is necessary for establishing or validating
the broad land use classes recognizable on ERTS tmagery.

The identification of vegetation contaimng trees of possible com—
mercial timber grade involved the recognition of forest, then an esti-
mation of forest composition and stature from the spectral and physio-
graphic information described above, A quanihitative definition of com-
mercial timber i1s not intended. The commercial stands depicted on the
map are those in which the occurrence of a number of larger trees suit-
able for lumber production is likely. White spruce, balsam poplar and
paper birch are the potentially commercial grade species.

"l;he mechanics of mapping included (1) tracing streams, lakes and
other prominent landmaljks onto a transparent plastic overlay of the base
map, a U. 8. Geological Survey topographic map, (2) positioning the
overlay on the ERTS image accordl ng to these landmarks, (3) tracing
identified spectral units onto the overlay, (4) positioning‘the base
map over the overlay on a light table and (5) tracing the vegetstion
and cother land use boundaries on the overlay onto the base map and
labeling them,

A preliminary map was made 1n the laboratory by these methods,
using all available control 1n the form of aerial photographs and
written and oral information. This map was used as a guide to a
route of travel by light aircraft for field checking. Comparing the

preliminary map with certain parts of the map-area confirmed earhier
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imterpretations of the ERTS mmagery in many cases, but showed also
some faully interpretations. This field work led to the revised and

more nearly accurate map presented here.

c, The Map

The map depicts 11 land use classes which, in this case, are all

vegetation types of rather broad definition, The c¢lassification system

and symbolism is from the latest revision of A Land Use Classification

System for use with Remote Sensor Data by James R. Anderson et al,

U.S. Geological Survey, 1972-74. The distribution of units depicting
vegetation containing trees of possible commercial grade is emphasized
by crosshatching, The general composition of the vegeetation types is
as follows: .
3 2. Scrub. Scrub is @ major physioghomic vegetation type,
equivalent in rank to forest, bog, etc., dominated by shrubs or young,
shrub-sized individuals of tree species. Much of thé scrub in the map-
area, particularly in the southeast, is believed to be the latter, chiefly
post—-fire stands of young aspen and birch, Closer to the Yukon River,
however, scrub stands contain willows (Salix spp.} and alders (Alnus spp.)
usually as dominants in flood plain and point bar early successional vege—
tation. Shrub dominated areas 1n bogs are not included, but fall within
class 6 2, and high elevation shrub tundra is covered by class 8, Scrub
is an important vegetation type for wildlife, especcially large game animals,

because of the high proportion in 1t of browse food material.
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3 2 B, Recent burn. This designates an area recently burned by
wildfire. Charred vegetation and downed trees occur in the area, and
new herbaceous and shrub growth 15 widespread. The area will be
increasingly valuable as wildlife habitat 1n the next few years.

4 1. Porest, broad-leaved., Forested areas are identified by a 4,
and broad-leaved, usually deciduous forest by 4 1, Here the major

species are paper birch {Betula papyrifera), aspen (Populus tremuloides)

and balsam poplar (Populus balsamifera). Paper birch is the most wide~

spread, occurring throughout the range of %he broad-leaved forest type.
Aspen is also widespread, but occurs mostly on more or less south

facing slopes of moderate steepness, Balsam poplar is relatively limited,
large tree::: occurring as stand dominants only on old flood plains in the
vicinity of major streams. In the map-area, most broad-leaved forest is
characterized by trees of small to intermediate size. Some of these may
be important as pulp timber.

4 1 C. Broad-leaved forest, commercial. Broad-leaved forest be-
lieved to contain large trees of timber grade e;re designated by a C (com-
mercial) and by crosshatching. These forests are mostly on the old
flood plains in the vicinity of the Yukon River, and the principal species
is balsam poplar. Some commercial broad-leaved forest stands on upland
sites farther from the river are characterized by paper birch and some aspen.

4 2. Torest, needle-leaved. Needle-leaved, mostly evergreen for-

est, dominated by white spruce (Piceca glauca) and/or black spruce (Picea

mariana) 1s widely distributed in the map-area, but is considerably less



important areally thon broad-leaved forest. White spruce is the deominant
species on upland sites on most slopes. North slope needle-lcaved for-
ests are morc often charackerized by black spruce 1n closed and open stands.,
Needle-leaved forests on low-lying flat areas also are dominated more

often by black spruce than white spruce,

4 2 C, Needle-leaved forest, commercial. White spruce is almost
exclusive as the commerclal grade dominant 1n commercial needle-leaved
forests. Such forests are limited to the older flood plains, where white
spruce forest usually follows broad~leaved forest as a late stage in
vegetation succession,

4 3. FPorest, mixed broad-‘leaved and needle-leaved. Most forest
vegetation in the map-area is characterized by mixtures of broad-leaved
and needle-leaved trees, This ]'..S a reflection of widespread heterogeneity
in a8 number of enviromﬁental and historical factors. Mixed forest is by
far the most important areally, but most of this is dominated by trees of
intermediate size or, at higher elevations, by small trees. Some c¢f this
forest is open in nature, with low tree density and a correspondingly
abundant shrub component., In general, therefore, mixed forest in the
map-area may be of pulp value in some places and of value as habitat
for large game animals 1n others,

4 3 C. Mixed forest, commercial, As mixXed forest 1s the most
importent non-commercial forest type in the map-area, it is also the
areally most important commercial type., Like the other two commercial

types, it also 1s limited to lower elevation areas near the Yukon River.
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Here the most important broad-lcaved species is balsam poplar, but paper
birch 15 widespread. Aspen is of some importance on sites somewhat re-
moved from the river. White spruce is the only important ncedle-leaved
component.

6 1. Wetland, forested. A 6 designates wetland, a broad class of
vegetation and land use types generally characterized by a soil water
table at or near the surface most of the year. A 6 1 designates wetland
areas where the water table is just low enough to allow some tree growth.
In the map-area, this growth is char‘acterized by black spruce and some
paper birch. Trees are small to intermediate in size, and their density
is low. Hence the vegetation is mostly open forest and, where tree
density is even lower, woodland. In the latter, which is the areally
most important in the foresied weiland class, a bog woodisnd, speci-
fically a black spruce bog woodland, is involved. The bog components
comprise shrub and dwarf-shrub layers and a thick cryptogam layer.

Shrubs are several ericaceous species, shrub birch (Betula glandulosa)

and some willows. The cryptogam layer is made up of several moss
species, and some Sphaghum spp. anc{ lichens. Herbs are widespread
but of relatively low density.

6 2. Wetland, non-forested. Some non-forested wetlands are
similar to the preceding, but lack trees. Dwarf-shrub, herbaceous
and cryptogam vegetation is dominant. The herbaceogs component in-
cludes much cottongrass (Eriophorum spp.) and sedge (Carex spp.).
The cryptogai;1 component 1s characterized by a higher proportion of

Sphagnum spp. than the equivalent forested wetland component,
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This type 1 known as bog or, colloguially, muskeg, and 1s further character-
1zed by the slow and possibly intermittent accumulation of peat. This accum-
ulation leads to cold souls and near-surface permafrost development.,

Ancther Lind of vegetation 1n the non-forested wetland class s marsh,
characterized by a thoroughly wet soil, with the water table above the sur-
face, and a vegetation of graminoids and bryophytes. Sedges and several
grass species are characteristic, In the map-area. stands designated 6 2
located near small, slow-flowing streams, ponds and lakes 1n flat areas are
more often marsh than bog.

8. Tundra. Higher elevation areas, generally above approximately
2,500 feet, are occupied by tundra, a broad landscape category character-
1zed by st least four major physiognomic vegetation types. These are scrub,
dwarf-scrub, meadow and felifield. These types were not distinguished 1n

the Kaltag-Grayling map-area,

d: Example of Application for Land Selection

An example of a use to which a map of t_hlS kind can be put is the
compilation of townships within which stands of commercial timber occur.
Here is a list of these, all on the Kateel River meridian:
Nulato Quadrangle

R1E: T15S, T16S, Ti7S

R1w: T165, T17S

RZ2w: T175
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Ophir Quadrangle
R1E: T17S, T18S
R1wW: T175, T18S
R2W: T17S., T18S, T19S
Unalakleect Quadrangle
R2w: T17S, T18S, T19S5, T20S
R3W; T188, T19S, T20S, T218, T22S8, T238, T24S
R4W: T19S, T20S8, T21S8, T22S, T23S, T24S, T25S
R5W: T225, T23S, T24S, T25S, T263, T27S, T288

R6W: T268, T275, T288
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e. Oblique Aerial Photography

A ficld check of preliminary versions of the maps presented 1n this folio
was made by light awrcraft August 5, 1974, At that time several oblique 35 mm
photographs were taken {or the purpose of 1llustration, These photographs
were taken under varying lighting conditions through the plexiglass windows
of the aircraft which results in some loss of quality., The location of each

photograph 1s indicated on the copy of the vegetation map included here,
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This photograph was taken looking downriver, Steamboat slough

is in the foreground, The photograph looks over an area described
as mixed broad-leaved and needle-leaved trees of commercial size.
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. This photograph was taken while over the Yukon River looking west. ‘

Although judged to be dominantly commercial-sized broad-leaved
trees, some needle-leaved trees of commercial size can also be seen. |
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4 , This photograph is characteristic of the mixed forest on the west side
of the Yukon River just opposite Alice Island. Stands of commercial
mixed forest lie to either side of this photograph.
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5. This photograph shows the stand of commercial-sized needle-leaved
trees located just east of the Yukon River at the southern side of the

selection area.




Brief reports on the geology of known coal resources in the area are
given 1n Mertie (1937) and Barnes (1967). DQSCI:iPthI]S ond locations
of lode and placer deposits of basc and prccioils metals are given in
Cobb (1968). No data are avatlable regarding the possible presence
of non-metallic mineral resources or sand and gravel deposits,

The only known occurrence of sulfide mineralization with the with—
drawal area is the Mcleod prospect, located on the line between T, 25 S,
and T. 26 S., R. 3 W, in the Unalakleet 1:250,000 quadrangle map. Sam-
ples of molybdenum sulfide minerals in vein quartz, associated with rhyo-
lite prophyry, probably collected from this locality, were described by
Mertie (1937). The prospect was opened in 1942 by a series of shallow
* trenches through the four feet of overburden which covers the area but
the results of this work are not knownt. A U. S. Geological_ Survey field
party visited the site in 1945 as part of an exploration program for radio-
active minerals. Results of this work were negative (West, 1954). An
analysis of heavy mineral separations from one sample each of the rhyolite
porphyry and vein quartz indicated the presence of pyrite, pyrrhotite and
oxides and sulfides of molybdenum. No further work is known from
the prospect since that time,

Few mineral prospects are known irom areas adjacent to the with-
drawal area. In about 1900 placer claxms;were located along the Anvik
and (probably) Yellow Rivers which drain part of the Blackburn Hills,
but there i1s no record of any production frem these. A single lode

claim was staked on the Rado River, a few miles from Kaltag, but
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mal and vegetation was not weli-developed. Unfortunately, no such
imagery is available at present, but if 1t is acquired prior to the term-
i nation of theyprojcct, it will be exomined, and the report revised if
necessary.

The utility of the ERTS imagery to the present problem depends
upon the accuracy with which the nature of bedrock can be deduced
from the imagery. The minimal ground truth available for the arca is
‘generally adequate for the purpose of providing criteria for identifi-
cation of general bedrock types.

Alluvium filled v‘alleys and flood plains are easily recognized
on the ERTS imagery by interpretation of vegetation patterns and ident-
ification of characteristic topographic features such as old meander
loops, which are typical of flood plain deposits., The sres undsricin
by Cretaceous sedimentary rocks 1s defined by a well-developed
trellis drainage patitern in which the longer drainages probably indi-
cate the strike of the structural grain, The presence of igneous rocks
is indica?ted by two means. First, interruptions in the trellis drainage
pattern, by local radial drainages around topographic domes (in par-
ticular), are taken as implying the possible presence of igneous in-
trusive bodies. Second, the boundaries of the gramtic plution in the
Blackburn Hills, which was noted above, are recognizable by inter-
pretation of tonal differences between bands of the ERTS 1magery, be-
cause the higher hills, 1n which the granite occurs, are not covered by

vegetation. Finally, areas of probable mixed igneous and metamorphic
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rocks in the castern and southeaestern parts of the withdrawol were identi-
fied as topoyraphic extensions of the Kaiyuh Mountains to the northeast,

Based on the above criteria and known geologic information regard-
ing‘the area, the withdrawal can be mapped into six categories for the
purpose of classification into prospecting areas. These are (see map):

1. Alluvium covered areas along the Yukon River and some of

its tributaries, where bedrock is not visible at the surface.

2. Areas in which the surface rocks consist primarily of sedi-

mentary rocks of Cretaceous age.

3. A terraine of probably mixed igneous and sedimentary rocks in

the northern part of the withdrawal area.

4, The area of assumed mixed igneous and metamorphic rocks of

the Kaiyuh Mountains.

5. The outcrop of granitic rocks in the southwestern part of the

withdrawal area, which includes the stock noted above, and num-

erous adjacent igneous bodies which are assumed to be dikes

radiating from the stock.

6. A part of the Kaiyuh Mountains in the southeastern part of the

withdrawal, consisting of a topographic dome, with the McLeod

prospect near its summaut.

b, Dlscuassion and recommendations

As noted 1n the introduction, there is not sufficiant information
available in the form of geologic maps and geochemical sampling, to
prepare a preliminary evaluation of the potential of this withdrawal

for the occurrence of base or precious metal deposits, As a result,



there 1s no basis for recommending selection of speciflic townships at
this time. Instead, it 1s considered advisable tl_]at, prior to selection,
an attempt be made to acquire additional information upon which a
choice can be based. The present study has becn focused on elimi-~
nating arcas i1n which such investigations can reasonably be expected

to yield negative resulis (particularly in view of the time limitations

on the selection process), and to establish a schedule of priorities for
additional field work in those areas where the surface rocks indicate

the possibility of discovering metallic mineral deposits. Some recom-
mendations as to the nature of this field work are discussed below. It
should be emphasized that the suggested work will not define or indicate
the presence of commercial orebodies. Instead, it will serve only to de-
lineate areas which menit additional study. It is assumed that such
work would be done by an interested mmiﬁg organization under some
agreement with Doyon.

The approach adopted here has been to 1dentify areas in which the
surface rocks are dominantly igneous or metamorphic, because these
are most likely to contain deposits of metallic minerals. The character
of these areas, 1n terms of topography and extent of outcrop, was de-
termined from study of available maps, ERTS imagery, and observations
during a hght awrcraft flight over the entire withdrawal area. A review
of the hiterature provided data on previous mining or prospecting act-
ivity 1n the area. The results suggest the following actions:

1. Areas covered by flood plain or other alluvial deposits
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should be climinated from further consideration becouse no infor-
mation 1s presently availaoble regarding the paturc of bedrock un-
derlying these deposits, and none 1s likely to be developed prior
to the selection deadline.

2, That part of the withdrawal where the surface rocks are Cre-
taceous sedimentary rocks 1s considered to have low potential
for the occurrence of metallic mineral deposi‘ts, except possibly
in the area around Blackburn Hills where it is in contact with
granitic intrusive rocks. As noted, coal deposits are present

in the sedimentary rock section, but information presently avail-
able indicates that the potential for commercial production of
coal is low. Further, additional work, including detailed geo~
logic mapping would be required to theroughly evaluate_ the coal
resource, and’it would not be possible to accomplish this in the
time available,

3. The geology of the northern part of the withdrawal {those
townships which lie in the Norton Bay and Nulato quadrangles)
has been mapped and the results indicate a low potential for

the occurrence of ore deposits. The area should thus be elim-
inated from consideration.,

4. The Blackburn Hills 1n the southwestern part of the withdrawal
merit further work. As noted above, the area is dominated by
granitic rocks, including a stock and possibly dikes radiating

away from 1t. Both these rocks, and the zones where they are in



contact with the adjocent sedimentary rocks, are potential hosts
for mincrolization. The topography of the area and the absence
of vegetation indicate that a modest stream ‘soduncnt sampling
program would provide adequate 1nformation for a preliminary
appraisal of the mineral potential of the area. It is recommended
that such @ program be instituted during the next field season.

A total of about 150 to 200 samples would be required.

5. That part of the withdrawal which is underlain by the rocks of
the Kaiyuh Mountains has been subdivided into two areas on the
map. One of these, as noted above, is the topographic dome which
includes the McLeod prospect near its summit., The occurrence
of ;nolybdenum minerals in guartz veins, snd in association with
rhyolite prophyry as the host rock is suggestive of the possible
presence of a deposite of low-grade copper and/or moly.bdenum
ores, As a result, it is recommended that a program of stream
sediment, soil and rock sampling be conducted in the area during
the coming field season, It is importent to define the aspproximate
geometry of the rhyolite porphyry mass, and to detenmine whether
or not it is mineralized otiner than at the site of the Mcleod pros-
pect. Such a program would require about 200 soil and stream
sediment samples to be collected and analyzed, plus examination
of coutcrops and analys:s of rock samples collected from these,

6. The remaining area’underlam by the rocks of the Kaiyuh
Mountains also mertts further study. In this case,about 100
strcam sediment samples should be adequat.c for a preliminary

evaluation. ORIGINAL PAGE I5
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B. THL PURCLLL MOUNTAINS SULECTION ARLA

This withdrawal arca, locaied north of Galena (see map) belween the
Koyukuk and Kobuk Rivers, contains 66 townships, It is quite remote.
There are no roads to or within the area nor are there any airfields within
it, Barge traffic on the Koyukuk i1s more restricted than on the Yukon but
would make available transportation to either Nenana or the mouth of the
Yukon.

Little or no commercial mineral extraction is known to have taken
place within the area although there appears to be reason for extensive
prospeciing. Similarly, but probably less significant, several areas of

moderate-si1zed spruce forest can be found within this selection area.
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1. Summary Recommendakions

These pages conskitute 8 summe 1y of the results of analysis of
the Purcell Mountans selection area and recommendations based on
these results. The map drawn for this section merely shows which
townships might be considered for mineral prospecting and for possible
commercial timber development. Detailed reports and maps are 1n suc-—

ceeding sections,

ORIGINAL PAGE{IB
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a. Summary ¢of Recommencations for Forest Product Polential

In this analysis we have mapped arcas of hardwood and softwood trees
that appear sufficiently lerge to be generally considered commercial types
when located near @ marhet. This 1s not to say that thesc are commercial
forests because that designation 1nvolves many economic factors not con-
sidered here. The areas designated here as commercial forests should be
regarded as those stands of timber that have the greatest likelihood of
being commercial forests,

No analysis has been made to determine timber volume charts for the
trees 1n this area.

As part of the Alaska Forest wnventory, aerial photographs were ob-
tained along flight lines 30 miles apart over wide areas of Alaska including
the Purcell Mountains witharawal area. A small area on each photograph
was analyzed by stereoscopic viewing. Occasionally, one of these sam-
ples was field-checked. These data, archived in Juneau, very hikely
represent the only ground-based investigation of the quality of trees in
this area.

Before any selections are made on the basis of possible timber-
related income, timber volumes should be established and an economic
forester should be consulted to determine the economic feasibility of

such a venture.

OF POOR QUALITY



1t would be vrotth consdening conducting an awborne scintillomeler survey
of the area, followed by examination of anomalous areas on the ground,
This could be an expensive operation, and it 158 recommended that Doyon
scak approiiimate cost cstin{ates fc;r su—ch a survey from private organiza-
tions and decide whether the cost 1s within the means of the company. If
a decision 1s made to proceed with a program of this type, specific rec-

ommendations can be made at a later time.

no
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Tand-=1 » MNMan of the Purcell Mountaims Area, Alaska
EHLY H L SHE AR NG NG AT, nddbhnad

ORIGINAL PAGE Is
a. Introducelion OF POOR QUALITY

Land use maps of Alaskan arcas are of increasing rmportance with the
current widespread rush into land disposition and resource exploitation,

Such maps provide a spatial and possibly a quantitative tnventory of selected
resources and some basis for sensible planning. Lland use maps may help in
organizing activities compatible with (1) a natural environmental 1ntegrity
and hence with regeneration potentials and esthetic qualities and (2} the
rational and long-range needs of the exploiter.

Land use maps for locations where little land use by man has begun are
particularly important, These tend tc emphasize vegetation, the most visible
and functionally important component of most ecosvstems, Vegetation may
provide material resources, principally food and timber; wildlife habitat; and
cultural snd recreational values. Vegetation i1s also 1mportant°as an indicator:
1t is an integrated expression of the history of the site and the nature of soils,
drainage, permafrost, topography and small and large-scale climates, It may
also indicate the nature and severity of pollution and other human disturbances.

The land-use map of the Purcell Mountains area is part of a series of maps
of Alaskan areas of particular interest to the Bureau of Indian Affairs, the
agenc;y funding the mapping, and the Doyon Native Regional Corporation,
within whose junisdiction the map—area hes. They are essentially vegelation

meps depicting broadly defined vegetation types at the relatively small scale

on the originals of 1:250,000. Although himited in vegetation and other detail,
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a’[‘_l{c:;qQ,’{Ifﬂd‘[.?g:éfo‘\fide more nformation than any previous maps of the arcas
atkd are a stop toward the production of mote meamingiul lond use maps 1n
Mosha,

b. Methods

The meps were drawn from Earth Resources Technology Satellite (ERTS)
images. The reasons for this were (1) ERTS umage availability, (2} the use-
fulness of ERTS 1magery for mapping broadly definced vegetation types over
large areas 1n a relatively short time and (3) lack of complete aerial photo-~
graph cove.rage. The land use classification adopted for this map series is
the latest revision of a system being developed by the U. S. Geological

Survey under the direction of James R, Anderson. Map units are identified

at level II in this system in mosi cases,

J—

The ERTS scenes used were numbers 1037-21240, 1057-21351, 1236~
21303, 1273-21364 and 1345-21353 for the Purcell Mountains area. Images
for mapping were photographic prints enlarged to a scale of 1:250,000,

Some of the scenes, printed 1n black and white, were obtained by the
satellite in the late winter, when the landscape was generally snow-covered,
but when plants taller than the snow pack were frhee of snow. In the forest
zone of interior Alaska snow accumulation by late winter usually is
around three feet. These scenes permitted determinations of vegetation
structure, based on a gray scale continuum presumably related to plant cover,
Areas of no plant cover or of vegetation too low to show above the snow ap-

peared nearly white., Arcas of some planl cover above the snow appeared

somoewhat gray. Arcas of inlermediate plont cover appeared grayer, and



arcas of closed vegetation, where no snow showed, were dark gray. Nearly
whitte was inlerpreted as tundra or herbaceous rangeland, intermodiate groy
as shiub rangeland or open forest, and dark gray or black as closcd forest,
the latter 1n some cases containing large trees of a potentially commercial
grade.

Other scenes, ohtawned 1n the summer, were printed in simulated color-
infrared. These permitted several floristic distinctions, based on some
knowledge of the infrared reflectance of high-cover species or species groups.
For example,_broad—leaved trees and shrubs reflect highly 1n the near-infrared
and therefore appear bright red on this kind of imagery. Most needle-leaved
species have low near-infrared reflectance and therefore appear dark gray.
Intermediate gray colors seem to indicate ericaceous shrubs or open stands
of needle-leaved species.

The winter and summer 1mages were used together 1n making the vegeta-
tion and other land use distinctions expressed 1n the classification system.
Interpretations were facilitated by physiographic information obtained from
topographic maps, as there are relationships between vegetation and physiog-
raphy. For example, wetlands occur 1n low-«lymg' flat areas; broad-leaved

forests and forest dominated by white spruce (Picea glauca) are the main

forest types on east, south and west slopes, and upland bogs and black
spruce (P. mariana) bog woodlands occur more frequently than the former
on north slopes. All bogs except upland bogs with a major black spruce
component are designated weotlands for present purposes. Flood plains in
the vicinity of streams commonly are occupired by white spruce and balsam

poplar (Populus balsemifrra) vegetation types containing trees of commercial

grade. N
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Imtially, most of the interpretations of spectlral units on the imagery were
made through comparisons with acnal pholtographs covering parts of the map
arcas. Alaska Forest Inventory photographs 1n black and white modified infra-
red were obtained from the U, S, Forest Service, and some small-scale color-
infrared photography was obtained from the National Aeronautics and Space
Administration and its summer 1974 U-2 aerial photography mission. In
general, more information is available on aerial photographs than is necessary
for establishing or validating the broad land use classes distinguished at
levels I and II r:)f the classification system.,

The 1dentification of vegetation containing trees of possible commercial
timber grade required the recognition of forest vegetation, then estimations
of composition and stature using the kinds of spectral and physiographic in-
formation described above. A quantitative definition of commercial timber 1s
not intended. The comrr.lercial stands depicted on the maps are those ih which
the occurrence of a number of larger trees suttable for lumber_pioductior{ is

hkely. White spruce, balsam poplar and paper birch (Betula papyrifera) are

the potentially commercial grade species.

The mechanics of mapping involved (1) tracihg streams, lakes and other
prominent landmarks onto a transparent plastic overlay of the base map, a
U. S. Geological Survey topographic map, (2) positioning the overlay on an
ERTS 1mage according to these landmarks, (3) tracing spectral units identified
to vegetation or land use classes onto the overlay, (4) positioning the base
map over the overlay on a lLight table and (5) tracing the unit bounfdanes oh

the overlay onto the base map and labeling them.

A preliminary map for the Kaltag and Tanana areas was made 1n the laboratory
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by these methods, using all availlable control in the {orm of acrial pholoyraphs
and oritten ond oral mfonnation,  These meps were used as a guide Lo @ route
of travel by hight awcraft for Hield cneciiing. Comparing the preliminary maps
with certain parts of the mapped area confirmed the interpretations of the LRTS
magery in many cases, but showed also some faulty interpretations., This
field worlk led to revised procedures and the more nearly accurate map
presented here.

The Purcell Mountains area map was not field checked, but it is considered
to be acceptably accurate because (1) high quality U-2 photography of & broad
swath across the area was available for control and (2) 1t 1s the third map made
in this series and therefore represents the cumulative experience of the pre-
ceding two mapping endeavors.

c. The Map

The map depicts 14 land use classes, most of which are {regetatlon
types of rather broad definitfion, The distribution of vegetation containing
trees of possible commercial grade is indicated with a "c¢" in the label and
is further emphasized by crosshatching., The general composition of the
vegetation types 1s as follows:

3 1. Rangeland, herbaceous. This class designates areas where the
vegetalion 1s dominated by graminoids, forbs and/or cryptogams, Low-
growing shirubs may be present. Unlike unforested wetlands (6 2), which
are somewhat sunilar physiognomically, these areas are well-dratned.

Hence they are different floristically, and they lack peat accumulation.

Major snecies are blue jomnt gross {Calamacrostis canodensis), fueweed

Torlebiwm ansustifoliom), the fescue grass (Fesluca altaica, squirreltard
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grass (Hordeum jubatum), and the wormwood Artemisia frigida. Several

spectes of (ladonia probably occur as dominants 1n lichen rangelands in
the Purcell Mountains area.

This vegetation 1s ai early post-fire successional stage in some cases-
Here, the immediate evidence of fire, charred plant material, is obscured by
live plant cover. In other cases, particularly in Iichen dominated stands,
the vegetation 1s much older.

3 1 b. Same, following recent burn. Whereas the vegetation of class 3 1
may or may not be an‘early post-fire successional stage, the vegetation des-
ignated by 3 1 b is all of this kind, as i1s evidenced by an abundance of
charred material. This material lends a blackness to the landscape which
is readily seen on summer ERTS imagery. Since the live plants colonizing
the burn area are not yet sufficiently abundant to obscure this material, it
is concluded that the burn was recent, probably having occurred not more
than two years prior to the obtaining of the imagery. Hence the burns de-
picted on these maps would have occurred in 1971, 1972 or 1973.

3 2. Rangeland, shrub-brushland (Scrub), (Fig. 1). Shrub rangeland is
dominated by shrubs or young, shrub-sized individuals of tree species. Much

of this vegetation in the map-areas 1s believed to be dominated by the latter,

Ll
&

¥
chiefly young aspen (Populus tremuloides} and paper birch in post-fire suc-
%

cessional stands, Closer to the :iarger streams, however, shrub rangeland
comprises willows (Salhix spp.} and alders {(Alnus spp.), usually as dominants
1n flood plain and point bar early successional vegetation. Shrub dominated
arees 1in bogs aie included 1n non-forested wetlands, and high clevation shrub
tundra 1s coverod by cla;:s 8. Shrub .rangoland is mmportant for wildlife, es-

pecially large game animals, because of the high proportion in it of browse
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3 2 b Same, following tccent burn, This class designates arcas of
carly post-firp succdc‘f;‘b wnal vegetation dommnated by shrubs, chiefly willows
or, guite frecuentl,, broad-leaved or needle-lecaved tree secdlings. Charred
vegetation and downed trees are abundant. These areas should be increasingly
valuable as wildlife habitar over the next few yecars, and most would eventu-
ally succeed back to forest vegetation.

4 1, Forest, broad-leaved. Forested arcas are 1dentified by a 4, and
broad-leaved forests by a 4 1. Here the major species are paper birch,
aspen and balsam poplar. Birch is the most widespread, occurring throughout
the range of broad-leaved forests, Aspen i1s also widespread, but occurs
mostly on south and near south slopes of moderate steepness., Balsam
poplar is relatively Iimited in distribution, large trees occurring as stand
dominants only on old flood plains in the vicinity of major streams. In
the Purcell Mountain map-area most broad-leaved forests comprise trees
of small to intermediate si1ze. Some of these forests may be important
as potential sources of pulp timber,

4 1 c. Broad-leaved forest, commercial. Broad-leaved forest believed
to contain large trees of timber grade are designated by a "c¢" and by cross-
hatching. These forests are mostly on gt{g}old flood plains of the Koyvukuk River
and the principal specics 18 balsam popla*}gif@lSome commercial broad-leaved
forest stands on upland sites farther from th\e: river are domiaated by paper
birch and some aspen, )

4 2. Torest, needle-leaved. Needle-leaved, mostly evergreen forest

] \\\ )
dominated by white sprvce and/or black spruce 1s widely distributed 1n the

map arca, but s consideiably less unportant arcally than broad-leaved
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forest. White spruce 1s the dominant needle-leaved species on upland sites
of most slopes. North slope needle-leaved forests are more often character-
1zed by blaclk spruce tn closed and open stands. Ncedle-leaved forests on
low-lying flat arcas away from major streams also are dominated more often
by black spruce than white spruce, but here these forests are designated

forested wetland,

4 2 c¢. Needle-leaved forest, commercial. White spruce is almost )
exclusive as the dominant in commercial needle-leaved forests. Such
forests are limited to the older and larger flood plains, where white spruce
forest usually follows broad-leaved forest as a late stage 1n vegetation
succession,

White spruce of commercial size dominates in narrow gallery forests
along the many smaller streams. These forests, although occurring widely,
are too small areally to show on the maps. The few large tre-es 1n them and
their scattered distribution and relative inaccessibility probably would
preclude commercial exploitation.

4 3. TForested, mixed broad-leaved and needle-leaved. Most forest
vegetation 1n the map-area is characterized by mixtures of broad-leaved
and needle-leaved trees in various proportions, This 18 a reflection of
widespread heterogenetty 1n a number of environmental and historical factors.
Mixed forests generally are'dominated by trees of intermediate size or, at
higher elevations, by small trees. They may be valuable sources of pulp
timber 1n some places. Some of this forest 1s open in nature, with low

trece denstities and correspondingly high shrub densities, Therefore 1t 1s

also important as wildlife habitat,



4 3 ¢. Mixed forest, comimercial, As mured forest 1s the most froquent
nan-¢ommoerg 1o {orest tyoe an the map-arcac<, 1l 1s also tho oreally most im-
portent comrwrctal forest type. Tike the other two commoercial types, 1l
also 1s himited to lower elevation arcas near the Koyukuk River. Here the
most important broad-leeved component 1s balsam poplar, bul paper birch 1
widespread, Aspen is of some importence as & large tree on sites somewhat
removed from the river. White spruce is the only important needle-leaved
species, and in most cases this component considerably exceeds the others
in frequency and volume (Fig, 2).

6 1, Wetiland, forested. B "6" designates wetland, a broad class of
vegetation and land use types generally having a soil water table at or near
the surface most of the growing season. Wetlands in the map-areas gener-
ally are underlain by permafrost. A "6 1" designates wetland areas where
the water teble is just low enough and the permafrost just deep enough to
allow some tree growth. This growth comprises black spruce and some
paper birch., Trees are small to intermediate 1n size, and their density is
low, Hence the vegetation is mostly open forest and, where tree denstty
1s low, woodland. Black spruce bog woodland, colloquially called muskegq,
15 the areally most important vegetation 1n this class,. The bog components
are shrub and dwarf-shrub layers and a thick cryptogam layer, Shrubs are

several ericeceous svecies, shrub birch (Betula glandulosa) and some wil-

lows. The cryptogam layer 1s made up of several moss species, often with
Snohoanum o8 ne stretal dominant, and of lichens. Herbs are widespread
~

but of relativaely lowy density .,

6 2, Wetlland,; non-forested. Some non-forested wellands are suutlar
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to forested wetlonds except for the lack of trees. Dwarf-shiub, herbaceous
and iy ptocdem vegoetation s domnent,  The wost 1mportant chwarf-shrubs are

dwarl birch {Bebile naral, hingonberry (Vaccimum vitis—wdaca), blueberry

(V. uliqinosum), labrador tea {Iedum decumbens), crowberry {Empetrum nigrum),

and scveral willows., The herbacecous component usually includes much cot-
tongrass (Criophorum spp.) or sedge (Carex spp.). The cryptogam component
features a higher proportion of Sphognum spp. than the equivalent forested
wetland component,

Non-forested wetlands with this general vegetation composition are
bogs, where peat accumulation 1s significant and permafrost is near the
surface, Bogs are important sources of wild berries,

A second kind of vegetation 1n this class is marsh, with a water tabie
at or above the surface and a thoroughly wet soil, Graminoids and bryo-
phytes are dominants, sedges and several grass species being character-
1stic, In the map-areas, units labeled 6 2 located near small, slow-flowing
streams and near ponds and lakes in flat areas are more often marsh than
bog. Marsh areas are very important as waterfowl habitat,

7 2. Barrenland, mudflat. Barrenlands are areas which, for a variety
of reasons, bear very little or no vegetation, Common types 1n the map-areas
are river bars and a-ctwe flood pleins, but these sre too small individually to
show on the maps.

8. Tundra. Higher clevation areas, generally above approximately
1,500 ft in the Purcell Mountains area, are occupied by tundra. This 1s a
hroad londscape category charactenized by at least four major physiognomic
vegetation types: scrub, dweif-scrub, meadow and felifield. These types
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Table Y. Townshipe with timber of possible commercial giade in the
Purcell Mountatns map—arca and vicinity. Refeience 18 to the hateel River

merndion and hege line.,

t.UGHLS QUARRANGLE MLELOZITNA QUADRANGLE
Township North Rcnge East Township North Range East
7 14 6 14
15 15
16 16
17 17
8 16 7 14
17 - 15
9 16 16%*
17%

KATEEL RIVER QUADRANGLE
SHUNGNAK QUADRANGLE

Township North Range East

6 10 Townehip Norlh  Range East
11 7 1z*
13 13%

7 12
13

*Townships so marked are duplicates on different guadrangles.
16 townships are listed here,



c. Reiferences

The following were consulted 1n preparing the Purcell Mountains arca
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imagery. Technical Report 241, U, S, Army Cold Regions Research
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Anderson, J. H. 1973. Identification, definition and mapping of ter-
restrial ecosystems in interior Alaska. No. E74-10137, National
Technmcal Information Service, Sopringfield. 16 p.
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oh other plant communities 1n western Alaska. Ecological Monographs
21: 317-378,

Hutchison, O. K. 1967. Alaska's forest resource. Resource Bulletin
PNW 19, U. S, Forest Service, Juneau. 74 p.

Kichler, A. W, 1967. Vegetation mapping. Ronald Press, New York.
472 p.

Viereck, L. A, 1973. Wildfire in the taiga of Alaska. Quaternary
Research 3: 465-495.
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Agriculture Handbook No. 410, U, S. Forest Service. 265 p.
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3.0 bvaluation cnd Mavoimag of Pavoraple Arces for Mineral Prospecling

a. Introductiion

Fhe withdrawal arca conswdered in this report includes 66 townships 1n
parts of the Melozitna, Shungnak, Hughes and Kateel River 1:250, 000 quad-
rangles. Two highland areas, the Purcell Mountains and Zane Hills, dominate
the area and are important in terms of potential mineral deposits within the
withdrawal,

The regional geology of the northern part of the Yukon-Koyukuk province,
within which this withdrawal lhes, has been summarized by Patton (1973).
The entire withdrawal (except for a few townships along the southern edge,
and 1n the southeast corner) has been mapped on a scale of 1:250,000
(Patton, et al, 1968 Patton and Miller, 1966) and the 1gneous rocks of the
Purcell Mountains and Zane Hills have been studied by Miller {1970, 1672).
Finally, analytical data from stream and rock samples collected from the
area have been presented and evaluated by Miller (1969) and Mhiller and
Fernians (1968) who also make recommendations regarding the location of
favorable prospecting areas within the withdrawal. According to U. 8.
Geological Survey Open-file Report #546, "Overall, the block 1s considered
to have a very high potential for both base and precious metals, The exist-
ing geologic ond geochemical information i1s considered adequate for prelimi~
nary minaetal resource potential evaluations (p, 51)."

In order to make certain all information developed since the publication
of the above teferences 15 included in this study, a survey of the hiteralure
ond ¢ study of TRIS mmcgery of the withdrowal area hove been made. Little

additionel data har been cequuied in this manner,

tr]
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The evaluation which ¢an he done from the availlable dolo should he
caffrcenl {for the needs of Doyon Company at this time, with respecl to the
possihle occurrenc e of hase and procious melal deposits 1n the atea.  How-
ever, as discussed below, the Zane Iille and Purcell Mountains ore consid-
cred to have a hwgh potential for uranwum deposits, both as primary deposits
in the 1gneous rocks of the highlands, and as sedimentary deposits in the
surrounding basins. Unfortunately, with the exception of two arcas in the
southern Zane Hills, there 1s little information avatlable regarding possible
uranium occurrences in the withdrawal area.

One aspect of resource potential which may be a factor 1n this withdrawal
1s thal of geothermal energy, Four hot spring areas are located within the
'withdrawal., One of these, a low temperature, low flow spring, 15 located

P

—m — - -
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urcelil Mountam and is nol associaled wilh any other kanown po-

™
L
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tential resource., The others, however, may be a factor in choosing areas for
selection, and are noted in the recommendaticns. .

It 1s emphasized that this evaluation reflects only the information cur—
rently in the published literatuie. Thus, environments for the occurrence
of base or precious metal deposits other than those shown in this report may
exi1st. However, a more extensive sampling program 1n the arca would al-
most ceortainly not rule out any of the prospecting arcas outlined 1n this re-
port, awd would probably not add significantly to the number of townships
recommended for withdrawal, The most favorable prospecting areas are prob-
ably shown by the ovailable data, and 1t may be more advantageous to con-
swder the use of these os barqaining levers for access to aother arcas through
jount aqgreements with companies interested 1n prospecting 1n the withdrawal

atrewy, rother than to mmrtoode further field worl at thie trme,
u’



L, General Goology

The geology of the withdirawal arca 1s described in the popers referenced
above, and 15 summanzed 1n Milter and Ferrians (1968) from which the follow-

1ng discussion is largely drawn.,

The oldest rocks 1n the area are a Late Jurassic-Larly Cretaceous se-
guence of andesitic volcanics, with associated pyroclastic and volcani-
clastic rocks and some fossiltferous limestones, These are overlain by in-
terbedded volcanic graywackes and mudstones (both of which are comprised
of fragments derived from the underlying volcanic rocks) and quartz conglom-
erates of late Early Cretaceous age.

Two episodes of intrusion of granodiorite, quartz monzonite and syenite
into the volcanic and sedimentary sechion occurred in Late Cretaceous time,
Between these 1n hime, an episode of extiusiun of quartz latite, latite and
rhyoline took place in the Purcell Mountain area. The Zane Hills Pluton,
which cores the Zane Hills, and the Wheeler Creek Pluton, which forms most
of the core of the Purcell Mountains, were emplaced during the second intru-
sive epigode, All of these intrusives are part of a belt of generally alkaline
plutons, the Hogatza plutonic belt, which were emplaced 1n Late Cretaceous time
along a line which extends from the Seward Peninsula eastward for about 200
miles to the Koyukuk River.

Contacts botween the mntrusives and the country rocks are generally
sharp, discoidant and steeply dipping, except 1n the northern part of the
Zane Hills Pluton and possibly 1n the southern and eastern parts of the
Wheeler Creek pluton, where the contacts dip gently., These areas of gentle

dip are probably near the roois of the intrusives.
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GEOLOGIC MAP AND PROSPECTING AREAS
OF THE
PURGCELL MOUNTAIN AREA
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Lvaluation of the geochemical data indicates that the base and precious
motal mineralization i the area occurs near o1 aolong the contect zones be-
tween the countiy rocl and the 1gneous rocks emplaced during the seconcd
mntrusive event i.c., the Zane Hills and Wheeler Creek Plutons.

Lowland arcas close to the Purcell Mountain, Zane Hills and other
upland ereas within the withdrawal are underlawn by glacial drift of undeter-
mined thickness., The source of this drift was cither 1in the Brooks Range to
the north, or locally, small glaciers originating at higher elevations in the
Purcell Mountains and Zane Hills. The lowlands tn the southern part of the
withdrawal, along the Koyukuk River, are underlain by fine-grained sediments

deposited by both water and wind.

d. Prospecting Areas for Base and Precious Metals

As noted above, the roof zone of the Zane Hills Pluton appears to be ex-
posed at the north end of Zane Hills. Stream sediment and rock samples, as
well as examination of rocks in the field indicate that this 1s an extremely
favorable area for prospecting (Miller and Ferrians, 1968, p. 6-8). Copper
and molybdenum minerals were found 1n quartz veins cutting both metamor-
phosed and unmetamcerphosed andesite, and in altered granodiorite at sev-
eral locations. In addition, stream sediments containing anomalous values
of copper were collected over a large area of the northern Zane Hills. The
araa within which these samples wore taken 1s shown on the map (Area 1).

Two othor locations in the Zane Ilills were cited by Miller and Ferrians
(1968) as good prospecting t‘neas for buse and precious metals., The fust of

these 1s along the southeastern botder of the pluton near the headwaters of

Cleor and Bear Creeks {(Arca 2) and includes the Hogatza plecer gold opeorations.,
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Sampla data indicate poseible gold mincralization along the contact zone be-
tween the pliton and the counltty rock. In addition, anomealous values of silver,
bismuth, copper and molyLdenum have been found 1n veins cutting the pluton,
the andesitic country rocks and a quartz monzonite body which forms a bor-
dor phase of the pluton. Tinally, the quartz monzonite also shows anom-
alous radioactivity, with about 5 to 6 times the normal uranium content for
rocks of this type. There 1s, however, no known area locally in which the
radioactive materials are concentrated in commercial quantities.

The second additional prospecting area 1n the Zane Hills {Area 3) 1s
associated with another quartz monzonite body along the southern borde{ of
the Zane Hills Pluton. The occurrence of radioactive minerals in this area
is similar to that described above. In add:ition, rock samples from two lo-
calities show anomalous_ values of silver, gold, tungsten, bismuth, copper
and lead.

The stream sediment sample data from the remainder of the border of the
Zane Hills Pluton do not indicate any anomalies of base or precious metals
and no 1ndication of the presence of these has been reported from within the
pluton, However, the general distribution of sample values does indicate
that the contact between the pluton and the country rock 1s a favorable en-
vironment for mwneralization, so that it 1s likely that other mineral occur—
rences are present in the area which might be discovered by further sampling.

Only one sample showing anomalously high values of any metallic ele-
ment has been found along the margin of the Wheeler Creek Pluton. This was
an 1solated sticam sedmment sample from the southeast border of the pluton

which showed high valaes of lead and silver. The geologic map indicates that

s
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the stream from which the cample vas collrcted drains an arca which 1s
probably near the toof of the pluton (Atea 1) and thus may 1epre<ent the
Samo environment os the nneolived arca in the northern Zane tills, The
remainder of the samples from the pluton boundary, and the pluton itself,
shown no anomalous occurrences of base and precious metals.

The most favorable prospecting area 1n the Purcell Mountawns 1s located
just south of Purcell Mountawn (Area 5). In this arca, numberous felsic dikes
containing dissemnated pyrite occur in the andesite and quartz latite bed-
rock. In addition, northeast trending quartz veins with local segregations
of lead-silver and copper minerals occur in clusters in an area 6-1/2 long
by 1-1/2 miles wide along a zone of faults and lineaments which strike north-
west. Both these occurrences are just west of Wheeler Creek Pluton, and
radioacttve ages from the area indicate that they may be relgted to this
intrusive episode. Thus, the area betiween the known surface occurrences
and the boundary of the Wheeler Creek Pluton should be of interest.

Finally, Miller and Ferrians (1968, p. 6) note the occurrence of
scattered copper mineralization in the vicimty of Sun Mounta:in at the south-
east corner of the withdrawal (Area 6}. The limited data on the geology of
the arca suggests that it 1s worthy of additional investigation. However,
only the southein half of each of two townships which are open to selection

are of interest as prospecting arecas (T6N, R18, 19 FE,Melozitna quadrangle).

e. Uranwum Priospociing Areas
A« notod in the introdud ion, there 15 no information in the Literature

reganiing eccuttences of wenwum n the withdrawal area, with the exception

of those 1t the southern Zane titls described 1n th\c n3s seclion. llowever,
XGXNP‘T —) :15‘
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the nature ol the rocks which core the Purcell Mountains and Zane Iills 1s
such thet these phutons are Itkelv to be mmportont procpecling ereas for
urantspn,  In atkaline wneous rocks cuch as thoeee, wanum forms common
accessory mnerals which are usually dispersed throughout the rock., However,
occasional sogregotions of these mincrals into commercial size deposits do
occur. Areas of anomalous radioachivity have been discovered in other

plutons of the Hogatza plutonic belt by airborne scinthillometer surveys, which
may reflect the development of such segregations in the pluton-cored highlands.
Unfortunately, there is no information available regarding field checks of
these anomalies, and there is no indication that any such surveys have been
conducted 1n the Purcell Mounhins or Zane Hills.

There 15 also the possibility that uranium which is eroded from highland
areas can be redeposited in the adjacent lowlands to form cm:nmercial deposits,
but again, no studies to date indicate that this has occurred with this area.

Recently, a major discovery of uranium was reported 1n South Africa
{von Backstrom, 1970C) in which the host rock is a variety of granitic rock
called "alaskite.” Rocks of this type have thus become of particular interest
in uranium prospecting. Note that a large area of alaskite has been mapped
at the west end of the Wheeler Creek Pluton in the Purcell Mountains, and
that most of this body lies within one of the townships of prospecting area #5
(last section). A sediment sample from a stream draining this arca shown
anomolous values of niobium, lanthanum and zirconwum, elements which
commonly occur 1n uranum mincrals, which unplies- that this body merits
further mvestigation. Miller (1970) reperts the presence of numerous
alaskite dikes, of varying size, scattered throughout the plulons of the

Zane Hills and Purcell NMountoins,
68



In summary, the geclagy of the Zane Hills and Purcell Mountains indicates
a gl polentol {or U e occutrence of urenmum deposits, but there s little
mformration available unon which to choose arcas for selechion for uramum
potrntial, Howoever, tf <ome of the bose and nicclous metal prospecting arcas
described above are selected, then at least part of the areas of interest for

uranium will be under the control of Doyon Co.

£f. Discussion and Reccmmendations

A total of six areas-have been indicated above as of interest for prospect-
ing for base and preciocus metals. Some priorities can be established for selec-
tion of these. However, problems will be encountered 1n cases where the
prospecting area i1s located near townships corners, so that up to four town-
ships are required 1n order to obtain the enlire prospecting area.

One additional area, shown as Area 7 on the map, is included for con-
sideration for selection. There are several reasons why this should be done.
The geologic maps and ERTS imagery indicate that the roof zone extends into
the area, and that a possible north-south fault through the area offsets the
contact zone. These factors imply a favorable environment for mineral-
1zation, Only one stream sediment sample is available from a stream which
crosses the contact zone of the pluton, but it contains high values of niobium,
zircomum and lanthanum which, as noted above, are commonly associated
with urtanium n wgneous rocks. In aadition, shightly higher then average
values of copper end molybdenium are also present 1in this sample., Finally,
there s 0 Lot sprng localily wirthun this area, which mav indicate some
potenticl for {uture development as a geothetmal energy source, or

olther commeaercial venture
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As noted 1n the introduction, 1informotion available 1s adequate for
deciding upon aolections for hose and precious metals, Accordingly, it s
reconimended that Area 1 end S be given highest priority for selection. Both
are covered by adequate sample dota to \ndicate that they are highly favorable
-prospectmg arcas. Area 1 1s in parts of four townships (T12N, R12E, TI2N, R11E;
T11IN, R12E; TI1N, R13E) and can probably be covered by taking two complete
townships and one-half of each of two adjacent townships. In the case of
Area 5, 1t 15 recommended that two complete townships {T10N, R6E; TI0N,
R7E) be selected, 1in order to include the alaskite intrusive body for uranium
potential as described above. Note that a hot spring locality is also included
in this area,

Second priority 15 given to Areas 2 and 3. Sample data indicate potential
for both base and precious metals and uranium. Four townships are required
to cover both areas (TiON, R14E; T9N, R14E; T8N, RI3E; T8N, R14E). These
are recommended. L

Area 4 appears to be in a favorable geologic environment for base and
precious metal prospecting, although only one sample ts available. However,
the area lies at the intersection of four townships, with only & small fraction
in each., It may be possible to acquire the area by selecting one township,
and parts of the ad-jacent three townships. Townships involved are T8N,

ROE; T8N, R10E; T9N, ROL; T9N, RI10L.

Areca 6 (southern one-half of each of T6N, R18L, and T6N, R13E) 1s of

interest only because of tis .proxmuty to a favorable prospecting arca at

Sun Mountain, just to the southeast of the withdrewal area. Also, there are

hot springs of unknown temperature and {low within this area. However, unless
70
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there 1s intecest i tunber or other ¢commoditios 1n one of these townships,
they con be cluamated from constderation.

Arca 7 vhich conswsts of TON, R8N, has favaorable geology for base
and precious metel deposits, and one sample showing ndications of
uramum. In addition, a few hot springs are also present within the area,

It 1s recommended that this township be selected.,
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C. THE TANANA SELLCTION AREA

This selection arca, locatnd around the town of Tanana
(seec map) is one of the least remote withdrawn arecas. Although
there are no roads within the area, extension of roads from
Tanana would probably be no great problem on the north side of
the Yukon. Other areas could be casily reached by ice bridge
during winter. The airfield at Tanana is sufficient for large
multi-engine transports. The Alaska Railrocad at Nenana is
easily accessible by barge on the Yukon and Tanana Rivers.

The selection area is large, 66 townships, and contains
a considerable amount of forested lands which could be selected
for timber potential. While the potential for mineralization,

other than placer deposits, appears to be low to moderate.
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Summary Recommendations

a. Summary of Recommendations for Forest Products Potential

In many respects, among the selection areas, the Tanana selection area
offoers the greateost opportunity 1n terms of potential forest products resource
recovery. The primary requirement 1s, of course, the availability of large
trees of a type used for wood products. It appears that this requirement 1s met
and the potential could be expanded if forest producis from some adjacent land
could be utilized, The secondary requirement is met by the proximity of this
area to transportation systems. A third requirement, the availability of labor,
is probably met in the Tanana selection area more than in any other selection
area.

The land use map contained in this report shows the individual sechions
which should be considered in terms of potential forest products. We recom-
mend that if Doyon, Ltd. decides to base land selections on the basis of
forest product potential, that this area be given first priority. Further, we
recommend that the extent of possible commercial forest extending to the
south of this selection area he considered in this decision process, Last
we recommend that a commercial forester be consulted to determine the feas-

ibility of economical recovery of forest products from this area.

b. Summary of Recommendations for Mineral Prospecting

Little geologic or geochemical information 1s available for this withdrawal,
and the only known mineral deposits are a few gold placers, with minor amounts
of tin associated. Bedrock geology is generally complex, and exposures are

poor, particularly in the area south of the Yukon River.,
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Summaniring, from U.S.G,S. open-file report £546, parls of the with-
drawol (porticularly that north of the Yukon River) has low to moderate
potential for mineral deposits. A program of airborne geophysical surveys,
streom sediment samphing and ground reconnailssance would be required 1n
order t-o wdentify the arecas of highest potential for purposes of selection.

However, at present, there is no basis for recommending particular townships

for selection for mineral deposits,
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2, Land Use Map ol the Tanana Area G H

4. Intrecuction

Tand use maps of Alastan arcas are of increcasing mportance with the
current widespread rush inte iand disposition and resource exploitation. Such
maps provide a spatial and possibly a quantilative inventory of sclected resources
and som basis for senmblc planning, Land usc maps may help 1n orgamzing
activities compatible with (1) a natural environmental integrity and hence
with regenerstion polentials and esthetic qualities and (2) the rational and
long~range needs of the exploiter,

Land use maps for locations where little land use by man has begun are
particularly important. These tend to emphasize vegetation, the most visible
and functionally important component of most ecosystems, Vegetation may
provide material resources, principally food and timber; w:ldlife habitat; and
cultural and recreaticnal values. Vegetalion is also mmportant as an indicator:
it is an mteg}rated expression of the history of the site and the nature of soils,
drawnage, permafrost, topography and small- and large~scale climates. It
may also indicate the nature and severity of pollution and other human dis-
turbances.

The land use map of the Tanana area 15 part of a series of maps of
Alaskan arcas of particular interest to the Bureau of Indian Affairs, the agency
funding the mapping, and the Doyon Native Regional Corporation, within whose
jurisdiction the map-arcas lie. They are essentially vegetation maps depict-
mg broadly defined vegetation types at the relatively small scale, on the

otigmals of 1'250,000. Although Limited 1in vegetation and o her detail, these
maps provide more information than any previcus maps of the areas and are

a step toward.the production of more meam mgful land use maps i Aloska.
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b. Nir':,tlm'(,is’

The maps were ,drawn from Earth Resources Technology Satellite (LRTS)
muages,. The reasons for this were (1) IRTS image avatilability (2? _thc use-
fulness of CRTS imagery for mappl;lg broadly defn;ed vegetation types over
large arcas 1n a relatively shoit taime and (3) lack of complete aerial photo-
graph coverage., The land use classification adopted for this map series is
the latest revision of a system being developed by the U. 8. Geological
Survey under the direction of James R. Anderson., Map units are identified
at level II in this system in most cases.

The ERTS scenes used were numbers 1037-21240, 1251-21135, 1252-21193,
1341-21130 and 1613-21192. Images for mapping were photographic prints
enlarged to a scale of 1,250,000,

Some of the scenes, printed in black and white, were obtained by the
satellite 1in the late winter, when the landscape was generally snow-covered,
but when plants taller than the snow pack were free of snow, In the forest
zone of interior Alaska snow accumulation by late winter usually 1s around
three feet. These scenes permitted determinations of vegetation structure,
based on a gray scale continuum presumably related to plant cover, Areas of
no plant cover or of vegetation two low to show above the snow appeared
neaily white. Arecas of some plant cover above the snow appeared
somewhat gray. Arcas of mtermediate plant cover appeared grayer, and
areas of closed vegetation where no snow showed, were dark gray, Nearly

white was 1nterproted as tundra o1 herbaceous rangeland, mtermediate gray
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as shiub rangeland or open forest, and dark gray or black as closed forest,
the lotter 1n some cases contawming large trecs of a potentially commercial
grade.

Other scencs, obtained in the summer, were prinfed in simulated color-
nfrared. These permitted several floristic distinctions, based on some know-
ledge of the infrared reflectance of high-cover species or species groups. For
example, broad-leaved trees and shrubs reflect highly in the near-infrared
and therefore appear bright red on this kind of imagery. Most needle-leaved
species have low near-infrared reflectance and therefore appear dark gray.
Intermediale gray colors seem to indicate ericaceous shrubs or open stands
of needle-leaved species,

The winter and summer images were used together 1n making the vegeta-
tion and other land use distinctions expressed 1n the classification system.
Interpretations were facilitated by physiographic information obtained from
topographic maps, as there are relationships between vegetation and physiog-
raphy. For example, wetlands occur in low-~lying flat areas; broad-leaved

forests and forest dominated by white spruce (Picea glauca) are the main

forest types on east, south and west slopes; and upland bogs and black
spruce (P. mariana) bog woodlands occur more frequently than the former
on notth slopes. All bogs except upland bogs with @ major black spruce
component are designated wetlands for present purposes, Flood plains in
the vicwntity of streams commonly are occupied by white spruce and balsam

poplar {Fupulue balvamicra) vegetation types conlaining tiees of commercial

)

grade,
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Initially, most of the interpretations of spectrol unmits on the imagery were
made through comporisons with acrial photographs covering parts of the map
arcas, Alaska Forest Inventory photographs in black and white modified infra-
red were obtained from the U. S. Forest Service, and some small-scale color—
infrared phetegrophy was obtained ffom the National Aeronautics and Space
Administration and its summer 1974 U-2 aerial photography mission. In
general, more information 1s avallable on aerial photographs than 1s necessary
for establishing or validating the broad land use classes distinguished at
levels I and II of the classification system.

The identification of vegetation containing trees of possible commercial
timber grade r‘equlred the recognition of forest vegetation, then estimations
of composition and stature using the kinds of spectral and physiographic in-

- 1
formation described above., A quantitative definition of commercial timber is
not intended. The commercial stands depicted on the maps are those inwhich

the occurrence of a number of larger trees suitable for lumber production is

likely. White spruce, balsam poplar and paper birch {Betula papyrifera) are

the potentially commercial grade species.

The mechanics of mapping involved (1) tracing sireams, lakes and other
prominent landmarks onto a transparent plastic overlay of the base map, a
U. 8. Geological Survey topographic map, (2) positioning the overlay on an
ERTS image according to these landmarks, (3) tracing spectral units identified
to vegetation or land use classes onto the overlay, (4) positioning the base
map over the overlay on a light table and (5) tracing the unit boundaries on
the overlay onto the base map and iabeling them.,

A preliminary map for the Tanana area was made 1n the laboratory by these
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methods, using all avatlable control n the form of acrial photographs and
wiition and oral mformation. This map wos used as e guide to a route of
travel by light awcraft for field checking., Comparing the preliminary map
with certain parts of the mapped area confirmed the interpretations of the
LRTS imagery 1n many cases, but showed also some faulty interpretations.

This {ield work led to the revised and more nearly accurate map presented here.

¢, The Map

The map depicts 14 land use classes, most of which are vegetation
types of rather broad definition, The distribution of vegetation containing
trees of possible commercial grade is indicated with a “c" in the label and
is further emphasized by crosshatching. The general composition of the
vegetdion types is as follows:

3 1. Rangeland, herbaceous. This class designates areas where the
vegetation is dominated by graminoids, forbs, and/or cryptogams, Low-
growing shrubs may be present. Unlike unforested wetlands (6 2}, which
are somewhat similar physiognomically, these areas are well-draoined,
Hence they are different flonistically, and they lack peat accumulation.

Major species arc blue joint grass {Calamagrostis canadensis), fireweed

(Coilobium angustifohum), the fescue grass Festuca altaica,squirreltanl

grass (Hordcum jubatum), and the wormwood Artemisia frigida,

I
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3 2 b Same, following recent burn, This class designates arcas of
carly post-fire successional vegetation dominated by shrubs, chiefly willows
or, quite frequently, broad-lcaved or needle-leaved tree secdlings., Charred
vegetation and downed trees ate abundant, Thesc arcas should he ncreasingly
valuable as wildlife habitat over the next few years, and most would eventu-
ally succeed back to forest vegetation,

4 1, FPorest, broad-leaved. Forested areas are 1dentified by a 4, and
broad-leaved forests by a 4 1. Here the major species are paper birch,
aspen and balsam poplar. Birch 1s the most widespread, occurring throughout
the range of broad-leaved forests. Aspen is also widespread, but occurs
mostly on south and near south slopes of moderate steepness. Balsam
poplar is relatively limited in distribution, large trees occurring as stand
dominants only on old flood plains in the vicinity of major streams. In
the Tanana and Purcell 1\-/Iounta1n map-areas most broad-leaved forests com-
prise trees of small to intermediate size. Some of these forests may be
important as potential sources of pulp timber.

4 1 c. Broad-leaved forest, commercial; Broad-leaved forest believed
to contain large trees of timber grade are designated by a "c¢" and by cross-
hatching. These forests are mostly on the old flood plains of the Yukon and
Tanana Rivers, and the principal species is balsan poplar.

Some commercial broad-leaved forest stands on upland sites farther from the
river are dominated by paper birch and some aspen.

4 2. Forest, needle~lcaved. Needle-leaved, mostly evergreen forest
dominated by white spruce and/or black spruce is widely distributed in the

map-arcas, hut 1s consiwderably less important arcally than broad-leaved
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forest, White spruce is the dominant necaedle-lcaved species on upland sites
of most slopes. North slope needle-leaved forests are more often character-
1zed by black sprnuce in closed and open stands. Needle-leaved forests on
low-lying flat arcas away from major streams also are dominated more often
by black spruce than white spruce, but here these forests are designated
forested wetland.

4 2 c¢. Needle-leaved forest, commercial. White spruce is almost
exclusive as the dominant in commercial needle-leaved forests. Such
forests are limited to the older and larger flood plains, where white spruce
forest usually follows broad-leaved forest as a late stage in vegetation
succession,

White spruce of commercial size dominates in narrow gallery forests
along the many smaller streams. These forests, aithough occurring widely,
are too small areally to show on the maps. The few large trees in them and
their scattered distribution and relative inaccessibility probably would
preclude commercial exploitation.

4 3. Forested, mixed broad-leaved and needle-leaved. Most forest
vegetation in the map-areas is characterized by mixtures of broad-leaved
and needle-leaved trees i various proportions. This is a reflection of
widespread heterogeneity in a number of environmental and historical factors.
Muxed forests generally are dominated by trees of intermediate size or, at
higher elevations, by small trees, They may be valuable sources of pulp
timber 1n some places. Some of this forest 15 open i halure, with low

tice densities ond correspondingly high shrub densities. Therefore it 1s

also important os wildlife habitat,
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4 3 c. Mixed forest, commercial., As mixed forest 1s the most frequent
non-commercial forest type 1tn the map-areas, it i1s also the arcally most 1m-~
portant cominercial forest type, Like the other two commercial types, it
also 1s Iimited to lower elevation areas ncar the Yukon, Tanana and Koyukuk
Rivers, Here the most important broad-leaved component is balsam poplar,
but paper birch is widesprecad. Aspen is of some importance as 3 large
tree on sites somewhat removed from the river. White spruce is the only
important needle~leaved species, and 1n most cases this component consid-
erably exceeds the others in frequency and volume (Fig. 2).

6 1. Wetland, forested. A "6" designates wetland, a broad class of
vegetatlpn and land use types generally having a soil water table at or near
the surface most of the growing season. Wetlands in the map-areas gen-
erally are underlain by pe:rr;afrost. A6 1" desiyuctes werlond oreas
where the water table is just low enough al-'zd the permafrost just deep
enough to allow some tree growth. This growth comprises black spruce
and some paper birch, Trees are small to intermediate in size, and their
density is low. Hence the vegetation is mostly open forest and, where
tree density is low, woodland. Black spruce bog woodland, colloquially
called muskeg, 1s the areally most important vegetation in this class., The
bog components are shrub and dwarf-shrub layers and a thick cryptogam

layer. Shrubs are several ericaceous species, shrub birch (Betula gland-

ulosa) and some willows. The cryptogam layer is made up of several moss
specics, often with Sphagnumas the stratal dominont, and of lichens. Herbs
are widespread but of relatively low density.

6 2. Wetland, non-forested. Some non-foiested wetlands are simlar
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to forested wetlands except {or the lack of trees. Dwarf-shrub, herbacecous
and cryptogam vegetation 1s dominant. The most important dwarf-shrubs are

dwarf birch (Betula nana), lingonberry (Vaccinium vitis—idaea), blueberry

(V. uliinosum), labrador tea {Ledum decumbens), crowberry (Empetrum nigrum),

and several willows. The herbaceous component usuelly includes much
cottongrass {(Erioohorum spp.) or sedge {Carex spp.). The cryptogam com-
ponent features a higher proportion of Sphagnum spp. than the equivalent
forested wetland component.

Non-forested wetlands with this general vegetation composition are
boygs, where peat accumulation is significant and permafrost 1s near the
surface. Bogs are important sources of wild berries.

A se;cond kind of vegetation in this class is marsh, with a water table
at or above the surface a_nd a thoroughly wet soil. Graminoids and bryo-
phytes are domwmnants, sedges and several grass species being character—
istic. In the map-areas, units labeled 6 2 located near small, slow-flowing
streams and near ponds and lakes in flal areas are more often marsh than
bog. Marsh areas are very important as waterfowl habitat,

7 2. Barrenland, mudflat. Barrenlands are areas which, for a variety
of reasons, bear very little or no vegetation. Common types in the map-areas
are river bars and active flood plains ,but these are too small individually to
show on the maps. In the lower Tanana River, however, there is a large
island composed of rccently deposited si1lt (Fig. 3). Although scattered
plants occur here, the surfcce 1s probably too unstable physicgraphically -

for vegetation development to occur,

8. Tundra, Higher elevation areas, generally above approximately
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2,000 ft, in Lthe Tanana area are occuprad by tundra, This 15 a broad
landscape catagory characternized by at least four meojor physiognomic
vegetalion tynes: scrub, dwarl=scrub, meadew and {cllifield. These types
were not distinguished 1n the map~arcas. Much of the tundra zone is
important as habitat for caribou, moose, sheep, bear and many birds.

d., Application Example

An example of a use to which maps of this kind can be put ig the
compilation of townships within which stands of commercial timber occur,

These are listed in the following tables.
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Table 1. Townships with timbet of possible commerctal grade in the Tanana
map-area and vieimty. Refeience is to the Kateel River {C) and Umiat {W)
mencﬁ.m’s""and*bhc:*'l'.ntuel River (S) and Fowrbanks (N) base lines.

4 LEa]
27 ¥ 1”1“,

KANTISITINA RIVER QUADRANGLE RUBY QUADRANGLE, continued
Township North  Range West Township South  Range East
1 18 7 20
19 21
2 19 8 22
20 23
22
23 TANANA QUADRANGLE
24
25 Township North  Range West
26 2 20%*
27 21
22%
MELOZITNA QUADRANGLE 23%*
24%*
Township South Range East 25%
3 28 3 19
4 25 20
26 21
27 22
23 23
5 23 24
24 25
25 26
26 27
28 4 19
29 20
21
RUBRY QUADRANGLE 22
23
Township South  Range Fast 24
6 21 27
22 5 23
23 24
27 25
28 26
7 18 27
19 28

*Townships so marked are duplicates on different gquadrangles,
55 townships are listed here,
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¢. Refecionces

The folloving ware consulted in prepacing the Tanana arca land use
map and aeesr panying text.  Thay would be uséful sources of further
information on the vegetation and related resources of this area and the

mapping activities.

Anderson, D. M., W. X. Crowder, R. XK. Haugen, T. I.. Marlar,
H. L. McKim and A, Petrone. 1973. An ERTS view of Alaska:
Regional analysis of earth and water resources based on satellite
imagery. Technical Report 241, U.S Army Cold Regions Research
and Engineering Laboratory, Hanover, 50 p + maps.

Anderson, J. H. 1973. Identification, definition and mapping of ter-
restrial ecosystems n interior Alaska. No. E74-10137, Natim al
Technical Information Service, Springfield. 16 p.

Hanson, H. C. 1951. Characteristics of some grassland, marsh and
other plant communities 1in western Alaska. Ecological-Monographs

21: 317-378.

Hutchison, ©. XK. 1967. Alaska's forest resource. Resource Bulletin
PNW 19, U.S. Forest Service, Juneau. 74 p. -

Kiichler, A. W. 1967. Vegetation mapping. Ronald Press, New York.
472 p. .

Viereck, L. A. 1973. Wildfire in the taiga of Alaska. Quaternary
Research 3: 465-495,

Viereck, L. A. and E. L. Little, Jr, 1972. Alaska trees and shrubs,
Agriculture Handbook No. 410, U. S Forest Service. 265 p.
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D. THE NORTH AND SOUTH PORIL, KUSFORWIM RIVER AREAS

ORIGINAL PAGE IS
Stmmery Recommpondialions OF POOR QUALITY

a. Summary of Recommendations for I'orest Products Potential

This scleoction arca probably ranks third behind the Tanana and Kaltay
sclection arcas 1n terms of forest product potential. Although our aenal re-
connaissance verified the existence of extensive stands of large trees, the
trees did appear to be smaller 1n general than those in the other selection
areas. The area 1s rather remote and 1t would appear that the best transport-
ation avallable for timber and other products would be down the Kuskokwim
River to Bethel. However, the navagability of the Kuskokwim in this region
15 not know to us but 1s very likely somewhat Iimited., Extensive labor or
support facilities are not available in this selection area. We have 1ndicated
the areas contalning apparently commercial-sized trees on our-land use map.

However, we strongly recommend that a commercial forester be consulted

before these areas are selected on the bas:is of forest product potential.

b. Summary of Recommendations for Mineral Prospecting

This selection area was considered to be of somewhal low potential
value 1n terms of mineral prospecting, Therefore, by agreement, other
selection areas appearing to have low forest product potential were analysed
in torms of prospecting areas and not forest products while this area was

not considered in terms of prospeching areas,

91



a., Introduction

Land use maps of Alaskan arcas are of increasing importance with the
current widespread rush into land disposition and resource exploitation,
Such maps provide a spatial, and possibly a basis for a quantitative inventory
of selected resources, and they may serve as a guiwde in sensible planning,
Land use maps may help 1n organizing activities compatible with (1) a
natural environmental integrity and hence with regeneration potenfials and
esthetic qualities and (2) the rational and long-range needs of the ex-
ploiter.,

Land use maps where lLittle land use by man has begun are particularly
important as guides in the 1nitial stages of development. These tend to em-
rhasize vegetation the n;ost visible and functionally rmportant component
of most ecosystems. Vegetation 1s a matenal resource in terms of food
and timber; 1t 1s the primary feature of wildlife habitats and i;essential
for out-of~doors cultural, recreational and scientific activities, Vegeta-
tion 1s also important as an indicator: it is an integrated expression of
the history of the site and the nature of soils, drainage, permafrost,
topography and small- and large-scale climates, It may also indicate the
nature and severity of pollution and other human disturbances.

The land usec maps of the North Pork and South I'ork Kuskokwim River
arcas arc the fourth and fifth 1n 2 series of maps of Alaskan areas of par—

ticular interest to the Bureau of Indian Affairs, the agencv funding the
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nmppmg:, tépfsl_ .it.i?p Z]SO“/OII Nabive Regronal Corporation, within whose juris-
diction the mep-oreas he. They are essenlially vegetation maps depicting
hrocdlv-defined vogetation types at thoe scale, on the oriqinals, of 1:250, 000,
Although botanically coarse and of small scale, these maps provide more
winformation, e¢rpecially spatial, than any provious maps of the areas and

arc a step toword the production of more meaningful land use maps in

Alaskao,

b, Methods

The maps were drawn from Earth Resources Technology Satellite {CRTS)
images., The reasons for this were (1) ERTS 1image availability, (2) the use-
fulness of ERTS imagery for mapping broadly-defined vegetation types over
large areas 1n a relatively short time and (3) lack of complete ‘aerial photo-
granh coverage. The land vse classification adopted for this map series
15 @ system being developed by the U. S, Geological Survey under the dir-
eciion of James R, Anderson. Map units are identified at level II in this
system in most cases,

The ERTS scenes used were numbers 1342-21191, 1358-21073, 1593~
21084, 1593-21090 and 1610-21024 for the North Fork area and 1358-21075
and 1374-21034 for the South Iork srea, Images for mapping were 16"x 20"
photegraphic enlargement prints at a scale of approximately 1:250,000,

Some of the scenes, printed in black and white, were obtawuned by the
satellite in the late winter, when the landscape was generally snow-covered,
but when plants teller than the snow pack were fice of snow., In the forest
zone of mtenior Alaska snow accumulation by late winter usually 1s about
one meter. This accounts for recrystallization and compaction. Actual

enowlall in late winter 11 normally infreauent and hight, These scenes

I 1 ORIGINAL PAGE I8
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permitleod o i tions of vegetation stiucture ba<ed on a gray <cale con-
bnuum precumably teloted to plant hewght and cover, Whnte and very
light gray were interpreted as indicating areas of no vegetation, sparse
veyelation, or vegetation too low to show above the snow. Light gray
was believed to indicaie areas of low, somewhat open plant cover or of
taller but sparse cover. Intermediate gray was interpreted as indicating
areas of closed vegetation of low to intermediate height or of taller but
somewhst open vegetation, Dark gray was believed to indicate tall,
closed vegetation. Much of the map-areas have considerable topographic
relief, and in late winter the sun angle 1s low. Therefore the gray scals
continuum 1s strongly affected by slope angle and aspect, and this had
constantly to be evaluated in interpreting the shades of gray.

Other scenes, obtawned in the summer, were printed 1n color infrared.
These permitted several coarse floristic distinctions based on some knowledge of
the infrared reflectance of high-cover species or species groups. For example,
broad-leaved trees and shrubs refloct highly in the near-infrared and there-
fore appear bright red on this kind of imagery. Most needle-leaved specles
have low near-infrarcd reflectance and therefore appear dark gray, Inter-
mechate gray colors secem to indicate ericaceous shrubs or open stands of
needle~leasved species,

Information from the winter and summer images together was used 1n
making vegelohion distinetions to the oxtent that the latter may be expressed
by the adested ¢laseification sveiom, Interpretations wele also bosed on

physiographic information obtained from topographic maps, as there are

genetal 1‘(‘l‘it30nsilli)‘5 betweoen vegetation and physiogiaphy., ot exoample,

T
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wootlonmds woccur m low=1,1mg flat areans; bhroad-leaved foresls and forest
dommaterd b white spruce (Picea glauye) are the moin forest types on

cast, south and west slopes, and upland  bogs and black spruce (P. mariana)
bog woodlands occur on many north slopes. All bogs except upland bogs
wilth a major black spruce component are deswgnated wetlands for present
purposes, Flood plains 1n the vicinity of streams commonly are occupled

by white spruce and balsam poplar (Populus balsamifera) vegetation types

containing trees of commercial grade.

Imitially, most of the dentifications of spectral units on the imagery
were made through comparisons with aerial photographs covering parts of
the map~areas, Alaska Forest Inventory photographs in black and white
modified infrared were obtained from the U. S. Forest Service, and some
small-scale color-infrared photography was obtained from the National
Aeronautics and Space Administration and 1ts summer 1974 U-2 aeral
photography mission. In general, more information 1s available on serial
photographs than is necessary for establishing or validating the broad

land use classes distinguished at levels I and II of the U.5.G.5. clas-

sification system,

The 1dentification of vegetation containing trees of possible commercial timber
grade requued first the dentification of forest vegetation, then an estimation
of composition and stature uswng the hnds of spectral and physiographic informa-
tion described above, A cuantitative definition of commercial bimber 1s not in-
temdad., The commercial stands depicted on the maps are those 1n which the
occurrence ol a number of larger trees suitable for lumber production appears

Likely., White spruce, balsam poplar and paper buch (Beluta papyrifera) are
96




th~ patentially commoercial species.  In poplar, and especially in bireh forests,
vuls potential talnen than funder 16 mobably the more fiequent basis of com-
mercal mportonce,  The deswgnation of commercial forest deals with only

what scems to be Lhere and nol with accessibility or any other aspect of

explotation,

The mechanics of mapping invelved (1) tracing strecams, lakes and other
promincnt landmarks onto a transparent plastic overlay of the base map, a
U. S. Geological Survey topographic map, (2) positioning the overlay on an
ERTS mmage according to these landmarks, (3) tracing spectral units identified
to vegetation or land use classes onto the overlay, (4) posifiomng the base
map over the overlay on a light table and {5} tracing the unit boundaries on
the overlay onto the base map and labeling them. Achwvity 3 1s the critical
one. Realistic interpretations can be made only by a vegetation scientist
familiar with the nature of the vegetation in the map-area or 1n similar
areas, as well as with the capabilities of the imagery and with vegetation
mapping techniques.

Preliminary maps were drawn in the laboratory, and these were used
as guides to a route of travel by light aircrait for field checking. This
fhghé was made on February 27, when the landscape featured a snowpack,
and on a day which was mostly overcast., Whereas these conditions sound
unfavorable for aerial vegetation observations, the broadly-defined vege-
tation types of the adopted classification system, types defined largely
by gross structure and species composition of the highest-cover plant
layer and on general phvsiography, could be identified when flytng as low
and slowly a9 was safe. Thie (light lad to the relined interpretations pre-

sented here.
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KUSKOKWIM RIVER AREA, ALASKA
EMPHASIZING COMMERCIAL TIMBER

‘ LAND USE MAP OF THE NORTH FORK
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L7 LAND USE MAP OF THE SOUTH FORK KUSKOKWIM | . .. G Al T 5
\ ¢ 7 | RIVER AREA, ALASKA EMPHASIZING COMMERCIAL TIMBER - RS i‘ o PR

LAND USE CLASSCS

See text for further description

32 Rangeland, shrub-trushland (Scrub). Including willow-alder
thickets, young tree stands, and ericaceous shrublands with
scattered small black spruce

3 2 b Same, following recent burmn. Charred vegetstion evident

4 1 Forest, broad-leaved. Paper birch, aspen, balsam poplar

4 1 ¢ Same, probably with trees of commerclal grade

412 Porest, needle-leaved. White spruce, black spruce

4 2 ¢ Same, probably with trees of commerclal grade

41 Forest, mixed broad-leaved and needle-lenved

=
7

4 3 ¢ Same, probably with trees of commercial grade

61 Wetland, forested, Mostly black spruce bog woodland

62 Wetland, non-forested, Bog (muskeg) and marsh

-3

33

’;” Tundra, (ncluding shrub, dwarf-shrub, herbaceous and
a felifield tundras
ad

TR 9 B

A8

A W

4@

The map-ares comprises Reglonal Deficlency Withdrawals as shown #
on the March 1974 Alasks Land Status Mep, U.5. Bureau of Land r
Management, plus some adjacent terrain, d

The base map is made up of parts of the Medfra, McGrath, Mount
MeKinley and Talkeetns quadrangles in the U.S. Geologics! Burvey
1:250, 000 topographic map series. Map units are [rom the land use
classification system of the U.8.G.S8., 1972-74,

Mapplng was done from Earth Resources Technology Batellite (mager
by J. H. Anderson, Institute of Arctic Blology, University of Alaska.
February 1975,
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¢, The Maps

‘1he .:'mps deprel 11 land use classcs comptising vegelation types of
broadd dofimition. The cdhistubelion of veyelation containing trees of pos—
sible commerclal grade 15 indicated with a "¢" 1n the label and 1s further
emphasized by crosshatching., The vegetation types and theowr generel
composition are as follows:

3 2. Rangelond, shrub-brushland {Scrub). Shrub rangeland 1s dom-
mated by shrubs and/or shrub-sized 1ndividuals of tree species, Some
of this vegetation in the map-areas is domihated by the latter, chiefly

young aspen (Populus tremuloides) and paper birch in post-fire succes-

sional stands. Closer to the larger streams shrub rangeland may feature
willows (Salix spp.) and alders (Alnus spp.), ususally as dominants in
flzod ploin and point bar early successional vegetation, Shrub-dominated
areas 1n bogs are included in non-forested wetlands, and high elevation
shrub tundra 1s covered by class 8. The most prevalent phenomenon 1n
this category i1s the kind of vegetation dominated by medium-height eri-

caceous shrubs and shrub birch (Betula glandulosa) and festuring in

eddilion an open or sparse layer of small but old black spruce trees. This
15 a major expression of the vegetation often called taiga. It was decided
to classify this, phytocenologically a sciub with scattered trees, as shrub
rangelo nd because (1) 1t occurs in uplands rather than the flatter lowlands
where forested wetlands are recognized, cven though permalrost may re-
stitct dronage as much as wn wetlands and (2) the tree loyer 1s not tall
nor dansc cnough Lo cualiiy 1t as forest, This hind of vegetotion inter~

100
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grady s eatone tvely with {oresled wellond ond needle-leaved forest. Shrub
rongelond 15 mmportant for wildlife, cspecrally large game anumals, because
of the high proportion i 1t of browse food material, There 1s also sbundant
cover for smaller animals and birds here.

3 2 b. Same, following recent burn, This class designates areas of
early posi—-fire successional vegetation of shrubs, chiefly willows or,
quite frequently, broad-leaved or needle-leaved tree seedlings. Charred
vegetation and downed trees are abundant and the blackness of this 1s vis-
ible on the imagery. These areas should be increasingly valuable as wild-
Iife habitat over the next few years, and most would eventually succeed
back to forest vegetation,

4 1. Forest, broad-leaved. Forested areas are identified by a 4, and
broad-leaved forests by e 4 1. Here the major species are paper birch,
aspen and balsam poplar. Birch is the most widespread, occurring through-
out the range of broad-leaved forests. Aspen i1s also widespread, but oc-
curs mostly on south and near-south slopes of moderate steepness. Balsam
poplar 1s relatively Iimited 1n distribution, large trees occurring as stand
dominants only on old flood plains in the vicinity of major streams. Most
trees are of small to intermediate si1zes,

4 1 ¢. Broad-lcaved forest, commercial. Broad-leaved or hardwood
forests behieved to contain trees of pulp or timber grade are designated by
a "c" and by crosshatching. The only hardwood forests with timber potential
occur as small and scattered stands on abandoned, but not really old [lood
plam sites adjeceant to the }.:]l'QCSL sticams, lHere the principal species is
balsam poplar. The commercial [oiesls mappoed in upland areas are dominated

ORIGINAL PAGE b
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by paper birch, in closed st’millcfs of meodium-si1ved to medium-large trees. An
oy ture of indwiduals o small stands of aspen occurs 1n some places. These
foreste were desiwgnated commercial beocause the woody material 1n them seemed
sufficiently ebundant for pulp producition.

4 2, Torest, necedle-leaved. Necdle-leaved, mostly evergreen forest dom-
inated by white spruce and/or black spruce 1s widely distributed 1n the map-areas.
While spruce s the dominant species in needle-leaved forests on upland sites of
most slopes. North slope needle-leaved forests are more often characterized by
black spruce in closed and open stands. Needle-leaved forests on low-lying
flat areas away from major streams also are dominated more often by black
spruce than white spruce, bul these are designated forested wetland.,

4 2 ¢, Needle-leaved forest, commerciazl. White spruce i1s almost
exclusive as the dominant in commercial needle-leaved forects, Such foragte
are Iimited to the flood plains, where white spruce forest with large trees
usually follows broad-leaved forest as a later stage \n vegetation succession.

White spruce of commercial size dominates in narrow gallery forests
along the many smaller streams. These forests, although occurring widely,
are too small areally to show on the maps.

4 3, Forest, mixed broad-leaved and needle-leaved. Much of the
forest vegetation tnh the map-arecas 1s characterized by mixtures of broad-~
leaved and necdle-leaved tices in various proportions. This i1s a reflec-
tion of widespread heterogenerty 1n a number of environmental and histor-
ical fectors. Mived forests generaelly are domnated by trees of intermediate
c1.0 or, ot hichet elevotions, by small trees. Some of these forests are
opoen in natwe, with low tree densities and correspondingly high shrub

102
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denaities, This Lind of mized forest s mmportant a< wildlife habitat,

4 3 ¢, Muied foicst, commercial. As muxed forest 1s the most fro-
guent non-commeicial foresl Lype i the map-atcas, 1t 1 also the arcally
mosti mipotiant commercial forest type. Like the other two commercial types,
it also 1s lumtcc.l to flood plawns and lower-clevation uplands ncarer the
main slreams. Here the most important broad-leaved component is paper
birch, Aspen and balsam poplar occur as larger trees only infrequently,
White spruce 1s the umportant needle-leaved species, and in most cases
this component is the only one of timber value in commercial mixed forest.

6 1. Wetland, forested, A "6" designates wetland, a broad class of
vegetation and land use types generally having a soil water table at or near
the surface most of the growing season. Wetlands in the map-areas gen-
etaliy ale underlain by permafrost, A "6 1 daesignates wetland areas
where the water table is just low enough and the permafrost just deep enough
or the soil drainage just mobile encugh to allow some tree growth. This
growth comprises black spruce and some paper birch., Trees are small to
intermediate 1n size, and their density 1s low. Hence the vegetation is
mostly open forest and, where tree density 1s low, woodland. Black spruce
bog woodland, colloquially called muskey, 1s the areally most important
vegetation in this claoss, The bog components are shrub and dwarf-shrub
layers and a thick cryptogom layer, Shiubs are scveral ericaccous specles,

shrub birch and some willows, The cryptogam layer 1s made up of several

moss species, often with Sphagnum as the stratal dominant, and of lichens.

1

Herbs are widespicad but of relatively low density.
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6 2. Weoltand, non-forestod. Some non-forestled wetlonds are sunilar
to forested wetland » except for the lack of trees. Dwatf-shrub, herbaccous
and cryntogam vegetation 1s dominent., The most unportant dwarf-shrubs are

several willows, dwarf birch (Betula nans) and the ericaceous species,

Lingonberny (Vaccimum vitis-idaea), blueberry (V. uliginosum), labrador

tea (Ledum decumbens) and -crowberry (Cmpetrum nigrum). The herbaceous

component usually includes much cottongrass (Ertophorum spp.) or sedge
(Carex spp.}. The cryptogam layer features a higher proportion of Sghag‘ num épp.
than the equivalent forested wetland component.

Non-forested wetlands with this general vegetation composition are
bogs, where there may be peat accumulation and where permafrost is near
the surface. Bogs are mmportant sources of wild berries,

A second kind uf vegetalion 1n this class 1s marsh, with a water table
at or above the surface and a thoroughly wet soil, Graminoids and bryo-
phytes are dominants, sedges and several grass species bei;a;haracter—
istic, In the map-areas, units labeled 6 2 located near small, slow-ilowing
streams and near ponds and lakes in flat areas are more often marsh than

¥y

bog. Marsh areas are impottant as. waterfowl habital.

a3
3 .
¥
v f

8. Tundra. Higher elevation areas generally sbove approximately
2,000 ft are occupicd by tundra, This 1s a broad landscape calegory char-
acterized by at leact four mojor physiognomic vegetation types: scrub,
dwaif-scrub, mecadow and fellficld., These types were not distinguished
in tho map-creas. ARluch of the tundia <one 1s important as habilat for

caribou, moose, shoeep, bears and many birds,
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d. Dnample of Application for Land Selection
An cxample of a use to which maps of this kind can be put is the
compilation of townships wilhin which stands of commercial timber oc-

cure, These ax:e liéted in the following tables.

ORIGyy,
AL
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Table 1 fownslnps with lunber of pousible commnercial grade i the South

Por: nap-araa ol vicinety,
MO CRATHE QUADRAMNGELDR MEDEPRA QUADRANGILE
(Sewaiu buse ana prendan) (Kateel River beose and meoerudian)
Townshin North  Ronge West Townshp South  Range Fost
30 22 26 28
24 29
31 20% 27 27
21 28
22 29
23 28 27
24 28
25 29
32 20 30
21 PAGE Id 31
RIGINAL
22 %F POOR QUALITY 29 28
23 29
24 30
25 31
33 20
21 MT., MCKINLEY QUADRANGLE
22 (Fairbanks base and meridian)
23 .
24 Township Scuth  Range West
25 21 27
34 20 22 26
21 27

28
TALKEETNA QUADRANGLE
{(Seward base and meridian) TALKEETNA QUADRANGLE
(Fairbanks base and mendian)
Township North Range West

31 19 Township South  Range West
20%* 22 27%

32 19 28%
20%

33 19
20%

*Tov.nships so marked are duphicates on different quadrangles
48 towrnships are histed here
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Toble 2: Townships with timber of possible commercial grade in the North

Foth nop-oreca and vicinity,

MEDPRA QUADRANGLL KANTISIINA RIVER QUADRANGLI
(hateel River base and meridian) (Fairbanks base and meridian)
Pownship South Range Tast Township South Range West
19 28 4 13
29 14
30 15
20 27 5 13
28 14
29 15
30 6 13
21 27 14
28 15
22 26 7 14
27 15
23 25 8 15
26 16
24 25 17
26 9 14
15
MT MCKINLEY QUADRANGILE 16
(Fairbanks base and meridian) 17
18
Township South Range West 19
11 15 - 290
16 26
17 27
18 10 14
19 15
20 16
22 17
23 18
24 19
25 20
26 22
27 23
12 23 24
24 26
25
26
27
28
13 26
27
28

70 townships listed here
Loy



. WITTHDRAWAL 3-C SULECTION ARLA CrANIRLAR ~ p i SE raagd

1. Summary of Necommoendations

a. Summary of Recommendations for 'orest Products Poten'txal

The 3-C sclection area contains little potlential for commercial ex-
ploitation of forest products potenhal and consequently this analysis was
not performed,

b, Summary of Recommendations for Mineral Pirospecting

This entire selection ared 15 heavily mineralized and certainly some
areas of it could be selected on that basis alone., However, this technique
would not necessarily guarantee the acqulsition of commercial mineral de-
posits. In order of priority we recommend: (1) that a very detlailed geo-
chemical survey of the area be conducted and the resulis be evaluared for
the selection process, (2) if that is not possible we have outlined a smaller
scale gecochemical survey to be carried out'and (3) 1f no other data 15 ob-
tained, on the bagis of the data available to us, it appears that the following
sections or parts of sections should be selected:

T33N, R7, 8W

T3IN, R7, B, 9w

T27N, R10W

W 1/2, T27N, ROW

T3Z2N, R7, 8, 9wW

T3ON, R7W 31?1(}11“1: PagE g

S 1,2, T28N, RIVW
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2. Team-tyen of Minereh abion Potentin ] of Wathdrowal 3-C

a2, Introduction

The walhdrawol conswdeied here consists of 23 townships 1n the western
half of the Chandalar 1:250,000 scale quadrangle, and 3 townships just
west of the village of Wiseman in the adjacent Wiseman quadrangle., The
arca between the two blocks is part of the TAPS corridor.

The eastern part of the withdrawal i1s discussed 1n U. S. Geological
Survey Open-File report #546, but the western block was not covered,
Geologic and geochemical data were considered to be adequate for a pre-
liminary resource appraisal to be made for the eastern block at the time
that Open-File report #546 was prepsared. A search of the literature has
shown that the same quality of information has since become available
for the western block as well,

Evaluation of the available information for making recommendations
for land seleclion presents a problem which requires some explanation.
That is, the use of the phrase "data. . .adeguate for preliminary resource
appraisal" can be misleading, As used in Open-File report #546, the data
leads to the conclusion that the entire eastern block of the withdrawal has
*high mineral resource potential”, It does not, however, imply that
the information 1s adequate to 1denhify townships which have a higher po-
tential for mincral deposits than others, In fact, based upon the occurrance

of scattered gold placer deposits, and the limited number of available geo-

anf
N}

chemicel samples {(opproximately 1 per 75 to 100 square mites within the
withdrowal) the conclusion must be 1cached that the entite area 1s worthy

of carcful study., tHowever, an extensive program of geochemical mvestigatior
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such as that done by A. S. & R. Co. in the 40-Mtile area, would be re-
quired in order to rehably establish an order of prionity for-selection

for mineral resource potential.

In view of these limitations, the approach adopted in formulating the
recommendations given below was to use the available data to attempt to
identify areas which are likely to be of greatest interest for prospecting in
future. Selection of these would then provide a basis for second party
arrangements through which access to other townships could be obtained.
Hywever, the most favorable townships are clustered in the northern part
of the withdrawal, and do not p-rov1de good coverage of the entire withdrawal
area, Thus, additional townships are recommended to cover the southern
part of the withdrawal. The potential of these 1s considered to be higher
than most of the remaining ones, but not as great as those in the northern
part,

- b. General Geology and Mineralization

The geology of the Chandalar quadrangle has been mapped by Brosge'
and Reiser (1964), while that of the relevant part of the Wiseman quadrangle
is from Brosgé and Reiser (1971). Because the geology (:)f the part of the
withdrawal area in the Chandalar quadrangle is rather complicated, a tracing
of the original map, with the township grid of the withdrawal superimposed,
has been submitted as part of this report.

The general geology of the eastern block 1s summarized in Open-File
report #546, from which the following description is adapted, Three ident-
ifiable belts of rock cross the area 1n a generally cast-west direction. Tiom

south to north, these are {sce map):

111



Base Map of Withdrawal 3-C

0

Scale 1 250000
4 g Miles

0 4 8 Kilometers
[ S

[E]
Quaternary,
nesorotc [ [P
or
P:g:;znlc
.
prriaTd
1]
z
=
2
8
=3l
L

——raa

Dag/ i DanTbas

CHACALAR YnP

Surfictal deposits
Flocd plain alluviva
Glaclal drifc
Terrace depostts

Grelssic chloritized bEutite geenite gQuartz
sonzonite iod granodiorite

Hopreblende biotire grancgiorite and Quarsz
Fonzonite Blotite hormblende granite

Solcaric rocks and chert

Pyrostne kndeiite flows and pyroxere diorite

in rusive rocks  hoerdlend: andesfte pyroclastic
rocks scre diabase &nd gadbro {Uv] Red green
black gray and white bedfed locally ridiolarian
chert and ciliceous argillite in sputhern gart of
rap Tvel

Black slate, phylli & and phylli*ic sfitstone and
soow Interbeded griy  Fins geained lircaioie s.nistese
sandstone  Locaily includes greeas.one

Sittstone and grit rcainly gray green gray ard
brown-weathering slace silts.one and gritgy
sardstore with locd)ly mapped corgorerste

Sikjit Lices.ane shite gray and Black gray
weathering ressive schistote marble and rassive
to slaty Bimestone upper par  generzlly grag-black
frnesgraired thick bedded 1{eestore

Greenitora (03) and graeaschist (D3s)
Garrat Rorpblende schist

Quart: mica schist quartz ruscovd ¢ schist anc
schistor= quartzite {0aa) quartz-ruscovite
ehlorlte schist {Dos} pyritie sillerfied 5172
store and guartzite (0q3) guarts-sica schist
with 1n ercalated greens ona and greeasznist {Dag)
Cuirtzi e and schist

Garnet zica schist

Baotite sravrolite schist

Hornblerde harnfels

ngratite

Albite chlprite nica schis. gray greea ard
yetloaish gray chlorrte-ruicovite schis. [Oa}
albite chlorite-ruscovite schitt with in.ere
calared chloritic quartzite (0ag}

Calcarequs $£hist and “arble

Cal silicate hornfals

Contdct « Dashed whete appronid € sharr dasntd where iaferred
do ted where concealed

Forairal risge

Fault - Dashed where pprocicute queried whire doubtful do ted
wrere concealed I up hrown side 1 cdown hrowm side

Thrust fault - Siwtes h on upper plate dashad »%ere approxicale
dotted where concealed

Antigline - Showing trace of &sial plane and slurge of 3%

Synchine = Showing trice of acfsl plane ard piunge of axis dotted
where concealed

Strike and dip of beds

Stefke of beds and foliation

S rrke 4nd dip of folfation

Plicer gold mine

Occurrence of extallic micerals = Letter $prbol Indicates netal

Stess bed sediment aralysis = ShoaSng concen.ra fon of ce*al In parts
per oiilign

Geolegy fron Srosge and Refser 155

112




1) A zone of rocks of Paleozoic and Mesozolwc Age, including low grade
metamorphic rocks, volcanic and intrusive rocks with some pyroclastics in-
terbedded with chert {Units Dv, Dve, Dp, Dgw, and Dbs of the geologic map),

2) A zone of greenschist facies rocks of predominately Paleozoic age
{units Dgm, Dqg, Dgs and Dqaq)

3) A zone of less metamorphosed carbonates and clastic rocks of
Devonian age (units Dsk, Dem, Dca, Dch),

Mesozoic granitic rocks have been intruded into zones 2 and 3, and have
altered the country rocks significantly in some areas. Unit Dch, for example,
was formed by thermal alteration of part of the carbonate section. Such areas
are of great interest for prospecting., Mafic igneous rocks, part of which are
volcanic, also occur in all three zones {(unit Dg, and part of umit Dgg and
possibly Dgs). The western block is entirely within zone 3.

From the geologic maps, it is apparent that the mining activity in the
area east of Chandalar Lake 18 concentrated i1n the rocks of zo;e 2, while
that at Wiseman 1s in zone 3. Gold 1s the only metal which has been pro-
duced, Note that lode mining 1n both districts was coniined to a few small
operations {one is possibly presently active in the Chandalar area) with the
bulk of the production coming from placers. A few placers within the with-
drawal area were also mined, but production was probably minor, Their
’possﬂole importance to the area is that base metals tend to be associated
with the gold at Wiseman and Chandalar, so that, by implication, the
presence of gold placers within the withdrawal, may indicate the presence

of other metals. There 1s simply no basis for evaluating this possibility.
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As noted wn the introduction, the available geochemicoal data for the
withdrawal area 1s very limited, and the density of data is no greater in ad-
jocent areas. Thus, generalizalions about associations of mineralization
with specific rock types cannot be made with confidence.

c. Discussion and Recommendations

In the absence of any date with which to 1dentify mineralized zones and
associate them with specific geologic environments, it would obviously be
desirable to conduct a geochemical survey of the area prior to selection,
Note that a simple reconnaissance sampling program 1s not likely to be
of great value because, from all indications, there will be shows of min-

eralization throughoui the area, Instead, as poinled out above, a more

comprehensive project is needed. Assuming that this cannot be accomplished

in the time prior to selection, it would be possible to design a samphing
prograim of a reconnaissance nature fo test some of the more favorable gco-~
logic environments, such as alteration zones around some of the intrusive
rocks, and those rock units which gave good sample values outside tlj.e
withdrawal area. Such a program would probably require up to 1000
samples, and would tnvolve a significant investment in plarimng time,
As a result, pending a deeision to adopt this alternative, no recommenda-—
tion for the conduct of a geochemical survey are offered here.

It is possible to identily geologic environments which are likely to be

of strong interest for prospecting, and base selection upon these. In

particular, three areas can be identified as promising by these criteria:

1) The northern 8 townships of the eastern block (T. 33 N., R. 7 & 8 W.,

T,32N,,R.7,8&9W,, T. 31 N., R, 7, 8, & 9W.) arc underlain by a
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varlety of rock types, which have been intruded by graniles, and extensively
altered over large arcas. The limited geochemical daota fiom thesc townships
and adjacent arcas outside the wilhdrawal show good valucs from a variety of
environments within this terrain. Brosge' and Reiser (1972) note that numerous
clauns were recently filed n the area underlain by these rocks, and this was
done by a major mining company which indicates that the geologlic data are
favorable,

2) T. 30 N., R. 7 W, 1ncludes an area of rock types (greenstone and
greenschist of unit Dgg) which are ofien associated with stratiform copper
deposits, A sample containing copper mueralization was collected from
these rocks just east of the towaship boundary outside the withdrawal.

3) Along the southein margin of the withdrawal in the rocks of zone 1,
copper mineralrzation has been 1dentified at three localities within the
withdrawal area, and another further east along the strike of the zone,
Unifortunately, the areas where these‘rocks are exposed through the over-
lying alluvium are scattered, but selection of a combination of T. 27 N, ,

R. 10 W., the southern one-half of T, 28 N., R, 10 W,., and the western
one-half of T, 27 N,, R. 9 W, would 1nclude a2 good sample of the envir-
onments associated with these rocks.

Unfortunately, with the available data, it 1s nol possible to establish
an order of priorities within the townships named above,

In order of priority, the recommendations for this withdrawal are:

1) Conduct a detailed geochemical survey of the area and evaluate the
results prior Lo selection.

2) Conduct a reconnaissance geochemical survey as outhined above.
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3)

T. 33 N., R. 7, 8W.

T.31N.,R. 7,8, 9W.
T, 27 N., R, 10 W.

W 1/2, T, 27 N., R, 9 W,

Seclect the townships noted.

Thaot is:
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T. 32 N.,R. 7,8, 9W.
TS30N., R.7W,

S1/2, T. 28 N., R, 10 W,
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r. WITHIDRAWAT, 5-D SELECTION ARNA

1. Svrprar of Decommendations

<,

Summary cof Recemmendations for Torest Products Potential

The 5-D seleclion area contains little peotential for commercial
explowtation of forest products potential and conscguently this analysis
was not performed,

b, Summary of Recommendations for Mineral Prospecting

To the best of our knowledge, there 18 no geochemical data indicating
the presence of mineralization of any type within this wilthdrawal area, We
strongly recommend that a reconnalissance survey bea carried out as outlined
in this report because there is currently no basis for selection of lands

within this withdrawal area.
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ORIGINAL PAGE I3
2. Fvalntation of Minecralizotion Polential of Withdiawal OF POOR QUALITH

a.  Introduc tion

This withdraoval consists of 18 full townships and parts of [ive others
lecated i a narroty strip extending from Indian Mountain to the Alatna Hills,

In the discussion of this arca in U.S. Geological Survey Cpen-Tile
Reoport $£546, 1t is pownted out that only the area south of the Koyukuk River
1s constidered to have potential for mineral depostits. Accordingly, the
area north of the river will not be considered.

b. General Geology

The geology of the part of this withdrawal south of the Koyukuk River 1s
'similar to that of the Purcell Mountain-Zane Hills withdrawal which was
covered in an earlier report, A geoldglc map is shown i1n the accompanying
plate,

The surface rocks are predominately graywackes and mudstone of Cre—
taceous age, which 1in turn are underlain by a sequence of andesitic vol-
canic rocks with associlated pyroclastic and volcaniclastic rocks, and some
fossiliferous limestones. Both these units have been intruded by plutons
of granodiotite and quartz monzonite which form the cores of Indian Moun-
tain and Mt, George, Associated with these are swarms of dikes and
sills {largely unmapped) which surround the plutons. X

Geochemical data are available from the area south and southwest of
the withdrawal but only two samples were collected from within the with-
drawal (Ailler, 13069, Miller & Ternans, 1968, Both are from the ish
Creel area, just north of Indian Mountomn, ond neither contamns any sig-

nificant show of basoe or precious metals, not of elements which might
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Geologic Map of the Southern Part of Withdrawal 5-D
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indicate the presence of these, Thus, there 18 no geochemcal dota indi-
cating the presence of wirerabh#ation of any type within this withdrawal area,

c. Discussion and Recommendalioas

In the Purcell Mounlem-~Zana liills area, accurrances of base and precious
metals were {ound to be concentrated primarily along the contacts between the
plutons and the adjacent country 1ock, with the hecaviest mineralization over
the tops of the plutons. In addition, there was some evidence to indicate
that parts of the plutons were of interest for uranium prospecting.

Because of the similarity of rock types and relationships between the
Purcell Mountain-Zane Hills area and the withdrawal under consideration,
it is likely Lhat the conclusions above apply equélly well to both areas. How-
ever, there are no geochemical data to verify occurrances and 1t was concluded
in Open-File Report #546 that such information was required before a prelim-
inary appraisal can be given,

It 1s recommended that such a survey be conducted on a reconngissance
basis, emphasizing the contact zones between the igneous plutons and coun-
try rock of the Indian Mountawn pluton in T, 9 N., R, 24 E., and the pluton
at Mt., George centered 1in T. 11 N,, R. 25 E. Some sampling sheould also
be done along Lhe fault north of Mt., George, and a few stream samples
should also be collected from the terrein between the plutons which s af-
{ected by the dike and sill ss'varms. Sampling of stream sediments only
will be adeqguate for most of the atea, but rock samples should be collected

where mcications of minzralization ai1c obhserved., A total of 100 to 150 sam-

ples should e adequate for evalualion purposes,
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G, WITHDRAWAL 5-1 SELLCTION AREA Ay Vs

1. Sumrrary of Recommendations

a. Summary of Recommendations for Forest Products Potential

The 5-H withdrawal arca contains marginal polential for resource
recovery based on forest producls. Consequently this analysis was not
periormed,

b. Summary of Recommendations for Mineral Prospecting

The entire area lisied below 1is regarded to have high mineral po~
tential. If no further reconnalssance surveys are carried out we recommend
that the following sectfions be selected:

TI5N, R17, 18, 19W

T14N, R18, 19, 20W

TI3N, R19, 20W

ORIGINAL PAGE Is
OF POOR QUALITY
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2 Fvaluation of Mineral Potenbial of Withdrawal 5-11

a, Introduction

This withdrawal consists of 21 townships contered approximately 60 miles
north of Tanana and south of the headwaters of the Kanuti River. The area is
covered by parts of the Bettles and ITanana 1:250,000 scale quadrangle maps.

Geologic mapping of the block has been done on a scale of 1:250,000.
However, only that part in the Bettles guadrangle is available (Patton and
Miller, 1973a). The remainder in the Tanana Quadrangle (Chapman and Yeend,
unpub.) will apparently be published when the entire quadrangle is completely
mapped,

Geochemical data (primarily stream sediment samples) covering the part
of the withdrawal in the Bettles Quadrangle are available (Patton and Miller,
1973b), but the sampling was not extended 1nto the Tanana Quadrangle.

The resull is that there 15 adequate drata for preliminary resource eval-
uation of the part of the withdrawal in the Bettles Quadrangle, but no data
for the Tanana Quadrangle,

Based upon the distribution of rock types, the western part of the block
is considered to be of low potential (U. S, Geological Survey Open-File Re-
port #546) and 1s thus eliminoted from further consideration.

b. General Geology and Mineralization

A map of the eastern part of the withdrawal arca, with the available geo-
logic information diawn in 1s shown 1n Figure 1, Briefly, the oldest rocks
1n the area are a sequence of schists and phylites of probable Palcozolc age.
These are overlaa wnd partically mtruded by mafic volecanic and wntiusive
rocks {unit JPv of P(:rm'é.n to Jurassic age) which are predominately pillow
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Baose Map of the Eastern Part of Withdrawal 5-H
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hasalls, diabase, and gabhro, with lesser amounts of basaltic and andesitic

voleanodlas i rochs, chert and cherty wudstone., Associated with these s

a unt of ultramafic rocks (unit JPu) consisting of serpentimzed peridotile

and dunite. Finally, this entire sequence has been intruded by a large gran-

ttic pluton of Cretaceous age, which consists of quartz monzonite with lesser
amounts of granodiorite and monzonite,

Geochemical data are available as sediment samples from drainages north
and east of Tokasatquaten Lake, from the smaller drainages along the boundary
of the upland which trends southwest from near Sithylemkat Lake, and from
the headwaters of Kanuti Kilolitna River, Within these areas, the data are
adequate for geochemical anomalies to be associated with the geology.

Patton and Miller {1973b) 1dentified the following anomalies:

1} Tin, beryllium and lead from streams Jraining the Sithylemenhat
Pluton. Note that these occurrances had previously been observed by Herreid (1969).

2} Minor amounts of gold in these same areas. - '

3) High values of chromium and nickel from samples taken near the ultra-
mafic intrusive rocks,

¢. Discussion and Recommendations

From the geologic and geochemical data 1t 1s clear that the areas of greatest
interest are those mn which the ultromafic rocks are found., Most of the mapped
outcrop of these rocks 1s on the upper plate of a northwest dipping thrust fault
which has raised them over the malic volcanic and intrusive rocks. The extent
of the ultramafics down-dip under the sediments filling. the adjacent basin can-

not be deternmined, Tuither, two large bodhies of ultremofics have been mapped

T
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within the adjacent metasedunentory cection, andd 1t 1s hkely that additional
manping would show meny emaller bodies scattered Lhroughout the part of

the arco occupled by these rocks. Thus, the entite area must be regarded

as having a high potential for the occurrance of chromium and nickel deposits.
Turther, part of the metasedimentary section adjacent to the granitic pluton

1s a hikely area for the deposihion of mineral deposits, However, the sample
data 1s inconclusive n this regard, although some favorable data are avail-
able.

It 1s recommended that the townships listed below be selected:

T. 15 N., R, 17, 18, 15'W,
T. 14 N., R, 18, 19, 20 W,
T, 13 N., R, 19, 20W,

These will provide coverage of the entire belt of ultramafic and mafic rocks
available for selaction, as well as the metasedimentary section including

the contact zone with the pluton.
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