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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 economy. 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
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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 
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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 a 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.
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TABLE 1 - Cooperating Agencies



Federal Government Agencies 
 

DOT/Federal Aviation Administration 
 
DOT/Federal Highways Administration 
 
NOAA/Auke Bay Fisheries Laboratory 
 
NOAA/National Weather Service 
 
U. S. Air Force/Alaskan Command 
 
U. S. Army Corps of Engineers 
 
U. S. Coast Guard 
 
USDA/Forest Service 
 
USDA/Soil Conservation Service 
 
USD1/Alaska Power Administration 
 
USD1/Bureau of Indian Affairs 
 
USDI/Bureau of Land Management 
 
USD1/Bureau of Mines 
 
USDI/Fish & Wildlife Service 
 
USD1/National Park Service 
 

Regional & Local Government Agencies 
 

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 
 

State Government Agencies



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 Governor/



Planning & Research


Joint Federal-State Land Use



Planning Commission for


Alaska



Other Organizations



Kross & Associates


Woodward, Lundgren & Associates


Alyeska Pipeline Service Company


CH2M/Hill Alaska, Engineers


Lost River Mining Corp., Ltd.


Humble Oil & Refining Company


Woodward-Envicon Inc.


Environment/Alaska


Resource Associates of Alaska Inc.


U. S. Steel Corporation


Marathon Oil Company


Tanana Chiefs Conference


NANA Regional Corporation



Arctic Environmental Information


& Data Center



Fisheries Extension Service


Northland Wood Products


Gulf Oil Company


Atlantic-Richfield Company


Shell Oil Company


ESSO Production Research Company


Boston Museum of Science


Union Carbide Corporation



Doyon, Ltd.


Calista Corporation


Alaska Travel Publications, Inc.


INEXCO Mining Company


R & M Eng. & Geol. Consultants


AMAX 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 problems 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 is a general 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 analysis, 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
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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 demonstration 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 information 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.
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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 satisfying 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.
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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 variaty of processing services 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 qualify for funded support.



Our experience and the published work of others has shown that the



more substantial applications involve 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.
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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 our early



ERTS-l 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 Landsat datd.



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 solution



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, while dealing with complex data



handling and processing decisions, greatly extends the time and cost of



a given project. In some instances it has meant the untimely end to an



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



ILME
-8- ERECEDING PAGE BLANK NOT 



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 the



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 fot credit at the
 


University level (see Appendix 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 periodically 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 own 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 National Science Foundation, with the



goal of enhancement of the public understanding of science. The context



of these displays related to the accrued public benefits of Landsat as



part of space-related technologies. 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 reference for interested visitors who approach us



with needs and plans that are not yet well defined.



-10-

PRECEDING PAGE BLANK NOT FILMED 



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 benefits, but with only a trivial amount of grant



support. The initial situation sometimes may not be sufficiently 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 allowed to



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



USDI/Bureau of Indian Affairs



The 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
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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. S. Congress. This was a demonstration project



with the goal of preparing thematic maps of a wilderness area to em­


phasize those resources of greatest interest to Doyon. Funds from BIA



Contract EOOC 142 01079 were used in conjunction 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 commercial timber and mineral poten­


tial. The area surveyed included 250 townships in seven different



regions in the interior of Alaska in the vicinity of Kaltag, Purcell
 


Mountains, Tanana, Kuskokwim 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 of 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 analysis 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 and the nature of the geological control



prevailing in each region. Next, the existing mining 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 mineralized province. From 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 known



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 prepared as vegetation maps depicting



broadly defined vegetation types at a scale of 1:250,000. Land-use maps



are of increasing importance owing to the widespread rush into land



disposition 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 planning 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 estimation 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 distinc­


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 aerial reconnaissance



was utilized on a sampling basis to verify the validity of the thematic



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 products
 


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 upon 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 actions. 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 re­


deeming feature of this group of "underachieving projects" is twofold-­


the users nearly 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
 


natural events, such as a demonstration of mapping the extent of forest



fires.
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The projects which have not generated as yet operational decisions,



but which possess significant benefits of increased user awareness, are



described briefly below:



U. S. Forest Service - Based upor 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 density-slicing as



well as conventional aerial photos. Our methods were found to be more



accurate than the existing methods 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 - Catalogs and maps



of available satellite and aircraft data were prepared on a 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 pipeline.



Alaska Department of Environmental Conservation - This work



sought to study digital classification of coastal terrain along four



coastal areas to determine any apparent physiological indicators of



coastal climatic effects.



U. S. Soil 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. Field 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 cannot 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 would, of course, like to generate more



of the latter type, but there was a fair representation of both types of



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



In January Professor Belon and K. Martz visited the U. S. Depart­


ment of the Interior's EROS Data Center in Sioux Falls, South Dakota at



no cost to this project. This visit served to introduce our personnel



to the functions and operations of the EROS Data Center which is the



national distribution center for NASA Landsat data products and high­


altitude aerial photographs. Briefings on the operation of Users Services



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 the activities of this grant, and presented a good



opportunity to observe methods and functions 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 visit at the EROS Data Center also served to introduce us to



the development of training aids in the sound-and-slide format for



orientation of individuals or small groups.



Dr. W. J. Stringer attended the l1th 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 Resources Survey Symposium, Houston,



Texas, that were based upon the activities of this grant. They were



titled, "Environmental Assessment of Resource Development in the Alaskan



Coastal Zone Based on Landsat 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 public



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 processing, enhancement and interpre­


tation using facilities at the Geophysical Institute.



There is 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:
 


1 - Observation, coordination and information exchange


2 - Training courses and workshops



3 - Data exchange


4 - Consulting services


5 - Data processing services
 

6 - Cooperative projects



This broad-based approach should continue to be effective in meeting



the goals of this Grant. It addresses the initial reticence of new



users to become deeply involved in a new technology 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 involved with cooperative projects



which result in significant decisions or actions that we can thoroughly



justify the program functions at levels I 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. S. 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 coverage maps locate the scene identification number of all Landsat


images which are currently 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, apuroximate
 

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 comnosites can be ordered from the Geophysical Institute photo


lab or the EROS Data Center, Sioux Falls, South Dakota. Landsat images


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 circular, sun-synchronous, 990 inclination


Orbital period 103 minutes


Orbits per day 14 orbits


Coverage cycle 18 days

Time of observation approx. 1050 AM at 600 to 700 north latitude


Size of area imaged 185 x 185 km (115 x 115 st. mi. or 100 x 100 naut. mi.)

Field of view 11.56 x 11.56 degrees


Sidelap approximately 67% at 620 north latitude


Overlap along orbit 10%



Instrument Multispectral scanner


Image distorition 2%


Ground resoltuion less than 80 to 120 meters


Positional accuracy (meters 900 meters


Scene registration (meters 160 meters



Spectral Band 4 5 5 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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ORIGINAL PAG



Scene ID 
No. 

Date Cloud 
Cover 

ERTS SCPN'IS WITH [OW CLOUD COVER OP PoG 
JUI Y- NOVI MIER 197 

Lot Long. bun Sun Mp Description 
Center Pt Fl Az 

QTJAORQUA 
color = C 

"-it1t Tdpe=D 

1002-21310 
1002-21312 
1002-21315 
1002-21324 
1006-21510 
1009-22083 
1009-22090 
1009-22092 
1009-22095 
1009-22101 
1009-22110 
1010-20313 
1010-22133 
1010-22135 
1010-22142 
1010-22144 
1010-22145 
1010-22151 
1010-22153 
1010-22160 
1010-22162 
1016-21045 
1018-21191 
1018-21193 
1018-21200 
1019-19423 
1019-19430 
1019-21234 
1020-19480 
1026-20211 
1026-20214 
1026-20220 
1027-20255 
1027-20261 

July 25, 1972 
July 25, 1972 
July 25, 1972 
July 25, 1972 
July 29, 1972 
August 1, 1972 
August 1, 1972 
August 1, 1972 
August 1, 1972 
August 1. 1972 
August 1, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 2, 1972 
August 8. 1972 
August 10, 1972 
August 10, 1972 
August 10, 1972 
August 11, 1972 
August 11, 1972 
August 11, 1972 
August 12, 1972 
August 18, 1972 
August 18, 1972 
August 18, 1972 
August 19, 1972 
August 19, 1972 

15 
15 
10 
15 
5 
5 
2 
0 
0 

20 
10 
10 
10 
0 
2 
2 
5 
5 
2 
0 
10 
10 
5 
0 
5 

20 
20 
15 

0 
10 
10 
5 

10 
20 

67 25N 
66.06N 
64 45N 
62 02N 
60.32N 
69.25N 
68 07N 
66.48N 
65 27N 
64 07N 
61 23N 
67.56N 
71.53N 
70.37N 
69 20N 
68 02N 
67.37N 
66.42N 
65.21N 
64.01N 
62.39N 
71.20N 
62.40N 
61.19N 
59.57N 
59.30N 
58 07N 
66.24N 
60 32N 
64.28N 
63.06N 
61.45N 
68.14N 
66.55W 

154.43W 
156 16W 
157 42W 
160 09W 
155 26W 
161.30W 
163.21W 
165 OOW 
166.30W 
167.51W 
170.14W 
139 29W 
159 04W 
161.21W 
163.22W 
165 09W 
165 26W 
166.47W 
168.19W 
169.39W 
170 53W 
142.35W 
156.24W 
157.32W 
158.36W 
134 23W 
135.20W 
153.59W 
135.04W 
140 25W 
141.40W 
142.50W 
137.29W 
139 09W 

41 
42 
43 
45 
37 
37 
39 
40 
41 
42 
44 
39 
35 
36 
37 
38 
39 
40 
41 
42 
43 
34 
41 
42 
43 
43 
44 
37 
42 
37 
38 
39 
33 
34 

162 
160 
158 
154 
168 
166 
164 
162 
160 
158 
154 
164 
171 
169 
166 
164 
163 
162 
160 
158 
156 
171 
157 
155 
153 
153 
151 
162 
154 
160 
158 
156 
166 
164 

Walker Lae 
Hughes 
Nulto 
Holy Cross 
Barrow 
Point Lay 
Point Hope 
Kotzebue 
Seward Peninsula 
Nome 
Bering Sea 
Old Crow 
Sea Ice Off Barrow 
Wainwright, Point Lay 
Point lay 
Point Hope 
Point Hope 
Shishmaref 
Teller 
St. Lawrence Island 
St. Lawrence Island 
Arctic Ocean, sea ice 
Iditarod 
Sleetmtte 
Dillingham 
Athn 
Juneau 
Hughes, Bettles 
Whitehorse 
Eagle 
Tanacross 
vcCarthy 

East of Table Ms 
East of BlackRltver 

D -C 
t 

C + D 
£-

C 
C-
C + D 

C-

C + D 
C-

C 

C + t 

C 

C 
C 
C, 
C 
C 
C 
C-
C 

1027-22074 August 19, 1972 S 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 69.32h 138.38W 32 168 Herschel Island 
1029-20381 
1029-20383 

August 21, 1972 
August 21, 1972 

2 
0 

65.33N 
64.12N 

143 38W 
145 BOW 

35 
36 

162 
160 

Charlie River 
Big Delta 

D 
C + D 

1030-20424 August 22, 1972 20 69.27N 139.54W 31 168 Demarcation Point C 
1030-20430 
1030-20433 

August 22, 
August 22, 

1972 
1972 

10 
5 

68.09N 
66.50N 

141 
143 

45W 
24W 

32 
34 

!66 
164 

Table Mountains 
Black River C 

1030-20435 August 22, 1972 15 65.29N 144.55W 35 162 Circle 
1030-20442 August 22, 1972 10 64.081 146 17W 36 160 Fairbanks, Delta C 
1030-22270 
1030-22273 

August 22, 1972 
August 22, 1972 

15 
20 

65.52N 
64.31N 

170 
171 

20W 
44W 

34 
35 

162 
161 

Cnukotsk Penn ,Siberia 
Siberia, St Lawrence Is. 

C 

1033-21020 August 25, 1972 20 62.43N 151 52W 36 159 McKinley C + D 
1033-21022 
1033-21025 

August 25, 
August 25, 

1972 
1972 

10 
10 

61 20N 
59.57N 

153.01W 
154.01 

37 
38 

157 
156 

Lime Hills, 
Lake Clark, 

Tyonek 
Illiamna C 

1034-21095 
1037-21231 
1037-21234 

August 26, 1972 
August 29, 1972 
August 29, 1972 

10 
5 
2 

55.46N 
68.08N 
66.49N 

158 
152 
153 

28W 
01W 
40W 

41 
30 
31 

151 
167 
165 

Stepevak Bay 
Chandler Lake, Wiseman 
Hughes, Bottles 

C 
C 
C 

- b 
+ D 

1037-21240 
1037-21243 

August 29, 1972 
August 29, 1972 

5 
S 

65.28N 
64.07N 

155.09W 
156 30W 

32 
33 

163 
161 

Melozitna 
Nulato, Ruby 

C i! 

1037-21245 August 29, 1972 5 62 45N 157 44W 35 159 OphLr, Iditarod 
1037-21252 August 29, 1972 20 61 23N 158.53W 36 158 Russian Mission, Sleetmute 2 
1038-21295 
1038-21301 

August 30, 1972 
August 30, 1972 

5 
0 

65.29N 
61.08N 

156 35W 
157 57W 

32 
33 

163 
161 

Kateel River 
Nulato C - D 

1038-z1304 August 30, 1972 0 62 46N 159 IIW 34 160 Holy Cross, Iditarod C +,D 

1038-21310 
1039-21371 

August 30, 
August 31, 

1972 
1972 

20 
10 

61.24N 
60.00N 

160 19W% 
162 18W 

35 
36 

158 
157 

Russian Mtssion 
kuskokwim Bay 

E) 

1039-21371 
1043-20161 

August 31, 1972 
Soptemoer 4, 1972 

5 
15 

58.37N 
bZ.42N 

163 48W 
110.3iW 

37 
33 

155 
160 

Kuskolwitm Bay 
Nabena & east C, 

1043-20163 
1044-20201 

Septomber 4, 
Sorui-rncz 5 

1972 
1972 

0 
2 

61.19N 
68 OSN 

111.42W 
136 15W 

34 
28 

i59 
167 

McCarthy 
Aklavik, NWT 

C 

1044-20212 Septi bet 5, 1972 2 64 04N l1 ,I[W 31 162 rdgle, lanacross C 
1044-?Oz Sep'ewlbvi 5, 1972 '0 62. 2N iII 57W 32 16] Tancross, Nabesno 
1014-22024 Scptcmbe r, 9)72 0 70 ION l8.809W 25 112 M.ade lR"e1 
1015-21)255 
1049-2209I 

Si,}Iioiul'c 
Sept,nmIor 

6, 
u 

1912 
1972 

0 
10 

60 OSN 
6Al 05N 

137 
11,3 

39W 
lOW 

27 
27 

168 
168 

w.t of 
NoaLto 

lahle Mcnto ns 
C. 

1016-/0113 S,,.q., Avr /. 1117? S S8 32N 111; 01W 35 1st, Gulf of Alaska 
in016-( 1-,1iI5. t,,' rt 7, 1q,2 10 57 08N I Ilt SOW 16 15 PIcf'hc Octan 
1016-22113 o.tcntr 7 197/ 0 bg 20X ]'.I- IVW 26 1/0 Point 1a 
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1046-22145 
1047-22201 
1049-20505 
1050-20541 
1054-21205 
1055-21234 
1056-21310 
1056-21324 

September 7. 1972 
September 8, 1972 
September 10, 1972 
September 11, 1972 
Scpteomber IS, 1972 
September 16, 1972 
September 17, 1972 
Sotember 17. 1972 

10 
20 
20 
10 
10 
0 

20 
40 

68 01N 
69 30N 
61 2411 
69.28N 
57 12N 
66 4SN 
61 20W 
55 47N 

165 02W 
164.20W 
150 16W 
112 55W 
160 22W 
153 39W 
160 18W 
1b4 04W 

27 
25 
31 
24 
33 
25 
29 
33 

168 
170 
160 
170 
157 
167 
151 
156 

PoInt Hope 
Point Lay 
Anchordge, Cook Inlet 
Demarcation Point 
Bri-tol Bay 
Hughes, Battles 
Russian Mission 
Cold Bay 

C -
D 
D 

1056-21331 September 17, 1972 20 54 24N 164 52W 35 155 Unimak, False Pass C 

1057=19542 
1057-21342 
1057-21344 
1057-21351 
1057-21353 
1057-21360 
1057-21371 
1058-21403 
1058-21405 
1058-21412 
1058-21414 
1058-21421 
1058-21423 
1059-21445 
1059-21454 
1059-21461 
1060-20102 
1061-20154 
1061-20160 
1061-20163 
1061-20165 
1061-20172 
1062-20210 
1062-20212 
1062-20215 
1062-20221 
1063-20262 
1063-20264 
1063-20271 

September 18, 1972 
September 18. 1972 
September 18, 1972 
September 18, 1972 
September 18, 1972 
September 18, 1972 
September 18, 1972 
September 19, 1972 
September 19, 1972 
September 19, 1972 
September 19, 1972 
September 19, 1972 
September 19, 1972 
September 20, 1972 
September 20, 1972 
September 20, 1972 
September 21, 1972 
September 22, 1972 
September 22, 1972 
September 22, 1972 
September 22, 1972 
September 22, 1972 
September 23, 1972 
September 23, 1972 
September 23, 1972 
September 23, 1972 
September 24, 1972 
September 24, 1972 
September 24, 1972 

0 
20 
0 
0 
0 

10 
5 
0 
0 
0 
0 
0 
0 
0 

25 
0 
5 
0 
0 
0 
0 

10 
20 
0 
0 
0 

20 
0 
0 

58 31N 
69.31N 
68 03N 
66 44N 
65 23N 
64 03N 
59 SSN 
68 09N 
66.50N 
65.29N 
64.08N 
62 46N 
61 23N 
72.01N 
69 28N 
68.10N 
62 44N 
64.04N 
62 43N 
61.21N 
59 58N 
58 3SN 
65 26N 
64 05N 
62 43N 
61.21N 
66.46N 
65.26N 
64.04N 

137 59W 
153 05W 
154 55W 
156.35W 
158.04W 
159 25W 
162 49W 
156 14W 
157 52W 
159.22W 
160 44W 
161.48W 
163.07W 
151 21W 
155.47W 
157.39W 
139 03W 
139 13W 
140.28W 
141.36W 
142 39W 
143 38W 
139.18W 
140.39W 
141.53W 
143.01W 
139 16W 
140 46W 
142 06WV 

31 
22 
23 
24 
25 
26 
30 
22 
23 
25 
26 
27 
28 
18 
21 
22 
26 
25 
26 
27 
28 
29 
23 
24 
26 
27 
22 
23 
24 

159 
171 
169 
167 
166 
164 
160 
169 
168 
166 
164 
163 
162 
176 
171 
170 
163 
165 
163 
162 
161 
159 
166 
165 
163 
162 
168 
167 
165 

Mt Fair,edther 
Teshckpuk 
killi River, Walker Lake 
Shungnak, Hughes 
Kateel River, Nulato 
Norton Bay, Nulato 
Baird Inlet, Kuskokwtm Bay 
Howard Pass, Ktllik River 
Shungnak 
Candle, Kateet 
Norton Bay, Unalakleet 
St. Michael, Kwiguk 
Marshall 
Arctic Ocean 
Ikptkpuk River 
Howard Pass 
Wellesley Lake. Dawson 
Dawson 
E. of Nabesna 
McCarthy & East 
Icy Bay 
Pacific Ocean 
CharleyRiver 
Eagle 
Nabesna 
McCarthy 
E of Black River 
Charley River 
Eagle - Tanacross 

C 
(7 
C 
C 
C 

C 

C 
C 

C 
C 

C 

0­

+ D 

1063-20273 
1063-20280 
1063-20282 
1064-20331 
1064-20334 
1066-20424 
1066-20444 
1066-20451 
1066-20453 

September 24, 1972 
September 24, 1972 
Seotember 24, 1972 
September 25, 1972 
September 25. 1972 
Seotemaber 27, 1972 
Septemoer 27, 1972 
September 27, 1972 
Seotember 27, 1972 

0 
0 

40 
20 

0 
0 
0 

10 
20 

62 42N 
61.20N 
59.58N 
62.42N 
61.19N 
69.29N 
62.47N 
61.25N 
60 02N 

143.20W 
144.28W 
145.31W 
144 46W 
145 55W 
139 56W 
147.35W 
148 43W 
149.46W 

25 
26 
28 
25 
26 
18 
24 
25 
26 

164 
162 
161 
164 
162 
172 
164 
163 
162 

Nabesna 
Chitina 
Valdez, clouds are over ocean 
Gulkana, Nabesna 
Valdez, Cordova 
Demarcation Point 
Mt. Hayes 
Anchorage, cloud over city 
Seward, Kenai 

C 
D-L 
D-­

1070-21085 
1072-21173 

October I, 
October 3. 

1972 
1972 

0 
5 

58 43N 
58 07N 

156.24W 
150 26W 

26 
17 

161 
171 

Karluk, Mt. Katmai 
Philip Smith Mountains, 

c 
Chandalar C 

1072-21180 
1072-21182 
1072-21200 
1073-21223 
1073-21225 

October 3, 1972 
October 3, 1972 
October 3, 1972 
October 4, 1972 
October 4. 1972 

0 
0 

20 
0 
0 

66.48N 
65.28N 
60.01N 
70.46N 
69.28N 

152 06W 
153 36W 
158 23W 
147 55W 
150.01W 

18 
19 
24 
14 
15 

169 
168 
162 
175 
173 

Bettles, Tenana 
Tanana, Ruby 
Taylor Mts., Ditlingham 
Beechey Point 
Urniat, Sagavanirktok 

C 
C 
C 
C. 
D 

1073-21232 
1073-21241 
1074-21290 

October 4, 1972 
October 4, 1972 
October 5. 1972 

0 
20 
0 

68 09N 
65.29N 
68.08N 

151 52W 
155 0W 
153 18W 

17 
19 
16 

171 
168 
171 

Chandler Lake, Wiseman 
Melozitna, Ruby 
Kiltik River, Chandler Lake 

D 

1074-21293 
1071-21295 

October 5, 1972 
October 5, 1972 

5 
5 

66.48N 
65.28N 

154 57W 
156.23W 

17 
19 

170 
168 

Hughes 
Kateel River, Nulato 

1074-21302 
1075-21345 

October 5, 
October 6. 

1972 
1972 

20 
10 

64.07N 
68 OSN 

157 48W 
154 46W 

20 
16 

167 
171 

Ophir, Nulato 
Klik R., Survey Pass 

1075-21351 
1076-21444 

October 6, 1972 
October 7, 1972 

0 
0 

66 46N 
54 28N 

156 25W 
167 42W 

17 
27 

170 
159 

Shungnal, 
Unalaska, 

Kateel River 
Dutch Harbor 

1077-20033 October 8. 1972 0 66 SON 133 21W 16 170 Canada 

1077-20035 October 8, 1972 10 65 30N 134.52W 17 iGs Canada 

1077-20042 
1077-20053 
1077-21453 
1078-20085 
107[-20091 
1078-20094 
107q-20100 
1078-20101 
1078-20105 
1(7;1-20112 
1081-,'083 
10111-012/10 

October 8, 1972 
October S. 1972 
October 8, 1972 
October 9, 1972 
October 9, 1972 
Octob,r 9, 1972 
Octobr 9, 1972 
Ottoher 9, 19/2 
October 9, 1972 
Or ,obr 9, 19,2 
(J0t70I,cr 12, 1q72 
U, ober 12. 19/2 

5 
0 
5 
0 
0 
0 
0 
0 

00 
5 
5 
0 

64 09N 
60 03N 
70 42N 
60 1IN 
66 52N 
65 32N 
b4 10 
62 49N 
51 27 
56 ON 
[( PIN 
"5 /8;N 

136 15W" 
119.43W 
153 13W 
133 lOW 
134 SOW 
136.20W 
137 42%, 
138 57%W 
110 06W 
III loW 
119 13% 
I,40. 13W 

19 
22 
13 
15 
16 
17 
18 
19 
21 
22 
15 
16 

167 
163 
175 
172 
170 
168 
167 
166 
165 
163 
170 
169 

Mayo Lake 
yakutat 
Tshelpuk, Harison Bay 
Sttdgcie Lake, Canada 
Canada 
Canada 
Dawson 
Dawson 
Mt St Elias 
1c6 Bay, Yalutat 
1' of libeol River 
E of Charlie River 

C 
D 
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1081-2027/ Octobcr 12, 1972 0 64.0GN 142.04W 17 167 Lagle C 
1081-20275 October IA,1972 0 62 45N 143.19W 18 166 Nabesna (2­
1081-20281 October 12, 1972 0 61.22N 141 28W 20 165 Cordova, McCarthy C-D 
1081-20281 October 12, 1972 0 60.00N 145 31W 21 164 Cordova C 
1082-20324 October 13, 1972 0 65 28N 142 06W 16 169 Eagle, Charley River C. 
1084-19042 October 15, 1972 0 54 22N 127 36W 25 160 Smithers - Cdnada 
1085-19094 October 16, 1972 0 55 47N 128 15W 23 161 L, of Ketchii'an 
1085-1910D Octobcr 16, 1972 0 54.23N 129.03W 24 160 Kitimat, S.E. 
1086-19152 October 17, 1972 0 55.45N 129 41W 23 161 Woodcock, S.E. 
1086-20543 October 17, 1972 5 69 2ON 143 O0W 11 174 Dcmarcation Point C 
1086-20545 October 17, 1972 5 68 011% 144 SOW 12 172 Christian, Table Mountains D 
1087-20595 October 18, 1972 0 70.38N 142.23W 9 176 Barter Island 
1087-21004 October 18, 1972 0 68.03N 146.17W 11 172 Philip Smith Mountains D 
1088-21062 October 19, 1972 0 68 01N 147 47W 11 172 Philip Smith Mountains D-*C 
1088-21071 October 19, 1972 20 65 22N 150 54W 14 169 Tanana, Ltvengood 
1088-21074 October 19, 1972 20 64 0ON 152 15W 15 168 Kantishna River 
1091-19414 October 22, 1972 0 64 ON 138 42W 14 168 Dawson 
1094-19581 October 25, 1972 5 66 37N 132 11W 10 171 Canada 
1094-19583 October 25, 1972 15 65 17N 133 43W 12 169 Canada 
1094-19590 October 25, 1972 0 63 56N 135.05W 13 168 Mayo Lake, Canada 
1094-19595 October 25, 1972 0 61 12N 137 27W 15 166 Klrrane Lake, Canada 
1094-20001 October 25, 1972 0 59.50N 138 29W 16 165 Mt Fairtzeather 
1096-2011Z October 27, 1972 0 61 14N 140.18W 15 166 McCarthy, Mt. St. Ehias 
1096=20114 October 27, 1972 0 59.51N 141 20W 16 165 Yakutat 
1100-20315 October 31, 1972 50 69.14N 137.31W 06 174 Herschel Island, land clear 
1100-20324 October 31, 1972 0 66.36N 140.58W 08 171 Black River 
1100-20330 October 31, 1972 5 65.16N 142 26W 10 170 Cnarley River 
1100-20342 October 31, 1972 a 61.12N 146 07W 13 166 Valdez 
1101-20403 November 1, 1972 0 59 48U 148.31W 14 165 Blying Sound 
1102-20434 November 2, 1972 20 67.51N 142 13W 07 173 Coleen D 
1102-20441 November 2, 1972 0 66.31N 143.50W 08 171 Black River, Charlie River D-C 
1102-20443 November 2, 1972 20 65.11N 145.19W 09 170 Circle 
1102-28450 November 2, 1972 0 63.50N 146.39W 10 168 Mt. Hayes C 
1102-20452 November 2, 1972 0 62 29N 147 52W 11 167 Talkeetna Mtns 
1102-20455 November 2, 1972 0 61.06N 148 59W 13 166 Anchorage, Cook Inlet C 
1102-20461 November 2, 1972 0 59.44N 150 01W 14 165 Seldovia C 
1102-20464 November 2, 1972 0 58 21N 150.58W 15 164 Pacific Ocean 

1102-20470 November 2, 1972 0 56 59N 151.52W 16 163 Kaguyak 
1103-20493 November 3, 1972 0 67.50N 143.39W 06 173 Coleen, Black River D 
1103-20495 November3, 1972 0 66.31N 145.17W 07 171 Ft. Yukon, Circle C + D 
1103-20502 November 3, 1972 0 65.11N 146.45W 09 170 Fairbanks D 
1103-20504 November 3, 1972 0 63.50N 148.05W 10 168 Healy, Talkeetna Mts. C 
1103-20511 November 3, 1972 0 62.28N 149.19W 11 167 Talkeetna Mts , Anchorage D C, 
1103-20513 November 3, 1972 0 61.06N 150.27W 12 166 Anchorage, Cook Inlet D 
1103-20520 November 3 1972 0 59.44N 151.30W 14 165 Kenal Peninsula D 
1103-20522 November 3 1972 0 58 21N 152.28W 15 164 Kodiak, Afognak 
1104-20554 November 4, 1972 0 66.30N 146 45W 07 171 Fort Yukon D ­
1104-20560 November 4. 1972 0 65.10N 148.12W 08 170 Fairbanks D 
1104-20563 November4, 1972 0 63.49N 149 31W 10 169 McKinley C 
1104-20565 November4, 1972 0 62.28N 150.44W 11 167 Talkeetne C + D 
1104-20572 November 4 1972 0 61.06N 151.15W 12 166 Cook Inlet, Tyonek C + D 
1104-21574 November 4 1972 0 59 44N 152.53W 13 165 Illiamna, Seldovia C 
1105-21010 November 5, 1972 0 67.SON 146.32W 06 173 Christian, Fort Yukon C + D 
1105-21012 November 5, 1972 0 66.30N 148 09W 07 171 Beaver C 
1105-21015 November 5, 1972 0 65.1ON 149 38W 08 170 Minto C 
1105-21021 November 5, 1972 0 63.50N 150 SOW 09 169 Mt. McKinley C, 
1105-21033 November5, 1972 20 59.44N 154.18W 13 165 Illiamna, Mt. Katmai C 
1105-21035 November 5, 1972 20 58.21N 155 16W 14 164 Karluk, Mt. Katmai C 
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FRIS SCEN.S Wrlf 20% OR LESS QOUD COVER 
1973 

Scene 
1 1) 

DOt Cloud 
Cover 

tA.t Long. 
Center Pt 

Sun 
El 

Sun 
Az 

Map Description Color= C 
Digital Tape=D 

1198-19373 February 6, 1973 0 60 01N 132 38W 12 158 , Atln 
1198-19380 lebruary 6, 1973 0 58 43N 133.37%1 13 157 Juneau C 
1198-19382 February 6, 1973 5 57 19N 134 32W 14 156 Sitka -Sumdum 
1198-19385 February b, 1913 0 55 55N 135 23W 15 155 Port Alexonder C 
1199-19432 February 7, 1973 0 60 03N 134 07W 12 158 Atin 
1199-19434 February 7. 1973 0 58 40W 135 06W 13 157 Juneau C 
1199-19441 February 7, 1973 0 57 17N 136 01W 15 156 Sitha 
1200-19490 
1200-19493 

February 8. 1973 
February 8, 1973 

0 
2 

60.00N 
58.37N 

135 37W 
1-3635W 

13 
14 

158 
157 

Skag%,ay 
Mt. Fairweather 

C 
. 

1204-20114 February 12, 1973 0 61.23N 140 18%V 13 159 East of McCarthy 
1204-20120 
1205-21590 

February 12, 1973 
February 13, 1973 

2 
0 

60.00N 
66 SIN 

141 21W 
162 17W 

14 
09 

158 
164 

Bering Glacier 
Kotzebue 

1205-21592 February 13, 1973 0 65 31N 163 46W 10 162 Bendleben 
1205-21595 February 13, 1973 0 64 ION 165 00W 11 161 Nome - Soloman 
1205-22001 February 13, 1973 5 62 49N 166 23W 12 160 Black 
1205-22004 
1211-20501 
1211-20504 

February 13, 1973 
February 19, 1973 
February 19. 1973 

5 
0 
50 

61 27N 
66.50N 
65 29N 

167.32W 
145.05W 
146 35W 

13 
11 
12 

159 
164 
162 

Hoooer Bay
Fort Yukon C 
Livenvood-Circle, Top half of scene clear 

1216-21181 
1216-21183 
1216-21190 

February 24, 1973 
February 24, 1973 
February 24, 1973 

0 
0 
0 

69.27N 
68 08q 
66 49N 

148 47W 
150.37W 
152.11W 

10 
11 
13 

167 
165 
164 

Sagavanirktok - Philip Smith Mtns 
Chandler Lake, Philip Smith Mtns. 
Betlies 

1216-21192 February 21, 1973 0 65 29N 153 46W 14 162 Melozitra - Tanana 
1216-21195 
1216-21201 

February 24, 1973 
February 24, 1973 

0 
0 

64 08N 
62.47N 

155.07W 
156 21W 

15 
16 

161 
IS 

Ruby 
Iditarod, McGrath 

1216-21204 February 24, 1973 0 61.25N 157.30W 17 158 Sleetmute 
1216-21210 
1217-21235 
1217-21242 

February 24, 1973 
February 25, 1973 
February 25, 1973 

0 
0 
0 

60 03N 
59 26N 
68 08N 

158 33W 
150.13W 
152.04W 

18 
11 
12 

157 
167 
165 

Taylor Mtns 
Umiat, Sagavanrktok 
Chandler Lake 

1217-21244 
1217-21251 

February 25, 1973 
February 25, 1973 

0 
0 

66.48N 
65.28N 

153 44W 
155.14W 

13 
14 

164 
162 

Hughes, Bettles 
Melozttna 

1217-21253 February 25, 1973 0 64 07N 156 36W 15 161 Nulato - Ophir 
1217-21260 February 25, 1973 0 62 45N 157 58W 16 159 Iditarod 
1217-21262 February 25, 1973 0 61 24N 158 58W 17 158 Russian Mission - Sleetmute 
1217-21265 
1217-21271 
1218-21300 

February 25, 1973 
February 25, 1973 
February 26, 1973 

0 
5 
0 

60.01N 
58 39N 
68.07N 

160.02W 
161.01W 
153 33W 

19 
20 
12 

157 
156 
165 

Bethel - Taylor Mts 
Hagemelster Island 
Chandler Lake 

1218-21303 
1218-21305 

February 26, 1973 
Feuruary 26, 1973 

15 
0 

66 47N 
65.28N 

155.13W 
156.42W 

13 
14 

163 
162 

Hughes 
Ka teel River, Melozitna 

1218-21312 
1218-21314 

February 26, 1973 
February 267, 1973 

0 
0 

64 07N 
62.45N -

158 03W 16 
159 17W---'7 

161 
159 

Nulato 
Holy Cross,Idtarod 

1218-21321 February 26, 1973 0 61.23N 160 25W 19 158 Russian Mission 
1219-21343 
1219-21361 
1219-21364 

February 27, 1973 
February 27, 1973 
February 27, 1973 

5 
0 
0 

71.58N 
66.47N 
65.26N 

148.47W 
156.39%V 
158.08W 

09 
14 
15 

171 
163 
162 

N. of Beechey Point 
Shungnak - Hughes 
Kateel River 

1219-21370 February 27, 1973 0 64 05N 159.29W 16 161 Norton Bay, Nulato 
1219-21373 
1219-21375 

February 27, 1973 
February 27, 1973 

0 
0 

62.44N 
61.22N 

160.44W 
161.52W 

17 
18 

159 
158 

Holy Cross 
Russian Mission 

1219-21382 February 27, 1973 0 59.59N 162 55W 19 157 Baird Inlet 
1219-21384 
1219-21391 
1220-21413 

February 27, 1973 
February 27, 1973 
February 28, 1973 

0 
0 

20 

58 36N 
57 14N 
68.05N 

163.54W 
164.50W 
156 27W 

20 
21 
13 

156 
155 
165 

Bristol Bay - mostly ice 
Bristol Bay, shows edge of ice 
Howard Pass, Ambler River 

1220-21420 
1220-2142^ 
1220-21425 
1220-21431 
1 2 2 0 - 2 1,34 

February 28, 1973 
February 28, 1973 
February 28, 1973 
February 28, 1973 
February 28, 1973 

0 
0 
0 

20 
15 

66 46N 
65.26N 
64.05N 
62.44N 
61.22N 

158.05W 
159.34W 
160 55W 
162.10W 
163 18W 

14 
15 
16 
18 
19 

163 
162 
161 
159 
158 

Snungnak 
Candle, Kateel River 
No.ton Bay 
Kwiguk 
Marshall 

1220-21440 
1220-21443 
1220-214.15 
1226-20322 

February 28, 1973 
February 28, 1973 
February 28, 1973 
March 6, 1973 

5 
25 
05 

0 

59,59W 
58.36N 
57 13N 
69 29N 

164.21W 
165 20W 
166 15W 
137 30W 

20 
21 
22 
14 

157 
156 
155 
167 

Baird Inlet, Nunivak Island 
Bristol Bay, sea ice 
Bristol Bay, edge of ice 
Herschel Island 

1226-20324 March 6, 1973 0 68 lON 139 lOW 15 165 East of Table Mountains 
1226-20331 
1226-20340 
1226-22153 
1226-22160 
1226-22162 

March 6, 1973 
March 6, 1973 
March 6, 1973 
March 6, 1973 
March 6, 1973 

5 
S 
0 
0 
0 

66 SON 
64 09N 
69 27N 
68 09N 
66 SON 

140.48W 
143 39W 
163 11V 
'iS 00W 
166 39W 

16 
19 
1'l 
15 
16 

164 
161 
167 
165 
164 

East of Black River 
Eagle 
Chukchi Sea off Point Lay 
Point Hope 
Shishmaref 

1226-22165 March 6, 1973 0 65 3ON 168 08%V 18 162 Seward Peninsula 
1226-22171 March 6, 1973 0 64_09N 169 30%v 19 161 St Lawrence Island 
1226-22171 Mirclh 6, 1973 0 52 48N 170 45W 20 159 St Lawrence Isldnd 
1227-20394 
1227-22203 
1227-22212 
1227-22214 
1227-22221 

March 7, 1973 
Morch 7, 1973 
March 7, 1973 
Mtich 7, 1973 
March 7, 1973 

10 
0 
0 
0 
0 

64 07W 
72 00N 
69 27N 
68 0aIN 
66 49W 

145 lOW 
160 17W 
161 40W 
166 I!'W 
l6d tOW 

19 
12 
15 
16 
17 

161 
172 
167 
165 
164 

Big Delta, very bottom of Image cloudy 
N of Walnright 
Point Iay 
Point Hope 
Berinri SoLaits, Chukchi Sea 

D 

1727-22723 
1227-22230 
12?1-2223? 

Match 7, 1973 
Iloch 7, louJ 
Ptri.h 7, 1973 

0 
0 

10 

63 
G1 
62 

29N 
(ON 
-](N 

Jo 
III 
1/2 

33W 
00W 
1 W 

19 
19 
20 

162 
161 
159 

Piirg Straits 
St ]awrence Island 
Bering Sea - Ice 
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1228-20135 March 8, 1973 0 69 28N 140 17W 15 167 Herschel Island 
1228-22270 
1228-22273 
1228-22275 

March 8, 1973 
March 8, 1973 
March 8, 19/3 

0 
0 
0 

69 .27N 
68 08N 
66 49N 

166 02W 
167.53W 
169.32W 

15 
16 
17 

167 
165 
164 

Point Hope 
Point Elope 
Siberia, ChukEchl Sea 

1231-21012 March 11, 1973 10 68 07N 146.15W 17 165 Arctic 
1234-21175 
1234-21181 
1234-21204 
1234-21211 
1234-21213 
1235-21233 
1235-21240 
1235-21242 
1235-21263 
1235-21265 
1235-21272 
1235-21274 
1236-21292 
1236-21294 

March 14, 1973 
March 14, 1973 
March 14, 1973 
March 14, 1973 
March 14, 1973 
March 15, 1973 
March 15, 1973 
March 15, 1973 
March 15, 1973 
March 15. 1973 
March 15, 1973 
March 15, 1973 
March 16, 1973 
March 16, 1973 

0 
15 

2 
0 

10 
0 
0 
2 

20 
3 
5 

10 
0 
0 

70 3aN 
69 21N 
61.19N 
59.57N 
58.34N 
70 39N 
69 22N 
68 04N 
61 21N 
59 58N 
58 35N 
57 12N 
70.39N 
69.21N 

1,16.59W 
149 01W 
157 39W 
158 42W 
159 40W 
148 22W 
150 25W 
152.14W 
129 04W 
160.06W 
161 04W 
161.58W 
149 53W 
151.55W 

16 
17 
24 
25 
26 
17 
18 
19 
25 
26 
27 
28 
17 
18 

o 

169 
167 
158 
157 
155 
169 
167 
165 
158 
157 
155 
154 
169 
167 

Plaxmon Island 
Sagavantrltok 
Sleetmute 
Dillingham 
Nushagak Bay 
Beechey Point 
Urniat, Sagavanirktok 
Chandler Lake 
Russian Mission, Sleetmute 
Goodnews 
Hagemeister Island 
Bristol Bay 
Beechey Point
Umat D 

1236-21301 March 16, 1973 0 68 03N 153.44W 19 165 KiLlili River, Chandler Lake D 
1236-21303 
1236-21310 

March 
March 

16, 1973 
16, 1973 

0 
0 

66 44N 
65.23N 

155.23W 
156 52W 

20 
22 

164 
162 

Hughes 
Kateel River 

1236-21312 March 16, 1973 0 64.02W 158.12W 23 161 Nutato 
1236-21324 
1236-21330 
1236-21333 
1237-19551 
1237-19553 

March 16, 1973 
March 16, 1973 
March 16, 1973 
March 17, 1973 
March 17, 1973 

0 
0 
0 
5 

20 

59 56N 
58.33W 
57.11N 
59.59, 
58.36N 

161 36W 
162 34W 
163 29W 
137 13W 
138.12W 

26 
27 
28 
26 
27 

157 
155 
154 
157 
155 

Goodnews 
Hagemetster Island 
Bristol Bay 
Skagway 
Mt Fairweather 

1237-21344 
1237-21350 
1237-21353 
1237-21355 
1237-21362 
1237-21373 
1237-21385 
1237-21391 

March 17, 1973 
March 17, 1973 
March 17, 1973 
March 17, 1973 
March 17, 1973 
March 17, 1973 
March 17, 1973 
March 17, 1973 

0 
0 
0 
5 
0 
0 
0 

-

71.56N 
70.39N 
69.2ZN 
68 04N 
66.45N 
62.42N 
58.36N 
57.13N 

148.58W 
151.IS5W 
153 17W 
155 051V 
156 43W 
160.47W 
163.57W 
164.51W 

16 
17 
19 
20 
21 
24 
27 
29 

172 
170 
167 
166 
164 
159 
155 
154 

N. of Beechey Point 
Harrison Bay, Beechey Point' 
Ikptkpuk River , Umiat 
Kilik River, Survey Pass 
Shungnak 
Holy Cross 
Bristol Bay--ice 
Bristol Bay, edge of ice 

4 
1zJU-z1411z 
1238-21405 

March 
March 

18, 19/3 
18, 1973 

0 
0 

71.54N 
70.38N 

150.26W 
152.45W 

17 
18 

172 
170 

Arctic Ocean, 
Harrison Bay 

n. of Harrison Bay 

r 

t 

S , 

4.) QF 
T, Q 

'11238-21411 March 18, 1973 
i­.t"1238-21414March 18, 1973 
1238-21420 March 18, 1973 
1238-21423 March 18, 1973 
1238-21425 March 18, 1973 
1238-21432 March 18, 1973 

0 
0 
0 
0 
0 
0 

69.21N 
68.02N 
66.44N 
65.24N 
64.02N 
62.40N 

154 48W 
156.37W 
158 18W 
159.47W 
161 08W 
162 21W 

19 
20 
21 
22 
24 
25 

167 
166 
164 
162 
161 
159 

Ikpikpuk River 
Howard Pass, Killik River 
Shungnak 
Candle, Kateel 
Norton Bay
Kwiguk, 1oly Cross 

1238-21434 March 18, 1973 0 61.18N 163.28W 26 158 Marshall 

o 
1238-21441 
1238-21443 
1239-20061 
1239-21461 
1239-21463 
1239-21470 
1239-21472 
1239-21475 
1239-21481 

March 18, 1973 
March 18, 1973 
March 19, 1973 
March 19, 1973 
March 19, 1973 
March 19, 1973 
March 19, 1973 
March 19, 1973 
March 19, 1973 

0 
0 
0 
0 
0 
0 
0 
0 
0 

59 57N 
58.34N 
61 21N 
71.55N 
70.40N 
69.23N 
68 05N 
66.45N 
65.25N 

164 29W 
165.28W 
129.03W 
151 S3W 
154.IIW 
156 13W 
158 03W 
159 41W 
161.09W 

27 
28 
26 
17 
18 
19 
21 
22 
23 

156 
155 
158 
172 
170 
168 
166 
164 
162 

Nunivak Island 
Bristol Bay 
East of McCarthy 
N. of Teshekpuk 
Teshekpuk 
Lookout Ridge, Ikpikpuk River 
Howard Pass, Ambler River 
Selawik, Shungnak 
Candle 

1239-21484 
1239-21490 
1239-21493 

March 19, 1973 
March 19, 1973 
March 19, 1973 

0 
0 
0 

64 04N 
62 43N 
61.21N 

162 30%V 
163.44W 
164.51W 

24 
25 
26 

161 
159 
158 

Solomon, 
Kwiguk 
Marshall 

Norton Bay 

1239-21495 
1239-21502 
1240-20115 
1240-21515 
1240-21531 
1240-21533 
1240-21540 

March 19, 1973 
March 19, 1973 
March 20, 1973 
March 20, 1973 
March 20, 1973 
March 20, 1973 
March 20, 1973 

0 
0 
0 
0 
0 
0 
0 

59 59N 
58.36N 
61.23N 
71.56N 
68.05 7 
66 47N 
65.26N 

165 S3W 
166 51kV 
140 27W 
153 12W 
59 25W 

161 01W 
162 33W 

27 
28 
26 
18 
21 
22 
23 

157 
155 
159 
172 
166 
164 
162 

Cape Mendenhall 
Bristol Bay 
E of McCarthy 
NZ of Teshekpuk 
Misneguk Mtns, Howard Pass 
Selawlk 
Bendleben, Candle 

1240-21542 
1240-21545 
1210-21551 
120-21554 
1241-20165 
1241-20171 

March 20, 1973 
March 20, 1973 
March 20,19/3 
March 20, 1973 
March 21, 1973 
March 21, 1973 

0 
0 
0 
0 
1 
0 

64 0GN 
62 45N 
61 22N 
60 00N 
64 06N 
b2 *lW4 

163 53W 
165 07W 
166 15W 
167.18M\ 
139 29W 
140.43W 

24 
25 
27 
28 
25 
2b 

161 
159 
158 
157 
161 
159 

Solomon 
Black, kwiguk 
ciHooper Bay 
Nruntvtd Island 
E of Eagle 
r of Nabesna 

1741-215/3 March 21, 1973 0 71.58N 154 38W 18 172 Barrow 
1211-21580 
1211-21582 

March 21, 1973 
Marc~h 21, 1973 

0 
0 

70 IZN 
69 25N 

156 57W 
159 00W 

19 
20 

170 
168 

Meade River 
Loolout Ridge, itukok River 
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1241-21585 
1241-21591 
 
1241-21591 
 
1241-2?000 
1241-22003 
 
1241-22005 
 
1241-22012 
 
1242-20221 
1242-22032 
1242-22034 
 
1242-22011 
1242-220-13 
1243-22090 
1243-22093 
1243-22095 
1243-22113 
1243-22120 
1243-22125 
1243-22131 
 
1247-20491 
1247-20493 
1247-20505 
1247-20511 
1251-21130 
1251-21132 
1251-21135 
1251-21141 
1252-21175 
1252-21182 
1252-21184 
1252-21191 
1252-21193 
1253-21233 
 
1253-21240 
1253-21242 
1253-21245 
1253-21265 
1253-21272 

1253-21274 
1253-21281 
1253-21283 
1254-21303 
1254-21310 
1254-21312 
1254-21315 
1254-21321 
1254-21324 
1255-19551 
1255-21355 
1255-21364 
1255-21371 
1256-21402 
1256-21405 
1256-21411 
1256-21414 
1257-21461 
1258-21515 
1258-21540 
1258-21542 
1258-21545 
1258-21551 
1258-21563 
1258-21565 
1259-21580 
1259-21582 
1259-21585 
1259-21591 
1259-21594 
1259-22000 
1259-22003 
1260-22032 
1261-2029,1 
1261-22090 
1261-22093 
1261-7210) 

March 21, 1973 
March 21, 1973 
March 21, 1973 
March 21, 1973 
March 21, 1973 
March 21, 1973 
March 21, 1973 
March 2?, 1973 
March 22, 1973 
March 22, 1973 
March 22, 1973 
March 22, 1973 
March 23, 1973 
March 23, 1973 
March 23, 1973 
March 23, 1973 
March 23, 1973 
March 23, 1973 
March 23, 1973 
March 27, 1973 
March 27, 1973 
March 27, 1973 
March 27, 1973 
March 31, 1973 
March 31, 1973 
March 31, 1973 
March 31, 1973 
April 1, 1973 
April 1, 1973 
April!, 1973 
April 1, 1973 
April 1, 1973 
April 2, 1973 
April 2, 1973 
April 2, 1973 
April 2, 1973 
April 2, 1973 
April 2, 1973 

April 2. 1973 
April 2, 1973 
April 2, 1973 
April 3, 1973 
April 3, 1973 
April 3, 1973 
April 3, 1973 
April 3, 1973 
April 3, 1973 
April 4, 1973 
Anril 4, 1973 
April 4, 1973 
April 4, 1973 
April 5, 1973 
April 5, 1973 
April 5, 1973 
April 5, 1973 
April 6, 1973 
April 7, 1973 
April 7, 1973 
April 7, 1973 
April 7, 1973 
April 7, 1973 
April 7, 1973 
April 7, 1973 
April 8, 1973 
April 8, 1973 
April 8, 1973 
April 8, 1973 
April 8, 1973 
April 8, 1973 
April 8, 1973 
April 9, 197 
April 10, 1973 
April 10 1973 
April 10, 1973 
April 10, 1973 

0 68.07N 160.49W 
 21 166 Misheguk Mtn 
0 66 48N 162 28W 
 22 
 164 Xotzebue Selawi 
0 
 65 28N 163 51W 
 24 
 162 
 Bendleben 
0 64 07N 165 8W 25 
 161 
 Norton Sound. Nome 
0 61 46N 166 31W 
 26 
 159 
 Black. Bering Sea 
0 
 61 24N 167 39W 
 27 
 158 Bering Sea, Hooper Bay 

10 
 60 01N 168.43W 
 28 157 Bering Sea, Nunivak Island 
0 65 25N 139.38W 
 24 162 E. of Charley River 
0 71 55N 156 08W 18 
 172 
 Barrow 
0 70.39N 
 158.26W 
 19 
 170 
 Meade River 
0 69.22N 160 28W 
 21 
 168 
 Utukok River 

20 68.04N 162 17W 
 22 166 Delong Mtns, Misheguk 
0 
 71.5S6N 
 157.35W 
 19 
 172 
 N. of Barrow 
0 70 40N 159.52W 20 
 170 
 Wainwright, Meade River 
0 69.24N 161.55W 21 
 168 
 Point Lay 
5 64.66N 168.16W 26 161 Nome 

10 62.44N 169 30W 27 159 St Lawrence Island 
0 60.01N 
 171.41W 29 
 157 Bering Sea, ice 

10 
 58.38N 
 172.40W 30 
 155 
 Bering Sea, ice 
5 70.41N 139.47W 21 170 E of Barter Island 
0 69 23N 141.5OW 23 168 Demarcation Point 

15 65 26N 146.49W 26 162 Circle 
25 64.05N 148.09W 27 161 Fairbanks D-C 

0 68.09N 149.21W 25 166 Philip Smith Mountains 
10 66.50N 151.00%V 26 164 Battles 
0 
 65.30N 152 30W 28 
 163 
 Tanana

0 
 64.10N 
 153.52W 29 
 161 
 Ruby, Kantishna 
0 70.43N 146 57W 23 170 Flaxman Island 
0 69.26N 149.01W 25 168 Sgavanirktok 

20 68.08N 150 51W 26 166 Chandler Lake, Philip Smith Mtns 
2 66.49N 152 29W 27 164 Bettles 
2 65.28N 153 59W 28 163 Melozitna, Tanana 

20 
 70 43N 148 19W 24 
 171 
 Beechey Point 
20 69.27N 150 21W 25 168 Umiat, Sagavanirktok 

0 68.09N 152.11W 26 166 Chandler Lake 
25 66.49N 153.51W 27 164 Hughes, Bottles 

0 60.04N 160 07W 33 157 Bethel, Goodnews 
5 58.41N 161 .06W 34 
 155 Hagemeister Island 

0 57.18N 162.001V 35 
 154 Bristol Bay

10 55 54N 162.52W 36 152 Cold Bay, Port Moller

is 54.30N 163.40"! 37 151 False Pass


0 66.48N 155.25W 28 
 164 
 Hughes

0 65.28N 156.54W 29 163 Kateel River, Melozitna 
0 64.07N 158.15W 30 161 Nulato

0 62.46N 159.29%V 
 31 159 Holy Cross, Iditarod

0 61.24N 160.36W 
 32 158 Russian Mission

0 60.02N 161 39W 
 33 156 Baird Inlet, Bethel 
5 60.01N 137 13W 
 33 156 N. of Skagway 
0 68.07N 155.12W 
 27 166 Killik River 
0 65.28N 158.18W 29 163 KaLeel River 
0 64 08N 159 39W 30 161 Norton Bay, Nulato 
0 72 0ON 150 23W 24 173 N. of Harrison Bay 
0 70.44N 152.44W 25 171 Harrison Bay 
0 69.27N 154.48W 26 168 Ikpikpuk River 
0 68.09N 156 37W 27 166 Howard Pass 
0 72 0IN 151.50W 24 173 N. of Harrison Bay 
0 72.01N 
 153.14W 25 
 173 
 N. of Teshexpuk 

10 65.30N 162.35W 30 163 Bendleben, Candle 
0 64.09N 163.56W 31 161 Solomon 
0 62 47N 164 59W 32 160 Bleck, Kwiguk 
0 

60 
61.26N 
57 17N 

166 
169 

17W 
 
14W 
 

34 
 
37 
 

158 
154 

Hooper Bay 
Top cloudy but Pribilof Islands seem clear 

20 55 54N 170.05W 
 38 152 Pribilof Islands 
5 70.45N '16 57W 
 26 171 Barrow 

10 69 28N 159 01W 27 169 Utukok River - Lookout Ridge 
0 68.09N 160 51W 28 167 Misheguk MItn. 
2 66 SON 162 30W 29 165 Kotzebue - SelawLk 
0 65 30N 163 59W 31 163 Bendleben 
5 64.09N 165 20W 32 161 Nome - Solomon 

20 62 48N 166 35W 33 
 360 Black 
0 72 G1W 156 01W 25 171 BOrow 
0 
 62 48N 113 8W 31 160 Nolbcsna 
0 72 0IN 15/ 30%V 
 26 174 N Of Bnirow 

10 70 4ISN 159 45%V 
 27 171 WVnnwright, Meade River 
is 68 09w 1u3 413%V 70 167 Di,ionq Mountains 

40





1261-2120 
1262-20331 
1262-20331 
1262-20340 
 
1262-22145 
1262-22151 
1262-22154 
1262-22160 
 
1262-22163 
 
1263-20383 
1263-20385 
 
1263-20392 
1263-20394 
1263-22203 
1263-22210 
 
1263-22212 
 
1264-19051 
1264-20135 
 
1264-20441 
 
1264-20444 
 
1265-20500 
 
1266-20554 
 
1266-20561 
 
1266-20572 
 
1267-21012 
 
1267-21051 
 
1268-21064 
 
1268-21071 
1268-21073 
 
1269-21123 
 
1269-21125 
 
1269-21132 
 
1269-21155 
 
1270-21181 
 
1271-21240 
 
1271-21242 
 
1271-21245 
 
1271-21251 
 
1271-21254 
 

1271-21263 
 
1271-21272 
 
1272-21294 
1272-21300 
1272-21303 
1272-21305 
1272-21312 
1272-21314 
1272-21321 
1272-21323 
1272-21330 
 
1272-21332 
1273-21361 
 
1273=21364 
1273-21370 
1274-20002 
1274-20005 
1274-21402 
1274-21420 
 
1274-21422 
 
1274-21425 
1275-20061 
1275-20063 
1275-21483 
1276-21542 
1276-21544 
1276-21551 
 
1276-21553 
 
1277-21584 
 
1277-22000 
 
1277-22002 
 
1277-22005 
 
1271-22011 
 
3279-20265 
1279-20272 
1279-20274 
1219-20281 

April 10. 1913 
April 11, 1973 
AprI 11, 1973 
April 11, 1973 
April 11, 1973 
April 11, 1973 
April 11, 1973 
April 11, 1973 
 
Apr1l 11, 1973 
 
Aor1l 12, 1973 
Anril 12, 1973 
 
April 12, 1973 
April 12, 1973 
April 12, 1973 
April 12, 1973 
April 12, 1973 
April 13, 1973 
Aoril 13, 1973 
April 13, 1973 
April 13, 1973 
April 14, 1973 
ADril 15, 1973 
April 15, 1973 
April 16, 1973 
April 16, 1973 
April 16, 1973 
April 17, 1973 
April 17, 1973 
April 17, 1973 
Aortl 18, 1973 
April 18, 1973 
April 18, 1973 
Aoril 18, 1973 
April 19, 1973 
April 20, 1973 
April 20, 1973 
 
April 20, 1973 
Aoril 20, 1973 
April 20, 1973 

April 20, 1973 
April 20, 1973 
April 21, 1973 
April 21, 1973 
April 21, 1973 
April 21, 1973 
April 21, 1973 
April 21, 1973 
April 21, 1973 
Anril 21, 1973 
Aoril 21, 1973 
 
APril 21, 1973 
April 22, 1973 
April 22, 1973 
April 22, 1973 
April 23, 1973 
April 23, 1973 
April 23, 1973 
April 23, 1973 
April 23, 1973 
April 23, 1973 
April 24, 1973 
April 24, 1973 
April 24, 1973 
April 25, 1973 
April 25, 1973 
April 25, 1973 
 
April 25. 1973 
 
April 26, 1973 
April 26, 1973 
April 26, 1973 
April 26, 1973 
April /6, 1973 
 
April 21', 1973 
Aril /8, 1973 
A ril 28, 1913 
April 28, 1973 

10 
0 
0 

10 
 
5 
5 

10 
3 
5 
0 
0 
0 
5 
0 
0 
0 
 
0 

20 
10 
 

0 
0 
 

10 
 
20 
 

0 
5 
10 
 
5 
0 

20 
 
10 
 

0 
20 
 
20 
 

5 
10 
 

0 
0 
0 
0 

5 
 
15 

15 
5 
 
0 
0 
0 
0 
0 
0 
0 
0 

10 
 
0 
0 
0 

15 
5 

10 
 
0 
0 
.. 

20 
0 
0 
0 
0 

10 
 
0 
0 
0 

10 
 
0 
 
5 

15 
15 

0 

62.48N 
66 SIN 
65 31N 
64 ION 
72 02N 
70.46N 
69.291, 
68.11N 
 
66 SN 
 
68 ION 
 
66.50N 
 
65 3ON 
64.09N 
72 02N 
70 46N 
69.29N 
54.31N 
69 28N 
68 1IN 
66 SIN 
 
68.13N 
 
68.13N 
 
66.54N 
62 52N 
 
68.13N 
 
55 57N 
 
69.29N 
68.11N 
66 51T 
 
69.29N 
 
68.10N 
66.51N 
 
58,42N 
 
69.29N 
 
69.30N 
 
68.12N 
 
66,52N 
 
65.32N 
 
64.11N 
 

61.28N 
 
58 42N 
69.33N 
68.14N 
66.55N 
65.35N 
64 14N 
62.53N 
6131N 
60.08N 
58.46N 
57 22N 
66.55N 
65 35N 
64.15N 
61.31N 
60 09N 
72.06N 
66 56N 
 
65 36N 
 
64 ISN 
61.31N 
60 09N 
64 14N 
61.14N 
62.53T 
61 30N 
 
60 08N 
 
60.18N 
64 18N 
62.56N 
61.31N 
 
60 IIN 
 
68 IN 
67 BON 
65 40N 
64 ION 

169 25W 
140 59W 
142 28W 
143 5OW 
 
159.00W 
161.19W 
163 21W 
165 12W 
166 51W 
 
140.51W 
 
142 29W 
143 58W 
145 19W 
160 23W 
162.43W 
164 46W 
129 49W 
140 21W 
142 1IS 
143.50W 
143.38W 
145.03W 
146 42WV 
150 47W 
146 27W 
157 lOW 
146 10W 
147.59W 
149.37W 
 
147 34W 
149.24W 
151 03W 
158 16W 
149 0W 
150 25W 
152.15W 
 
153.54W 
155.23W 
156.44W 

159.07W 
161.09W 
151 47V 
153.38W 
155 IW 
156.47W 
158 09W 
159 24W 
160 33W 
161 37W 
162 36W 
163 31W 
156.44W 
158 14V 
159 36W 
137.34W 
138.37W 
150 16W 
158.10W 
19 40W 
161 02W 
139.01W 
140.04W 
162 28W 
163 53W 
IfC 08W 
lbb 16W 
167 OW 
160 l8w 
165 19W 
166 34W 
167.42W 
168 45W 
137 4,W 
139.2,W 
1,10 56V 
112 IBW 

34 
31 
32 
33 
 
26 
27 
28 
29 
31 
 
30 
 
31 
 
32 
33 
26 
28 
 
29 
 
41 
 
29 
 
30 
 
31 
30 
 
31 
 
32 
 
35 
 
31 
 
41 
 
30 
 
32 
33 
 
31 
 
32 
 
33 
 
40 
 
31 
 
31 
33 
 
34 
 
35 
 
36 

38 
 
40 
32 
33 
 
34 
 
35 
 
36 
37 
 
39 
 
40 
41 
 
42 
34 
 
36 
37 
 
39 
 
40 
30 
35 
 
36 
 
37 
 
40 
41 
37 
 
38 
39 
 
40 
41 
 
35 
38 
 
39 
 
40 
 
41 
 
i5 
 
36 
37 
 
39 
 

160 
165 
163 
161 
 
174 
171 
169 
167 
165 
167 
165 
163 
161 
174 
171 
 
169 
 
151 
169 
 
167 
 
165 
 
167 
 
167 
 
165 
 
160 
 
167 
 
152 
 
169 
167 
165 
 
169 
 
167 
 
165 
 
155 
 
169 
 
169 
 
167 
 
165 
 
163 
 
161 
 

158 
 
155 
 
169 
167 
165 
163 
161 
160 
158 
156 
155 
 
153 
165 
 
163 
161 
158 
156 
174 
165 
 
163 
 
'161 
158 
156 
161 
161 
160 
158 
156 
 
167 
 
161 
 
160 
 
158 
 
156 
 
167 
165 
163 
161 

Boring Sea - iORIGINAL p. 
Black River rAG is 
Charley River OF POOR QUALITY 
Eagle


N of Wainwright 
Xvainright 
Point Lay 
DeLong Mountains 
Slushmarof 
Table Mtn D 
Black River D 
Charley River 
Big Delta D 
N of Wainwright 
Wainwright 
Point Lay 
Canada, SE of Prince Rupert 
Herschel Is. 
Table Mountains 
Black River 
Table Mrs 
Arctic 
Fort Yukon 
Talkeetna Mtn D--
Arctic D 
Sut-vik Island 
Mt Michelson 
Philip Smith Mtns 
Beaver 
Sagavanrktok - Mt. Michelson 
Philip Smith Mtns 
Bettles 
Nushagak Bay 
Sagavanirktok 
Umiat -Sagavanirktok 
Chandler Lake 
Hughes - Bettles 
Melozitna 
Nulato, Ruby 

Russian Mission - Sleetmute 
Hagemeister Island 
Umiat



illik River, Chandler Lake


Hughes


Kateel River, Melozatna


Nulato


Holy Cross, Iditarod


Russian Mission


Bethel


Kuskokwim Bay - Hagemetster Is


Bristol Bay & Ice


Shungnak - Hughes


Kateel River


Norton Bay, Nulato


N of Skagway


Yakutat 

N. of Harrison Bay 
Shungnak


Candle, Kateel R


Norton Bay


North of Mt St Elas


Mt. St Elias


Norton Say


Soloman


Black - Kwtguk


Hooper Bay


Nunivak-Island


Misnoguk Mies


Nome, Solomon


Black


Ilooper Boy


Bering Sea


rart of Table Mts


Fast ol Coloon


Chorley River


Eagle 



1279-2,090 'April 28, 1973 0 72 11N 157 18W 32 175 Bdrrow 
1279-22092 April 28, 1973 5 70 55N 159 39W 33 172 Walntright, Meade River 
1279-22113 April 28, 1973 5 64 19M 168.10W 39 161 Bering Sea - Ice 
1279-22115 April 28, 1973 10 62.58N 169 25W 10 160 St Lawrence Island - Ice 
1280-20330 April 29, 1973 20 66.59N 140 51W 37 165 East of Black River 
1280-20333 April 29, 1913 0 65.39H 142 21W 38 163 Charlie River C. 
1280-20335 
1283-20495 

April 29, 1973 
May 2, 1973 

0 
0 

61 18N 
68 16N 

143.43W 
143 35W 

39 
36 

161 
167 

Delta - Eagle 
Table Mtn 

C­

1283-20502 May 2, 1973 0 66.58N 145 14W 28 165 Ft. Yukon _ 
1283-20504 May 2, 1973 5 65.37N 146.44W 39 163 Circle C. 
1283-20513 May 2, 1973 15 62.55N 149 22W 41 159 Talkeetna Mtns C. 
f284-20551 
1284-20553 

May 3, 
May 3, 

1973 
1973 

10 
0 

69 34N 
68.15N 

143.12W 
145. 0 2W 

36 
37 

170 
157 

Demarcation 
Arctic 

Point C 

1284-20560 May 3, 1973 0 66 56N 156 41W 38 155 Ft Yukon 4 
1284=20562 May 3, 1973 0 65.35N 148.11W 39 163 Livengood C-. 
1284-20565 May 3, 1973 0 64.15N 159.33W 40 161 McKinley 0­
1284-20571 May 3, 1973 25 62.53N 150.47W 41 159 Talkeetna L 
1285-21014 May 4, 1973 20 66 59N 148.02W 38 165 Beaver L_ 
1285-21021 
1285-21023 

May 4, 
May 4, 

1973 
1973 

5 
3 

65.39N 
64.18N 

149 32W 
150.54W 

39 
40 

163 
161 

Livengood 
Kantishna River 

e-
C.. 

1288-21210 May 7, 1973 3 60.12N 158 42W 45 156 Taylor Mtns 
1288-21212 
1291-21363 

May 7, 1973 
May 10,1973 

1 
5 

58.49N 
65.35N 

159 41W 
IS8. 15W 

46 
41 

154 
163 

Hagemelster Island, 
1hateel River 

131shagak Bay 
C. 

1291-21370 
1291-21372 

May 10, 1973 
May 10, 1973 

5 
5 

64 14N 
62.52N 

159 38W 
160.53W 

42 
43 

161 
Is9 

Norton Bay, Nulato 
Kwlguk, Holy Cross 

C. 
& 

1291-21375 May 10, 1973 5 61 30N 162.02W 44 157 Marshall, Russian Mission C­
1291-21381 May 10, 1973 10 60.07N 163.05W 45 155 Kusl'okwin 
1293-21482 May 12, 1973 15 64.15N 162.27W 43 161 Norton Bay 
1293-21491 May 12, 1973 10 61.32N 164.50W 45 157 Marshall 
1293-21494 May 12, 1973 10 60 ION 165.53W 46 155 Nunivak Island 
1293-21500 May 12, 1973 10 58.47N 166.51W 47 153 Bering Sea 
1294-20121 May 13, 1973 10 6D.08N 141.31W 46 155 Icy Bay 
1294-21541 May 13, 1973 0 64.14N 163.56%V 43 161 Soloman 
1294-21543 May 13, 1973 10 62 53N 165.10lw 44 159 Black 
1294-21550 May 13, 1973 0 61.31N 166.18W 45 157 Hooper Bay 
1294-21552 May 13, 1973 0 60 08N 167 21W 46 155 Nunivak Island 

1295-20161 May 14, 1973 0 65 38N 138.11W 42 163 East of Charley RLver 
1295-20163 May 14, 1973 0 64.17N 139.33W 43 151 East of Eagle 
1295-21572 May 14, 1973 0 72.09N 154 34W 36 175 North of Teshekouk 
1295-21575 May 14, 1973 5 70 53N 156 55W 37 172 Meade River 
1295-21581 
1295-21584 

May 14, 1973 
May 14, 1973 

5 
15 

69.35N 
68.17N 

158 59W 
160 SOW 

38 
40 

169 
167 

Ututok River, Lookout Ridge 
Misheguk Mtn 

1298-20323 May 17, 1973 0 68.19N 139.15W 40 167 East of Table Mtn C. 
1298-20325 May 17, 1973 2 67.00N 140.55W 41 165 Coleen, Black River 
1299-22224 May 18, 1973 2 64.18N 171 03W 44 161 Siberia, Bering Straits 
1300-20460 May 19, 1973 25 61.35N 149.01W 46 157 Anchorage D 
1300-22262 
1300-22265 
1300-22271 

May 19, 1973 
May 19, 1973 
May 19, 1973 

0 
0 
5 

70.56N 
69.39N 
68 28N 

164.02W 
166.07W 
167.58W 

38 
40 
41 

172 
169 
67 

Point Lay 
Point Hope 
Point Hope 

C-. 
C. 

1300-22274 May 19, 1973 20 67 01N 169.37W 42 165 Chukchi Sea 
1300-22280 May 19, 1973 15 65 41N 171.07W 43 163 Chukotsch Penn. 
1304-21063 May 23, 1973 2 69 36N 146 04W 40 169 Mt. Michelson C 
1305-21115 May 24, 1973 5 20.52N 145.31W 39 172 Fla man Is 
1305-21121 May 24, 1973 20 69.35N 147.35W 41 169 Sagavatrktok, Mt Michelson 
1305-21133 May 24, 1973 0 65.36N 152.36W 44 152 Tanana 
1307-19434 May 26, 1973 0 58 46N 135.17W 50 152 Juneau C 
1307-21231 May 26, 1973 3 70 53N 148 ISW 40 172 Beechey Point D -0 
1308-21290 May 27, 1973 0 70 55N 149 37W 40 172 Beechey Point D 
1308-21292 May 27, 1973 0 69 38N 151 41W 41 169 Urniat D 
1308-21295 May 27, 1973 5 68 20N 153 32W 42 167 Killik River, Chandler 
1308-21301 May 27, 1973 S 67 0ON 155 12W 43 164 Survey Pass, Hughes 
1308-21310 May 27, 1973 is 64.19N 158 OSW 46 160 Nulato 
1308-21313 May 27, 1973 20 62.57N 159 21V 47 158 Holy Cross, IdLtarod 
1311-21472 May 30, 1973 0 66 57N 1>3 41W 44 164 Sela,ik, Shungnak C 
1311-21475 May 30, 1973 20 65 36N 161 low 45 162 Sela ,k C 
1311-21481 May 30, 1973 0 64 15N 162 30W 46 160 Solomon, Norton Bay C 
1312-20113 May 31, 1913 20 61 32N 110 28W 48 156 McCairth/ & East C 
1312-21521 May 31, 1973 0 68.18N 159 24W 43 166 Misheguk Mtn, Howard Pass C 
1312-21531 May 31, 1973 0 66 58N 161 04W 44 164 Mishcguk Mtn C 
1312-21533 May 31, 1973 20 65 37N 162.34W 45 162 Bendelben, Candle C 
1313-21582 June 1, 1973 0 68 ION 160 54W 43 166 Mi-hheguk Mtn C 
1313-21585 Juno 1; 19/3 5 66 5N 162 3-V 44 164 hotzebuo C 

1314-22011 June 2, 1973 5 68 IN 162 17W 43 166 i)"Long Mtn, Iisheguk 
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1314-22013 
1317-20374 
1317-2Z203 

June 2, 1973 
June 5, 1973 
June 5, J973 

0 
0 
0 

66 59N 
69.38N 
70.55N 

163.55W 
138 56W 
162 38W 

44 
42 
41 

164 
168 
171 

Kotzebue 
Canada, Herschel Island 
Wainwright 

C 

1318-20432 June 6, 1973 20 69 38N 140.Z0W 42 168 Herschel Island 

1323-19320 June 11, 1973 15 58.49N 132.26W 51 150 Taku River C 

1326-21284 June 14, 1973 0 70.50N 149 51W 42 170 Beechey Point C + D 

1326-21291 
1326-21305 

June 14, 
June 14, 

1973 
1973 

5 
5 

69.32N 
64 12N 

151.55W 
158 14W 

43 
47 

168 
158 

Umlat 
Nulato 

D 

1326-21311 
1228-20004 

June 14, 1973 
June 16, 1973 

5 
20 

62 SON 
58.42N 

159 28W 
139 38W 

48 
52 

156 
150 

Holy Cross 
Yakutat 

C 

1328-21413 
1328-21415 
1328-21422 
1329-21455 
1329-21462 

June 16, 1973 
June 16, 1973 
June 16, 1973 
June 17, 1973 
June 17, 1973 

5 
1 
0 

20 
3 

66.54N 
65.33N 
64 12N 
70.51N 
69.33N 

158 15W 
159 44W 
161 05W 
154.04W 
156.08W 

45 
46 
47 
42 
43 

163 
160 
158 
170 
167 

Shungnak 
Candle - Kateel 
Norton Bay 
Teshekpuk 
Lookout Ridge 

C 
C 

1329-21464 June 17, 1973 3 68.15N 157 57W.­ 44 165 Howard Pass 

1329-21471 
1329-21473 

Tune 17, 1973 
June 17. 1973 

0 
10 

66.55N 
65 35N 

159 36W 
161.06WN 

45 
46 

163 
160 

Selawik 
Candle 

C 
C 

1330-21523 
1330-21525 

June 18, 1973 
June 18. 1973 

5 
0 

68.13N 
66 52N 

159.32W 
161.13W 

44 
45 

165 
162 

Misheguk Mtn, 
Selawik 

Howard Pass C 
C * 0 

1334-22155 June 22, 1973 5 66.54N 166 52W 45 162 Shishmaref C 

1334-22161 June 22, 1973 0 65 34N 168.22W 46 160 Teller C 
1334-22164 June 22, 1973 0 64 13N 169 44W 47 158 St. Lawrence C 

1335-22201 
1335-22215 

June 23, 1973 
June 23, 1973 

10 
2 

70.51N 
65 34N 

162 45W 
169.48W 

42 
46 

170 
160 

Walnwright 
Teller, Little & Big Diomede C 

1335-22222 
1335-22224 
1335-22231 

June 23, 1973 
June 23, 1973 
June 23, 1973 

2 
0 
5 

64.13N 
62.51N 
61.30N 

171.09W 
172.23W 
173.31W 

47 
48 
50 

158 
155 
153 

- St. 
St. 
St. 

Lawrence Island 
Lawrence Island 
Matthews 

c. 
C 

1336-20440 
1336-22262 
1336-22274 

June 24, 1973 
June 24, 1973 
June 24. 1973 

10 
15 

1 

66.51N 
69.29N 
65.30N 

143 56W 
166 17W 
171.13W 

45 
43 
46 

162 
187 
160 

Black River 
Point Hope 
Siberia 

C 

1336-22280 
1337-22330 
1337-22332 

June 24, 1973 
June 25, 1973 
June 25, 1973 

0 
0 
0 

64.09N 
66.54N 
65.34N 

172 24W 
171 lOW 
172 40W 

47 
45 
46 

157 
162 
160 

Siberia, St 
Siberia 
Siberia 

Lawrence 
C. 
C. 

1337-22335 June 25, 1973 0 64.12N 174.02W 47 157 Siberia 

1339-20595 June 27, 1973 20 70.50N 142 43W 42 169 Barter Island 

1339-22424 June 27, 1973 0 72.06N 166.07W 41 172 Chukchi Sea 

1339-22431 
1339-22433 
1339-22440 

June 27, 1973 
June 27, 1973 
June 27, 1973 

0 
0 
0 

70.51N 
69.33N 
68.15N 

168.27W 
170.32W 
172 22W" 

42 
43 
44 

169 
167 
164 

Chukchi Sea 
Chukchi Sea 
Chukchi Sea­

1339-22442 
1341-21130 
1341-21135 
1341-21141 

June 27, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 

0 
10 
20 
5 

66.55N 
65.33N 
62.49N 
61.28N 

174 01 
152 39W 
155.14W 
156.23W 

45 
46 
48 
49 

162 
159 
155 
153 

o Siberia 
Tanana 
McGrath 
Sleetmute, Lime Hills 

C 
C 
C 

1341-21144 
1342-21170 
1342-21173 
1342-21191 
1342-21193 
1344-21283 
1344-21290 
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 
1352-90310 

June 29, 1973 
June 30, 1973 
June 30, 1973 
June 30, 1973 
June 30, 1973 
July 2, 1973 
July 2. 1973 
July 2, 1973 
July 3, 1973 
July 3, 1973 
July 3, 1973 
July 3, 1973 
July 3, 1973 
July 3, 1973 
July 4, 1973 
July 4, 1973 
July 7, 1973 
July 8, 1973 
July 91 1973 
July 9, 1973 
July 10, 1973 
July 10, 1973 

5 
15 
15 
10 
20 

0 
2 
0 
5 

20 
10 
10 
15 
10 
20 
20 
0 
2 

10 
5 
5 
10 

60.03N 
70.49N 
69.31N 
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 
61.24N 
62.41N 
61 19N 
62.41N 
61.22N 

157.D5W 
147.01W 
149 04W 
155.23W 
156.37W 
149 53W 
151 57W 
153 47W 
151.30W 
153.33W 
155.22W 
157 00W 
158 28V 
159.48WV 
161.10W 
163.31W' 
154 54W 
143.26W 
143.48W 
144 56W 
145 11W 
146 ?)%V 

50 
42 
43 
47 
48 
42 
43 
44 
41 
43 
44 
45 
46 
47 
47 
49 
40 
48 
47 
48 
17 
48 

151 
196 
166 
157 
155 
169 
166 
164 
169 
166 
164 
161 
159 
157 
157 
153 
172 
153 
155 
152 
15 
153 

Taylor Mis. 
Beechey Pt., Flaxman Is. 
Sagavanirktok 
Ruby 
Iditarod, McGrath 
Beechey Point 
Umlat 
Chandler Lake 
Harrison Bay 
Ikpikpuk River 
KLIlik River 
Shungnak 
Kateel River 
Norton Bay, Nulato 
Norton Bay 
Marshall 
Barrow 
McCarthy 
Nabosna 
Valdez, McCarthy 
Gulkarn 
Valde 

C, 
C + D 
C 
C 
C + D 
C 
C 
C 
C 
C 
C 
C 
C 

C 

C-
D 
d + D 
C + D 

1352-20342 
1354-22275 
1156-20540 

July 10, 1973 
July 12, 1973 
July 11,1973 

15 
20 

0 

60 0N 
64 08N 
70 eIN 

1,17.23W 
172,39W 
14]1.22W 

*19 
46 
4l0 

150 
157 
168 

Seward, Cordova 
Siberia. St L-t ronce Island 
Baiter island 

1358-19261 
1350-19264 
1358-19271 
1158-21052 

]ul, lb. 
July 16 
July 16, 
July 16, 

1973 
1973 
1973 
1973 

2 
0 
0 

20 

57.1IN 
55 51N 
54 21N 
70 H1N 

131 58%v 
132 19W 
133.17W 
114.18W 

50 
51 
52 
10 

147 
145 
14 
168 

East of Sumdun 
Craig, ketchikon 
Dbon Entrance 
Ilaxinan Island 

C 
C 

-D 

A 1:t 



1358-21013 July 16, 1973 20 64.07N 152.32W 45 157 Kantlshno River C 
1358-21075 July 16, 1973 2 6.46N 153 45W 46 155 McGrth C 
1358-2108Z July 16, 1973 20 61.21h 154 53W 47 153 Lime Illls 
1362-21305 July 20 1973 5 62.43N 159 3W 46 155 Holy Cross, Iditarod C 
133-21354 July 21, 1973 0 65 25N 158.32W 43 159 Katoel River C 
1363-213,3 July 21, 1973 0 62.43N 161.041V 45 155 Holy Cross C 
1363-213/0 July 21, 1973 15 61.20N 162.10W 46 153 Russian Mission C 
1365-20051 July 23, 1973 20 61.21N 139 07W 46 153 Burwash Landing C 

1370-20314 July 28, 1973 10 68 07N 139.35W 40 163 E. of Table Mtn 
1374-19150 August 1, 1973 0 55.47N 129 59W 48 146 East of Ketchikan C 
1375-20595 August 2. 1973 10 69.24N 144.57W 37 166 Flaxman Island D 
1375-21002 August 2, 1973 15 68 05N 146 46W 38 164 Arctic D 
1384-21533 August 11, 19/3 5 62.39N 165.14W 40 156 Black, Kwviguk 
1386-22031 August 13, 1973 15 68.03N 162.32W 35 164 DeLong Mts. 

1387-20275 August 14, 1973 15 61.20N 144.54W 41 155 Valdez D 
1387-20281 August 14, 1973 0 59 58N 145 56W 42 153 Cordova, Middleton Is. C + D 
1387-20284 August 14, 1973 0 58.35N 146.54W 43 152 Gulf of Alaska 
1387-22090 August 14, 1973 5 68.04N 163 58W 35 165 DeLong Mt. C 
1387-22095 
1388-20333 
1388-20335 

August 14, 1973 
August 15, 1973 
August 15, 1973 

20 
2 
3 

65.22N 
61.20N 
59.58N 

167.05W 
146 18W 
147 20W 

37 
40 
41 

160 
155 
153 

Teller C 
Valdez C + D 
Blying Sound D 

1388-20342 August 15, 1973 0 58.35N 148.18W 42 152 Gulf of Alaska 
1389-20364 August 16, 1973 15 69.23N 139.06W 33 167 Herschel Is. 
1389-20373 August 16, 1973 10 66.45N 142.32W 36 163 Block River C 

1389-20380 
1389-20394 
1390-20450 
1390-20452 

August 16, 1973 
August 16, 1973 
August 17, 1973 
August 17, 1973 

20 
5 

10 
0 

65.25N 
59.59N 
61.22N 
60.OON 

144.00W 
148.45W 
149.09W 
150.12W 

37 
41 
40 
41 

161 
154 
156 
154 

Circle 
Seward D-P 
Anchorage C + D 
Kenai C + D 

1392-19145 August 19, 1973 5 55.49M 129 59W 43 149 East of Ketchikan r. 
1392-19151 
1396-21162 

Aucust 19 1973 
August 23, 1973 

0 
20 

54.24N 
70 41N 

130 46W 
147.08W 

44 
30 

148 
170 

SBE,Prince Rupert C 
Beechey Pt , Flaxman Island D C 

1396-21165 August 23, 1973 20 69.24N 149.09W 31 168 Sagavanirktok 
1406-20320 September 2, 1973 10 65 29N 142.29W 31 163 -CharleyRiver 
1406-20334 September 2, 1973 3 60.01N 147.15W 35 157 Seward, Cordova c­
1406-20340 September 2, 1973 10 58 38N 148.14W 36 155 Gulf of Alaska 
1406-22131 September 2, 1973 5 72.02N 159.04W 25 174 Arctic Ocean 
1406-22142 September 2, 1973 20 68.09N 165.14W 29 167 Point Hope 
1406-22145 September 2. 1973 5 66.50N 166.53W 30 165 Shlshmaref 
1407-20371 September 3, 1973 20 66.49N 142 28W 29 165 Black River D 
1407-20374 September 3, 1973 2 65.28N 143.57W 31 163 Charley River C t 

1407-20380 September 3, 1973 15 64 07N 145.17W 32 161 Delta C -r 
1407-20383 September 3, 1973 20 62.46N 146.31W 33 160 Gulkana D 
1407-22191 September 3, 1973 60 70.44N 162.44W 26 171 Wainwright, cIds over water, land clear 

1407-22194 September 3, 1973 15 69.27N 164.46W 29 169 Point Lay 
1407-22200 Sept 3, 1973 20 68.08N 166.35W 28 167 Point Hope, cids over water, land clear 
1408-20423 Sept. 4, 1973 15 68.08N 142.12W 28 167 Table Mt. 
1408-20430 Sept. 4, 1973 0 66.49N 143 51W 29 165 Black River C + D 
1408-20432 Sept. 4, 1973 20 65.29N 145.20W 30 163 Circle C 
1408-20435 Sept. 4, 1973 5 64.07N 146.42W 31 162 Fairbanks - Delta C + D 
1411-21003 Sept 7, 1973 5 65.28N 149 37W 29 164 Livengood C + D 
1412-21082 Sept. 8, 1973 10 58.38N 156.47W 34 156 Naknek 
1413-21113 Sept. 9, 1973 20 66.49N 151.02W 27 166 Bettles D 
1413-21120 Seer. 9, 1973 20 65 29N 152.31W 28 164 Tanana C * fl 
1413-21134 Sept 9, 1973 5 60.021 157 18W 33 158 Taylor Mts. - Lake Clark C 
1414-21162 Sept 10, 1973 15 69.28N 149.00W 25 170 Sagavanirktok 
1415-19421 Sept 11, 1973 20 58 37N 135 15V' 33 157 Juneau 
1415-19424 Sept. 11, 1973 0 57.13N 136.10WV 35 156 Sitka 
1416-19473 
1416-19480 

Sept 12, 1973 
Sept 12, 1973 

0 
0 

60.01N 
58 36N 

135 49WV 
136.47W 

32 
33 

158 
157 

Skagway 
Mt. Fairweather C_ 

1416-19482 Sept. 12, 1973 5 57.11N 137.41W 34 156 Sitka, Gulf of Alaska 
1417-19525 Sept 13, 1973 0 61.22N 136.08W 30 160 Canada, Lake LeBarge, etc. 
1417-19531 Sept. 13, 1973 0 59.59N 137.11W 32 159 Skagway 
1417-19534 Sept. 13, 1973 0 58 37N 138.09W 33 157 Mt. Fairweather 
1419-20035 Sept 15, 1973 0 62 44N 137.54W 29 162 Canada, E of Tanacross 
1419-20041 Sept. 15, 1973 0 61 21N 139.01W 30 160 Mt. St. Elias C 
1420-20093 Sept 16, 1973 1 62.47N 139 17W 28 162 E. of Nabesna C 
1422-20201 Sept. 18, 1973 0 65 33N 139 33W 25 165 E. of Charley River 
1422-20203 Sept. 18, 1973 0 64.12N .'.055W 26 164 Eagle C I) 
1422-20210 Sept. 18, 1973 0 62.51N 112 09WV 27 162 Nabesna C 
1422-20212 Sept 18, 1973 0 61 28N 143 17W 29 161 McCarthy C + D 
1422-20215 Sept. 18, 1973 20 60 05N 114 19W 30 160 Cordova, Bering Glacier, land clear C 
1423-20252 
1423-20255 

Sept. 19, 1973 
Sept 19, 1973 

5 
0 

66.55N 
65 3IN 

139 21W 
140.51W 

23 
25 

167 
166 

E of Black River 
Charley River b 

1423-20261 Soot 19, 1973 5 64 13N 142.13W 26 164 Fgle 
1423-20264 Sept 19, 1973 20 62 SIN 143.28W 27 162 Nabena 
1423-20170 Sopt 19, 1973 S 61."9N 144 7W 20 161 Valdez, McCarthy 
1121-20310 Sept 20 1973 2 57 21 1 8lb 55W 31 157 Gulf of Alaska 
142G-20153 Sop'. 22, 1973 20 57 IN 151 5OW 30 158 Kodia) 
1427-70511 Scpt 23, 1973 10 57 20N 153 19W 30 158 karlul , Kodlal C­
1428-20551 
I &B-205a'4 

Sept '4, 1973 
Sept, 21, 1973 

Z0 
/ 

62 SgN 
61.17N 

iro lW 
151 17%V 

25 
26 

163 
162 

jlletna 
Tvone} 

44 



1411-.'U ,6-1 Sept.24, 1973 0 60.05N 152.501V 27 161 renai
1428-20563 Sept 24, 1973 0 
 58 42N 153.50W 29 159 
 Mt. Katmai, Afognak
1428-20'f65 Sept 2 R, 1973 I 57 19N 
 154 45W 30 158 karluk. Kodiak
1432-21160 Sept. 28, 1973 0 69.30N 148 44W 18 172 Sagavanlrktok1434-10110 Sept 30. D1973 0 60 04N 135.36W 25 162 Skagway1434-19173 Sept C
30, 1973 10 58 41N 136.35W 26 160 Mt. Fairweather C1434-19475 Sept 30, 1973 57 18N
10 137.30W 
 28 159 Sitka
1439-21505 Oct 
 5. 1973 3 66 SAN 162.18W 17 169 Kotzebue, Selawlk
1440-22021 
 Oct. 6, 1973 0 68 1ON 162.06W 16 171 DOLong Mt.
1440-22023 Oct 6, 1973 66 SON
5 163 46W 
 17 169 Kotzebue
1441-20270 
 Oct 7. 1973 20 60.01N 145.40W 23 162 Cordova
1441-22072 Oct 7, 1973 
 10 69 26N 161 44W 14 173 Utukok River
1441-22075 
 Oct. 7. 1973 
 0 68 07N 163 33W 15 171 DeLong Mt.
1441-22081 Oct 7, 1973 
 10 66 48N 165.11W 17 169 
 Kotzebue, Shishmaref
1442-20310 Oct 8, 1973 
 5 65 3ON 142 16.V 17 168 Charley River1442-22131 Oct. 8, 1973 20 69.28N 163 12W 14 173 Point Lay1443-20385 Oct. 9. 1973 5 58.44N 149 25W 23 162 Tip of Seldovia1446-20562 
 Oct. 12, 1973 20 57.21N 154 35W 23 161 Karluk ORIGINAL PAGE IS1449-21094 Oct. 15, 1973 20 69.34N 147 03W 
 173
11 Mt Michelson1449-21101 Oct IS, 1973 0 68 15N 149 02W 12 172 
 Philip Smith Mt. OF POOR QUALITY
1449-21103 Oct. 15, 1973 10 66.56N 150.41V 14 170 Wiseman1449-21110 Oct. 15, 1973 10 65 36N 152.12W 15 168 Tanana1449-21112 Oct. 15, 1973 5 
 64.15N
 153.34W 16 167 Ruby, Kantishna1449-21121 Oct. 15, 1973 20 
 61.32N
 155.58W 18 165 Lime Hills1449-21130 
 Oct. 15, 1973 20 58.46N 158 01W 21 162 Dillingham1449-21133 
 Oct. 15, 1973 10 57.22N 158.55W 22 161 Ugashik1449-21135 
 Oct 15. 1973 60 55.58N 159.46%v 23 160 Chignik, crater clear1451-19411 Oct. 17, 1973 15 
 58.45N
 135 02W 20 163 Juneau
1451-19414 
 Oct. 17, 1973 5 57.21N 135.57W 21 162 Sitka
1455-20034 Oct. 21, 1973 20 60 07N 139.461V 18 164 Yakutat 
1455-20040 
 Oct. 21, 1973 5 58.44N 140 45W 19 163 Gulf of Alaska1455-21442 Oct. 21, 1973 1 68.13M 157 36W 10 172 Howard Pass1455-21445 
 Oct. 21, 1973 20 66.54N 159.16W 11 170 SelawLk
1456-20092 
 Oct. 22, 1973 5 60.08N 141.13W 
 17 164 Bering Glacier
1457-20144 Oct. 23, 1973 0 61.28N 141.34W 16 165 McCarthy
1457-20150 Oct. 23, 1973 0 60.O6N 142.37W 17 164 Bering Glacier1458-20191 Oct 24, 1973 0 65 33N 139 15W 12 169 E. of Charley River 

1458-20202 Oct. 24, 1973 0 61.28N 143 O1W 15 165 McCarthy1458-20205 Oct. 24. 1973 15 60.061% 144.05%V 17 164 Cordova1459-20260 Oct 25, 1973 20 61 28N 144 270') 15 163 Valdez, McCarthy1460-20303 
 Oct. 26, 1973 1 65.30N 142.13W 11 169 Charley River1461-20353 
 Oct. 27, 1973 10 68.11N 140.30W 08 172 Table Mt.1461-20362 Oct. 27, 1973 10 65 30N 143 38W 11 169 Charley River1461-20364 Oct. 27, 1973 15 64 09N 144.59W 12 168 Big Delta D1464-20554 Oct. 30. 1973 2 58.39N 153 43W 16 164 Afognak1465-19185 Oct. 31, 1973 15 55.53N 131 05W 18 162 Ketchikan
1465-20591 Oct. 31, 1973 20 65.30N 149.21W 09 169 Livengood, Fairbanks1465-21003 Oct. 31, 1973 10 61 26N 153 07W 13 166 Lime Hills1466-19244 Nov 1, 1973 10 55 54N 132 30W 18 162 Craig
1466-21061 Nov. 1, 1973 
 15 61.26N 154.32W 13 166 
 Lake Clark
1466-21064 Nov. 1, 1973 
 10 60.04N 155.35W 14 165 
 Lake Clark
1467-19300 Nov 2, 1973 
 0 57.14N 133.08W 16 163 Sumdum

1467-19302 Nov. 2, 1973 
 0 55.51N 133.58W 17 162 Craig
1467-21104 Nov. 2, 1973 
 5 65.28N 152 16W 09 
 169
 Tanana
1467-21111 Nov. 2, 1973 
 0 64.08N 153.37W 10 168 Ruby, Kantishna R.
1467-21113 Nov. 2, 1973 
 20 
 62.46N 154.52W 20 167 McGrath
1467-21120 Nov. 2, 1973 5 61.24N 156W 12 166 Sleetmute, Lime Hills1468-19352 Nov. 3, 1973 
 5 58 38N 133.41W 164
15 Takn River
1468-19354 Nov. 3, 1973 
 0 57.15N 134 16 Sitka35W 163 
1468-19361 Nov 3, 1973 
 0 55.49N 135.20W 17 162 Siltka
1468-21163 
 11ov. 3, 1973 0 65.30N 
 153 46W 08 169 Melozitna

1468-21165 Nov. 3, 1973 
 10 64 09N 155 07W 10 
 168
 Medfra
1468-21190 Nov. 3, 1973 10 
 57.16N
 160 26W 16 161 Chignik
1469-19404 Nov. 4, 1973 10 
 60.02N
 134 09W 13 165 Carcross
1469-19410 Nov. 4, 1973 15 
 58.39N
 135.07W 14 164 Juneau
1469-19413 Nov. 4, 1973 0 
 57.15N
 136 O0W 15 163 SitPa
1469-21221 Nov. 4, 1973 0 
 65 29N
 155 08W 08 169 Melozitna
1469-21224 
 Nov. 4, 1973 5 64.08N 1)'.30W 09 168 Nuloto - Ophir1469-21230 
 Nov. 4, 1973 5 62.47N 157 45W 
 11 167 Iditarod
1469-21233 
 Nov. 4, 1973 20 61.25N 158 55W 12 166 Slcetmute
1470-21285 
 Nov 5, 1973 10 62.46N 
 159 09W 10 167 Iditarod
1470-21294 Nov 5. 19/3 3 
 60 02N
 161 22W 13 165 Bethel
1471-19520 
 Nov 6. 1973 0 60.03N 
 137 00W 
 12 165 S agw.y
1412-19572 Nov 
 7, 1973 0 61.23N 137.25W 11 
 166 hloanes Junction

1472-19575 Nov 7, 1973 60 DON
0 138 27W 
 12 165 Yakutat
1474-20092 Nov. 9, 1973 
 0 59 5N 141 I1W 12 165 Berln Glacier, Icy Bay
]47/-20!60 Nov 12 1973 
 0 61.20N 144.3,%W 10 166 McCarhv14/7-20263 Nov 12, 1973 
 0 59 SON 145 18%V 11 165 Coidova1477-20'65 Nov. 12, 1973 
 0 58 35% 116 36W 12 164 Gulf of Alaska
1478-2tI]', Nov 13, 11/3 
 a 61 ION 116 OIW 09 166 Valdez

14711-21121 Nov 13, 1973 
 10 59 5711 117 06%% 1] lb5


4 Bly1ivj Sound
1479-,'0371 ?:,Tv. 14, 1'73 0 61 . IN 147 I1W 09 166 V,ilde. ,Anchorage

1479-Ihi, I.., ) 1, 1971 1Iound5 59 SbN lI [ 13.1 w I0 i'S Plyig
11ia-isir5 Nov 18, 1971 20 35 13N 131 ]1W 11 162 1eIchIn 
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ERTS SCLNFS WITH LOW CLOUD COVER - 1974 

1535-19062 January 9, 1971 0 55.45N 128 22W 09 158 East of Ketchikan 
1555-19171 Januar, 29. 19/1 10 55.55N 131.07W 13 155 Ketchl-an 
1555-19173 
1555-20591 

January 29, 
January 29, 

1971 
1971 

10 
0 

54 3IN 
60.04N 

131.55W 
154 12W 

14 
10 

154 
158 

Prince Rupert 
Illiamna 

1555-20593 
1556-19222 

January 29, 1974 
Januay 30, 1974 

0 
0 

58.41?6 
57 20N 

155 11W 
131 41W 

11 
12 

157 
156 

Mt Katmal 
East of Sumdum 

1556-19225 
1560-21274 

January 30, 1974 
I'cbruary 3, 1974 

3 
10 

55.57N 
60 07N 

132 32w 
161 16W 

13 
11 

15S 
157 

Craig 
Bethel 

1560-21280 February 3, 1974 20 58 44N 162 15W 12 156 fagemeister Island 
1565-21525 
1565-21532 

February 8, 1974 
February 8, 1974 

0 
5 

70.54N 
69 37N 

156 31W 
158 37W 

03 
04 

168 
166 

Barrow 
Lookout Ridge 

1565-21534 February 8, 1974 20 68 ION 160 29W 06 164 Mshegul. Mt 
1565-21541 February-8, 1974 10 66.59N 162.07W 07 163 Selawtk - Noatak 
1565-21543 February 8, 1974 5 65.39N 163 38W 08 162 Bendeleben 
1565-21550­

,1565-21552 
February 8, 1974 
February 8. 1974 

0 
5 

64.1814 
62.57N 

164 59W 
166.14W 

09 
10 

160 
159 

Name 
Black 

- Solomon 

1565-21555 February 8. 1974 20 61 35N 167.23W Ii isa beeper Bay 
1566-21593 February 9, 1974 20 68 17N 161.54W 06 164 Mtsheguk Mt 
1566-21595 
1566-22002 

February 9, 1974 
February 9, 1974 

0 
10 

66.58N 
65 37N 

163 33W 
165 03W 

07 
08 

163 
161 

Noatak,- Kotzebue 
Bendleben 

1567-22051 February 10. 1974 5 68.18N 163.18W 06 164 DeLong Mt. 
1567-22053 February 10, 1974 20 66.BSN 164.59W 07 163 Kotzebue 
1567-22060 February 10, 1974 0 65.39W 166.29W 08 161 Teller 
1567-22062 February 10, 1974 0 64 18N 167.51W 10 160 Name 
1567-22065 February 10, 1974 3 62.56N 169 06 VW 11 159 St. Lawrence Is 
1568-22123 
1573-20580 

February 11, 
February 16, 

1974 
1974 

0 
10 

62.BSN 
62.SIN 

170 
151 

35W 
59W 

11 
13 

159 
159 

St. 
Mt 

Lawrence Is 
McKinley - Talkeetna 

1573-20582 February 16, 1974 2 61.29N 153 01W 14 157 Lime Hills -Tyonek 
1574-21031 
1574-21034 

February 17, 1974 
February 17, 1974 

0 
5 

64 15N 
62.54N 

152 IOW 
153.25W 

12 
13 

160 
158 

Kantishna 
McGrath 

River 

1574-21040 February 17, 1974 0 61 32N 154.34W 14 157 Lime Hills 
1574-21043 February 17, 1974 2 60 09N 155.36W 15 156 Lake Clark 
1675-21090 February 18, 1974 0 64 112N 153.37W 12 160 Kantlshna River 
1575-21092 February 18, 1974 0 62 '21, 154.52W 13 158 McGrath 
1575-21095 February 18, 1974 0 6' N 156.00W 15 157 Sleetmute - Lime Hills 
1575-21101 February 18, 1974 0 60 r'N 157 04W 16 156 Taylor Mrs 
1575-21104 February 18, 1974 0 58 43N 158.02W 17 155 Nushagak Bay 
1576-21135 February 19, 1974 0 66.51N 152.10W 10 162 Bettles 
1576-21142 February 19, 1974 0 65.35N 153.39W 12 161 Melozitna 
1576-21144 February 19, 1974 0 64.14N 154.59W 13 160 Ruby 
1576-21151 February 19, 1974 0 62 S2N 156.14W 14 158 Iditarod - McGrath 

1576-21153 
1576-21160 

February 19, 1974 
February 19, 1974 

0 
0 

61 31N 
60.08N 

157 23W 
158.27W 

15 
16 

157 
156 

Sleetmute 
Taylor Mrs. 

1576-21162 
1577-21191 

February 19, 1974 
February 20, 1974 

5 
0 

58.46N 
68.16N 

159.27W 
151 54W 

17 
10 

155 
164 

Nushagak Bay 
Chandler Lake 

1577-21193 February 20. 1974 0 66.57N 153.34W 11 162 Hughes 
1577-21200 February 20, 1974 0 65.3614 155.05W 12 16i Melozitna 
1577-21202 February 20, 1974 0 64.15N 156 27W 13 160 Nulato - Ruby 
1577-21205 February 20, 1974 0 62.53N 157.41W 14 158 Ophir - Iditarod 
1577-21211 February 20, 1974 0 61.31N 158.50W 15 157 Sleetmute 
1577-21214 
1577-21220 
1578-21245 

February 20, 1974 
February 20, 1974 
February 21, 1974 

2 
5 
0 

60 09N 
58.46N 
68.17N 

159.53W 
160 52W 
153 18W 

16 
17 
10 

156 
155 
164 

Taylor Mts, 
Hagemester Island 
Killik River 

OIINAL-
OF APA00R 

P GM III 

1578-21252 
1578-21254 

February 21, 
february 21, 

1974 
1974 

0 
0 

66.58N 
65.38N 

154 58W 
156.29W 

11 
12 

162 
161 

Hughes 
Kateel River 

QOF -

1578-21261 February 21, 1974 0 64 17N 157 51W 13 160 Nulato 
1578-21263 February 21, 1974 0 62.SSN 159.06W 14 158 Idltarod 
1578-21270 February 21, 1974 0 61.33N 160.15W 16 157 Russian Mission 
1578-21272 February 21, 1974 0 60 1IN 161 19W 17 156 Bethel 

1578-21275 
1578-21281 

February 21, 
February 21, 

1974 
1974 

0 
0 

88.48N 
57.24N 

162. 18W 
163 13W 

18 
19 

155 
154 

Hagemeister Island 
Berng Strait 

1579-21304 February 22, 1974 0 68 16N 154 48W 10 164 Kilk River 
1579-21310 February 22, 1974 0 66 S6N 156 27W 12 162 Shungnak 
1579-21313 February 22, 1974 10 65.36N 157 57W 13 161 Kateel River 
1579-21315 February 22, 1974 0 64 15N 159 19V 14 160 Norton Bay - Nulato 
1579-21322 February 22, 1974 5 62 53N 160 34W 15 158 Holy Cross 
1579-21324 February 22, 1974 20 61 31%. 161.43W 16 157 Russian Mission 
1579-21331 
1560-2136Z 

February 22, 1971 
February 23, 1974 

25 
0 

60 
68 

BON 
ION 

162.47W 
156 05W 

17 
11 

156 
164 

Baird Inlet 
Howard Pass - WILtL River 

1580-21364 February 23, 1974 0 66.S7N 157 16W 12 162 Shungnak 
1580-21371 February 23, 1974 0 65.37N 159117W 13 161 Candle - kateel River 
1580-21373 February 23, 1974 0 64 ION 160 40W II Ib0 Norton Bay 
1580-21380 lebruary 73, 1974 0 b2 55N 161 5W 15 158 Unalaklcet 
1500-21382 I ebnuar 23, 1974 0 6! 33N 163 06W 16 157 Mar.hall 
1580-21385 1 bruary 23, 19/1 5 60. ION Ib'. 09W 17 156 Bahd Inlet 
1501-21470 Ibruary 2,1, 197,1 0 68 17N 157 .13W 11 104 l1o1-,1tdp ass 
1381-?14'13 Itiu,-, 74, 1974 0 66 58N1 159 1 1W 12 162 Selawik 
1581-11475 1lobi r/ 24 1971 O 65. i'IN 160 4 l\x 13 lo1 Cdndle 
I51l-?4 12 1olnruary 14, 1971 0 rl 17K ls obW 14' 160 Norton flay 
1%11-71431 I, ,uary 21, 1971 5 62 56N 163 21W 16 358 ',wigul 
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1581-21450 February 24,24, 19741974 0 58.491N 10 156 huntvalSeaIsland ORGINAL1501-21443 Fe,,u.ry 10 60 ill, 166165.36W35W 19 155 Bering O PAGE 

1582-21174 February 25, 1974 0 G ION 158 55W 12 164 H-oward Pass OF POOR QUALITY 
,1582-21481 February 25. 1911 0 67 ON 160 36W 13 162 Baird Mts. 
1582-21483 February 25, 1974 0 65 40N 162 00W 14 161 Bendeleben - Candle 
1582-21490 February 25, 1974 0 64.1911 163 32W 15 160 Solomon 
1582-21497 Februdry 25, 1974 0 62 571,1 164 49W 16 158 Kwtguk 
1583-20122 'ubruary 26, 1974 20 61.32N 141 4OW 17 157 McCarthy 
1583-20124 february 26, 1974 0 60.ION 142 43W 18 156 Bering Glacier 
1583-21521 
1583-21524 

February 26, 1974 
February 26, 1974 

0 
0 

72.07N 
70.51N 

154 12W 
156 33W 

09 
10 

170 
168 

Arctic Ocean 
Wainwright 

1583-21530 February 26, 1974 0 69 34N 158 38W 11 166 lookoutRidge 
1583-21533 february 26, 1974 10 68 I1N 160 29W 12 164 Misheguk. Mtn 
1583-21553 February 26, 1974 5 61.31N 167 28W 17 157 Hooper Bay 
1584-20165 February 27, 1974 15 65.37N 139 16W 14 161 East of Charley River 
1584-20174 February 27, 1974 2 62.541 141 52W 17 158 Nabesna 
1584-20180 February 27, 1974 10 61 32N 143 021V 18 157 McCarthy 
1584-22005 
1586-20275 

Pebnrary 27, 1974 
Mzrch 1, 1974 

10 
0 

62.54N 
66 58N 

167 40W 
140.38W 

17 
14 

158 
162 

St Lawrence Island 
Black River 

1586-20281 March 1, 1974 0 65.37N 142 09W 15 161 Charley River 
1586-20284 March 1, 1974 0 64.16N 143 32W 16 159 Eagle 
1586-20290 March 1, 1974 0 62.55N 144 47W 17 158 Gulkona 
1586-20293 March 1, 1974 0 61.33N 145.56W 18 157 Valdez 
1586-20295 March 1, 1974 2 60.10N 147.00 20 156 Seward 
1586-22095 March 1, 1974 0 70.51N 160 48W 11 168 Walnwright 
1586-22101 March 1, 1974 0 69.34N 162 53W 12 166 Point Lay 
1586-22104 March 1, 1974 0 68.16N 164.44W 13 164 Point Hope 
1586-22110 March 1, 1974 0 66.46N 166.25W 14 162 Shishmaref 
1586-22113 March 1, 1974 5 65.36N 167 55W 15 161 Teller 
1586-22115 March 1, 1974 15 64.15N 169.17W 16 159 Bering Straits 
1587-20330 March 2, 1974 0 68.17N 140.24W 13 164 East of Table Mts 
1587-20333 March 2, 1974 0 66.57N 142.04W 15 162 Black River 
1587-20335 March 2, 1974 0 65.37N 143.35W 16 161 Charley River 
1587-22153 March 2, 1974 0 70 52N 162.17W 11 168 Wainwrignt 
1587-22160 March 2, 1974 0 69 35N 164 22W 12 166 Point Lay 
1587-22162 March 2, 1974 0 68 17N 166 14W 13 164 Point Hope 
1589-22281 March 4, 1974 5 66.57N 170 42W 15 162 Chukotsch Peninsula 
1590-20493 March 5, 1974 0 70.47N 140 54W 12 168 Arctic Ocean 
1590-20495 March 5, 1974 0 69.30N 142 59W 14 166 Demarcation Point 
1590-20502 March 5, 1974 0 68.12N 144 51W 15 164 Arctic 
1590-20504 March 5, 1974 0 66.52N 146.30W 16 162 Fort Yukon 

1590-20511 March 5, 1974 0 65 32N 148 00W 17 161 Livengood - Fairbanks 
1590-20522 March 5, 1974 20 61.271 151.45W 20 157 Tyonek 
1591-19160 March 6, 1974 5 57 19N 130.18W 24 153 Bradfield Canal 
1592-19212 March 7, 1974 0 58 44N 130.50W 23 154 East of Taku River 
1592-19215 March 7, 1974 0 57 20N 131.45W 24 153 East of Sumdur 
1592-19221 March 7, 1974 0 55.57N 132.36W 25 152 Craig 
1592-21005 March 7, 1974 0 70 48N 143.44W 13 168 Barter Island 
1592-21012 March 7, 1974 0 69.31N 145.49W 14 166 Mt Michelson 
1592-21014 March 7, 1974 0 68 12N 147 40W is 164 Philip Smith Mtns 
1592-21021 March 7, 1974 S 66.53N 149 20W 17 162 Beaver 
1592-21023 March 7, 1974 0 65.33N 150.50W 18 161 Tanana, Livengood 
IS92-21030 March 7, 1974 0 64.12N 152.13W 19 159 Kantishna River 
1592-21032 March 7, 1974 15 62.50N 153.28W 20 IS8 McGrath 
1593-19270 March 8, 1974 0 58.43N 132. 16W 23 154 Taku River 
1593-21063 March 8, 1974 20 70.49N 145.15W 14 168 Flaxman Island 
1593-21075 March 8, 1974 0 66.54N 150.49W 17 162 Battles 
1593-21081 March 8, 1974 0 65.34N 152 19W 18 161 Tonana 
1593-21084 March 8, 1974 0 64.13N 153.41N 19 159 Ruby - Kantishna River 
1593-21090 March 8, 1974 0 62 SIN 154 56W 20 158 McGrath 
1593-21093 March 8, 1974 0 61.29N 156.04W 21 157 Slectrnute - Lime Hills 
1593-21095 March &, 1974 IS 60 06 157.06W 22 155 Taylor Mis 
1594-21122 March 9, 197d 0 70 49N 146.36W 14 168 Flaxman Island 
1594-21124 March 9, 1974 0 69.32N 148.41W 15 166 Sagavanirkiok 
1594-21131 March 9, 1974 0 68.13N 150.33W 16 164 Chandler Lake 
1594-21133 March 9, 1974 0 66 53N 152.13W 17 162 Bottles 
1594-21140 March 9, 1974 0 65.33N 153 43W 18 161 Melozitna 
1594-21142 March 9, 1974 0 64.13N 155.04W 19 159 Ruby 
1594-21145 March 9. 1974 0 62 SIN 156.18W 21 158 Iditarod 
1591-21151 March 9, 1974 0 61.29N 157.27W 22 157 Sleotmute 
1591-21154 March 9, 1974 "0 60.06N 158.10W 23 155 Taylor Mts 
1591-21160 March 9, 1974 0 58 43N 159 29W 24 154! Nushagak Bay 
1594-21163 March 9, 1974 0 S/ 20N 160 24W 25 153 Bristol Ray 
1591-2117? Maian 9, 1971 20 51.33N 1(2I 0Wv 27 151 rale Pass 
1595-21180 March 10, 1974 2 /0 SON llb 15%V 14 168 Beechey Point 
1S95-21103 March 10. 1974 0 69.33N ISo Hgv1 IS 166 Saqavonil tot 
1595-21185 Marc', 10. 1974 0 68 IIN 152.00W / 164 Chandler Like 
1595-2119? Mrth i1) 19/4 0 66 5N 153 111W i!8 16' Hughos 

159'-21194 
155-'IZOI 

Marhu 
Mirth 

10, 1971 
1. 19, I 

0 
0 

A 3b4IN 15 0'W 
6.41IN 1f, 31W\ 

19 
.'0 

Ib1 
151 

MOI'lna 
t lula o 

1595­ 1120" Mar, It., 1971 0 62.52I 151 4.(W 21 138 Idltarod 
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1595-21210 March 10, 1q74 0 61 3ON 158 55W 22 157 Sleetmute 
1595-21212 March 30, 1974 0 60 07N 159 58%1 23 155 Taylor Mts. 
1595-21215 March I0.1974 0 58 44N 160 57W 24 154 llagemelster Island 
1595-21221 M arch 10, 1974 0 57 9N 161 52 %V 25 153 Bristol Bay O n G A 
1596-21234 
1596-21241 
1596-21243 

March 11, 1974 
March 11, 1971 
Marc, 11, 1971 

0 
5 
0 

70. I6N 
69 29N 
68 ION 

149 29W 
151.33W 
153.21W 

15 
16 
17 

168 
166 
164 

Beechey Point 
Urinat 
Chandler Lake 

OF POOR 1 
QUALMnr, 

1596-21250 March 11, 1971 0 66.51N 155 03W 18 162 Hughes 
1596-21252 March 11, 1974 0 65 31W 156 34W 19 161 Melozitna 
1596-21255 March 11, 1974 0 64.10N 157.55W 20 159 Nulato 
1596-21261 March 11, 1974 0 62.49N 159.11W 21 158 Holy Cross 
1597-19493 March 12, 1974 0 60.05N 137.02W 24 155 North of Skagway 
1597-19500 March 12, 1974 0 58 42N 138 01W 25 154 Mt. Fairweather 
1597-21304 March 12, 1974 10 66 55N 156.31W 18 162 Shungnak 
1597-21325 March 12, 1974 0 60.08N 162 SOW 24 155 Bethel 
1598-19551 March 13, 1974 0 60.07N 138.30W 24 155 Yakutat 
1598-19554 March 13, 1974 0 58.44N 139.29W 25 154 Yakutat & ocean, land clear 
1599-20003 March 14, 1974 0 61.29N 138 50W 24 156 East of McCarthy 
1599-21414 March 14, 1974 5 68 1SN 157 43W 18 164 Howard Pass 
1599-21421 March 14, 1974 0 66.56N 159.231V 19 162 Shungnak 
1599-21423 March 14, 1974 0 65 36N 160 53W 20 161 Candle 
1599-21430 March 14, 1974 0 64.15N 162.14W 21 159 Solomon 
1599-21432 March 14, 1974 0 62.53N 163.29W 23 158 Kwiguk 
1599-21435 March 14, 1974 0 61.31N 164 38W 24 IS7 Marshall 
1599-21441 March 14, 1974 0 60 08N 165.41W 25 155 Nunivak Island 
1600-20055 March 15, 1974 0 62.52N 139 11W 23 158 East of Nabesna 
1600-20062 March 15, 1974 0 61.30N 140.20W 24 156 East of McCarthy 
1600-20064 March 15, 1974 0 60 07N 141.23W 25 155 Bering Glacier 
1600-20071 March 15, 1974 5 58.45N 142.21W 26 154 Pacific Ocean 
1600-21461 March 15, 1974 5 72.07N 152.54W 15 171 Arctic Ocean 
1600-21464 March 15, 1974 5 70.51N 155.ISW 16 168 Barrow 
1600-21473 March 15, 1974 0 68.16N 159.11W 19 164 Misheguk Mt. 
1600-21475 March 15, 1974 0 66.56N 160.51W 20 162 Selawfk 
1600-21482 March 15, 1974 5 65.36N 162.21W 21 161 Bendeleben 
1600-21484 March 15, 1974 0 64.15N 163.42W 22 159 Solomon 
1600-21491 March 15, 1974 0 62.54N 164.57W 23 158 Kiguk 
1601-20111 March 16, 1974 0 64.15N 139.17W 22 159 East of Eagle 
1601-20113 March 16, 1974 0 62.53N 140.32W 23 158 East of Nabesna 

1601-20120 
1601-20122 

March 
March 

16, 1974 
16, 1974 

0 
0 

61.31N 
60.09N 

141.41W 
142 45W 

24 
25 

157 
155 

McCarthy 
Bering Glacier 

1601-21515 March 16, 1974 10 72.07N 154.17W 16 171 Arctic Ocean 

1601-21522 March 16, 1974 0 70.51N 156.38W 17 168 Barrow 
1601-21524 March 16, 1974 0 69.34N 158 43W 18 166 Lookout Ridge 
1601-21531 March 16, 1974 0 68 16N 160.36W 19 164 Msheguk Mt. 
1601-21533 March 16, 1974 0 66.56N 162.16W 20 162 Noatak 
1601-21540 March 16, 1974 0 65.36N 163.46W 21 161 Bendeleben 
1601-21542 March 16, 1974 2 64.16N 165.08W 22 159 Nome 
1602-21574 March 17, 1974 0 72 08N 155.50W 16 171 Barrow 
1602-21580 March 17, 1974 0 70 52N 158.10W 17 168 Meade River 
1602-21583 March 17, 1974 0 69.35N 160 15W 18 166 Utukok River 
1602-21585 March 17, 1974 0 68.16N 162 05W 19 164 DeLong Mt. 
1603-20223 March 18, 1974 25 64.15N 142 lOW 23 159 Eagle 
1603-20232 Marcn 18 1974 20 61.31N 144.34W 25 156 Valdez 
1603-22032 March 18, 1974 0 72.07N 157 08W 16 171 Arctic Ocean 
1603-22034 March 18, 1974 0 70 51N 159.34W 18 168 Wainwright 
1603-22041 March 18, 1974 0 69.33N 161.39W 19 166 Utukok River 
1603-22043 March 18, 1974 2 68. 15N 163.29W 20 164 Delong Mt. 
1604-20270 March 19, 1974 20 68.08N 139.14W 20 164 East of Table Mt 
1604-20275 March 19, 1974 20 65 28N 142 22W 22 161 Charley River 
1604-22090 March 19, 1974 0 72.00N 158 SOW 17 171 Barrow 
1604-22093 March 19, 1974 0 70.44N 161.09W 18 168 Wainwright 
1604-22095 March 19, 1974 0 69.27N 163.14W 19 166 Point Lay 
1604-22102 March 19, 1974 0 68.09N 165.05W 20 164 Point Hope 
1604-22104 March 19, 1974 15 66 49N 166.44W 21 162 Shishmaref 
1605-22145 March 20, 1974 0 71.59N 160 14W 17 171 Arctic Ocean 
1605-22151 March 20, 1974 0 70.43N 162.34W 18 168 Wainwright 
1605-22154 March 20, 1974 0 69 26N 164.38W 20 166 Point Lay 
1605-22160 March 20, 1974 10 68.07W 166 28W 21 164 Point Hope 
1606-18592 March 21, 1974 0 54 27N 127 44W 32 iS0 East of Prince Rupert 
1606-20380 March 21. 1974 0 69 25N 140.17W 20 166 Herschel Island 
1606-22203 March 21, 197'I 20 71 58N 161.4ZW 18 171 N of Wainwright 
1607-20,132 Ma'rch 22, 1974 20 70 13N 139.43W 19 168 Arctic Ocean 
1607-20435 Ma rch 22, 1914 20 69 25N 141 45W 20 166 Demarcation Point 
1607-20153 Mdrr.h 22, 1974 0 64 06N 148 02W '5 159 Fairbonk,, 
1608-20191 Match 23. 1974 S 70 431% 141 09W 20 168 Arctic Ocean 
1608-20193 March 2 1971 0 69.26N 143 12W 21 166 Barter Iland 
1609-70S15 Mrch 24, 1914 0 70 43N 142.38W 20 168 Barter Islan' 
1609­ 0' h5Morch 2-1, ]474 0 69 25N 11 .1OW 21 166 ML NIichelson 
1609-/0554 Marc]i / , 19/4 1 68 07N I Ib 29W 22 164 Arctic 
1619-2056b0 March '4, 114 20 66 47N Ii It W '1 162 Er-aver 
1630­ '3003 NMlaI, '' 1914 0 /0 13N 141 OW 10 Itus Bart( r Iland 
lP0-21010 March 15 19/1 0 69./SN 146.01W 22 116 Mt. Michelson 

48 



1610-21012 
1(,10-2)015 

Mach 25, 
Mrch 2S, 

1974 
1974 

0 
0 

68 07N 
66 47N 

147 56W 
h9 35W 

23 
24 

164 
162 

Philip Smith Mins,. 
Beaver 

1610-21021 Mirch 25, 1974 0 65.27N 151.04W 25 161 Tanana - Livengood 
1620-21024 Mdrc, Z5, 1971 0 61.06N 152.241­ 26 159 Kantishna River 
1611-21064 
1611-210/0 
1611-21073 

Mrch 26, 1974 
March 26, 1974 
Mdch 26, 1974 

5 
0 
0 

6925N 
68.06N 
6G.47N 

147 251V 
149 24W 
151.02W 

22 
23 
24 

166 
161 
162 

Sagavanirktok 
Philip Smith Mts. 
Bottles 

I611-21075 
1611-21082 
1611-21084 

March 26, 1974 
Mach 26, 1974 
March 26, 1974 

0 
5 
0 

65.27N 
64.06N 
62 44N 

152,31%W 
153 52W 
155.05W 

25 
26 
27 

161 
159 
158 

Tanana 
Ruby 
McGrath 

OR 1GWrL 
OPF 00"Z 

A GE-

1611-21091 March 26, 1971 0 61.22N 156 13W 29 156 Sleetmute 
1611-21100 
1612-21125 

March 26, 1974 
March 27, 1974 

5 
0 

59.36N 
68 07N 

IS8 13W 
150.47W 

31 
23 

154 
164 

Naknek - Nuslagak Bay 
Chandler Lake 

1612-21131 March 27, 1974 0 66 47N 152.25W 25 163 Bettles 
1612-21134 March 27, 1974 0 65.26N 153.53W 26 161 Melozitna 
1612-21140 
1612-21143 

March 27, 1974 
March 27, 1974 

0 
0 

64.06N 
62 44N 

155.14W 
156.28W 

27 
28 

159 
158 

Ruby 
Iditarod 

1612-21145 March 27, 1974 0 61.22N 157 37W 29 156 Sleetmute 
1612-21152 
1612-21154 
1613-21174 
1613-21181 

March 27, 1974 
M4arch 27, 1974 
March 28, 1974 
March 28. 1974 

10 
20 
10 
10 

59 59N 
58.36N 
70.43N 
69 25N 

158.40W 
159 381V 
148.2qW 
150.28%V 

30 
31 
22 
23 

155 
154 
169 
166 

Goodnews - Dilitngham 
Hagemeister Island - Nushagak Bay 
Beochey Point 
Umiat 

1613-21183 March 28, 1974 0 68.06N 152 17W 24 164 Chandler take 
1613-21190 March 28, 1974 10 66 46N 153.55%V 25 163 Hughes 
1613-21192 March 28, 1974 0 65 26N 155.24v 26 161 Melozitna 
1613-21195 March 28, 1974 0 64.05N 155.44W 27 159 Nulato 
1613-21201 March 28, 1974 5 62.44N 157.58W 28 158 Iditarod 
1613-21204 March 28, 1974 5 61.22N 159.05W 29 156 Russian Mission 
1614-21232 
1614-21235 

March 29. 1974 
March 29 1974 

0 
0 

70.42N 
69.25N 

149 SOW 
151.52W 

22 
23 

169 
166 

Beechey Point 
Umnat 

1614-21241 March 29, 1974 0 68.06N 153.42W 24 164 Killik River - Chandler Lake 
1614-21244 
1614-21250 

March 29, 1974 
March 29, 1974 

0 
0 

66.47N 
65.26N 

ISS.20W 
156 48W 

25 
26 

163 
161 

Hughes 
Katel River - Melozttna 

1615-21284 March 30, 1974 0 71 58N 149 0OW 21 171 Arctic Ocean 
1615-21291 March 30, 1974 20 70,42N 151.181V 22 169 Harrison Bay 
1615-21293 
1615-21300 

March 30, 1974 
March 30, 1974 

0 
0 

69.24N 
68.06N 

153.21W 
155.1OW 

24 
25 

166 
164 

lkpikpuk River 
Kiilik River 

1615-21302 
1615-21305 

March 30, 1974 
March 30, 1974 

0 
0 

66.46N 
65.26N 

156 48W 
158 16W 

26 
27 

163 
161 

Shungnak 
Kateel River 

1616-21342 March 31, 1974 0 71.50N 150.25W 22 171 Arctic Ocean 

1616-21345 March 31, 1974 10 70 41N 152 43W 23 169 Harrison Boy 
1616-21351 March 31, 1974 15 69.24N 154.45W 24 167 lkpikpuk River 
1616-21354 March 31, 1974 0 68.06N 156.34W 25 164 Howard Pass 
1616-21360 March 31, 1974 0 66-46N 158 12W 26 163 Shungnak 
1616-21363 March 31, 1974 0 65.26N 159 40W 27 161 Candle 
1616-21365 March 31, 1974 0 64.05N 161.01WV 28 159 Norton Bay 
1616-21372 March 31, 1974 15 62.44N 162.14W 29 158 Holy Cross 
1616-21374 March 31, 1974 15 61.22N 163.23W 31 156 Marshall 
1617-19595 April 1, 1974 a 62 44N 137 54W 30 158 East of Nabesna 
1617-20001 April 1, 1974 10 61.23N 139.02Wv 31 156 East of McCarthy 
1617-20004 April 1, 1974 20 60 CON 140,05Wv 32 ISS Mt. St. Elias - Yakutat 
1617-20010 April 1, 1974 0 58.37N 141.03W 33 153 Pacific Ocean 
1617-21401 April 1, 1974 0 72.00N 151.47W 22 171 N of Harrison Bay, Arctic Ocean 
1617-21403 
1617-21410 
1617-21412 

April 1, 1974 
April 1, 1974 
April 1, 1574 

-0 
0 
0 

70.44N 
69.27N 
68 09N 

154 05W 
156.08W 
157.58W 

23 
24 
25 

169 
167 
165 

Teshe}'puk 
Lookout Ridge 
Howard Pass 

1617-21415 April 1, 1974 0 66.50N 159 35W 27 163 Shungnak 
1617-21421 April 1, 1974 0 65 29N 161.06W 28 161 Candle 
1617-21424 
1617-21430 

April 1, 
Anri 1, 

1974 
1974 

0 
0 

64.09N 
62.47N 

162 26W 
163.40W 

29 
30 

159 
158 

Norton Bay 
Kwiguk 

1610-20053 April 2, 1974 0 62,44N 139 19%V 30 158 East of Nabesna 
1618-20055 April 2, 1974 0 61,21N 140.25W 31 156 McCarthy 
1618-21455 April 2, 1974 0 71 57N 153.16W 22 171 N of Toshekpuk 
1618-21462 April 2, 1974 0 70,41N 155.34W 24 169 Barrow - Teshekpuk 
1618-21464 April 2, I' 4 0 69.24W 157.37W 25 167 Lookout Ridge 
1618-21471 Aoril 2, 1974 0 68 OGN 159 26W 26 165 Msheguk Mtn. 
1618-21473 April 2, 1974 0 66.46N 161 05W 27 163 Noatak 
1618-21480 April 2, 1974 0 65.26N 162.34W 28 161 Bendeleben 
1618-211U7 April 2, 1974 0 64.05N 163 54W 29 159 Solomon 
1618-21415 April 2, 1974 0 62 44N 165.06W 30 158 .NwIgu, 
1619-21105 April 3. 1974 0 64 OGN 139 34W 30 159 Lost of Eagle 
1619-20111 April 3, 1974 0 62 44N 1,1047W 31 158 Last of Nabesna 
1619-20114 April 3, 1974 0 61 '2N ]iI S4W 32 156 McCorthy 
1619-21513 AnrI 3, 19/1 0 71.57N 154 4SV 23 171 Barrow 
1619-21520 April 3, 1911 0 70 10N 151.03W 24 169 Moado River 
1619-'1522 nprlI . 1971 0 69 21N 159 051. 25 1(/ tu)Iol. River 
1619-?1525 April 3, 1974 0 68t05N 160 51W 21r 165 MI..hoou1Mtn 
1u19-21531 
1619-'1131 

Apr[l 3, 1)'' 
AnI 1, 1914 

0 
0 

66 
i'5 

45N 
.SN 

16' 
11.1 

"1'v 
01% 

77 
'8 

163 
161 

hO,Obitp
15OicI biOn 

11)0-20161 April 4, 19 1 0 ViS2,.N 19 I WIV 29 161 oi.t of Chorloy nlkcr 
16,70-20113 April .1,1974 0 64 05N I II.01W 30 159 Iv.lo 
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16/0 Z0170 April 1, 1974 0 bZ.' IN 14' IIW 31 1" ziJun 

)6,u-71572 
16ZO-1574 

April I, 1974 
April 1, 1971 

20 
29 

71.59N 
/0.43N 

156.,08W 
158 77W 

23 
24 

171 
]69 

Arctic Ocean 
Borrow - Maude River 

16/0-21581 April , 19741 20 69.26N 160 29W 25 167 Utulok River 
1621-/9ll? April , 19/4 0 66 47N 139 3,W 28 163 East of Black River 
1621-20215 April 5, 19/1 0 65 27N 141.01W 29 161 Charley River 
1621-20221 
1621-22030 

April 5, 1974 
April 5, 1974 

20 
0 

64 06N 
71.58N 

142.22W 
157 35W1 

30 
24 

159 
171 

Eagle 
Barrow 

1621-22032 April 5, 1974 10 70 42N 159.53W 25 169 Maude River 
1621-Z2035 April !, 1974 10 69 25N 161 55W 26 167 Utukol" River 
1621-22050 April 5, 1974 20 65 27N 166 SOW 29 161 Teller 
1622-22100 
1622-20764 

April 6. 1974 
April 6, 1974 

5 
0 

68 06N 
68 O6N 

165 10W 
139 22W 

27 
27 

165 
165 

Point Hope 
East of Table Mtn 

1623-20320 
1623-22154 
1623-72160 

April7, 1974 
April 7, 1974 
April 7, 1974 

0 
10 
20 

69 25N 
68.05N 
66 46N 

139 01W 
166.41W 
168 19W 

27 
28 
29 

167 
165 
163 

Herschel Island 
Point Hope 
Bering Straits 

1624-20374 April 8, 1974 0 69 23N 140 31W 27 167 Herschel Island 
1625-20430 
1625-20432 

April 9, 1974 
Anril 9, 1974 

0 
0 

70.40 
69.23N 

139.56W 
141.57W 

26 
27 

169 
167 

Arctic Ocean 
Demarcation Point 

1625-20435 April 9, 1974 0 68.05N 143 46W 29 165 Table Mt. 
1625-22262 
1625-22264 
1625-22271 
1626-20484 
1626-20191 

April 9, 1974 
April 9, 19/4 
April 9, 1974 
April 10, 1974 
April 10, 1974 

0 
0 
0 
0 
0 

70.39N 
69.22N 
68.03N 
70.40N 
69 22N 

165.45W 
167.46W 
169 35W 
141 22W 
143.24W 

26 
27 
29 
27 
28 

169 
167 
165 
169 
167 

Arctic Ocean 
Chu'cchl Sea 
Chukchi Sea 
Barter Island 
Demarcation Point 

1626-20500 
1626-20502 
1626-20505 
1627-20543 

April 10, 1974 
April 10, 1974 
April 10, 1974 
April 11, 1974 

20 
30 
25 

0 

66.44N 
65.23N 
64.02N 
70.38N 

146.50W 
148 17W 
149.37W 
142.49W 

30 
31 
32 
27 

163 
161 
159 
169 

Fort Yukon 
Fairbanks - Livengood 
Fairbanks - Healy 
Barter Island 

1627-20545 April 11, 1974 0 69.21N 144.50W 28 167 Mt. Michelson 
1627-20552 Aonil 11, 1971 0 68 03N 146.39W 29 165 Arctic 
1628-21003 
1628-21010 
1628-21012 

April 12, 1974 
April 12, 1974 
April 12, 1974 

2 
0 
0 

69.21N 
68.03N 
66 44N 

146.22W 
148.10W 
149.48W 

29 
30 
31 

167 
165 
163 

Mt. Michelson 
Philip Smith Mtns. 
Beaver 

1628-21033 
1631-21174 
1631-21181 

April 12, 1974 
April 15, 1974 
April 15, 1974 

25 
10 
25 

59 56N 
69 23N 
68.04N 

155.57W 
150.37W 
152 26W 

36 
30 
31 

154 
167 
165 

IllIamna 
Urniat 
Chandler Lake 

1632-21250 April 16, 1974 10 64.03N 158.16W 34 159 Nulato 
1632-21253 April 16, 1974 25 62.41N 159.28W 36 158 Iditarod 
1634-19540 April 18, 1974 5 61 22N 137.37W 37 156 North of Skagway 
1634-21340 April 18, 1974 0 71.581 150.32W 28 172 Arctic Ocean 
1634-21342 April 18, 1974 15 70 42N 152 SOW 30 169 Harrison Bay 
1635-19592 April 19, 1974 0 62.43N 137.59Wv 37 158 East of Nabesna 
1635-19595 April 19, 1974 0 61 21N 139.07W 38 156 East of McCarthv 
1637-20111 April 21, 1974 10 61 23N 141.53W 38 156 McCarthy 
1638-21572 April 22, 1974 5 70.41N 158 29W 31 170 Meade River 
1638-21574 April 22, 1974 0 69.24N 160 31W 32 167 Utukok River 
1638-21581 April 22, 1974 0 68.05N 162 21W 33 165 DeLong Mt. 
1638-21583 April 22, 1974 0 66.46N 163 58W 34 163 Cape Espenberg 
1639-22023 April 23, 1974 0 71.56N 157.45W 30 172 N. Barrow 
1639-22030 April 23, 1974 0 70.40N 160.02W 31 170 Wainwright 
1639-22032 
1641-20320 

April 23, 1974 
April 25, 1974 

0 
0 

69 23N 
68.02N 

162.05W 
140.56W 

32 
34 

167 
165 

Point Lay 
Table Mtn. 

1641-20322 April 25, 1974 0 66 431' 142.33W 35 163 Black River 
1641-20325 
1641-20331 

April 25, 1974 
April 25, 1974 

10 
5 

65.23N 
64.02N 

144.02W 
145.22W 

36 
38 

161 
159 

Circle 
Big Delta 

1641-20334 April 25, 1974 20 62.40N 146.36W 39 157 Gulkana 
1641-20340 April 25, 1974 20 61.18N 147 44V 40 156 Anchorage - Valdez 
1642-20381 April 26, 1974 0 65.46N 143.59W 36 163 Fort Yukon 
1642-20383 April 26, 1974 0 65 25N 145.27W 37 161 Circle 
1642-20390 April 26, 1974 0 64 05N 146.47W 38 159 Fairbanks - Delta 
1642-20392 April 26, 1974 0 62 43N 148 01W 39 157 Talkeetna Mt. 
1642-20395 
1643-20432 

April 26, 1974 
April 27, 1974 

0 
0 

61.21N 
68 04N 

149 09W 
143.49W 

40 
35 

156 
165 

Anchorage 
Table Mt. 

1643-20435 April 27, 1974 0 66.45N 145 27W 36 163 Fort Y'ukon 
1643-20441 April 27, 1974 0 65.24N 146 54W 37 161 Fairbanks 
1643-22255 April 27, 1974 0 70.42N 165.43V 33 170 Arctic Ocean 
1643-22261 April 27, 1974 0 69.25N 167.44W 34 167 Arctic Ocean 
1643-22264 Atnri27, 1971 0 68 06N 169.34V 35 165 Chukchi Sea 
1646-20594 April 30, 1974 15 70 40N 144.17W 34 170 Barter Island 
1646-21001 April 30, 1974 0 69 22N 146.18W 35 167 Mt. Michelson 
1646-21003 April 30, 1974 0 68 03N 148 07W 36 167 Philip Smith Mts 
1646-21010 April 30, 1974 0 66.4 IN 149.44W 37 163 Beaver 
1646-21012 April 30, 1974 0 65.24N 151.12W 38 161 Tanana 
1646-21015 April 30, 3974 0 64.03N 152.3'W 39 159 kantishna River 
1646-21021 April 30, 1974 0 62 4N 153.46W 40 157 Talkeetni 
1646-21014 April 311, 1971 0 61 19N 154 53W 41 155 Lime ill% 
1647-21064 .ay 1, 1974 10 66 I/N 151 13W 37 163 Bottles 
16,17-210/0 
1647-21073 

May 1, 1974 
May I, 1971 

10 
5 

65 27N 
64 06W 

152 41W 
154 01W 

38 
39 

161 
159 

loci,1na 
Ruby 

1617-11075 Mov I, 1i/l 0 k, 4l11 155.14W 10 IS7 McGrath 
1 17-710R11 May 1. 19/, 0 61 PIN 156.11W 12 155 line 1Il1 
If19-/l / 
1I19-'1180 

Mal I, 19/4 
Mav 3. 1971 

0 
5 

69 'iN 
tO6'lN. 

IlS 11OW 
15.1 tit. 

16 
38 

167 
11.3 

Uli.t 
Ihlugh , 

11,9-l1h,; M1I 3, 1)/4 0 65 /1N 1'I.I\, 39 lbl Nh'tno 
],,41­ '),W, Vos 3, 1l71 (1 6 it' 50 t1, 5'W 10 159 1,ulato 



1619-21197 May 3. 1 74 0 62.431 ,T 8 GW 43 357 iditarod 
1649-71191 Mo 3. 197-1 0 61.210 ISO 14W 42 ISS RuG414n Mission 
165U-212d4 
1650-21230 

My4, 971 
Mbv 4. 1974 

10 
to 

,0.4411 
69.270 

149.ASW 
15Z.0%W 

35 
a6 

270 
167 

cechey Point 
llratot 

165O-21232 
16S0-21235 
18SB-23241 
1550-21L4 

May 4. 1974 
4y4. 1974 

May 4, 1974 
May4, [971 

0 
0 
0 
0 

6,0,1N 
66.49N 
65 z9N 
64.08N 

IS3 4GW 
155 ISW 
386.54Wi 
156.15W 

37 
3D 
is 
4D 

365 
263 
161 
239 

KIM;$ Plver 
Survey Pass 
KatetIRivar 
Nato 

1650-22i20 
16US-21I23 

May sl, 
May 4, 

1971 
1974 

0 
0 

62,47N 
61.25N 

159,29W 
160 37W 

42 
42 

W7 
155 

kioly Cros. 
Russian Mission 

15b0-21155 
1651-1275 
16Bi-21261 
1651-21284 

May4, 1974 
May 5. 197' 
May 5. 1974 
May5, 1974 

0 
0 

40 
40 

60.021 
71 58N 
70 ,sf! 
69 25N 

161.39W 
149.05W 
151 23W 
I3.25W 

43 
34 

5 
36 

2S4 
172 
270 
167 

Bethel 
Arctic Ocean 
1arrison SyDyQU

WtIe 

IGINAVB 3A'Gn'l 
.l

fRiver01 Q00L 
16S1-21290 
1651-21293 
165i-21295 

May 5, I97 
Uay 5, 1914 
May 5. 1974 

10 
0 
0 

68.07N 
66.481 
65.28M 

1$5 14W 
156.bIW 
15229A 

3 
38 
39 

165 
263 
11 

rIllO: Myver 
ShongnaI. 
Keel River 

I151-21302 
1051-21304 
1451-21311 

May 5. 1974 
MJay 6, 1974 
May 5, 1974 

0 
0 
0 

64.061 
62. 15 
6L.230 

159 9W 
163.53W 
162 00W 

41 
42 
43 

249 
2 7 
IS5 

Norton Dy 
Holy Cross 
Russian Miaston 

1652-2135 
1652-21351 

May 6, 1974 
May 6, 19741 

0 
10 

68.09M 
66.31ou 

156 39W 
15 .1818 

3) 
39 

265 
163 

Howard ?as5 
8?hunTDk 

1652-21354 May . 1074 10 629N 159.47%7 40 161 Candle 
1652-21360 May 6, 1974 0 64.081 1%1.07W 42 159 irin Bay 
1552-21363 
1552-21365 

May G. 1974 
May 6, 2974 

1 
1 

62.47M 
61.25N 

I42.20W 
163.27%V 

h2 
43 

157 
255 

tw'Uld. 
Marshall 

1652-21372 May 6, 1974 5 60.03M 1".29W 44 253 liaid Inlet 
16$5-21394 
1651-21400 
16b3-21103 

Aay 7. 1974 
May 7, 1974 
May 7, 1974 

0 
0 

10 

70.450 
69?.SN 
68.09M 

154.12W 
156 ZOW 
15u.1oW 

.36 
3? 
38 

170 
167 
165 

Tcshe.puk 
Lookout Ridge 
Hlowardless 

1E5S-21405 May?. 1974 10 60.SoN 159 47W 39 163 Selawl. 
1653-21414 slay 7, 1974 10 64.09N 16237%a 41 I9 Solomon 
1653-21421 
1650-2 450 
1651-21452 

lay 7, 1974 
May S, 1976 
May 8. 1974 

0 
0 

10 

62.47N 
7L.g9 
70.1311 

163.51W 
1653 25W 
155.44W 

42 
35 
36 

IS7 
1/2 
170 

ywigu 
Arctic Ocean 
Sarro'v 

1654-21473 May 8. 1974 5 64.07N 164.02W 41 259 Solomon 
155-21504 May 9. 1974 TO 72.011 154.9SOW 35 172 Arctic Ocean 

1655-21515 
1655-21522 
1656-20151 
1656-21574 
1661-2W5 
1567-2120 
1667-2121)1 
3669-212$2 
1659-21310 
1670-21344 
1670-21360 
1670-21362 
1671-2140D 
1671-21405 
2571-21420 
1672-21454 
1672-21461 
1672-21463 
1678-22470 
1672-21472 
16)2-21475 
1673-232 
1673-21515 
]673-21521 
1674-20132 
1674-21442 
1674-21561 
1674-21570 
1674-21573 
1675-20182 
1675-20184 
1675-20191 
1675-22031 

lay 9, 1974 
fay 9. 1974 
Rlay 16, 1974 
14ay 10, 19)4 
flay 15, 1974 
flay 21, 1974 
1ay 21, 1974 
(lay 23, 1974 
?lay 23, 1974 
flay 24, 1974 
rlay 24, 1979 
flay 24. 1970 
My 25. 1974 
May 25, 1974 
Slay 25, 1974 
flay 26, 1974 
flay 26. 1974 
flay 26. 1974 
flay 26. 1974 
flay 26, 1974 
(Tay26. 1974 
May 27. 1974, 
May 27, 1974 
Ilay 27, 1974 
lay 28, 1074 

tMay26, 1974 
lay 28, 1974 

flay 28, 1974 
Bay 28. 1974 
flay 29, 1974 
flay 29. 1974 
rlay29, 1974 
May 29, 1974 

0 
10 
10 

0 
0 

20 
5 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1? 
0 
0 
0 
0 
0 
0 
0 
10 
ea 

0 
0 
70 
0 
0 
0 

68.104 
66 50. 
65.29N 
68.08 
6b.07M1 
65.334 
58A2W 
65 349 
60 091 
66 61 
62 53il 
61 3214 
6 1411 
65 34H 
61 ?9t 
68.159 
66 5SH 
65.3514 
64 16f 
62 544 
61 32 
68.17M 
66.5714 
63 3611 
69.3111 
73.511 
705511 
68 19I5 
66.511 
72.00 
70.5(l011 
69.3211 
66 53rl 

260.5714 
162.35, 
139.41W 
162.28U1 
143.4?14 
155.29g, 
151.10ow 
158. 16M 
153.0114 
258.13-4 
162,174 
163.241 
358 031 
151.101! 
164.55N. 
159 2914 
256L081 
152 371? 
163 57W 
165.!1S 
166.19 
160,57W 
32 35!R 
154 032W 
134 421) 
153 Z7 
358 PIW 
162 204 
163.5T'I 
331.49S 
334.ll 
136 10-4 
165 29V! 

38 
39 
41 
39 
40 
43 
48 
44 
48 
42 
45 
q7 
42 
44 
47 
42 
43 
44 
45 
45 
7 

41 
43 
44 
41 
33 
40 
42 
43 
39 
49 
41 
44 

165 
263 
252 
165 
365. 
160 
150 
160 
152 
16? 
156 
154 
164 
160 
154 
169 
162 
360 
158 
156 
154 
164 
162 
160 
167 
175 
169 
164 
I12 
172 
159 
166 
162 

Hisheguk, Mountain 
Kotzebue - Selawlk 
C1irley Rive,-
Daeong ots 
Table Mtn 
Ieloil tna 
Hageester Island 
Kateml River 
Baird WfIlet 
Ambler River 
KwIqguk 
Iarshall 
IHoward Pass 
Candle 
Hooper Bay 
lIShsgtuk tn. 
Selaaik 
Bendeleben 
Solosn 
2lark - lKdAuk 
Hooper Bay
lshguk Mn. 
Kotzebue - Baldwin Penn. 
Bedeleben 
lclarenae Bay 
Beaufort Sea 
Barrow, 
OcLong 140s. 
Kotzebue 

Neaufort See 
Beaufort Sea 
lacKnzle lay
ShIshaaref 

1675-22034 
1676-20263 
1576-22090 
3576-22092 
1076-22095 
157&-22101 

flay 29, 1974 
flay 30, )974 
May 30, 1974 
Nay 30, 1974 
Vay 30,1974 
iaw, 30, 1974 

1 
5 
0 
0 
0 
0 

65 33H 
64,1f4 
66 9514 
65 341 
64.130i 
62.5111 

166 57W 
143.5111 
166.6551 
158 21W 
169 40.,1 
170 59% 

45 
16 
44 
45 
06 
47 

759 
352 
3f 
153 
15? 
755 

Tller 
Delta - Eagle 
Shal1uatef 
Teller 
St Lawence Is 
St- Lawrence Is 

1676-22109 
1676-22110 
1677-2714) 
1577-22144 
3577-2215' 
197-221695 
1677-22155 

xay 30, 19174 
May 30, 1974 
flay 31, 1974 
lay 31, 1974 

?Bay11, 1974 
lay 31, 1974 

(l*y 31, 1979 

2 
0 
a 
1 
0 

40 

Cl 291% 
60 0714 
61 I5N 
66 5Sf 
&4 159 
65 3Z22 
62 53D 

?7'061 
173 091 
166 3611 
168 15,1 
1I105H 
169 411i 

22 BA 

46 
49 
43 
44 
16 
45 
47 

153 
151 
164 
16Z 
157 
)59 
159 

oarIng Sea 
St Hatthe 
POint o)e 
Chukch) Sea 
St tawrence Is 
Germs Strait; 
St Lawonce Is 

; l 



1678-22211 June 1 1974 0 64 16H 172 3114 46 157 Siberia 
1678-22213 June 1, 1974 5 62.55H 173 45W 47 155 St Laarence Island 
1678-22220 
1679-20443 
1680-20462 
1680-20465 
1680-20501 
1680-20510 
1680-20512 
1686-21224 

JunL 1, 1974 
June 2, 1974 
June 3, 1974 
dune 3, 1974 
June 3, 1974 

- June 3, 1974 
June 3, 1974 
June 9, 1974 

5 
30 

0 
0 
-. 
0 
0 
0 

61 33N 
61 2911 
73 2311 
72.09N 
61.32H 
58 46N 
57.23W 
66.59H 

174 53W 
150.34W 
136 16W 
138 5511 
152 0011 
154 01W 
154 S5W 
155 201 

48 
48 
39 
40 
48 
50 
51 
45 

153 
153 
175 
172 
153 
149 
147 
161 

Bering Sea 
Tyonek 
Beaufort Sea 
Beaufort Sea 
Tyonek 
Fit. Katmai 
Karluk 
Hughes 

OIRIG
O IINAL PAGE,
OF POOR QUA.IT 

1686-21242 June 9. 1974 0 61 34N 160 34-A 49 152 Russion !hssion 
1686-21245 June 9. 1974 0 60 1IN 161.3614 50 150 Bethel 
1686-21251 
1686-21254 
1687-21-312 
1687-21315 

June 9, 1974 
June 9. 1974 
June 10, 1974 
June 10, 1974 

0 
10 
20 
10 

58.48M 
57 2411 
57.23H 
55 59N 

162 35W 
163 28W1 
164 5714 
165.48W 

51 
52 
52 
53 

148 
146 
146 
144 

Hagemeister Island 
Bristol Bay 
Bristol Bay 
Bering Sea 

1687-21321 June 10, 1974 10 54 35N 166.3614 54 141 Unimak Island 
1688-21361 June 11, 1974 20 60 ION 164 26W 50 150 Kuskokwin Bay 
1692-20143 
1692-20150 
1692-20152 
1692-22002 
1693-22060 
1694-22071 

June 15, 1974 
June 15, 1974 
June 15, 1974 
June 15, 1974 
June 16, 1974 
June 17, 1974 

5 
2 

20 
15 
20 
0 

64.181 
62.56N 
61 3411 
56.02N 
56.01N 
70.53N 

140.54W1 
142.08W1 
143.1711 
172.56W 
174.25.4 
161.16W 

47 
48 
49 
53 
53 
42 

156 
154 
152 
143 
143 
168 

Eagle 
Nabesna 
McCarthy 
Bering Sea 
Bering Sea 
Barrow 

CL 

1694-22073 
1694-22080 
1694-22082 

June 17, 1974 
June 17, 1974 
June 17, 1974 

0 
0 
0 

69 36N 
68.17N 
66.58N 

163 20W 
165 1ll! 
166 501 

43 
44 
45 

165 
163 
160 

Point Lay 
Point Hope 
Shishmaref 

1694-22085 June 17, 1974 0 65.37N 168.20W 46 158 Teller 
1694-22091 June 17, 1974 0 64.16N 169 41W 47 156 St. Lawrence Island 
1694-22094 June 17, 1974 20 62.54N 170.55W 48 153 St. Lawrence Island 
1694-22103 June 17, 1974 5 60.09N 173.04U 50 149 St. lattheas 
1695-22134 
1697-20421 

June 18, 1975 
June 20, 1974 

10 
2 

68.17N 
66.57N 

166 37W 
145 19W 

44 
45 

163 
160 

Point Hope 
Fort Yukon 

1697-20424 June 20, 1974 1 65.36N 146 48W 46 158 Circle 
1698-20464 June 21, 1974 0 70.5411 141 08W 42 168 Beaufort Sea 
1698-20491 June 21, 1974 20 62.54N 150 47W 48 153 Talkeetna . -
1698-20493 
1698-22300 

June 21, 1974 
June 21, 1974 

2 
5 

61.32N 
70 52 

151 54W 
167 02W 

49 
42 

151 
167 

Tyonek 
Chukchi Sea 

13 

1698-22302 June 21, 1974 0 69 35H 169 06W 43 165 Chukchi Sea 
1698-22305 June 21, 1974 0 68 1711 170.57W 44 162 Chukcni Sea 
1699-20522 June 22, 1974 0 70 54N 142.42W 42 167 Beaufort Sea 
1699-20570 June 22, 1974 10 55 59N 157.10W 53 142 Sutwik Island 
1699-22360 June 22, 1974 10 69 37N 170 37W 43 165 Chukchi Sea 
1700-20592 June 23, 1974 30 66 55W 149.40W 45 160 Beaver 
1702-21084 June 25. 1974 0 73.23N 141.58W 39 173 Beaufort Sea 
1702-21090 June 25, 1974 0 72.09N 144 37W 41 170 Beaufort Sea 
1702-21093 
1702-21095 
1703-21151 
1706-19522 

dune 25, 1974 
June 25, 1974 
June 26, 1974 
June 29, 1974 

0 
5 
0 

50 

70 53W 
69 361 
70.54N4 
60 09N 

146 58W 
149 03W 
148 17W 
138 39W 

42 
43 
42 
50 

167 
164 
167 
148 

Beechey Point 
Sagavanirktok 
Prudhoe - Beechey Point 
Yakutat 

-

1706-21322 
1706-21342 
1706-21345 

June 29, 1974 
June 29, 1974 
June 29, 1974 

0 
0 
0 

70.54N 
64 1611 
62.544 

152 42W 
161.05W 
162.19WI 

42 
47 
48 

167 
155 
153 

Harrison Bay 
Norton Bay 
St. Michael 

Si 'C 

1706-21351 June 29, 1974 0 61.31N 163.27W 49 150 Marshall 
1706-21354 June 29, 1974 10 60 08N 164 294 50 148 Wunivak Island 
1707-21391 June 30, 1974 0 66.591 159.43W 45 159 Baird Fts. . 
1707-21400 June 30, 1974 20 64 17N 162.3414 47 155 Solomon 
1707-21403 June 30, 1974 15 62.55N 163 47! 48 152 St. Michael 
1708-20035 
1708-20041 
1709-20090 
1709-20093 
1709-21504 

July 1, 1974 
July 1, 1974 
July 2, 1974 
July 2, 1974 
July 2, 1974 

0 
20 
5 

30 
0 

60.10W 
58 48M 
61.32N 
60 09N 
67 02N 

141 30W 
142.2911 
141 5714 
142 59W 
162.27W 

50 
51 
49 
50 
45 

148 
146 
150 
148 
159 

Icy Bay 
Gulf of Alaska 
McCarthy & East 
Bering Glacier 
Baldwin Penn C. 

C­

1709-21510 July 2, 1974 5 65 41W 163.58W 46 157 Bendeleben .12*rC 
1709-21513 July 2, 1974 0 64 20N 165 19 47 155 Nome 
1709-21515 July 2, 1974 15 62.58N 166 35W 48 152 Black 
1710-21551 July 3, 1974 5 70.53N 158.28'd 41 167 Barrow 
1710-21553 July 3, 1974 0 69.35N 160 31!1 42 164 Utukok River 0. 
1710-21562 July 3, 1974 2 66.57N 163 59U! 44 159 Shishmaref 
1710-21565 July 3, 1974 0 65.36N 165 29W 46 157 Teller - Bendeleben -Df 0­
1710-21571 
1710-21574 
1710-21580 
1710-21583 
1710-21585 
1711-22014 
1711-22020 

July 3, 1974 
July 3, 1974 
July 3, 1974 
July 3, 1974 
July 3, 1974 
July 4, 1974 
July 4, 1974 

0 
0 
0 
0 
0 
0 
5 

64 15N 
62.5411 
61.32N 
60.09N 
58 45N 
68 17N 
66 58N 

166 5IW 
168 051! 
169 1311 
170 15W 
171 120 
163 501d 
165 2914 

47 
48 
48 
49 
50 
43 
44 

154 
152 
150 
148 
146 
161 
159 

Nore 
Tip of St Lawrence Is 
Bering Sea 
Bering Sea 
Bering Sea 
BeLong lts 
Shishmaref 

1711-22023 
1711-22025 
1711-22032 

July 4, 1974 
July 4, 1974 
July 4, 1974 

0 
0 
0 

65.37N 
64 I5N 
62.53N 

166.58t! 
168 1911 
169.3311 

45 
46 
47 

157 
154 
152 

Tellera 
Bering Sea 
St Lawrence Island 

.(L 

1/13-20281 
1713-22121 
1713-22144 

July 6, 1974 
duly 6, 1974 
July 6, 1974 

0 
5 
2 

73 24N 
70 52N 
62 5311 

131 53W 
162 41W 
172 211! 

39 
41 
47 

173 
167 
152 

Beaufort Sea 
Wainwright 
St Lawrence Island 

1713-22151 
1714-22182 
1714-22193 

July 6, 1974 
July 7, 1974 
July 7, 1974 

5 
5 

15 

61 3ON 
69 35W 
65.36N 

173 2911 
166 18t 
171.13W 

48 
42 
45 

150 
164 
157 

Bering Sea 
Tip of Point Hope 
Siberia 

1715-22254 
1717-2062 
1717-22353 

July 8, 1q/1 
July 10, 1974 
July 10, 1974 

20 
5 

10 

64 1411 
55 55W 
69 31N 

173 5711 
157 12W 
170 4114 

46 
51 
42 

154 
142 
161 

Chukotsk Penn 
Sutn Is 
Chukchi Sea 

1119-21025 
1719-21031 

Ju'ly 12, 1974 
July 12, 1974 

0 
0 

72.0511 
70 491 

141 2O 
145 11!1 

39 
40 

169 
166 

Beaufort Sea 
Flaxruan Island 

1720-21030 July 13, 1974 30 73.2011 142 1Ol 38 172 Beaufort Sea 

co) 



1722 ?1213 July 15,
1720-21103 July 13, 1o91' oLr1a e.i1rtl1le C 
1720-22512 July 13, 1974 0 73 2111 167.58W 38 172 Chukchi Sea 
1720-22514 July 13, 1974 0 72 07N 170 36W 39 169 Cbulchi Sea 
1721,21141 
1721-21143 
1721-21150 
1722-21195 
1722-21202 
1722-21204 
1722-21211 

July 14, 1971 
July 14, 1974 
July 14, 1974 
July 15, 1974 
July 15, 1974 
July 15, 1974 
July 15, 1974 

0 
0 
0 
1 
0 
0 
0 

72 06W 
70.50N 
69 33N 
72 04N 
70 48N 
69.30N 
68 11N 

146 07W 
148.27W 
150 30W 
147 39W 
149.58W 
152 02W
153.50W 

39 
40 
41 
39 
40 
4142 

169 
166 
163 
169 
166 
163161 

Beaufort Sea 
Beechey Point 
Umiat 
Beaufort Sea ORIGINAL PAGE Tr 
Beechey Point OF POOR 
Umiat OFJAOORChandler [ae 

1723-21251 
1723-21253 
1723-21260 
1723-21262 
1727-21485 

July 16, 1974 
July 16, 1974 
July 16, 1974 
July 16, 1974 
July 20, 1974 

0 
0 
0 
1 

30 

73 19W 
72 04 
70.48N 
69 31!N 
70 48N 

146 28W 
149 06W 
151.25W 
153.28W 
157 07W 

37 
39 
40 
41 
39 

172 
169 
166 
163 
166 

Beaufort SEa 
Beaufort Sea 
Harrison Bay
Ikpikpuk River 
Pt. Barrow 

b .'L 

1728-21540 
1730-22064 
1730-22080 

July 21, 1974 
July 23, 1974 
July 23, 1974 

10 
15 
5 

72.051 
68.12N 
64.10N 

156 14W 
165 16W 
169 46W 

38 
40 
44 

169 
161 
154 

Barrow 
Chukchi Sea 
St. Lawrence Island 

1730-22082 
1732-20331 
1732-20334 
1733-20433 
1734-20464 
1734-20471 
1734-20473 
1734-20480 
1734-20482 
1734-20491 
1734-20494 
1734-20500 
1737-21064 
1738-19284 

July 23, 1974 
July 25, 1974 
July 25, 1974 
July 26, 1974 
July 27, 1974 
July 27, 1974 
July 27, 1974 
July 27, 1974 
July 27, 1974 
July 27, 1974 
July 27, 1974 
July 27, 1974 
July 30, 1974 
July 31, 1974 

10 
15 
0 

30 
30 
10 
30 
30 
5 
0 
0 

10 
15 
30 

62.48N 
73 16N 
72.01N 
58.37f 
66.49N 
65.28N 
64.07N 
62 45N 
61.23N 
58 37W 
57.14W 
55.50N 
57.14H 
58 3811 

171 00W 
133.31W 
136 lOW 
152.37W 
146 47W 
148.17W 
149.38W 
150.51­
151.59W 
153 59W 
154.52W 
155.43W 
159 14W 
133 54W 

45 
36 
37 
47 
41 
42 
43 
44 
45 
47 
48 
48 
47 
46 

152 
172 
169 
146 
159 
156 
154 
152 
ISO 
146 
145 
143 
145 
147 

St Lawrence Island 
Beaufort Sea 
Beaufort Sea 
Afognak 
Fort Yukon 
Fairbanks - Livengood 
Healy 
Mt. MtcKinley 
Tyonek 
Mt Katmai 
Kodiak 
Trinity Island 
Bristol Bay 
Taku River 

f")-(. 
X rib 
M , L­
m) 
L 
e_ 

1738-19291 July 31, 1974 20 57.14N 134 47W 47 145 Sitka 
1738-22511 
1740-21191 
1740-21194 
1742-21315 
1742-21331 
1742-21333 
1743-21374 
1743-21385 
1744-21432 
1744-21434 

July 31, 1974 
August 2, 1974 
August 2, 1974 
August 4, 1974 
August 4, 1974 
August 4, 1974 
August 5, 1974 
August 5, 1974 
August 6, 1974 
August 6, 1974 

0 
10 
2 

20 
15 
15 

0 
5 
1 

20 

72.01N 
71.5911 
70.42N 
68.071 
64.05N 
62.53N 
68.07N 
64.05N 
68.07N 
66.48N 

170 38W 
147.47W 
150 04W 
156 44W 
161.09W 
162 23W 
158.1OW 
162.35W 
159.32W 
161.09W 

35 
35 
36 
38 
41 
42 
37 
41 
37 
38 

169 
169 
166 
161 
155 
153 
161 
155 
161 
159 

Chukchi Sea 
Beaufort Sea 
Harrison Bay 
Howard Pass 
Norton Bay 
Kwiguk 
Howard Pass 
Solomon 
Misheguk Mtn. 
Selawik 

0­

. IL 
1744-21443 
1745-20052 
1'34-23425 
1745-20072 

August 6, 1974 20 64.06N 
Auqust 7, 1974 3 69.36N 

27, 1974 5 6%-,n
August 7, 1974 40 62 44N11745b21472 AuguEst7,17 

163 58W 
133.24W 
151 
140 52W 

40 
36 
4,Ia
Aen4 

155 
164 

ldReC 

Solomon 
MacKpn71f Ra 

a 
an East C 

1745-21472 August 7, 1974 10 73.14N 152 20W 33 172 Beaufort Sea 
1747-22011 
1749-22115 
1752-20481 

August 9, 1974 
August 11, 1974 
August 14, 1974 

30 
20 
15 

65.25H 
68.05N 
59 56N 

166 58W 
166.52W 
153 07W 

38 
36 
41 

157 
162 
150 

Teller 
Point Hope
Illiamina 

1752-20483 August 14, 1974 10 58 32N 154.0411 42 149 Mt. Katmai 
1753-20535 
1759-21280 
1760-21302 
1760-21305 
1760-21323 

August 15, 1974 
August 21, 1974 
August 22, 1974 
August 22, 1974 
August 22, 1974 

0 
30 
0 
5 
0 

59 57N 
59.57N] 
70 AON 
69 21N 
64.03W 

154.33U1 
163.09W 
153.0111 
155 03W 
161 13W 

41 
39 
30 
31 
36 

151 
157 
167 
165 
157 

Illiamna 
Kuskokwm Bay 
Teshekpuk 
Ikpikpuk River 
Norton Sound 

C.. 

C-. 

1760-21325 
1764-20102 
1768-20342 
1768-20345 
1768-20351 
1769-20403 
1770-20450 
1770-20452 

August 22, 1974 
Augsst 26, 1974 
August 30, 1974 
August 30, 1974 
August 30, 1974 
August 31, 1974 
September 1, 1974 
September 1, 1974 

15 
0 
1 
2 

20 
25 
5 

40 

62 41N 
69.19W 
65 22N 
64 00W 
62.38N 
63 59N 
68.00N 
66 41W 

162 26W 
134.58W 
145.35W 
146 54W 
148.06W 
148 181 
145.23W 
147.00W 

37 
30 
32 
33 
34 
33 
29 
30 

155 
165 
160 
158 
156 
158 
164 
162 

Kwiguk 
lacKenzie Bay 
Circle 
Fairbanks - Delta 
Talkeetna its 
Healy 
Arctic 
Fort Yukon 

C-
C­

1771-20504 
1771-20510 
1771-20513 
1771-20515 
1771-20540 
1772-20571 

September 2, 1974 
September 2, 1974 
September 2, 1974 
September 2, 1974 
September 2, 1974 
September 3, 1974 

40 
25 
0 

20 
30 
5 

68.00f 
66.39N 
65 19W 
63 58H 
57 06W 
65.19N 

146.45] 
148 22W 
149 49W 
151 09W 
156 2011 
151 161$ 

29 
25 
31 
32 
37 
31 

164 
162 
160 
158 
151 
160 

Arctic 
Beaver 
Livengood 
Mt tcKinley 
Ugashik 
Tanana 

.b r 

r. 

.­

1772-20574 
1772-20580 
1772-20583 
1772-20585 
1772-20592 

September 3, 1974 
September 3, 1974 
September 3, 1974 
September 3, 1974 
September 3, 1974 

0 
0 
0 
2 
5 

63 58N 
62.36N 
61.14 
59.521N 
58.28N 

152.35W 
153.4711 
154 54W 
155 56W 
155 54W1 

32 
33 
34 
35 
36 

159 
157 
155 
154 
152 

Kantishna River - Mt. McKinley a-
McGrath Q.
Lake Clark, Lime Hills [L 
lll1ana 
Nahnek C­

1773-21011 September 4, 1974 0 70 37N 145 49W 26 168 Flaxman Island 
1773-21014 
1773-21020 
1773-21025 
1773-21034 

September 4, 1974 
September 4, 1974 
September 4, 1974 
September 4, 1974 

0 
0 
0 
0 

69 19N 
68 0IN 
65.22N 
62 39N 

147.491; 
14q 36W 
152 40W 
155 12U 

27 
28 
30 
32 

166 
164 
160 
157 

Mt. Iichelson 
Philip Smith Mtn 
Tanana 
McGrath 

0. 

1773-21041 
1773-21043 
1774-21065 
1774-21072 
1775-21121 
1775-21124 
1775-21130 
1775-21133 
1776-21200 
17/6-21202 
1776-21205 
1777-21233 

September 4, 1974 
September 4, 1974 
September 5, 1974 
September 5, 1974 
September 6, 1974 
Septenber 6, 1974 
Septe.nhbr 6, 1974 
Septeber 6, 1974 
Soptember 7, 1974 
Septenher 7, 1974 
Septemb.er 7, 1974 
September 8, 1974 

0 
0 

10 
0 

20 
0 
0 
0 
0 
0 
0 
0 

61 17N 
59 541 
70 36N 
69 191N 
Il .531 

10.3611 
6q 19N 
68 001 
65 10ON 
63 bSNl 
62 36:1 
71 51'l 

156 19W 
157 20W 
147 16W 
149 161 
146.271W 
148 431W 
159.44W 
152 31W2 
157 OW 
153 2211 
1.,, 3 

,tI 
149 221$ 

33 
34 
25 
26 
24 
25 
26 
27 
29 
30 
31 
23 

156 
154 
169 
166 
171 
169 
166 
164 
161 
159 
158 
171 

Sleetmute - Line 
Dilnighain 
Seechey Point 
Sagavaniltok
Beaulo, L Sea 
Beechey Point 
Sagavaniviktok
Chandler Lake 
Yteel River 
Nulato 
Holy Ctoss 
Beufort Sea 

Hills 

53





1778-21292 Septem!mr 9, 1974 0 71.53N 150 39W 23 171 Beaufort Sea 
1778-21301 
1778-21303 
1778-21310 
1778-21312 
1778-21315 
1778-21321 
1779-21361 
1779-21364 
1779-213/0 
1779-21373 
1779-21375 
1784-20244 

September 9, 1971 
September 9, 1974 
September 9, 1974 
September 9, 1974 
September 9, 1974 
September 9, 1974 
September 10, 1974 
September 10, 1974 
September 10, 1974 
September 10, 1974 
September 10, 1974 
September 15, 1974 

1 
0 
0 
0 
0 

0 
0 
1 
0 
0 

20 
20 

69.20tW 
63.011 
66 4211 
65 21, 
64 01 U 
62 3911 
68 ON 
66 45N 
65 25W 
64.04W 
62.42 
57.11H 

154 560 
156.441 
158 21W 
159 48W 
161 07W 
162 20W 
158 lOW 
159.47W 
161 1511 
162 34W 
163.47W 
149.04W 

25 
26 
27 
28 
29 
31 
26 
27 
28 
29 
30 
33 

167 
165 
163 
161 
160 
158 
165 
163 
161 
160 
158 
154 

Teshekpuk 
Lookout Ridge 
Selawik 
Candle 
Norton Bay 
St. Michael - Kwguk 
Howard Pass 
Selavik 
Candle 
Soloman 
Kwiguk 
Gulf of Alaska 

1786-20340 
1787-20421 
1789-20493 
1793-21110 

September 17, 1974 
September 18, 1974 
Septenber 20, 1974 
September 24, 1974 

30 
10 
5 
5 

63.59H 
55 45N 
69 21R 
78 0T 

146 45W 
154.15W 
144.50 
143 4411 

27 
33 
21 
16 

161 
153 
168 
176 

Big Delta 
Gulf of Alaska 
Mt. Michelson 
Beaufort Sea 

1794-21170 September 25, 1974 5 71 5711 147.3711 17 173 Beaufort Sea 
1802-20213 
1802-20220 
1802-20222 
1802-20225 
1802-20231 
1802-22040 
1802-22043 

October 3, 1974 
October 3, 1974 
October 3, 1974 
October 3, 1974 
October 3, 1974 
October 3, 1974 
October 3, 1974 

0 
0 
0 
0 
2 

15 
2 

65.29N 
64 081 
62.46N 
61.2411 
60.02U 
68 11 
66.51N 

142.28W 
143 49W 
145.021 
146.09W 
147.10W 
165.OW 
166 48W 

19 
20 
22 
23 
24 
17 
18 

165 
163 
162 
160 
159 
168 
166 

Charley River 
Delta - Eagle 
Gulkana 
Valdez 
Seijard - Cordova 
Point Hope 
Shishmaref 

1803-20263 October 4, 1974 0 68.11N 140 39W 16 168 Table it 
1803-20265 October 4, 1974 0 66.52M 142.17W 18 166 Coleen 
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 

October 4, 1974 
October 4, 1974 
October 4, 1974 
October 4. 1974 
October 5, 1974 
October 5, 1974 
October 6, 1974 
October 9, 1974 
October 9, 1974 
October 10, 1974 
October 13, -974 
October 13, 1974 
October 15, 1974 
October 17, 1974 
October 17, 1974 
October 17, 1974 
October 17, 1974 
October 18, 1974 
October 18. 1974 

0 
0 
5 

10 
0 
5 

10 
30 
30 
0 

15 
10 
0 

10 
0 
5 

15 
0 
0 

70 46t 
69 30N 
68.11N 
64 12N 
72.011 
70.45N 
69.25N 
55.55r] 
54 31N 
66.5411 
70.501 
69.32N 
65.361 
61.28N 
64 lOW 
62 481 
61 27N 
72.03N 
70.478 

162.34W 
164.37W 
166.27W 
170.56W 
135.44W 
138 04W 
141 40W 
158 28W 
159.16W 
150 53W 
149.32W 
151.36W 
159.26W 
140 23W 
163 45W 
165 0OW 
166 09W 
154.26W 
156.46W 

14 
is 
16 
20 
13 
14 
15 
25 
26 
15 
11 
12 
15 
18 
15 
16 
17 
08 
09 

172 
170 
168 
163 
174 
172 
170 
157 
156 
167 
173 
171 
166 
162 
165 
163 
162 
175 
173 

Wainwright 
Point Lay 
Point Mope 
St. Lawrence Island 
Beaufort Sea 
lacKenzie Bay 
Demarcation Point 
Stepovak Bay 
Simeonof Island 
Bettles 
Beechey foint 
Umiat 
Candle 
McCarthy & East 
Solomon 
Black - Kauiguk 
Hooper Bay 
Beaufort Sea 
Barrow 

1817-21462 
1817-21471 
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 
1923-19504 
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 
1946-20164 
1946-21582 
1946-21585 
1946-21591 
1946-21594 
1947-22040 
1947-22043 
1947-22045 
1918-20265 
194U-22094 
1918-22101 
1949-22152 
1919-?i21 
1919-22164 
1949-221/0 

October 18, 1974 
October 18, 1974 
October 18, 1974 
October 19, 1974 
October 19, 1974 
October 20, 1974 
October 21, 1974 
October 22, 1974 
October 22, 1974 
October 22, 1974 
October 27, 1974 
November 5, 1974 
November 9, 1974 
November 10, 1974 
November 10, 1974 
Novmeber 10, 1974 
November 10, 1974 
November 10, 1974 
February 1, 1975 
February 10, 1975 
February 10, 1975 
February 10, 1975 
February 10, 1975 
February 11, 1975 
February 20, 1975 
February 20, 1975 
February 20, 1975 
February 20, 1975 
February 20, 1975 
February 21, 1975 
February 21, 1975 
February 23, 1975 
February 24, 1975 
February 24, 1975 
February 24, 1975 
February 24, 1975 
February 24, 1975 
February ?5, 1975 
February 25, 1975 
February 25, 1975 
february 26, 1915 
February 26, 1975 
February 26, 1975 
February 27, 117, 
Fe, ijr_ ,t1, 19/6
February 27, 1975 
February 27, 1975 

0 
3 

15 
15 
20 
20 

3 
20 
0 
5 

20 
0 

20 
0 
0 

15 
30 
15 
5 
0 
0 
0 
0 
0 

10 
0 
0 
0 

20 
10 
30 
30 
5 

30 
20 
0 
0 
5 
5 

10 
20 
10 
5 
5 
2 

10 
0 

69 30N 
66.52N 
64.11H 
65.34H 
64.12N 
62 SI 
62 5ON 
68.13N 
66.53 
64 12N 
55.54N 
66 55N 
55.58N 
64.141 
60.07N 
58 44N 
64.13N 
62 51W 
58.37N 
59 59 
58 36N 
57.13W 
55.501 
58.34N 
64 17N 
62.5611 
61 34N 
60 11W 
58 48N 
72 04N 
70.48W 
70 49W 
64 12W 
69 30N 
68 11 
66 52N 
65 31W 
69 31N 
b8 13W4 
66 53N 
68.121 
69 30!i 
68 1IN 
69 311 
68 111 
65.33N 
61 12N 

158.50W 
162.19W 
165 lOW 
165.24W 
166 4511 
169.26W 
170.51W 
166.29V1 
168.08W 
171.00W 
158 28W 
162.22W 
151 14W 
146 32W 
149.581 
150.57W 
172 21W 
173.37W 
141 01W 
153 00!1 
153 57W 
154 51W 
155.41W 
155.26W 
163.4811 
165 02W 
166 11W 
167.1411 
168 13W 
154 33W 
156 52W 
159.45W 
143 48W 
163 11W 
165 01/ 
166 46w 
168 16W 
164 4OW 
1(6 30. 
)68 10:1 
142 13W 
166 09W 
168 001 
167 331' 
169 2jW 
172 32W 
113 51W 

10 
12 
15 
13 
14 
15 
15 
10 
11 
13 
19 
06 
15 
07 
11 
12 
07 
09 
11 
12 
13 
14 
15 
14 
12 
13 
14 
15 
17 
06 
08 
08 
14 
10 
11 
12 
13 
10 
11 
12 
11 
10 
12 
11 
12 
14 
15 

171 
168 
165 
166 
165 
164 
164 
169 
168 
165 
159 
168 
160 
166 
162 
162 
166 
165 
154 
154 
153 
152 
151 
152 
156 
155 
154 
153 
152 
167 
165 
165 
156 
162 
161 
159 
158 
162 
161 
159 
161 
162 
161 
162 
161 
157 
156 

Lookout Ridge 
Kotzebue 
Solomon 
Teller - Nome 
Home 
St. Lawrence Island 
St. Lawrence Island 
Point Hooe 
Chukchi Sea 
St. Lawroace Island 
Stepovak Bay 
Kotzebue 
Gulf of Alaska 
Fairbanks - Delta 
Kenai - Seward 
Gulf of Alaska 
Siberia - St Lawrence Is. 
Bering Sea 
Gulf of Alaska 
Illiamna 
Afognak 
Karluk 
Trinity Islands 
Mt Katmai 
Solomon 
Yukon River Delta 
Hooper Bay 
Nunivak Island 
Bering Sea 
North of Barrow 
Meade River 
Ilainwright 
Delta - Eagle 
Point Lay 
Point Hope
Bering Straits 
Bering Straits 
Point Lay 
Point [ope
Chutchl Sea 
Table ?It 
Arctic Ocean 
Point Pope & ChuLchf Sea 
Chukchl Sea 
Chuichi Sea 
Berinq Straits 
Chukotsk Pent, 
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1949-22173 February 27, 1975 0 62 5111 175 00W
1949-22175 February 27, 1975 
16 155 Bering Sea
0 61.2911 176 1711 17 154 Bering Sea
1950-20375 February 28, 1975 0 
 69 30N 143.12W
1950-20382 February 28, 1975 
11 162 Demarcation Point
0 68 1211
 145 02W
1951-20433 Harch 1,1975 0 12 161 Arctic
69 28N


1951-20440 March 1, 1975 1 
144.37W 12 162 Mt. Michelson ORIGINAL. PAGE I68 1014
1952-20491 March 2, 1)75 0 69.30N 
146 27W 13 161 Arctic146 04W 12 162 Mt. Michelson1952-20500 March 2, 1975 15 

OF POOR QU.LIV
66 53N 149 3414 14 1591954-21040 March 4, 1975 Chandalar - Beaver15 58 4311 159 421d1956-21113 March 6, 1975 0 

21 151 Nushagak Bay70 55N 149 34W 
 12 165 
 Beechey Point1956-21120 March 6, 1975 0 
 69.38N

1957-21171 March 7, 1975 

151 39W 13 163 Umiat
10 70 54N 151.064
1957-21174 March 7, 1975 10 
13 165 Harrison Bay69 37N

1958-21230 March 8. 
153 11W 14 163 Ikpikpuk River1975 20 70.56N 152 22W
1959-21281 March 9, 1975 

13 165 Harrison Bay
0 72 14N 151.24W 12 
 167 Beaufort Sea
1959-21284 March 9, 1975 0 70 581 153 4714 13 1651959-21295 March 9, 1975 Teshekpuk0 67 04N 159 25W4 17 1591959-21302 Baird MountainsMarch 9, 1975 20 65.4311 160 56W 18 1571959-21304 March Candle9, 1975 5 64.2211 162.18W1960-21335 March 10, 1975 0 
19 156 Norton Sound72 12N 152 5311 13 1671960-21342 March 10, 0 Beaufort Sea1975 70.5714 155 1514 1651965-20200 March 15, 1975 
14 Barrow0 69 301 139 0OW 171965-20211 163 Herschel Island
March 15, 1975 0 65.31N 143.59W 201965-20214 March 15, 1975 157 Circle - Charlie River0 64.10N 145.21W 211965-20220 March 15, 1975 5 

155 Big Delta
62.48W 146.35111966-20242 March 16, 1975 0 73 

22 154 Mt Hayes
21N1 133.2214 14 1701966-20245 March 16, 1975 Beaufort Sea0 72 0711 136 01W 151966-20251 March 16, 1975 

167 Beaufort Sea0 70 51N 138 21W
1966-20254 March 16, 1975 2 
16 165 Beaufort Sea
69.3411 140.25W
1966-20274 March 16, 1975 
17 163 Herschel Island
0 62.531 148.0014 23 1541968-20355 March 18, 1975 0 

Healy - Talkeetna Mts.73.19N 136 IO
1968-20361 March 18, 15 170 Beaufort SEa1975 0 72.0511 1381968-20370 March 18, 1975 
49W 16 167 Beaufort SEa
1 69 3211 143 1214 181968-20373 163 Demarcation PointMarch 18, 1975 0 68.13H 145.0314 191968-20375 March 16, 1975 161 Arctic10 66.5311 146 421d 201968-22202 [larch 18, 1975 10 

159 Christian
69.31N 169 04W
1969-20413 March 18 163 Chukchi Sea19, 1975 0 73.21N 137.3311969-20442 larch 19, 1975 15 170 Beaufort Sea10 64 141M 150 59W 231974-21111 March 24, 1975 05 

156 Kantishna River - Fairbanks
69.34N 151.54W4
1975-21163 March 25, 21 163 Umiat1975 5 70.52N 151.1741976-21212 March 26, 1975 0 

20 165 1.of Harrison Bay73.24N 147.3011 18 1701976-21221 Beaufort SeaMarch 26, 1975 0 70.53N
1977-21272 March 27, 1975 

152 31W 20 165 Harrison Bay20 72.09N 151.44W 20
1979-21382 March 29, 1975 0 
168 Beaufort Sea
73.2111
1979-21385 March 29, 1975 

151.57W 19 170 Beaufort Sea
0 72 001 154.34W 20 
 168 Beaufort Sea


1980-21443 
 March 30, 1975 
 5 72 0711 156.0911 21 168
1982-21564 April 1, 1975 N. of Barrow
5 69.30N 163.27W

1982-21571 April 1, 1975 

24 163 Point Lay

5 68.1211 165.10oi
1983-22011 April 2, 1975 0 

25 161 Point Hope
73.18N 157.53V 21 171 Chukchi Sea
1983-22013 
 April 2, 1975 
 0 72 0411 160 31W1983-22022 April 2, 1975 0 22 168 Floeberg69.30N 164.52W 24 163 Point Lay1983-22025 April 2, 1975 - Chukchi Sea
0 68.111N 166 42W
1983-22031 April 2, 1975 
25 161 Point Hope
5 66 5211 168.2114 26
1984-20242 April 3, 1975 0 
 

159 Bering Straits

70 44 138 33V 
 24 165 
 Beaufort Sea
1984-20245 April 3, 1975 20 
 69.27N
 140.35W
1984-20251 April 3, 1975 0 

25 163 Herschel Island
68.08N 142 24W
1984-20254 April 3, 1975 
26 161 Table Mts
0 66 48fl 144.02W 27 159 Fort Yukon1984-20260 April 3, 1975 
 0 65.27N 145.29W 28 157
1984-20263 Circle



1984-20265 Aoril 
April 

3, 
3, 

1975 
1975 0 64 061 146.494 29 155 Fairbanks - Delta
0 62.44 148 03W1984-22065 April 3, 1975 30 154 Talkeetna [its.0 73 1711 159 224 21 1711984-22080 April 3, 1975 20 

Chukchi Sea
69.29H 166.22W 25 163 Chukchi Sea
1985-20291 April 4, 1975 
 0 73 1711 134 57W
1985-20303 April 4, 1975 

22 171 Beaufort Sea
0 69 30N 141 56w 25 163 Demarcation Point1985-20305 April 4, 1975 0 68 IM 143.4611 26 1611985-20312 April 4, 1975 Table Mts.0 66.51H 145.2461
1986-20354 April 5, 1975 5 
27 159 Fort Yukon70 48 141.191, 24 1651986-20361 April 5, 1975 Beaufort Sea5 69 30H1 143 14111986-20363 April 5, 1975 
25 163 Demarcation Point
0 68.11N 145.11W 26
5000-20141 April 19, 1975 161 Arctic
25 64.06N


5003-20291 April 22, 1975 
144 0014 35 155 Delta - Eagle0 70 43N 140 02W 315003-20293 April 22, 1975 2 

166 Beaufort Sea69 36N 142.0511 32 163 Demarcation Pt
5003-20300 
 April 22, 1975 
 0 68.07N 143.54W5003-20302 April 22, 1975 
33 161 Table Mt0 66 47N 
 145 32W 34
5003-20305 Aoril 22, 1975 0 
 

159 Fort Yukon
65.27

5003-20311 April 22, 1975 

147 Oll 35 157 Livengood
0 64 06N 148 21W5003-20314 April 22, 1975 0 
36 155 Fairbanks


62.44N 149.331
5004-20351 April 23, 1975 10 
37 153 Talkeetna Mts.
69 26N 143 32W
5004-20354 April 23, 1975 
32 163 Demarcation Point0 68.07N 145.21W 33 161 Arctic5004-20360 April 23, 1975 0 66 47N 147 0011 34 159
5020-20230 May 9, Fort Yukon1975 15 69.23H 140 46W2072-21280 April 4, 1975 0 37. 163 Herschel Island72 04N 
 149 4VW 23 170 BeauFort Sea
2075-21452 April 7, 1975 0 72.0311 154 1311 1702075-21484 Apuil 7, 1975 
24 Beaufort Sea
0 61 25N 167 2542075-21490 April 7, 1975 33 155 Hooper Bay10 60 021 68.291) 34 153 Bering Sea
2076-21540 April 8, 1975 
 5 62 4911 167 451t
2076-21542 April 8. 1975 
3? 156 Black0 61 27N 168 5, 332076-21510 Apil 8, 1975 0 72 01l 155 44W 

155 Hooper Bay 
2076-21513 Apil 8, 1975 

25 170 Beaufort Sea10 70 48,1 158 BIll 262076-21015 Apri1 8, 1975 10 
168 Meade River

69 31N 160 09!1 1662076-21522 April 8, 1975 
27 Utulok River
10 68 1? 162 001o 28 163 DeLong it 
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2076-215g4 
2076-21533 

April 8, 1975 
April 8, 1975 

15 
0 

66.52N 
64.1111 

163 40W 
166 31W 

29 
31 

161 
158 

Votzebue 
Nome 

2076-21545 
2077-21580 

April 8, 1975 
April 9, 1975 

5 
2 

60 04N 
68.10W 

169 57') 
163 28W 

34 
28 

153 
163 

Bering Sea 
DeLong Nts 

2077-21583 April 9, 1975 0 66.SON 165 06W 29 161 Shlshmaref 
2077-21585 
2077-21592 

April 9. 1975 
April 9, 1975 

0 
0 

65 3011 
64 09M 

166 35W 
167.56W 

30 
31 

160 
158 

Teller 
Nome 

2078-22030 Aoril 10, 1975 10 70 4111 161 OOW 26 168 Wainwright 
2078-22032 April 10, 1975 10 69 24N 163.03W 28 165 Point Lay 
2078-22035 April 10, 1975 0 68.0511 164 54W 29 163 Point Hope 
2078-22041 April 10, 1975 0 66 45N 166.33W 30 161 Shishmaref 
2078-22044 April 10, 1975 0 65.25M 168.0211 31 160 Teller 
2078-22050 April 10, 1975 0 64.04H 169.23W 32 158 St Lawrence Island 
2078-22053 
2079-22084 

April 10, 1975 
April 11, 1975 

0 
20 

62.4211 
70 40W 

170 37W 
162 3511 

33 
27 

156 
168 

St. Lawrence Island 
Wainwright 

2079-22091 
2079-22093 
2079-22100 

April 11, 1975 
April 11, 1975 
April 11, 1975 

10 
0 
0 

69.22N 
68 04N 
66.4411 

164.384 
166 2911 
168 OBW 

28 
29 
30 

165 
163 
161 

Point Lay 
Point Hope 
Chukchi Sea 

2080-20343 
2080-20352 
2080-20354 

April 12, 1975 
April 12, 1975 
April 12, 1975 

20 
10 
10 

59.56N 
57 09N 
55 45N 

149.58W 
151.50W 
152.421! 

36 
38 
39 

153 
150 
143 

Blying Sound 
Gulf of Alaska 
Gulf of Alaska 

2080-22145 
2080-22151 
2080-22160 

April 12, 1975 
April 12, 1975 
April 12, 1975 

10 
0 
5 

69.22N 
68.04W 
65.23H1 

166.03W 
167 52W 
171 0011 

28 
29 
32 

165 
163 
159 

Point Hope 
Point Hope 
Chukotsk Penn 

2081-20372 April 13, 1975 15 69.20N 141.48W 29 165 Demarcation Point 
2082-22262 
2083-20473 
2083-22320 
2085-20595 
2085-22421 

April 14, 1975 
April 15, 1975 
April 15, 1975 
April 17, 1975 
April 17, 1975 

10 
5 
0 
5 
0 

69 16N 
73.05 
69.16W 
70 44N 
73.14N 

169.04W 
137.491 
170.35W 
145 19W 
166 07W 

29 
26 
30 
29 
27 

165 
173 
165 
168 
174 

Chukchi Sea 
Beaufort Sea 
Chukchi Sea 
Flaxman Island 
Chukchi Sea 

2087-21105 
2087-21112 

April 19, 1975 
April 19, 1975 

0 
0 

72.0011 
70 43N 

145 54W 
148 133W 

29 
30 

171 
168 

Beaufort Sea 
Beechey Pt 

2087-21114 April 19, 1975 0 69 2611 150 1514 31 166 Umiat 
2088-21161 April 20, 1975 0 73.1411 144 42W 28 174 Beaufort Sea 
2088-21163 April 20, 1975 0 71.59N 147 20W 29 171 Beaufort SEa 
2088-21170 April 20, lS75 0 70 431 149 39W 30 168 Beechey Point 
2088-2-172 April 20, 1975 0 69 26N 151 42W 31 166 Umat 
2091-19544 
2092-20000 
2092-20002 

April 23, 1975 
April 24, 1975 
April 24, 1975 

15 
0 
5 

58 35N 
59.56H 
58 33N 

140 52W 
141.20W 
142 18W 

41 
40 
41 

151 
152 
151 

Gulf of Alaska 
Icy Bay 
Gulf of Alaska 

2092-20011 April 24, 1975 10 55.46N 144 02W 43 148 Gulf of Alaska 
2092-20014 April 24, 1975 20 54.2211 144.50W 44 146 Gulf of Alaska 
2092-21393 April 24, 1975 0 71.56f 153 02W 30 171 Beaufort Sea 
2092-21402 
2092-21411 

April 24, 1975 
April 24, 1975 

0 
0 

69.22N 
66.44N 

157.24W 
160.52W 

33 
35 

166 
162 

Lookout Ridge 
Selawik 

2092-21414 
2093-21451 

April 24, 1975 
April 25, 1975 

0 
0 

65.23N 
71.541 

162 21W 
154 30W 

36 
31 

160 
171 

8endeleben 
Beaufort Sea 

2094-21542 
2094-21544 
2095-21564 

April 26, 1975 
Aoril 26, 1975 
April 27, 1975 

0 
10 
0 

61.17 
59 5411 
71.52N 

168.52W 
169.59W 
157.31W 

40 
41 
31 

154 
152 
171 

Bering Sea 
Bering Sea 
Chukchi Sea 

2095-21571 
2095-21573 

April 27, 1975 
Aoril 27, 1975 

0 
25 

70.36N 
69.181 

159 48W 
161 SO 

32 
34 

168 
166 

Wainwright 
Utukok River 

2095-21585 April 27, 1975 15 65.19W 166.44W 37 159 Teller 
2095-21591 
2095-21594 

Aoril 27, 1975 
April 27, 1975 

10 
10 

63.58N 
62.37N 

168.04W 
169 18W) 

38 
39 

158 
156 

Norton Sound 
St Lawrence Island 

2095-22000 April 27, 1875 0 61 15N 170 25W 40 154 Bering Sea 
2096-22025 
2096-22032 
2096-22034 

April 28, 1975 
April 28, 1975 
April 28, 1975 

' 
20 
20 
15 

70.31N 
69.13N 
67.54N 

161.24W 
163.2511 
165.13W 

33 
84 
35 

168 
166 
163 

Wainright 
Point Lay
Point Hope 

2096-22041 Aoril 28, 1975 0 66.3411 166 49W 36 161 Shishmaref 
2096-22050 
2096-22052 

April 28, 1975 
April 28, 1975 

20 
15 

63.53N 
62 31W 

169.34W 
170 4711 

38 
39 

157 
156 

St Lawrence Island 
St. Lawrence Island 

2096-22055 April 28, 1975 10 61.09N 171 541! 40 154 BEring Sea 
2096-22061 Aoril 28, 1975 10 59.47W 172.57H1 41 152 St. Matthew 
2097-22075 April 29, 1975 0 73 OO 158.0014 31 174 Chuchi Sea 
2096-22081 
2097-22084 

April 29, 1975 
April 29, 1975 
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Electromagnetic Spectrum: Reflection, Refraction, and Absorption



Photographic and Imaaging (Yon-Photographic) Systems: Camera Versus


Line-Scan, Active and Passive Systems, Resolution



Photography in the Visible: Black and White, Color, Multiband



IR (Infrared) Photography: Black and W,7hite, False Color



Infrared Photography -- color, black and white - Applications


Rock Types and Stratigraphy


Identification of Soils


Groundwater and Geologic Structure


Applications to Mining and Environmental Geology


Vegetation Surveys



Multiband Photography - Applications


Shallow Submarine Geology 
Rock Type Descrimination


Applications to Mining Geology



Radar Imagery: Theory, Systems, Geometry, Resolution, Distortions, Limits



Radar Imagery -- Applications
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Geomorphic Analyses
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-Active Geologic Processes
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Vegetation and Animal Surveys 

Remote Sensing of Earth from Space, Part I. --- ERTS 

Renite Sensing of Earth ftotin Space, Part II -- a) Skylab b) Gemini and Apollo 

Remoto Sensing of Gtbhr 11anets 
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I. INTROPIJCTEON A\ND- BPCKCROUND OF POOR QUALITY 

Currently the Alaskan regional Native corporations and village councils 

are engaged in selection of lands authorized by the Alaska Native Land Claims 

Settlement Act. The work repcrted here was performed as a result of a request 

by Doyon, Ltd., a regional corporation of interiorAlaskan Natives, for bssLs­

tance in 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. in their selection process. This 

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

to assist Alaskan Native corporations and villcges in the process zf land slec­

ton and management after selection. This project proved to be of longer dura­

tion and cost than initialty anticipated. Additional funds have been used from 

other related projects, particularly NASA grant NGL-02-001-092, in order that 

the work be completed in a form that meets the scientific standards of the Geo­

physical Institute. 

Because of the general lack of resource data - particularly vegetation and 

land use maps - throughout Alaska, the Geophysical Institute proposed to utilize 

Earth Resources Technology SateLitc (ERTS) data supplemented by aerial photo­

graphs and the limited available field data for land use analyses of the regional 

deficiency areas identified as being of greatcst interest by Doyon, Ltd. The 

UnIverbity of ALaska has been a major participant in the National Aeronautics 

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

I





brought s.c tentists together from the disciplines of grology, ecology, forestry, 

mnea( lengineerinag, wildlife management, hydrology, meteorology, agriculture, 

and the marine sciences to develop methods for applying remotely sensed data 

to regional land use surveys in Alaska. 

It is 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 

Ulustrates the use of these techniques with the hope that the results of this 

pilot study will provide guidelines which can be applied to other regional cor­

porations, village corporations, and state and regional governmental agencies 

facing similar land use decisions. 

II. APPROACH - PRODUCT PREPARATION 

All exist,ng 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 images to aid visual examination of the imagery for 

land use decisions. 

In the following paragraphs, a general description of the processes used 

to produce the prospecting area and land use maps and their utility will be dis­

cussed. Following this generol description the individual reports for each se­

lection area will be presented. 

A. Prospecting Area Maps 

The objective of the mineralization analysis vas to delineate areas for 

which interpretation of ERTS images, combined with existing ground and aerial 
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data a fvor,,)lo prtbi[ht> of metallic or non-metallic mineral prod ­

ucts. It snould be emphastzed that ERTS data alone will not permit mineral de­

posits to be icentified and located. lovever, interpir-etatLon of ERTS data in con­

junction with other available geophysical data, including the distribution and 

characteristics of known ore deposits, may be adequate to define areas where 

further orospecting is 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 geologic reconnaissan-ce for identification of favorable prospecting areas 

by any other means would have been prohibitive. This is particularly true in 

view of the time frame within which the land selections must be completed. 

The basic steps in a prospecting area analysis are: 

(i) Assemble and organize all geophysical data 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 control 


prevailing in each region. 


(2) 	 Prepare maps of mining districts, known mining claims and 

other relevant data and locate these on the ERTS images. 

(3) 	 Interpret the ERTS data to identify distinctive features of the geo­

logic envuonment, land forms, vegetation, and tectonic faults 

which can be associated with each potential mineralized province, 

and determino which combination of these features might justify 

e-teihng the boin,!,rtes of known mining districts or projecting 

the trends of known deposits into new areas. 
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(4) Prepare maps of the study area indicating locations of favorable 

prospecting areas. 

This process does not immediately pinpoint ore deposits. However, it 

is 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 project. 

B. Land-Use Maps 

Land-use maps of Alaskan areas are of increasing importance with the 

current widespread rush into 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. Land-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 essentially vege­

tation maps depicting broadly-defined vegetation types at the scale, on the 

originals, of 1:250,000. Although botanically coarse and of small scale, these 

maps provide more information, especially spatial, than any previous vegetation 

maps of the areas and are a step toward the production of more accurate land­

use maps in Alaska. 

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

Earth Resources Technology Satellite (LRTS) images. The reasons for this were 
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ORIGINAL PACE isOF POOR QUAJL'T' 

(1) I:rS IIn(w .valtibiliLth, (2) the usefulness of ERTS imagery for mapping 

broadly-defined vegetation types ovei large areas in a relatively short Lime 

and, (3) lack of complete aerlal photographic coverage. ERTS images used for 

mapping were 16"x20" photographically enlarged prints produced at a scale 

of 1:250,000. The land use classification adopted for this map series is a 

system developed by the U. S. Geological Survey under the direction of James 

R. Anderson. 

Some of the scenes, printed in 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 is about 

one meter. Actual snowfall in late winter is normally infrequent and light. 

The late winter images permitted estimations of vegetation structure based 

on a gray scale continuum related to plant height and cover. 

Other ERTS scenes, acquired during 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 distinctions to the extent that the latter may be expressed 

by the adopted classification system. Interpretations were also based on 

physiographic information obtained from topographic maps, as there arc gen­

eral relationshi;ts hetecn '.ecetation and piSiography. 

Available ocrial photogiaplns of part of the regions under study were 
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also used as tia t ,units for tLe v:,ual pholointerpreti ton of the satellite 

images. 

Finaty low-level aerial reconnaissance was utilized to spot check and 

verify 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 identification of forest vegetation, then an est­

imation of composition and stature using the kinds of spectral and physiographic 

information described above. A quantitative 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 iend 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 third 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 in terms of these two resource categories can be seen together, 

Sthereby aiding the selection process. 
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III RI'S(-tTi( I XI PC i'T'S FOrfR I[DIVIDUAT. SI.IEIACTION AREAS 

In this section the resource reports for the individual se[ectton1 areas 

are presented. Because of the specific locations of the selection areas, some 

were considered to hove both vegetation and mineral resource possibilities while 

others were considered to chiefly contain only one of these resources. The 

areas analysed in 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 

in terms of only vegetation. 

The maps referenced in this section of the report were prepared at a scale 

of 1:250,000 and are rather large in some cases. Therefore they were presented 

to Doyon, Ltd. in a large scale and mounted on poster board. They appear in 

this report photographically reduced to eight to ten inch format. 
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A. THE KALTAG SELECTICN AREA



This withdrowal area, located south of Kaltag (see map) along the 

Yukon River is relatively remote. There are no settlements 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 is barge transportation available to either Nenana, on the Alaska 

Railroad, or to ocean-going shipping at the mouth of the Yukon. The 

closest airport is located at Kaltag. 

The only known mineral extraction within the area consists of two 

coal mines which were operated early in the century. Logging, 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 af commercial-size spruce and hardwoods are found 

within the area. 
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I. 	 Summary Recommendations 

These pages constitute a summary of the results of analysis of the 

Kaltag selection area and recommendatLons based on these 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 Mineral 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

itiesz. 

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



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



adjacent areas, to determine the extent of the molybdenum mineral­


ization discovered at the McLeod Prospect.



2. Approximagely 150-200 stream sediment samples from the Black­


burn Hills to evaluate the mineral potenLial 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 S., R. 7W.;



about 1/2 of T. 25 S., R. 6 W., Kateel River Meridian, and smaller



parts of adjacent townships.



3. A reconnaissance stream sediment sampling program is recom­


mended for the igneous and metamorphic terraine of T. 26 and 27 S.,



R. 3W.; T. 25 S., R. 2W.; T. 20 S., R. 1W.; T. 21S., R. 2W.;



Kateel River Meridian, and adjacent areas. A total of about 100



samples from these areas should be adequate.



All of the remaiLn area of this withdrawal should be eliminated from



further consideration for selection as potential mineral lands. 
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b. Forest Prnduct RecommendatLon 

In this analysis we have mapped areas of hardwood and softwood trees 

that appear sufficiently large to be generally considered commercial types 

when located near a market. This is not to say that these are commercial 

forests because that designation involves 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 trees 

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 aptrt over-wide areas of Alaska including 

the Kaltag selection area. A small area on each 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 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. 
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2. Provis inn'l Lo.id Use Maip of the Ki lLaq-Crnvl er Area , A_ ta 

a. Introduction 

Land use maps of Alaskan areas are of increasing importance with 

the current widespread rush into land disposition and resource 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. 

Land use maps where little land use,as suchhas begun are particularly 

Important. These tend to emphasize vegetation, 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 is an 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 limited 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 pack 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 in­

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. Those permitted gross floristic distinctions, based on some 

knowledge of the infrared reflectance of major species 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 therefore appear dark gray. Intermediate 

gray colors seem to indicate ericaceous 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, south and 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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aerial photography mission. In general, more Information is available 

on aerial photographs than is necessary for establishing or validating 

the broad land use classes recognizable on ERTS imagery. 

The identification of vegetation containing 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 quantitative definition of com­

mercial timber is 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. 

The mechanics of mapping included (1) tracing 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 the ERTS image accord. 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 vegetation 

and other land use boundaries on the overlay onto the base map and 

labeling them. 

A preliminary map was made in the laboratory by these methods, 

using all available control in 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 earlier 
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inLerprctoaiois of the ERTS imagery in many cases, but showed also 

some faulty 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 bread definition. The classification 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 a major physiognomic vcgetation type, 

equivalent in rank to forest, bog, etc., dominated by shrubs or young, 

shrub-sized individuals of tree species. Much of the 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 in 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, especially large game animals, 

because of the high proportion in it 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 is widespread. The area will be



Increasingly valuable as wildlife habitat in the next few years.



4 1. Forest, 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 the 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 trees occurring as stand dominants only on old flood plains in the 

vicinity of major streams. In the map-area, most broad-leavd 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 are 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. Forest, needle-leaved. Needle-leaved, mostly evergreen for­

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

mariana) is widely distributed in the map-area, but is considerably less 
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Important areally than broad-leaved forest. White spruce is the dominant 

species on upland sites on most slopes. North slope needle-leaved for­

ests are more often characterized by black spruce in 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 commercial grade dominant in 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. Forest, 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 is a reflection of widespread heterogeneity 

in a number of environmental 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 of 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 in others. 

4 3 C. Mixed forest, commercial. As mixed forest is the most 

important non-commerclal forest type in the map-orea, it is also the 

areally most important commercial type, Like the other two commercial 

types, it also is limited to lower elevation areas near the Yukon River. 
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Here the most important broad-leaved species is balsam poplar, but paper 

birch is widespread. Aspen is of some importance on sites somewhat re­

moved from the river. White spruce is the only important needle-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 characterized 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 im.portant in the forested wetland class, a bog woodland, 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 Sphaanum spp. and 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 herbaceous component in­

cludes much cottongrass (Erlophorum spp.) and sedge (Carex spp.). 

The cryptogam component is characterized by a higher proportion of 

Sphagnum spp. than the equivalent forested wetland component. 
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This type known as bog or, colloquiLlly, muskeg, and is further character­

izecl by tLhu slow and possibly inletmittent accurnulaLion of peat. This accum­

uLAtton leids to cold soils and near-surface permafrost devclopmcnt. 

Another kind of vegetation in the non-forested wetland class is 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 in 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

ized by at least four major physiognomic vegetation types. These are scrub, 

dwarf-scrub, meadow and felifieid. 'These types were nor distinguished in 

the Kaltag-Grayling map-area. 

d. Example of Application for Land Selection 

An example of a use to which a map of this 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 

RIE: TiSS, Tl6S, TI7S



RlW: TI6S, TI7S



R2W: T17S
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Ophir Quadrangle 

RIE: T17S, TISS 

RIW: T17S, TI8S 

R2W: T178, TI8S, T19S 

Unalakleet Quadrangle 

R2W: T17S, Ti8S, TI9S, T20S 

R3W: T18S, T19S, T20S, T21S, T22S, T23S, T24S 

R4W: TI9S, T20S, T21S, T22S, T23S, T24S, T25S 

R5W: T22S, T23S, T248, T258, T263, T278, T28 

R6W: T268, T27S, T28S 
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e. Oblique Aerial Photography 

A field check of preliminary versions of the maps presented in this folio 

was made by light aircraft August 5, 1974. At that time several oblique 35 mm 

photographs were taken for the purpose of illustration. 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 is indicated on the copy of the vegetation map included here. 
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1, 	 This photograph was taken looking downriver. Steamboat slough 
is in the foreground. The photograph looks over ah area described 
as mixed broad-leaved and needle-leaved trees of commercial size. 
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2. 	 This photograph was taken while over the Yukon River looking west 
just downriver from the previous picture. Here also the timber was 
characterized as mixed, commercial grade trees. 
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S 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 in Mertie (1937) and Barnes (1967). Descriptions and locations 

of lode and placer deposits of base and precious metals are given in 

Cobb (1968). No data are available 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. 3W. 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 known. 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 from areas adjacent to the with­

drawal area. In about 1900 placer claims were located along the Anvik 

and (probably) Yellow Rivers which drain part of the Blackburn Hills, 

but there is no record of any production from 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 well-developed. Unfortunately, no such 

Imagery is avoilable at present, but if it is acquired prior to the term­

i nation of the project, it will be examined, 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 area is 

generally adequate for the purpose of providing criteria for identifi­

cation of general bedrock types. 

Alluvium filled valleys 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 ares underlain 

by Cretaceous sedimentary rocks is defined by a well-developed 

trellis drainage pattern in which the longer drainages probably indi­

cate the strike of the structural grain. The presence of igneous rocks 

is indicated 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 granitic plution in the 

Blackburn Hills, which was noted above, are recognizable by inter­

pretation of tonal differences between bands of the ERTS imagery, be­

cause the higher hills, in which the granite occurs, are not covered by 

vegetation. Finally, areas of probable mixed igneous and metamorphic 
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rocks in the eastern and soulhed stern parts of the withdruwal were identi­

fied as topographic extensions of the Katyuh 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 summit. 

b. DLscdssion and recommendations 

As noted in the introduction, there is not sufficient 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, 
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there is no basis for recommending selection of specific townships at 

this time. Instead, it is considered advisable that, prior to selection, 

an attempt be made to acquire additional information upon which a 

choice can be based. The present study has been focused on elimi­

nating areas in which such investigations can reasonably be expected 

to yield negative results (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 merit additional study. It is assumed that such 

work would be done by an interested mining organization under some 

agreement with Doyon. 

The approach adopted here has been to identify 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, in terms of topography and extent of outcrop, was de­

termined from study of available maps, ERTS imagery, and observations 

during a light aircraft flight over the entire withdrawal area. A review 

of the literature provided data on previous mining or prospecting act­

ivity in the area. The results suggest the following actions: 

1. Areas covered by flood plain or other alluvial deposits 
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should be elimrioted from further consideration because no intor­

mation Is presently availuble regarding the nature of bedrock un­

derlying these deposits, and none is likely to be developed prior 

to the selection deadline. 

2. That part of the withdrawal where the surface rocks are Cre­

taceous sedimentary rocks is considered to have low potential 

for the occurrence of metallic mineral deposits, 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 thoroughly 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 in 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 it. Both these rocks, and the zones where they are in 
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contact witL [h adjacent sedimcntary rocks, are potential hosts 

for mincralizataon. The topogriphy of the area and the absence 

of vegetation indicate that a modest stream sediment sampling 

program would piovide adequate information for a preliminary 

appraisal of the mineral potential of the area. It is recommended 

that such a 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 molybdenum minerals in quartz veins, and in association with 

rhyolite prophyry as the host rock is suggestive of the possible 

presence of a deposite of low-grade copper and/or molybdenum 

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 Important to define the approximate 

geometry of the rhyolite porphyry mass, and to detennine whether 

or not it is mineralized other 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 outcrops and analysis of rock samples collected from these. 

6. The remaining area underlain by the rocks of the Kaiyuh 

Mountains also merits further study. In this case, about 100 

stream sediment samples should be adequate for a preliminary 

evaluation. ORIGINAL PAGE IS 
OF POOR QUALITY30 
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B3 Till, I'URCLI., MOUNTAINS SELECTION AREA 

This withdrawal area, located north of Galena (see map) between 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 is 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 

prospecting. Similarly, but probably less significant, several areas of 

moderate-sized spruce forest can be found within this selection area. 
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. Su in Reeon' m nda Lonsmahry 

These pages constitute a sunun iy of the results of analysts of 

the Purcell Mountains 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 in suc­

ceeding sections. 
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a. Summary of Recoimmenda tions for rorest Product Potential 

In thlis na lysis we havc' mapped areas of hardwood ond softwood trees 

that appear sufficiently large to be generally considered commercial types 

,,hen located near a marlet. This is not to say that these are commercial 

forests because that designation involves 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 in this area. 

As part of the Alaska Forest inventory, aerial photographs were ob­

tained along flight lines 30 miles apart over wide areas of Alaska including 

ihe Purcell Mountains withdrawal 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 likely 

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. 
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it would be %oith considering conducting an airborne scint illonetor survey 

of the area, followed by examination of anomalous areas on the ground. 

This could be an expensive operation, and it is recommended that Doyon 

seek appro:imate cost estimates for such a survey from private organiza­

tions and decide whether the cost is within the means of the company. If 

a decision is made to proceed with a program of this type, specific rec­

ommendations can be made at a later time. 
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Land use n.ap% of Alaskan areas, are of increasing importance with the 

current widespread rush into land disposition and resource exploitation. 

Such maps provide a spatial and possibly a quantitative inventory of selected 

resources and some basis for sensible planning. Land use maps may help in 

organizing activities compatible with (1) a natural environmental integrity 

and hence with regeneration potentials and esthetic qualites 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; wildlife habLtat; and 

cultural and recreational values. Vegetation is 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-use map of the Purcell Mountains area is part of a series of maps 

of Alaskan areas of particular Lnterest to the Bureau of Indian Affairs, the 

agency funding the mapping, and the Doyon Native Regional Corporation, 

within whose jurisdiction the map-area lies. They are essentially vegetatLon 

mops depicting broadly defined vegetation types at the relatively small scale 

on the originals of 1:250,000. Although limited in vegetation and other detail, 
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cplose 11h1ps provide more information than any previous maps of the areas 

und (ire top 0w.) cid the production of mote meaningful lend use mnaps in 

b. Methods 

The maps were drawn from Earth Resources Technology Satellite (ERTS) 

images. The reasons for this were (1) ERTS image availability, (2) the use­

fulness of ERTS imagery for mapping broadly defined vegetation types over 

large areas in a relatively short time 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. S. 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 wpre numbers 1037-21240, 1057-21352, 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 in 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 free 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. Areas of some plant cover above the snow appeared 

somewhat gray. Areas of inLeimedrate plant cover appeared grayer, and 
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0reas of closed vegetation, where no snow showed, were dark gray. Nearly 

Shtt, ,va:, inter prtoLd as tundra or holho ceeu s rangeland, internLemod ite gray 

a., shiub ranqeland or open forest, and dark gray or black as closed forest, 

the latter in some cases containing large trees of a potentially commercial 

grade. 

Other scenes, obtained in 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 in the near-infrared 

and therefore appear bright red on this kind of imagery. Most nee'dle-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 images were used together in making the vegeta­

tion and other land use distinctions expressed in 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 north slopes. All bogs except upland bogs with a major black spruce 

component are designated wetlands for present purposes. Flood plains in 

the vicinity of streams commonly are occupied by white spruce and balsam 

poplar (Ponulus balsomifro) vegetation types containing trees of commercial 

grade. 

ORIGINAL PAGE It 
vn nrlflfl (ITT A4EIWT 



Initially, most of the interpretations of spectral units on the imagery were 

miade through comparisons with aerial photographs covering parts of the map 

areas. Alaska Forest Inventory photographs rn black and white modified infra­

red were obtained from the U. S. Forest Service, and some small-sca-le 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 of the classification system. 

The identification 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 is 

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 is 

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

the potentially commercial grade species. 

The mechanics of mapping involved (1) tracing 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 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 labeling them. 

A preliminary map for the Kaltag and Tanana areas was made in the laboratory 
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and .1 r1.n end oil jinfohIinIL in. These III,-ps wOe ubed as a guide to a route 

of travel by light iircraft for field cflc'cking. Comparing the preliminary maps 

with certain parts of the mapped area confirmed the interpretations of the ERTS 

imagery in many cases, but showed also some faulty interpretations. This 

field work 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 a broad 

swath across the area was available for control and (2) it is the third map made 

in this series and therefore represents the cumulative experience of the pre­

ceding two mapping endeavors. 

by '!he, ai11'iio1 va lbl control in tio form of ncrial phoLographs 

c. 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 

vegetation 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-drained. 

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

Major SnOcies are blue joint grass Calamnrrostis canadeis)s, fueweed 

(pot lo~n ay,ustilfolum), the fescue grass (Festuc altaica, squirreltail 
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grass (liorduinl jubotum), and the wormwood Artemisia frnida. Several 

species of Clodon la probably occur as dominants in lichen rangelands in 

the Purcell Mountains area. 

This vegetation is an 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 lichen dominated stands, 

the vegetation is 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 is 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 is believed to be dominated by the latter, 

chiefly young aspen (Pooulus tremuloides) and paper birch in post-fire suc­

cessional stands. Closer to the larger streams, however, shrub rangeland 

comprises willows (Salix spp.) and alders (Alnus spp.), usually as dominants 

in flood plain and point bar early successional vegetation. Shrub dominated 

ares in bogs me included in non-forested wetlands, and high elevation shrub 

tundra is covered by class 8. Shrub rangeland is important 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 recent burn. This class designates areas of 

early p1st-fire suces:,FLOla[ vegetaLion dominated by shrubs, chiefly willows 

or, quite freeuoitl!, broad-leaved or needle-leaved tree seedlings. Charred 

vegetation and downed trees are abundant. These areas should be increasingly 

valuable as wildlife habitaE over the next few years, and most would eventu­

ally succeed back to forest vegetation. 

4 1. Forest, broad-leaved. Forested areas are identified 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 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 Purcell Mountain map-area most broad-leaved forests comprise 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 th old flood plains of the Koyukuk River 

and the principal species is balsam popla kSome commercial broad-leaved 

forest standc on upland sites farther from th& river are dominated by paper 

birch and some aspen. 

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

dominated b white spruce and/ot black spruce is \\iIdely distributed in the 

map area, but is consideiabil less important areally than broad-leaved 

3 OF pOOS QU TX 



forest. White spruce is the dominant needle-leived species on upland sites 

of most slopes. North slope needle-leaved forests are more often character­

ized 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, 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, although 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-area is characterized by mixtures of broad-leaved 

and needle-leaved trees in various proportions. This is a reflection of 

widespread heterogeneity in 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 in some places. Some of this forest is open in nature, with low 

tree densities and correspondingly high shrub densities. Therefore it is 

also important as wildlife habitat. 
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4 3 c. Mixed forest, commercial. As mnwed forest is the most frequent 

ion-conr'inrc t, 1 forcn,'t tyno in itimp-are's ifl­Lhe is also the o[e1lly most 

port,,nt coti' t ciaI fihn'; L type . I l1-c the other two commcrc ial types, it 

also is limited to lower elevation areas near the Koyukuk River. Here the 

most important broad-leaved component is balsam poplar, but paper birch is 

widespread. Aspen is of some importance as a 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. 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 gener­

ally are underlain by permafrost. A "6 1" designates wetland areas where 

the water table 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 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, 

is 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 ericoceous soecies, shrub birch (lBetula qlandulosa) and some wil­

lows. The cryptogaw layer is made up of several moss species, often with 

Saboenunm s Ine stratal1 dominant, and of lichens. Herbs are widespread 

but of eLItl\2V 1 low, deuglt\ . 

r62. Wetland; non-forosted. Some non-forested wetlands aie similar 
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to fores ted wetlhnds except for the lack of trees. Dwarf-shi ub, herbaceous 

'Ind (Iy pJlp',n verl,taiton i% dolmiil.L. The wIst important dwarf-shrubs are 

dwarf birch (LPctuh,nar'a) , lingonberry (Vaccnumn vitis-idaca) , blueberry 

(V. ulicinnFsun) , labrador tea (1ieduml demurbens) , crowborry (Empntrum nisrum) 

and several willows. The herbaceous component usually includes much cot­

tongrass (Eriophorum spp.) or sedge (Carex spp.). The cryptogam component 

features a higher proportion of Sphagnum spp. than the equivalent forested 

wetland component. 

Non-forested wetlands with this general vegetation composition are 

bogs, where peat accumulation is significant and permafrost is near the 

surface. Bogs are important sources of wild berries. 

A second kind of vegetation in this class is 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 being character­

istic. 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 in the map-areas 

are river bars and active flood plains, but these are too small individually to 

show on the maps. 

8. Tundra. Higher elevation areas, generally above approximately 

1,500 ft in the Purcell Mountains area, are occupied by tundra. This is a 

"oad lcndscape ccitegory characteiized by at least four major physiognomic 

vegetation types: scrub, chw'f-scrub, meadow and felifield. These types 
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L'fbl I. Town,,tIiLjp, w iLh tinbror of poqlc coqIhcrIoi I gi de in the 

luiceli lountaims map-aced and vicinity. Refejence is to the Kate River 

mord- nlm 'bode line. 

L-UGHES QUADRANGLE 	 M ELOZITNA 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 Ranqe East 
6 10 TowniOinp_ NorLh Range East 

i 7 12* 
13 13+



7 12


13 

*Townships so marked are duplicates on different quadrangles. 
16 townships are listed here. 
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The following were consulted in preparing the Purcell Mountains area 

lvnd use mop and accompanying text. They would be useful sources of 

further information on the vegetation and related resources of this area 

and the mopping activities. 

Anderson, D. M., W. K. Crowder, R. K. Haugen, T. L. Marlar, 
II. 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 in interior Alaska. No. E74-10137, National 
Technical Information Service, Springfield. 16 p. 

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

21: 	 317-378. 

Hutchison, 0. K. 1967. Alaska's forest resource. Resource Bulletin 
PNW 19, U. S. Forest Service, Iuneau. 74 p. 

Ktlchler, 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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3. V- 1.,II 1' On I N1, frI )HMt I)f 1%o,' 'r.)jl[ Are's- f>r NI inwiIPiosp c 

0. Inlrouc tion 

rho withd naol area considered in this report includes 66 townships in 

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 

w ithdrawa 1. 

The regional geology of the northern part of the Yukon-Koyukuk province, 

within which this withdrawal lies, has been summarized by Patton (1973). 

The entire withdrawal (except for a few townships along the southern edge, 

and in the southeast corner) has been mapped on a scale of 1:250,000 

(Patton, et al, 1968 Patton and Miller, 1966) and the igneous rocks of the 

Purcell Mountains and Zane Hills have been studied by Miller (1970, 1972). 

Finally, analytical data from stream and rock samples collected from the 

area have been presented and evaluated by Miller (1969) and Miller and 

Ferrians (1968) who also make recommendations regarding the location of 

favorable prospecting areas within the withdrawal. According to U. S. 

Geological Survey Open-file Report #546, "Overall, the block is considered 

to have a very high potential for both base and precious metals. The exist­

ing geologic 7nd geochemical information is considered adequate for prelimi­

nary mineial resource potential evaluations (p. 51)." 

In order to make certain all information developed since the publication 

of the above eofoil nces Is included in thLis study, a survey of the literaLure 

onl o btudV of I tfi S or!,nUI" Lho withdr.wa[Iroci hove been made. LitLtleof 

additional d, t'! hai" been o cquled In this manner. 

tI] 

http:withdr.wa
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"lho eva Iiuation which ran he done from thr, avalab IcALa hauli he 

-,IffIcICnL for tI.' n ,ed.of I)oyon Company at this time, w LLh respect to Lho 

poS'th11 cucron( c of h,)so and pr( tous motal deposits in the atea. How­

ever, 6 d Is sod boluwv, the Zane Illk :1nd Purcell Mountains ore cons i­

ered to have a high potontial for uranium deposits, both as primary deposits 

in the igneous rocks of the highlands, and as sedimentary deposits in the 

surrounding basins. Unfortunately, with the exception of two areas in the 

southern Zane Hills, there is little information available regarding possible 

uranium occurrences in the withdrawal area. 

One aspect of resource potential which may be a factor in this withdrawal 

is that of geothermal energy. Four hot spring areas are located within the 

withdrawal. One of these, a low temperature, low flow spring, is located 

just east of Purcell Mountan and is not associated wiLh day other known po­

tential resource. The others, however, may be a factor in choosing areas for 

selection, and are noted in the recommendations. 

It is emphasized that this evaluation reflects only the information cur­

rently in the published literatuje. Thus, environments for the occurrence 

of base or precious metal deposits other than those shown in this report may 

exist. However, a more extensive sampling program in the area would al­

most certainly not rule out any of the prospecting areas outlined in this re­

port, and would piob.bly not add significonly to the number of townslps 

recommended for withdrawal. The most favorable prospecting areas are prob­

ally shown by the ovaihable data, and it may he mole advantageous to con­

sicer the use of lhese as horqaininq lover for access to other areas through 

joint otqioements wilth companes inerested in prospecting in the withdcawal 

roLhn, i 11 n Lo in e cr c'vor..o, .ti'I firthor fjo'lr! Lu L.ifhtp . 

L) ) 



b. General Geology 

The geology of the withdruwc'l area is described in the papers referenced 

above, and is summarized in Miller and FerrIans (1968) from which the follow­

ing discussion is largely drawn. 

The oldest rocks in the area are a Late Jurassic-Early Cretaceous se­

quence of andesitic volcanics, with assocLa~ed pyroclastic and volcani­

clastic rocks and some fossiliferous 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 section occurred in Late Cretaceous time. 

Between these in time, an episode of extiusuiz 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 episode. All of these intrusives are part of a belt of generally alkaline 

plutons, the Hogatza plutonic belt, which were emplaced in Late Cretaceous time 

along a line which extends from the Seward Peninsula eastward for about 200 

miles to the Koyukuk River. 

Contacts between the intrusives and the country rocks are generally 

sharp, discoidant and steeply dipping, except in the northern part of the 

Zane Hills Pluton and possibly in the southern and eastern parts of the 

Wheeler Creek pluton, where the contacts dlip gently. These areas of gentle 

dip are probably necr the roofs of the intisives. 
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Evah1aOLion of the qeochemicaI doaLl indihcate tLhat the base and precious 

metll nlinorulzatinn in tie airea occurs noeai oi long Ltle contvct zones be­

kvocn the c ounti y roc, and 1he igneous rocks eflfljd ;od during the second 

intrusive event i.e. , thc Zane lHhll and Wheeler Creek Plutons. 

Lowland areas close to the Purcell Mountain, Zane Hills and other 

upland areas within the withdrawal are underlain by glacial drift of undeter­

mined thickness. The source of this drift was either in the Brooks Range to 

the north, or locally, small glaciers originating at higher elevations in the 

Purcell Mountains and Zane Hills. The lowlands in 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 is an extremely 

favorable area for prospecting (Miller and Ferrians, 1968, p. 6-8). Copper 

and molybdenum minerals were found in quartz veins cutting both metamor­

phosed and unmetamorphosed 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 

area %ithin which these samplcs were taken is shown on the map (Area 1). 

Two other locations in the Zane Hills were cited by Miller and Ferrians 

(1968) as good prospecting areas lot bose and ptecious metals. The frisL of 

these is along the southeastern border of the pluton near the headwaters of 

Cleor ond Beat Creeks (Atc, 2) and inc ludos the Tlogatmo piecer gold operotions. 
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Sample data indicate poss:lble gold mineralization along the contact zone be­

[ween Lil p luton and Lho coun[ky rock. In adciion, anomalous values of silver, 

lnslluth, copper ard molyldenum have been found in veins cutting the pluton, 

the andesitic country rocks and a quartz monzonito body which forms a bor­

der phase of the pluton. Finally, the quartz monzonite also shows anom­

alous radioactivity, with about 5 to 6 times the normal uranium content for 

rocks of this type. There is, however, no known area locally in which the 

radioactive materials are concentrated in commercial quantities. 

The second additional prospecting area in the Zane Hills (Area 3) is 

associated with another quartz monzonite body along the southern border of 

the Zane Hills Pluton. The occurrence of radioactive minerals in this area 

is similar to that described above. In addition, 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 indication 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 is a favorable en­

vironment for mineialization, so that it is 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 isolated sU camn sedimenL sample from the southeast bordez of the pluLon 

which showed high values of lead and silvei . The geologic map indicates that 
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the stream froml which thIe nample win cot !r cted drains an area which is 

flrcldId,/ n,', tno eoof of ti,- plulon (At ,i1)and thus may ope-rent the 

same onvitonncn tIos the mutntol ioz d a r 0 n[the northern Zane Ills. The 

remainder of the samples from the pluton boundary, and the pluton itself, 

shown no anonialou- occurrences of base and precious metals. 

The most favotable prospecting area in the Purcell Mountains is located 

just south of Purcell Mountain (Area 5). In this area, numberous felsic dikes 

containing disseminated 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



radioactive ages from the area indicate that they may be related to this 

intrusive episode. Thus, the area between 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 vicinity of Sun Mountain at the south­

east corner of the withdrawal (Area 6). The limited data on the geology of 

the area suggests that it is worthy of additional investigation. However, 

only the southern half of each of two townships which are open to selection 

are of interest as protpectinq areas (T6N, RI8, 19 E,Melozitna quadrangle). 

e. Uranium Piospocting Areas 

A- noted in the ntro.!u(ton, thee isno rnform [ion in the literature 

re.jaing occ ull ('t OS of uii(Ilium in tihe % thdrawal at(,eo, with the exception 

of th se in the southorn Zne lilills described in tlkh,1, section. However, 

t)7 



the nature 01 the rocks which core the Purcell Mountains and Zane Bills is 

such th,,t these plutons are iI: lv to be inportent pro' peeLing ore,is for 

'l101h-ali1 igneous rockls 0,uran ]. i~ ruch as15e u wi tUnm forms common 

accessory minerals which are usually dispersed throughout the rock. However, 

occasional segrcgctions of these minerals into commercial size deposits do 

occur. Areas of anomalous radioactivity have been discovered in other 

plutons of the Hogatza plutonic belt by airborne scintillomoter 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 in the Purcell Mountins or Zane Hills. 

There is also the possibility that uranium which is eroded from highland 

areas can be redeposited in the adjacent lowlands to form commercial deposits, 

but again, no studies to date indicate that this has occurred with this area. 

Recently, a major discovery of uranium was reported in South Africa 

(von Beckstrom, 1970) 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 area shown 

anomolous values of niobium, lanthanum and zirconium, elements which 

commonly occur in uranium minerals, which implies- that this body merits 

further invc,,tigation. Miller (1970) reports the presence of numerous 

alaskite dlkes, of varying size, scattered throughout the plutons of the 

Zane hills and Purcell Mountains. 
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In summdry, the (leol(qy ofI ite Zinn 111111s and Purcell Mountains Indicates 

( Ihirlri poLe uill f l o. .u'r'n o of ulolium depo iti,, but thereis little 

infoi ation availble ipon which to choose areas for selection for uranium 

pot.nttal. Hlowever, if tome of the bose and piecious metal prospecting areas 

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 Recommendations 

A total of six areas-have been indicated above as of interest for prospect­

ing for base and precious metals. Some priorities can be established for selec­

tion of these. However, problems will be encountered in cases where the 

prospecting area is located near townships corners, so that up to four town­

ships are required in order to obtain the entire 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

ization. Only one stream sediment sample is available from a stream which 

crosses the contact zone of the pluton, but it contains high values of nioblum, 

zirconium and lanthanum which, as noted above, are commonly associated 

with uianiunlmIn Igneous rocks. Ii audition, slighLly higher than average 

values of copper and molybdenium are also present in this sample. Finally, 

there v. I Lot spring lot. .lLv within this atea, wich mayv indicate some 

potontiol for future development as a geothimal energy source, or 

othel conmeicl [ vc'nturce 
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As noted in the introduction, information available is adequate for 

cl id ifq upon :,.iection" fc)r bo-o and precious metals. Ac-cordginly, it is 

reco in nded thot Area I ond 5 be given hiqhc'st priority for selection. Both 

are covered by adequate sample data to indicate that they are highly favorable 

prospecting areas. Area I is in parts of four townships (T12N, R12E, T12N, RIUE; 

Tl1N, R12E; TlN, 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, it is recommended that two complete townships (TION, R6E; TION, 

R7E) be selected, in 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 is 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, Rl4E; TSN, R14E; T8N, R13E; T8N, Rl4E). These 

are recommended. 

Area 4 appears to be in a favorable geologic environment for base and 

precious metal prospecting, although only one sample is available. However, 

the area lies at the intersection of four townships, with only a small fraction 

in each. It may be possible to acquire the area by selecting one township, 

and parts of the adjacent three townships. Townships involved are TSN, 

R9E; TSN, MOE; T9N, PE; T9N, ROE. 

Area 6 (southern one-half of each of T6N, RiSE, and T6N, Rl9E) is of 

interest only because of its proximity to a favorable prospecting area at 

Sun Mountoin, just to the southeast of the withdrawal area. Also, there are 

hot springs of unknown tempeyature and flow within this area. However, unless 
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there ilflt"fl-es I iii tIIILlb i or othor (: IITIll I(ICf- Ln (-nO of thes';e towinhips, 

the'y" ( 0hoirdiLucd fiont'rl I( considuzuion. 

Aion 7 xhich consI.tst. of T9N, RE, has favcrabir, geology for base 

and precious etel deposits, and one sample shoving Indications of 

uranium. In addition, a fc,, hot springs are also present within the area. 

It is recommended that this township be selected. 
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C. THE TANANA SELLCTION ARI:A 

Tlis solction area , located around the town of Tanana 

(see map) is one of the least remote withdrawn areas. 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 easily reached by ice bridge



during winter. The airfield at Tanana is sufficient for large



multi-engine transports. The Alaska Railroad 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 Rcommenda tions 

a. Summary of Recommendations for Forest Products Potential 

In many respects, among the selection areas, the Tanana selection area 

offers the greatest opportunity in terms of potential forest products resource 

recovery. The primary requirement is, of course, the availability of large 

trees of a type used for wood products. It appears that this requirement is met 

and the potential could be expanded if forest products 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 sections 

which should be considered in terms of potentil 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 be 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 is 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 mn the area south of the Yukon River. 
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Summaru-ing , fIora U.S. C;.S. open-ft Ic report L546, parLs of the wIth­

drawol (prticularly that north of the Yukon River) has low to moderate 

potential for mineral deposits. A program of airborne geophysical syrveys-, 

stream sediment sampling and ground reconnaissance would be required in 

order to identify the areas 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 Uqer Map of thre To)nana Area 

0. Tntrcceuct ion 	 AtN 

land uscr maps of Alasl-on areas are of increasing importance with the 

current widespread rush into land disposition and resource exploitation. Such 

maps provide a spatial and possibly a quantitative inventory of selected resources 

and som basis for sensible planning. Land use maps may help in organizing 

activities compatible with (1) a natural environmental integrity 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 to emphasize vegetation, the most visible 

and functionally important component of most ecosystems. Vegetation may 

provide material resources, principally food and timber; wildlife habitat; and 

cultural and recreational values. Vegetation is 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 dis­

turbances. 

The land use map of the Tanana area is part 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 Ncjtive Regional Corporation, within whose 

jurisdiction the map-areas lie. They are essentially vegetation maps dcpict­

ing broadly defined vegetation types at the relatively small scale, on the 

oiig1Iols 	 of 1.250,000. Althouqh limited in vegoetation and other detail, these 

maps provide more information than any previous maps of the areas and are 

a stLep toward h6 production of n1oe momrn hnful land usce maps in Alosla. 
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b. MVItliods' 

The maps were drawn from Earth Resources Technology Satellite (ERTS) 

imuages. The reasons for this wore (1) ERTS image availability (2) the use­

fulness of ERTS imagery for mapping broadly defined vegetation types over 

large areas in a relatively short time 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. S. Geological 

Survey under the direction of lames 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 ;250,000. 

Some of the scenes, printed in 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 free 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 two low to show above the snow appeared 

neaily white. Areas of some plant cover above the snow appeared 

somewhat gray. Areas of intermediate plant cover appeared grayer, and 

areas of closed vegetation where no snow showed, were dark gray. Nearly 

white ,.;,as rntei,pitecd as tundia ot heobaceous rangeland, intelmediato gray 
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OS Shlub ranoqlncd or open forest, and darl gray or black as closed forest, 

the lotter in some cases containing large trees of a potentially commercial 

grade. 

Other scenes, obtained in the summer, were printed in simulated color­

tnfrared. 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. 

Intermediate gray colors seem to indicate ericaceous shrubs or open stands 

of needle-leaved species. 

The winter and summer images were used together in making the vegeta­

tion and other land use distinctions expressed in the classification system. 

Interpretations were facilitated by physiographic information obtained from 

topographic maps, as there are relationships between vegetation and physiog-

For example, wetlands occur in low-lying flat areas; broad-leavedraphy. 

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 C11. 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 wetlands for present purposes. Flood plains in 

the vicinity of streams comionly are occupied by white spruce and balsam 

popla, (Il!plus balnufuia) x'cgetation t pes containing trees of commercial 

grade. 
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Initially, most of the interpretations 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 infra­

red were obtained from the U. S. Forest Service, and some small-scale color­

infraxed-photography was obta-ined ftonf the Nationalf 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 of the classification system. 

The identification 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 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 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 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 labeling them. 

A preliminary map for the Tanana area was made in the laboratory by these 
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methods, using all available control in the [orm of aerial photographs and 

y, ittr'n ind orjl inoraution. This map weas used as a guide to a route of 

travel by light aircraft for field checking. Comparing the preliminary map 

with certain parts of the mapped area confirmed the interpretations of the 

ERTS imagery in many cases, but showed also some faulty interpretations. 

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

c. 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 

vegetEion 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-drained. 

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

Major species are blue joint grass (Calamagrostis canadensis), fireweed 

(ilobium angustifolum) , the fescue grass Festuca altaica,squirreltal 

grass (Flordeum jubatum) , and the wormwood Artemisia ftiigida. 

SI





0 

-3 

USE MAP OF THE TANANA AREA. ALASKA 
 
AND 
 

t :iv'y:4: 

at 
rtOGQSt-3 

-7U.amn.Se es-e. ~i . eS .. ~t4~t.n . e. tat! 712 -i '-. 

43t~of. ~ , (.b~Yc~ <$ 

t.4 

http:7U.amn.Se


3 2 b Same, following recent burn. This class designates areus of 

early posi-firo successional vegetation dominated by shrubs, chiefly willows 

or, quite frequently, broad-leaved or needle-leaved tree seedlings. Charred 

vegetation and downed trees ate abundant. These areas should be increasingly 

vadtu-able as wildflfe habitat over the next few years, and most would eventu­

ally succeed back to forest vegetation. 

4 1. Forest, broad-leaved. Forested areas are identified 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 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 Mountain map-areas most broad-leaved forests com­

prLse 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 balsam 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-leaved. Needle-leaved, mostly evergreen forest 

dominated by white spruce and/or black spruce is widely distributed in the 

map-areas, but is considerably less important areally than broad-leaved 

8-1





forest. While spruce is the dominant needle-leaved species on upland sites 

of most slopes. North slope needle-leaved forests are more often character­

ized 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, 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 

success-ion. 

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 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 in various proportions. This is a reflection of 

widespread heterogeneity in 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 in some places. Some of this forest is open in nature, with low 

tice densities and correspondingly high shrub densities. Therefore it is 

also importont as wildlife habitnt. 
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4 3 c. Mixed forest, commercial. As mixed forest is the most frequent 

non-commercial forest type in the map-areas, it is also the areally most in­

portent commercial forest type. Like the other two commercial types, it 

also is limited to lower elevation areas near the Yukon, Tanana and Koyukuk 

Rivers. Here the most important broad-leaved component is balsam poplar, 

but paper birch is widespread. Aspen is of some importance as a large 

tree on sites somewhat removed from the river. White spruce is the only 

important needle-leaved species, and in 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 

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

ernlly are underlain by permafrost. A "6 1" t wer.and areCs 

where the water table 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 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, is 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 

species, often with Sphocnurias the stratal dominuont, and of lichens. Herbs 

are widespreoad but of relatively low density. 

6 2. Wetland, non-forosted. Some non-fomested wetlands are similar 
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to forcsted wetlands except for the lack of trees. Dwarf-shrub, herbaceotis 

and cryptogam vegetation is dominant. The most important dwarf-shrubs are 

dwarf birch Ietula nana), lingonberry (Vacclnium vitis-idaea), blueberry 

(V. ulirnosum), labrador tea (Ledum decumbens),crowberry (Emoetrum ncwrum), 

and several willows. The herbaceous component usually includes much 

cottongrass (Eriohorum 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 

bogs, where peat accumulation is significant and permafrost is near the 

surface. Bogs are important sources of wild berries. 

A second kind of vegetation in this class is 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 being character­

istic. 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 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 recently deposited silt (Fig. 3). Although scattered 

plants occur here, the surface is probably too unstable physiographically 

for vegetation development to occur. 

8. Tundra. Higher elevation areas, generally above approximately 
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2,0(1 fL. in the Tananaareaoc occupied by tundra. This is a broad 

lnr!',cape c.ftegory' characterized by at least four major physiognomic 

veg, 2t"Ol ty:)eS: sc2ub-, ldarf sCrub, meadow and felifie-ld. These Lypes 

were not distingushed in the map-areas. 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 is the 

compilation of townships within which stands of commercial timber occur. 

These are listed in the following tables. 



T,ible I. ToWviuJIpb with timcie of possible commercmal glade in the Tanana 

map-area and vicinity. 1if once is to the Kateel River (E) and Umiat (W) 

meridLhis~tnd 4 'Fatcl Rivut (S) and Piirbanks (N) base lines.dtq 

RUBY QUADRANGLE, continuedYAN'ISIlNA RIVER QUADRANGLE 

Township South Range EastTownshto North Range West 
7 201 18 

2119 
8 222 19 

2320 
22 
23 TANANA QUADRANGLE 
24 
25 Township North Range West 

2 20*
26 
 
21
27 
 
22*


23*MELOZITNA QUADRANGLE 
24*


25*Township South Range East 

3 193 28 
20
4 25 
21
26 
 
22
27 
 
23
23 
24
5 23 
2524 
 
2625 
27
26 
 

4 19
28 
 
20
29 
 
21 
22RUBY QUADRANGLE 
23 
24Township South Range East 
27
6 21 
 

5 2322 

2423 
25
27 
 
26
28 
 
27
7 18 
2819 

*Townships so marked are duplicates on different quadrangles. 

55 townships are listed here. 
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'Elu 	 follcin WINC consulLed u )rr\,ing tie land usepin Tamana arca 

iumip d aees: 'pjxying tex:t. rizay ;iouad be usdfl s6urccs of further 

information on the vegetation and relatcd resources of this area and the 

mapping activities. 
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a. Summiry of Recommendations for Forest Products Potential 

This selection area probably ranks third behind the Tanana and Kaltag 

selection areas in terms of forest product potential. Although our aerial re­

connaissanco verified the existence of extensive stands of large trees, the 

trees did appear to be smaller in general than those in the other selection 

areas. The area is rather remote and it would appear that the best transport­

ation available for timber and other products would be down the Kuskokwim 

River to Bethel. However, the navagability of the Kuskokwim in this region 

is not know to us but is very likely somewhat limited. Extensive labor or 

support facilities are not available in this selection area. We have indicated 

the areas containing 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 basis of forest product potential. 

b. Summary of Recommendations for Mineral Prospecting 

This selection area was considered to be of somewhat low potential 

value in terms of mineral prospecting. Therefore, by agreement, other 

selection areas appearing to have low forest product potential were analysed 

in teoims of prospecting oreas and not fotest products while this area was 

not considered in terms of prospecting areas. 
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2. I ,ic-U , MqW of the North and South Pod: of the kus!.okwinm iver Areas 

a . Introjuction 

Land use maps of Alaskan areas 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 guide in sensible planning. 

Land use maps may help in organizing activities compatible with (1) a 

natural environmental integrity and hence with regeneration potentials and 

esthetic qualities and (2) the rational and long-range needs of the ex­

ploiter. 

Land use maps where little land use by man has begun are particularly 

important as guides in the initial stages of development. These tend to em­

phasize vegetation the most visible and functionally important component 

of most ecosystems. Vegetation is a material resource in terms of food 

and timber; it is the primary feature of wildlife habitats and it is essential 

for out-of-doors cultural, recreational and scientific activities. Vegeta­

tion is 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 use maps of the North Pork and South Fork Kuskokwim River 

areas are the fourth and fifth in a series of maps of Alaskan areas of par­

ttcular inteiost to the Buxeau of Indian Affairs, the agency funding the 
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Ii 5 'pina, and t, -poyon Native Rcgioal Corporation, within whose Juris­

hc'Uon the inp-(Jreas lie. They are (,-'enmally vecjetation maps depicting 

hi o-dly-defilled veoetation types at the scale, on the orqminals, of 1:250,000. 

Although botanically coarse and of small scate, these maps provide more 

information, especially spatial, than any previous maps of the areas and 

are a step toward the production of more meaningful land use maps in 

Alaska. 

b, Methods 

The maps were drawn from Earth Resources Technology Satellite (ERTS) 

images. The reasons for this were (1) ERTS image availability, (2) the use­

fulness of ERTS imagery for mapping broadly-defined vegetation types over 

large areas in a relatively short time and (3) lack of complete aerial photo­

greph coverage. The land uise classificatinn adopted for this map series 

is a system being developed by the U. S. Geological Survey under the dir­

ection of lames 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 1574-21034 for the South Fork area. Images for mapping were 16' K20" 

photographic enlargement prints at a scale of approximately 1:250,000. 

Some of the scenes, printed in block 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 fiee of snow. In the forest 

zone of inLei ia Alaska snow accumulation by late winter usually is about 

one meter. This accounts for rocrystallizaton and compaction. Actual 

'.new fail in late wirlc. if normally infrouent and light. These scenes 
q I ORIGINAL PAGE IS 
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,
1)C n'11110( ' Iln atiuo', of vojotatlion 'tuctur ' bIn ed on a (rny l (ale con­

tinuun preu'Uiibly i'hit,'d to plant height and covr. White and very 

light gray wore interpreled as indicating areas of no vegetation, sparse 

veyeLation, or vegetation too low to show above the snow. Light gray 


was believed to indicate 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 

somewhat 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 is low. Therefore the gray scale 

continuum is strongly affected by slope angle and aspect, and this had



constantly to be evaluated in interpreting the shades of gray.



Other scenes, 
 obtained in the summer, 
 were printed in 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 reflect highly in the near-infrared and there­


fore appear bright red on this kind of imagery. Most needle-leaved species



have low near-infrared reflectance and therefore appear dark gray. Inter­

mediate gray colors seem to indicate ericaceous shrubs or open stands of 

needle-leaved species. 

Information from the winter and summer images together was used in


ma king vooetelion distinctions to the extent that the latter may be expressed
 

by the adopted (lost ircation Sv'Ltoni. Inteoipiettions %%emo also bsod on 

physiograplhic informotion obtained from topographic maps, as there are 

qeCrn-1 i relationshlp' l)N'tWcon ve(lotiLitol ai phys io(liaphy. loi example, 
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,L m~i , ,tc(U In It,\ iiw-lJ [lo air ,' ilth,I l d-] ,jr'~r d1 Loet ntS and forefst 

doliiere " ',t, Le 5pIUe ( Chu, o) are the ma In forest typos on 

(\)',t, soutH and west s [ope and upland bogs and blck spruce (P. mariana) 

bog woodlands occur on many north slopes. All bogs except upland bogs 

wilth a major black spruce component are designated wetlands for present 

purposes. Flood plains in the vicinity of streams commonly are occupied 

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

containing trees of commercial grade. 

Initially, most of the identifications 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 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 of the U.S.G.S. clas­

sification system. 

The identification of vegetation containing trees of possible commercial timber 

grade required first the identification of forest vegetation, then an estimation 

of composition and st'ture using the kinds of spectral and physiographic informa­

tion described above. A quantitative definition of commercial timber isnot in­

tehcid,, 'l oc commercial stands uepiclted on the maps ale those inI which the 

occurrence ei a number of larger trees suitable foi lumber production appears 

l1,ely. WiLte s p[IuC, balsam poplar and papei bich (,oulai paprifra) are
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t I),ntentLI,,/ (0IIetCNC l,;pc( ic.. Inpoplar, and cr1pec ially in birch forests, 

Diil, Ia )uLoitih l i iui.,'i th.in hlhl Jl If, p jKijbly the more fIuecuent bdsis of corn­

recl ilI niipoiLtiuc . The ds,ign, Ltion of commercial foiest deals with only 

%,viitsocris to be tiere and not wiLh accessibility or any other aspect of 

cxploita tion. 

The mechanics of mapping involved (1) tracing streams, lakes and other 

ptominent landmarks onto a transparent plastic overlay of the base map, a 

U. S. 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 labeling them. Activity 3 is the critical 

one. Realistic interpretations can be made only by a vegetation scientist 

familiar with the nature of the vegetation in the map-area orhn 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 aircraft for field checking. This 

flight 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 tI adopted classification system, types defined largely 

by gross structure and species composition of the highest-cover plant 

layer and on general phvsiogiaphy, could be identified when flying as low 

and slowly a "as safe. Thii flight led to the refined intrpretuLtions pre­

sented here. 
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'Ihr! ijpS dpit 11 lnd uSC (IasqeOS compi LSing veCetO Lion types of 

Inlonr dti"nmit in. The di s tLtLion of voyeLation conLa ining trees of pos­

si)le cornnerial grade is indicated with a "c" in the label and is further 

emphasized by crosshatching. The vegetation types and their general 

composition are as follows: 

3 2. Rangeland, shrub-brushland (Scrub). Shrub rangeland is dom­

inated by shrubs and/or shrub-sized individuals of tree species. Some 

of this vegetation in the map-areas is dominated by the latter, chiefly 

young aspen (Populu tremuloides) and paper birch in post-fire succes­

sional stands. Closer to the larger streams shrub rangeland may feature 

willows (Sahix si_.) and alders (Alnus s2p_., usually as dominants in 

flood pdin and poinr bar early successional vegetation. Shrub-dominated 

areas in bogs are included in non-forested wetlands, and high elevation 

shrub tundra is covered by class 8. The most prevalent phenomenon in 

this category is the kind of vegetation dominated by medium-height er­

caceous shrubs and shrub birch (Betula glandulosa) and featuring in 

addition an open or sparse layer of small but old black spruce trees. This 

is a major expression of the vegetation often called taiga. It was decided 

to classify this, ph%toconologically a scrub with scattered trees, as shrub 

rangch nd because (1) It occurs in uplands rather than the flatter lowlands 

where forested wetlands are recognized, even though peimafrost may re­

stlict drainage as much as in wetlands and (2) the tree layer is not tall 

nor dense enough to quni't it as fote-. This Kind of vegotoLion inLet­
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gi k ,, o.-. 1,nf' Lvely with fore:,Led veLland and needle-leaved forest. Shrub 

,rongoland i impontLmn for wildlfe, especially large game animals, because 

of the hlgh proportion in it of browse food material. There is also dbundant 

cover for smaller animals and birds here. 

3 2 b. Same, following recent burn. This class designates areas of 

early post-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 Is vis­

ible on the imagery. These areas should be increasingly valuable as wild­

life 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 a 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 is also widespread, but oc­

curs 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. Most 

trees are of small to intermediate sizes. 

4 1 c. Broad-leaved forest, commerciel. Broad-leaved or hardwood 

forests believed to contain trees of pulp or timber grade are designated by 

a "c" and by crosshaLching. The only hardwood forests with timbel potential 

occui as small and rcattered stands on abandoned, but not rcall old flood 

plato ,sdjaccnti,,, to the largest, s eams. lore the principal species is 

balsain, poplr. The o'micici l foiesLs ma ppod in upland areas ale doninated 
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by popei birch, in c(loe s5tands of medium-sted to medium- large trees. An 

od11-'lure of lilt]IvdIl) jc al small sLind, of cSj)Cfn occurs in some places. These 

forct5,t were designated commercial because the woody material in them seemed 

sufficiently a.undant for pulp production. 

4 2. Forest, needle-leaved. Needle-leaved, mostly evergreen forest dom­

inated by white spruce and/or black spruce is widely distributed in the map-areas. 

While spruce is the dominant species in needle-leaved forests on upland siLes 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, but these 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 flood plains, where white spruce forest with large trees 

usually follows broad-leaved forest as a later stage in 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 in the map-areas is characterized by mixtures of bread­

leaved and needle-leaved Liees in various proportions. This is a reflec­

tion of widespread heterogeneity in a number of environmental and histor­

ical f-c'tors. 1i\l-ed forests generally are dominated by trees of intermediate 

&1,e or, at hliieloc elevations, by small trees. Some of these forests are 

open in natuia, with low tree densities and corresoondingly high shrub 
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denr, ties. ThislId of mi:.od forest is inmortant a wildlife habltt. 

,1 3 c. Mied fol c't , commorcial. As mixed forest is the most fro­

quont ncn-commei c Idl olest type in the map-arcas, it is also the areally 

most timporLant commercial forest type. Like the other two commercial types, 

it also is limited to flood plains and lower-elevation uplands nearer the 

main streams. Here the most important broad-leaved component is paper 

birch. Aspen and balsam poplar occur as larger trees only infrequently. 

White spruce is the important 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

eloily axe undeilain by permafrost. A "6 1 designates wetland areas 

where the water table is just low enough and the permafrost just deep enough 

or the soil drainage just mobile 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, is the areally most important 

vegetation in this class. The bog components are shrub and dwarf-shrub 

layers and d thick cryptogam layer. Shiubs are several ericaceous species, 

shrub birch and some willows. The cryptogam layer is made up of several 

moss species, often with SaDl]g,n, as the stratal dominant, and of lichens. 

hlerh are wiCdes1picad but of relatively low density. 
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0 2. Wet ,[ d, non-foreo8Ld. Soine non-forese.Lcd wetlands arc similar 

to forested wetland, except for the lack of trees. Dwcif-shrub, herbaceous 

and cryptogam vegetation is dominant. The most important dwarf-shrubs are 

several willows, dwarf birch (Betula n-na) and the ericaceous species, 

lingonberry (Vacctnium vitis-idaea), blueberry LS. uliginosum), labrador 

tea (Ledum decumbens) andcrowberry (Empetrum nicrum). The herbaceous 

component usually includes much cottongrass (Eriophorum spp.) or sedge 

(Carex spp.). The cryptogam layer features a higher proportion of Sphagnum spp. 

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 important sources of wild berries. 

A second kind uf vegetation in this class is 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 being character­

istic. 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 impottant as. waterfowl habitat. 

8. Tundra. Higher elevation areas generally above approximately 

2,000 ft are occupied by tundra. This is a broad landscape category char­

acterized by at least four mejoor physiognomic vegetation typos: scrub, 

dwaif-scrub, meadow and fellfield. These types wore not distinguished 

in the Whip-'res.Much of the tunlha zone is important as habitat fo 

caiibou, moose, sheep, bears and many birds. 
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d. l'uzplo of Apphlcation for lind Selection 

An example of a use to which mops of this hind can be put is the 

compilatton of townships wiLhin which stands of commercial timber oc­

cure. These are listed in the following tables. 

ORIG uzwOP OOR -A. S 
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'I',n.Ie I ,v h , i L'm\',ni'u:i (AortiJc l,1lgrade iln he South 

ic r; ii ip|-ult>i OivI vicinit/y. 

MC: G.OZATjI QUA)kA C,f.E MWEfDI'ZA QUADRANGLE 
(SO'w- Iu.I oe n idian) (Katcet River bose and meridian) 

Townshin North fanno We.t Tow,nshiD South Range Etst 
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 OpIGINAL pAGB 1$ 31 
22 OF pOOP- QUALITY 29 28 
23 29 
24 30 
25 31 

33 20 
21 MT. MCKINLEY QUADRANGLE 
22 (Fairbanks base and meridian) 
23 
24 Township Scu th Range West 
25 21 27 

34 20 22 26 
21 27 

28 
TALKEETNA QUADRANGLE 
(Seward base and meridian) TALKEETNA QUADRANGLE 

(Fairbanks base and meridian) 
Township North Range West 

31 19 Township South Range West 
20* 22 27* 

32 19 28* 
20* 

33 19 
20* 

*To\.nships so marked are duplicates on different quadrangles 

,18 tonltips aic lsted here 

106





Table 2: Townships with timber of pOssL)10 

Foil r .op-orca tndvicinity. 

NiDI'RA QUADRANGLE 
 
(Ntee River base and meridian) 
 

Township South Range East 
 
19 28 
 

29 
 
30 
 

20 27 
 
28 
 
29 
 
30 
 

21 27 
 
28 
 

22 26 
 
27 
 

23 25 
 
26 
 

24 25 
 
26 
 

MT MCKINLEY QUADRANGLE 
 
(Fairbanks base and merldian) 
 

Township South Ranqe West 
 
11 15 
 

16 
 
17 
 
18 
 
19 
 
20 
 
22 
 
23 
 
24 
 
25 
 
26 
 
27 
 

12 23 
 
24 
 
25


26


27


28



13 26

27

28


70 townsh 11)5 is ted here 
Wi7



conrniercil grade in the North 

KANTISIINA RIVER QUADRANGLE 
(Fairbanks base and meridian) 

Township South flang_9West

4 13


14

15


5 13

14

15


6 13

14

15


7 14

15


8 15

16

17


9 14

15

16

17


18

19

20

26

27


10 14

15

16

17

18

19

20

22

23

24

26




E. WITIiI)I,.\VAL 3-C S:ILECT ION ARI:A C,-A L.tPC - :..EE-,,A 4 

1. SumaIv of_oc ommendations 

a. Summary of Recommendations for Forest Products Potential 

The 3-C selection area contains little potential for commercial ex­

ploitation of forest products potential and consequently this analysis was 

not performed. 

b. Summary of Recommendations for Mineral Prospecting 

This entire selection area' is heavily mineralized and certainly some 

areas of it could be selected on that basis alone. However, this technique 

would not necessarily guarantee the acquisition of commercial mineral de­

posits. In order of priority we recommend: (1) that a very detailed geo­

chemical survey of the area be conducted and the rebuiL be evaluated for 

the selection process, (2) if that is not possible we have outlined a smaller 

scale geochemical survey to be carried out ,and (3) if no other data is ob­

tained, on the basis of the data available to us, it appears that the following 

sections or parts of sections should be selected: 

T33N, R7, 8 W 

T31N, R7, 8, 9W 

T27N, R10W 

W 1/2, T27N, R9W 

T32N, R7, 8, 9W 

T30N, RYW 0 POOR QUrt1: 

S 1112, T28N, RIOW 
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a IntrOdUCti0 3-l 

The wiLldrawal considered hero consisLs of 23 townships in 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 

area between the two blocks is part of the TAPS corridor. 

The eastern part of the withdrawal is discussed in 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 prepared. 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 selection presents a problem which requires some explanation. 

That is, the use of the phrase "data. . .adequate 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 is adequate to identify townships which have a higher po­

tential for mineral deposits than others. In fact, based upon the occurrance 

of scattered gold placei deposits, and the limited number of available geo­

chemical samples (approximatoly 1 per 75 to 100 square miles within the 

withdrawal) the conclusion must be coached that the entuie area is worthy 

of careful study. lo.,evor, ai extensive program of geochemical investigator 
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such as that done by A. S. & R. Co. in the 40-Mile area, would be re­

quired in order to reliably establish an order of priority 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. 

However, the most favorable townships are clustered in the northern part 

of the withdrawal, and do not provide good coverage of the entire withdrawal 

area. Thus, additional townships are recommended to cover the southern 

part of the withdrawal. The potential of these is 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 Brosgd and Reiser (1971). Because the geology of 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 is summarized in Open-Pile 

report #546, from which the following description is adapted. Three ident­

ifiable belts of rock cross the area in a generally cast-west direction. hor 

south to north, these are (see map): 
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1) A zone of rocks of Paleozoic and Mesozoic Age, including low grade 

metamorphic rocks, volcanic and intrusive rocks with some pyroclastics in­

terbeddcd with chert (Units Dv, Dvc, Dp, Dgw, and Dbs of the geologic map), 

2) A zone of greenschist facies rocks of predominately Paleozoic age 

(units Dqm, Dqg, Dqs and Dqq) 

3) A zone of less metamorphosed carbonates and clastic rocks of 

Devonian age (units Dsk, Dcm, 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 unit Dqg 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 is concentrated in the rocks of zone 2, while 

that at Wiseman is in zone 3. Gold is the only metal which has been pro­

duced. Note that lode mining in both districts was confined 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 

possible 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 is simply no basis for evaluating this possibility. 
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As noted in the introduction, the available geochemical data for the 

withdrawal area is very limited, and the density of data is no greater in ad­

jacent areas. Thus, generalizations about associations of mineralization 

with specific rock types cannot be made with confidence. 

c. Discussion and Recommendations 

In the absence of any data with which to identify 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 is not likely to be 

of great value because, from all indications, there will be shows of min­

eralization throughout the area. Instead, as pointed 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 sampling 

program of a reconnaissance nature to test some of the more favorable geo­

logic environments, such as alteration zones around some of the intrusive 

rocks, and those rock units which gave good sample values outside the 

withdrawal area. Such a program would probably require up to 1000 

samples, and would involve a significant investment in planning time. 

As a result, pending a decision to adopt this alternative, no recommenda­

tion for the conduct of a geochemical survey are offered here. 

It is possible to identify 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. 32 N., R. 7, 8 & 9 V., T. 31 N., R. 7, 8, & 9 W.) are underlain by a 
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variety of rock types, which have been intruded by granites, and extensively 

altered over large areas. The limited geochemical data from these townships 

and adjacent areas outside the withdrawal show good values from a variety of 

environments within this terrain. Brosge' and Reiser (1972) note that numerous 

claims were recently filed tn the area underlain by these rocks, and this was 

done by a major mining company which indicates that the geologic data are 

favorable. 

2) T. 30 N., R. 7 W. includes an area of rock types (greenstone and 

greenschist of unit Dqg) which are often associated with stratiform copper 

deposits. A sample containing copper mineralization was collected from 

these rocks just east of the township boundary outside the withdrawal. 

3) Along the southein margin of the withdrawal in the rocks of zone 1, 

copper mineralization has been identified at three localities within the 

withdrawal area, and another further east along the strike of the zone. 

Unfortunately, the areas where these rocks are exposed through the over­

lying alluvium are scattered, but selection of a combination of T. 27 N., 

R. 10W., the southern one-half of T. 28 N. , R. l0 W., and the western 

one-half of T. 27 N., R. 9 AT. would include a good sample of the envir­

onments associated with these rocks. 

Unfortunately, with the available data, it is not 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 to selection. 

2) Conduct a reconnaissance geochemical survey as outlined above. 
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3) Select WLe townships noted. That is: 

T. 32 N., R. 7, 8, 9W.T. 33 N., R. 7, 8W. 

T . 31 N. , R. 7, 8, 9W. T.;30 N., R. 7W. 

T. 27 N., R. 10 W. S 1/2, T. 28 N., R. 10 W. 

W 1/2, T. 27 N., R. 9W. 
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F. WITIIDRAWAr. 5-D SEILICTION AREA 

I S u'iwt' cf T -Cr iC(i , m -lI !(P LLIS 

a-. Summar-y of RcGfmmendaL-ions for Porest Produfct-s Potential 

The 5-D selection area contains little potential for commercial 

exploitaton of forest products potential and consequently this analysis 

was not performed. 

b. Summary of Recommendations for Mineral Prospecting 

To the best of our knowledge, there is no geochemical data indicating 

the presence of mineralization of any type within this withdrawal area. We 

strongly recommend that a reconnaissance survey be 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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. v,,hifili, n ()f Min~ nrfli/alion lP(A,ntLil of Withdf[tiwal OF POOR QUALTE 

(I. Irtrodu( Lion 

"his thcdlr % lAconsists of 18 full tovxnships and parts of five others 

located in a narrowv strip extending from Indian Mountain to the Alatna Hills. 

In the discussion of this ama in U.S. Geological Survey Open-File 

Report 4546, it is pointed out that only the area south of the Koyukuk River 

is considered to have potential for mineral deposits. 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 is 

,similar to that of the Purcell Mountain-Zane Hills withdrawal which was 

covered in an earlier report. A geologic map is shown in the accompanying 

plattv. 

The surface rocks are predominately graywackes and mudstone of Cre­

taceous age, which in turn are underlain by a sequence of andesitic vol­

canic rocks with associated 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. 

Geochemical (lta are available from the area south and southwest of 

the withdrawal, but only two samples were collected from within the with­

draval (NI lIer, 1969, Miller & Forrians, 1968). Both are from the Fish 

Creel, ioa , just oi[hLf Iof6 N,Mountain, and neither contains any sig­

nificant show of base or precious metals, noi of elements which might 
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Geologic Map of the Southern Part of Withdrawal 5-D 
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Lndic Lt the pieSence of Lh(se . Thus, tiie is no geochemical daLa tndi­

cating the proesence of ,,i alh'atiol) of ony type wiLhin 01is wLLh(hawn 1 area. 

c. Discussion and RecommendiLin,,n.



In the Purcell Mounlarn-Zane hIlls area, occurrences of base and precious



metals were found to be concentrated primarily along the contacts between the 

plutons and the adjacent country zock, with the heaviest 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 that the conclusions above apply equally well to both areas. How­

ever, there are no geochemical data to verify occurrances and it was concluded 

in Open-File Report #546 that such information was required before a prelim­

inary appraisal can be given. 

It is recommended that such a survey be conducted on a reconnaissance 

basis, emphasizing the contact zones between the igneous plutons and coun­

try rock of the Indian Mountain pluton in T. 9 N., R. 24 E., and the pluton 

at Mt. George centered in T. 11 N., R. 25 E. Some sampling should also 

be done along the fault north of Mt. George, and a few stream samples 

should also be collected from the terrain between the plutons which is af­

fected by the dike and sill swarms. Sampling of stream sediments only 

will be adequate for most of the area, but rock samples should be collected 

where inchceations of miinaralizaton aie observed. A total of 100 to 150 sam­

p [oS Shoul d 1C adecquaLto for e'vdlunLion purposos. 
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a;. WIIIDRAWAI, 5-I1 SLTICTION ARIA , , 

1. Sunnuwtof I[orcnmlnindatinns 

a. Summary of Recommendations for Forest ProducLs Potential 

The 5-H withdrawacl area contains marginal poLontial for resource 

recovery based on forest products. Consequently this analysts was not 

performed. 

b. Summary of Recommendations for Mineral Prospecting 

The entire area listed below is regarded to have high mineral po­

tential. If no further reconnaissance surveys are carried out we recommend 

that the following sections be selected: 

T15N, R17, 18, 19W



T14N, R18, 19, 20W



T13N, RI, 20W
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2. 	 Evaluaion of NM innzIl Poten t!, of Withdrawnl 5-II 

ci , lFltrocIuctln 

Ihis wtlhdrawa 1 consists of 21 tovnishipS conterod opproxiniately 60 miles 

north 	 of Tanana and south of the hrodwaters of the Kanuti River. The area is 

covered by parts of the Bottles and Tanana 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 Bottles quadrangle is available (Patton and 

hiller, 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 into the Tanana Quadrangle. 

The result is that there is 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 4546) and is thus eliminated from further consideration. 

b. General Geology and Mineralization 

A map of the eastern part of the tithdrawal area, with the available geo­

logic infonmation drawn in is shown in Figure 1. Briefly, the oldest rocks 

in the area are a sequence of schists ond phyvltes of probable Paleozoic age. 

"ih,sc 1', o0vcrCI dl It d pJrtlcoll' lntrudcd b, ilific volcanic and intrusive 

rocks (unit JPv of Perman to Jurassic age) which are predominately pillow 
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basal is, c hl aso, and rjabbro, with le- sor amou nts. of basoltic and a1nrS LItc 

v,lc,mo( l,if$L(. croti , churt and c:hui ty mudc,tono. As,.ociated with those is 

l unit of u11tN1, 0fic rocl:s (unit JPu) consiEsing of sorpetinized periclotite 

ad dunite. J'inn ly, this entire sequence has been intruded by a large gran­

itic 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) identified the following anomalies: 

1) Tin, beryllium and lead from stream dfaining 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. 

c. Discussion and Recommendations 

From the geologic and geochemical data it is clear that the areas of greatest 

interest are those in which the ultramafic rocks are found. Most of the mapped 

outcrop of these rocks is on the upper plate of a northwest clipping thrust fault 

which has raised them over the mafic volcanic and intrusive rocks. The extent 

of the ultram.afics down-dip under the sedimen ts filling the adjacent basin can­

not be do[ciLimi med, l'uther, two laigo bodljeq of ultiomofics have beon mapped 
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within th cdjcr.nt m(ta1rdtmonLory' !&cction, and it is likely that additional 

IIw1int flt woitd show irony !,maller bodies scattered throughout the part of 

the area occupied by these rocks. Thus, the entae area must be regarded 

as having a high potential for the occurrance of chromium and nickel deposits, 

Purrher, part of the metasedimentary section adjacent to the granitic pluton 

is a likely area for the deposition of mineral deposits. However, the sample 

data is inconclusive in this regard, although some favorable data are avail­

able. 

It is recommended that the townships listed below be selected: 

T. 15 N., R. 17, 18, 19"W. 

T. 14 N., R. 18, 19, 20 W. 

T. 13 N., R. 19, 20 W. 

These will provide coverage of the entire belt of ultramafic and mafic rocks 

available for selection, as well as the metasedimentary section including 

the contact zone with the pluton. 
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