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We propose a program to assess the low temperature geothermal energy 

resources of Alaska. As envisioned, this would be a multi-phase, multi

agency program involving principal investigators from the Geophysical 

Institute with cooperation and support from the Alaska State Division of 

Geological and Geophysical Surveys, the U.S. Geological Survey and the 

Alaska Department of Energy and Power Development. 

The objectives of this program are (1) to extend the inventory of 

. geothermal resources in Alaska to include the low temperature reservoirs 

(35° < T < 90°C) most suitable for direct heat applications and (2) to 

stimulate reservoir confirmation studies at sites with an apparent but 

unquantified potential for direct heat applications development. 

The proposed program would be implemented in two phases; the first 

dealing with a statewide survey of available data, and the second 

concerned with site-specific reservoir confirmation studies. Phase one 
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would involve the preparation of a preliminary report summarizing and 

synthesizing the available low-temperature data. This report would 

emphasize the known geographic distribution and geologic, geochronologic 

and geochemical data for the resources which appear suitable for direct 

heat applications. Phase one studies will also identify candidate sites 

for reservoir confirmation activities. 

Phase two would involve field and laboratory studies designed to 

fill in gaps in geothermal resource information identified in phase one, 

as well as site-intensive studies of promising sites using geologic, 

. geochronologic, geochemical and geophysical techniques. 

INTRODUCTION 

Alaska has more than 80 late Cenzoic volcanoes and at least 94 thermal 

springs. Most of Alaska's volcanoes have been active within the last million 

years and more than 40 have erupted during historic time. In spite of this 

obvious evidence for a substantial geothermal energy resource, almost no 

utilization of Alaska's geothermal resources has occurred to date. A major 

factor in this lack of utilization is the lack of public knowledge concerning 

the location, extent and quality of geothermal reservoirs. The proposed 

study is designed to stimulate public interest in the geothermal resource 

as a viable energy option for Alaska. 

PREVIOUS WORK 

Early Alaskan Geothermal Inventories 

The earliest contribution to the geothermal framework of Alaska 

was G. A. ~/aring's "Mineral Springs of Alaska" (1917), a pioneering work with 
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included data on the geologic setting, chemistry, and thermometry of Alaskan 

hot springs which were known to the author in 1917. This work, and its ac

companying spring location map, was the authoritative reference on Alaskan 

geothermal resources for over 50 years. 

In 1971 Ms. Norma Biggar, Geophysical Institute, University of Alaska, 

compiled a revision of Waring's map under the direction of R. B. Forbes, 

which showed the location and temperature range of known Alaskan 

thermal springs as of that time. Subsequently, Biggar's updated thermal 

springs map, accompanied by tables of relevant data on thermal spring water 

temperatures and chemistry, was incorporated as an appendix in her M.S. 

thesis, "A Geological and Geophysical Study of Chena Hot Springs, Alaska" 

(Biggar, 1973). In those cases where adequate chemical data were available 

Ms. Biggar calculated estimated reservoir temperatures for the hydrothermal 

systems, using the silica and alkali geothermometers as developed by Fournier 

and Truesdale (1970) and White (1970). 

T. Miller, Branch of Alaskan Geology, U. S. Geological Survey, had also 

been collecting data on previously known and newly discovered thermal springs 

during his widespread geological mapping activities in Alaska. Miller com

piled an updated map of the thermal springs of Alaska, which was supplemented 

by additional data on the chemistry of spring waters as contributed by I. 

Barnes of the U. S. Geological Survey (Miller, )973). 

A National Geothermal Program 

Interest in geothermal resources as alternate energy sources began to 

increase in 1972, when unfavorable fossil fuel consumption vs. production 

curves began to attract national attention. In August 1972, a report entitled 

"Assessment of Geothermal Energy Resources" (1972) was produced by the 

3 
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Department of the Interior which summarized the state of knowledge of geo-

thermal resources and potential in the llnited States. The report contained a 

preliminary outline of a national geothermal energy program and included 

funding recommendations. 

Subsequently, the RANN program of the National Science Foundation awarded 

a grant to the University of Alaska to organize a geothermal resources re

search conference chaired by Walter J. Hickel, former Secretary of the Interior. 

The purpose of the conference was to produce the outline of a ten-year geo

thermal resource research program, including recommended funding parameters, 

to be presented to the Congress of the United States. The conference was held 

in September 1972, and "Geothermal Energy - A National Proposal for Geothermal 

Resources Research" was presented to the Congress that year (Hickel, 1972). 

This proposal, which is now known as the "Hickel Report", was the catalyst 

that activated the current national geothermal energy program. Alaska, due 

to its active volcanoes and numerous thermal springs, received early attention 

from U. S. Geological Survey and the Geophysical Institute researchers under 

the aegis of the national program . 

. ·Recent·Ge6thermal ·Studies and Inventories 

The U. S. Geological Survey's Alaskan geothermal reconnaissance program 

was initiated in 1974. This program has concentrated on thermal springs, 

volcanic geothermal systems and downhole heat flow measurements in available 

drill holes. To date, results from these investigations include a report on 

the "Geologic Setting and Chemical Characteristics of Hot Springs in West

Central Alaska" (Miller, et al., 1975) and U. S. Geological Survey Circular 

#726, "Assessment of Geothermal Resources of the United States - 1975", which 

contains the most current data on Alaska's geothermal resource potential, with 

particular attention to hot-water, vapor-dominated and igneous-related (volcanic) 

systems. 
4 
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Based on the U. S. Geological Survey geothermal reconnaissance program, we 

have a preliminary understanding of the location and potential of hydrothermal 

systems which are related to thermal springs, and a good insight as to which of 

Alaska's volcanic fields and calderas may offer the best exploration targets. 

To date, however, no geothermal steam fields have been discovered in Alaska, 

and based on water chemistry, only four thermal springs (Geyser Bight, Hot 

Springs Cove, Shakes Springs, Hot Springs Bay) have reservoir temperatures 

~igh enough to produce economically significant steam at the well head. 

The Geophysical Institute has been involved in several geothermal pro

jects over the last seven years, as documented by the following publications: 

Published Papers: 

(1) Forbes, R. B., and N. Biggar, Alaska's geothermal resource potential, 
The Northern Engineer, Vol. 5, No. I, p. 6-10, Geophysical Institute, 
University of Alaska, Spring 1973. 

(2) Forbes, R. B., L. Leonard, and D. H. Dinkel, Total energy utilization 
potential of Alaskan thermal springs, Selected papers from the 
Proc. of the United Nationals Geothermal Symposium, San Francisco, 
California, May 1975, pp. 2209-2215, 1975. 

(3) Forbes, R. B., The energy crunch ... Alaska style, Proc. of the Public 
Meeting on a National Plan for Energy Research, Development and 
Demonstration; Transcript of the Proc., U. S. Energy Research and 
Development Administration, Washington, D. C., December 1975. 

(4) Leonard, L. E., What's old in geothermal energy?, The Northern Engineer, 
Vol. 6, No.4, Geophysical Institute, University of Alaska, 
~Jinter 1974-75. 

Reports: 

(5) Biggar, N. E., A geological and geophysical study of Chena Hot Springs, 
Alaska: Geophysical Institute (unpublished M. S. dissertation), 
University of Alaska, Fairbanks, Alaska 1973. 

(6) Forbes, R. B., L. Gedney, D. VanWormer, and J. Hook, A geophysical 
reconnaissance of Pilgrim Springs, Alaska, Geophysical Institute 
Report, University of Alaska, UAG R-231, 26 pp., 1975. 

(7) Forbes, R. B., L. Leonard, and D. H. Dinkel, Utilization of geothermal 
energy resources in rural Alaskan communities, Geophysical Institute 
Report, University of Alaska, UAG R-232, 83 pp., 1975. 

5 
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Forbes, R. B. (Editor), Geothermal energy and wind power ... alternate 
""eh~tgy"s6~rcesfotAlaska, Final Report to the National Science 

Foundation, Geophysical Institute, University of Alaska, April 1976. 

Reports (7) and (8), above, are of special importance to the assessment 

of Alaskan geothermal resources. In 1975, through a contract from the Atomic 

Energy Commission, we completed a study entitled "Utilization of geothermal 

"elietgyresourcesinrural Alaskan communities" (Forbes, et al., 1975). In 

this report we concluded that geothermal energy resources including thermal 

springs were potentially more important to the rural communities than to the 

larger cities, and that geothermal power was not presently competitive with 

electricity generated by natural gas, coal or hydroelectric facilities, 

unless a geothermal steamfield could be discovered near a major city. At that 

time, however, we did not consider the possible direct heat applications from 

hot water aquifers which might exist in the subsurface, in areas with thick 

sedimentary sections and normal geothermal gradients. 

An Alaskan Geothermal and Windpower Planning Conference was held in 

Anchorage in July 1975. The conference was co-sponsored by the Office of the 

Governor, State of Alaska, and the Geophysical Institute, supported by a 

conference and planning grant from the RANN program of the National Science 

Foundation. 150 conferees from Federal and State Agencies and the private 

sector met for three days to define Alaskan energy problems as they existed at 

that time, and to explore the possible applications of geothermal energy and 

windpower to the more urgent of these problems. 

Several recommendations from that conference have led to actual research 

programs including salmon aquaculture experiments, utilizing hot water from 

thermal springs and industrial outflow (State of Alaska, Division of Energy 

and Power Development); and a study to determine the feasibility of 

6 
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extracting hot water from deep reservoirs in normal geothermal gradient terranes, 

as a source of heat for six Alaskan towns and villages (Pacific-Sierra Research 

Corp.). Both of these studies are being funded by the Geothermal Energy 

Division of ERDA . 

. ·The Needf6ranExtended Inventory of Alaskan Geothermal Resources 

Previous assessments of Alaska's geothermal potential have concentrated 

on a search for relatively high temperature resources including vapor dominated 

and hot water systems. U. S. Geological Suvey Circular #726, "Assessment of 

Geothermal Resources of the United States - J975", identifies and discusses 

three types of hydrothermal systems: 

(}) Vapor dominated systems with probable subsurface temperatures ex

ceeding 200°C. 

(2) Hot water convection systems with indicated subsurface temperatures 

above 150°C. 

(3) Hot water convection systems with indicated subsurface temperatures 

between 90 and 150°C. 

There is presently a need to extend the inventory of Alaskan geothermal 

resources to include the low temperature reservoirs (35° ~ T < 90°C) most 

suitable for direct heat applications. 

Hot water, ranging in temperature from 60 to 90°C, can be used directly 

for space heating of towns and large buildings complexes, if sufficient volume 

is available, and pumping costs are not too high. The Icelandic models are 

well known, but we are more interested in the Paris Basin examples, where hot 

water is extracted from permeable sandstone aquifers in the underlying Tertiary 

basin sediments to heat hotels and building complexes. In this case, the 

geothermal gradient is a little higher than normal, but it may be economically 

feasible to extract hot water from such aqul'fers l'n sections with a normal 
7 
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thermal gradient, if they can be found under Alaskan communities. 

To date, only a few heat flow determinations have been published for 

Alaskan locations. Heat flow measurements have been made by the U. S. Geo

logical Survey in test wells and exploratory drill holes provided by industry. 

Field data are being processed by the U. S. Geological Survey, and we expect. 

to acquire many new heat flow determinations for Alaskan sites during the next 

two years. Downhole temperature measurements are made in all petroleum test 

wells, and these data are available from the logs which are on file with the 

Alaska Division of Oil and Gas. 

There are several Tertiary and/or t~esozoic basins in Alaska which may 

contain hot water (or brine) bearing aquifers at reasonable depths. Although 

geothermal drilling has not yet occurred in Alaska, there is a vast amount of 

available subsurface information on these basins which can be extracted from 

the exploratory well logs and drilling reports which have been filed with the 

State of Alaska Division of Oil and Gas by the petroleum industry. 

GEOCHRONOLOGY AND GEOTHERMAL PROSPECTING 

Geochronology can play an important role in the search for geother'mal 

resources, as geothermal anomalies are often associated with very young vol

canic edifices including calderas and silicic domes, as well as with late 

Cretaceous to early Tertiary granitic plutons (t,liller and others, 1975). 

Potassium-argon and fission-track dating techniques are the most effective 

methods for determining the age of volcanic and plutonic rocks, and these 

techniques can thus be used as prospecting aids in the search for geothermal 

resources. 

Moreover, the technique of comparing age differences obtained by the 

apatite fission-track and K-Ar methods appears to hold great promise as a 

geothermal prospecting tool in ct'ystalline terranes, where recent deformation 

(epe'irogen'ic uplift, block fault'ing, rifting) has exposed crystalline rocks 

8 
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which have been overprinted by recent thermal perturbations. Figure 1 illustrates 

the concept, and presents a model of one of the tectonic settings where anomalously 

young apatite fission-track ages may be the signature of subsurface geothermal 

anomalies. 

We know of at least one area where anomalously young apatite fission

track ages from surface samples are related to recent perturbations in the 

thermal gradient, in a setting similar to that shown in Figure 1 . 

. ·The·Geophysical ·Institute Geochronology Laboratory 

During the past seven years we have been using the K-Ar facilities of the 

qeochronology Laboratory of the Geophysical Institute in a coordinated study 

of Alaska's igneous and metamorphic terranes. During this time a substantial 

geochronologic data base has been developed for Alaska (e.g., Turner, 1974; 

Turner and Smith, 1974; Turner and others, 1975; Wilson and Turner, 1975a-3; 

Kienle and Turner, 1976; Forbes and others, 1977; Turner and others, 1977, 

1978). There is much work, however, which is yet unpublished. Moreover, 

certain on-going dating programs are currently inactive due to a present lack 

of funding. Several of these dating programs are relevant to the proposed 

geothermal assessment in that they provide information on the time of emplace

ment and cooling of plutons and on the time of eruption of volcanic systems, 

both of which are important sources of geothermal energy. 

An additional program of dating volcanic ash falls contained within 

Tertiary coals of the Cook Inlet basin is providing age control for the Kenai 

Group sedimentary section of this basin--a major petroleum reservoir rock, in 

addition to its potential for a geopressured geothermal energy resource 

(Triplehorn, Turner and Naeser, 1977). 

9 
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PROPOSED ASSESSMENT PROGRAM 

General Description of Proposed Work 

We propose a two-phase, interdisciplinary multi-agency, cooperative 

program involving principal investigators from the Geophysical Institute with 

the full cooperation and support of the Alaska Divison of Geological and 

Geophysical Surveys, the U. S. Geological Survey and the Alaska State Division 

of Energy and Power Development. The program may be expanded as appropriate 

to include direct participation by the Bureau of Land Management and/or Alaskan 

Native Regional and Village Corporations, depending on the status of sites 

nominated for phase two studies. 

The proposed program would be implemented in two phases: the first 

dealing with a statewide survey of available data, and the second concerned 

with site-specific reservoir confirmation studies. 

'SpetifitOutputforPhaseOne 

Phase one of the proposed program is to be accomplished during the period 

January 1 - September 30, 1978. During this time, data describing low- and 

moderate-temperature resources in the state of Alaska will be assembled from 

existing U.S.G.S., University of Alaska, Alaska Divison of Geological and 

Geophysical Surveys, and Alaska Division of Oil and Gas reports and well log 

files; as well as from petroleum company sources, unpublished Geophysical 

Institute work and other geothermal data sources. Relevant Geophysical 

Institute geochronologic laboratory studies which have already been initiated, 

but are not completed due to lack of funding, will be completed during phase 

one and the results incorporated into the phase one data base. 

These data will be published in a Geophysical Institute report designed 

for the use of energy planners, energy companies and potential users of non

electric geothermal energy. The report will emphasize the known geographic 

11 



distribution and the geologic, geochemical, geochronologic and geophysical 

data for the resources which appear suitable for direct heat applications. 
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The report will include a map of the state of Alaska showing the geo

graphic distribution of these resources. Specific items to be included on the 

map are: population centers, thermal springs, granitic plutons, Tertiary and 

younger volcanic fields,sedimentary basins having potential for geopressured 

reservoirs and wells in which hydrothermal fluids were encountered during 

petroleum exploration. Temperature and radiometric age data will be shown in 

the cases where the appropriate data are available. 

The report will also identify candidate sites for reservoir confirmation 

activities to be carried out in phase two, as well as sites for which basic 

geothermal data are lacking. Pertinent data from the report will be turned 

over the U. S. Geological Survey for incorporation into the U.S.G.S. Geotherm 

Data Base. 

Radiometric dating programs to be completed and reported on during phase 

one are: 

1. 'Geochronology of the Yukon-Tanana uplands, to include emplacement 

and cooling ages of the Chena Hot Springs, Cache Mountain, Mt. 

Prindle and other plutons, as well as K-Ar cooling ages from the 

enclosing metamorphic basement terrane. These results will be 

integrated with the radiometric data produced in our recent 

ERDA-supported Eielson deep basement drill hole study (Forbes and 

others, 1977). 

The Eielson drill hole, located near Fairbanks, penetrates schists 

of the Yukon-Tanana Complex to a depth of 9,774 ft. The measured 

geothermal gradient in this hole ranges from 34 to 41°C km. The 

radiogenic age/depth data we have obtained from the Eielson core 

12 
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have led to a better understanding of the inter-relationship between 

cooling ages and the retreat of geotherms in response to the erosion 

of crustal cover. The Eielson model is thought to be representative 

of the geothermal history accompanying regional metamorphism, the 

emplacement of post-kinematic granitic plutons and the subsequent 

uplift and erosion of the overlying crust. 

2. Geochronology of volcanism in Katmaj Natjona] Monllment. Our initial 

results on this project suggest that dated volcanism and intrusive 

activity in this area extends from 1912 to perhaps as far back as 2 

million years ago. Many of our dated samples appear to fall in the 

0-500,000 year range and have given us severe analytical problems 

due to their very high percentages of absorbed atmospheric vs. 

radiogenic argon. 

We believe, however, that an ERDA-suppored upgrading of our argon 

mass spectrometer which we have recently completed will make it 

possible to obtain much more reliable age measurements on rocks in 

this very young age range. 

3. Geochronology of Granitic Intrusive activity along the southern 

margin of Alaska. Previous work by Kienle and Turner (1976) has 

documented a Paleocene series of granitic plutons extending from 

northeast Sanak Island to the Shumagin and Semidi Islands, on the 

Pacific side of the Alaska Peninsula. Radiometric dating studies 

now in progress suggest that the on-trend series of plutonic bodies 

on Kodiak Island and the southern Kenai Peninsula may be cogenetic 

with the previously dated Paleocene intrusives. K-Ar dating of 

these intrusive bodies will be completed under the proposed program, 

yielding emplacement and cooling ages for this important continental 

margin granitic intrusive system. 

13 
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Specific Output for Phase Two 

Phase two will involve field and laboratory studies designed to 

fill in gaps in geothermal resource information identified in phase one, 

as well as site-intensive studies of promising sites using geologic, 

geothermal, geophysical and geochronologic methods. This work will be 

accomplished during FY 1978-79, beginning October 1, 1978. 

Following the inventory conducted in phase one, the most promising 

Alaskan sedimentary basin will be selected for detailed analysis. This 

study will include subsurface lithofacies relations, structural analysis 

and reservoir studies in addition to surface geology. Deep drilling 

costs are extremely high in Alaska, and any exploratory drilling for 

deep hot water aquifers must be preceded by a careful subsurface study 

of this type. Due to these extremely high costs, any deep drilling 

proposed for phase two would have to be funded by a supplemental appropriation 

to the enclosed budget. 

Reservoir confirmation studies involving shallow drilling will also 

be carried out at a promising hot spring site, such as Manley Hot Springs, 

located about 90 air miles northwest of Fairbanks. These hot springs 

have been under study by the Geophysical Institute since 1973. They are 

of particular interest because they have supported commercial vegetable 

farming since the early 1900 l s (Leonard, 1974). Planning is underway at 

the Geophysical Institute for the installation of an experimental Rankine

Cycle low temperature unit for the generation of small amounts of electricity 

in a total utilization experiment at Manley. The springs are surrounded 

by a large expanse of warm ground, which has also been used for truck 

farming in addition to the greenhouses which have been constructed on 

the site. We propose to drill a grid pattern of test holes with a small 

14 



drill rig, to measure ground temperatures and gradients; and one 500 ft. 

hole to explore the shallow levels of the conduit system to see if exit 

water temperatures have been lowered by mixing with ground water. 

In addition to the above studies we will carry out a regional 

program of dating selected Alaskan intrusive bodies and volcanic fields 

which are potential geothermal resources, but for which our phase one 

assessment shows that there is no radiometric age information available. 

An environmental impact statement will be prepared if required by 

any of the projects discussed above. 

Details of the budget for phase two will be negotiated with DOE 

upon completion of phase one and based on the recommendations of that 

study. It is understood that the total figure for the phase two budget 

(excluding possible deep drilling costs) will not exceed $175,000. 

Coordination with other DOE Geothermal Programs 

We anticipate that other DOE funded studies being conducted concurrently 

with phase one of the study proposed here will be of great assistance in 

helping to define the developmental potential and economic viability of 

sites selected for field investigation in phase two. A small project to 

assess the economic parameters of geothermal development in Alaska has 

been proposed by Leonard and Goldsmith of the Geophysical Institute and the 

Institute of Social and Economic Research, respectively. This project 

will begin in February, 1978, and will refine and supplement information 

being gathered on a regional basis by the Oregon Institute of Technology. 

We plan to make every effort to coordinate our work with these and other 

ongoing geothermal programs in order to assure the most cost-effective use 

of available funds. We have held preliminary discussions with Don Markle, 

OIT coordinator for Alaska; Dr. Ross Schaff, Alaska State Geologist; 

15 
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Dr. Thomas Ovenshine, Chief of the USGS Branch of Alaskan Geology; and 

Dr. Robert Christiansen, USGS Geothermal Program Manager. All of these 

individuals have promised the full cooperation of their respective agencies 

with our proposed geothermal assessment program. 

Research and Reporting Responsibilities 

Dr. Turner will be principal investigator and overall coordinator 

for both phases of the proposed project. He will be responsible for 

all geochronologic work, and all data compilation excluding the sedimentary 

basin studies. He will participate in the reservoir assessment studies 

in phase two, together with Dr. Bob Forbes and Mr. Lee Leonard, a 

Geophysical Institute Engineer, who will act as a collaborating scientist 

for shallow drilling and temperature profiling in phase two. 

Dr. Bob Forbes will be responsible for all sedimentary basin and 

heat flow research and reporting in phase one. He will also conduct the 

sedimentary basin evaluation and participate in the reservoir assessment 

studies in phase two. He will co-author the final reports for both 

phases with Dr. Turner. 
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Budget - Phase I 
January 1978 - Sept. 30, 1978 

Salaries 
Principal Investigator, D. Turner, Assoc. 

Prof. of Geology, 4 mo. @ $3,537 
Prof. Lab Technician, 4 mo. @ $2,296 
Laboratory Assistant, 2 mo. @ $1,178 
Electronics Tech., 1 mo. @ $2,130 
Student Assistant, 2 mo. @ $1.178 
Draftsman, 1/2 mo. @ $2,058 
Labor for preparation of reports and 

publications, 1 mo. @ $1,777 
Subtotal 

10% salary increment 
Subtotal 

Reserve for annual leave 12% 
Holiday and sick leave 9.5% 

Total Salaries 

Staff Benefits 
Hospitalization, Social Security, Retirement 

12% of total salaries 

Overhead 
64.7% of total salaries 

Laboratory Supplies 
Liquid nitrogen. heavy liquids for 

mineral separations, ultra-high vacuum 
valves, and other miscellaneous expend
ables 

Travel 

14,148 
9,184 
2,356 
2,130 
2,356 
1,029 

1,777 
32,980 
3,298 

36,278 
4,353 
3,446 

1 round trip (Turner) to Miami for Spring 
AGU meeting, including 7 days subsistence 
@ $30/day 926 

1 round trip, Lopez-Menlo Park, Ca. (Forbes) 
including 5 days subsistence @ $30/day 364 

1 round trip (Turner) Fairbanks - Lopez, Wa.-
Menlo Park, including 5 days @ $30/day 630 

1 round trip (Turner) Fairbanks - Idaho Falls -
I Menlo Park, Ca., including 7 days @$30/day 707 

2 round trips (Forbes) Lopez - Fairbanks, 
including 5 days subsistence each @$30/day 912 

4 round trips, Fairbanks - Anchorage, including 
5 days subsistence each @ $30/day 988 

Other Direct Costs 
Co-Principal Investigator/Consultant, 

R. Forbes, 2 mo. @ $4,393/mo. 
Communications 
Freight 
Xeroxing 
Computer usage 

8,786 
800 
453 
450 
600 

Total Budget - Phase I 

44,077 

5,289 

28,518 

6,500 

4,527 

11 ,089 

100,00Q 



Budget - Phase II 
Oct. 1, 1978 - Sept. 30, 1979 

The detailed budget for phase 2 will be negotiated with the DOE upon completion 
of phase 1, and based on the recommendations of the phase 1 study. It is under
stood that the total figure for the phase 2 budget will not exceed $175,000. 

Budget - Phase I 
Budget - Phase II 

Total Budget 

$100,000 

175,000 

$275,000 
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Appendix E 

UNITED STNI"-.:c:; f]JT(iY m·:sr-~WCH ~:;) r;r.'.~j)r~::=~ii.' l!:..··:.!~Is·m,\'i'!CN 

Oi'EHAT IC~:S, D::ViSIG:·: (I~' i1R:-C~:~·:'·i8';~ 

'.rHE O::b: . ."OR ?E?P5:SS<!'S~:n Ci::ITIFIrS 1-5 P.~ OF HIS C??C.:R 
bla;i-'....5. ::'1€! te!JTt "offer" rrcars bid \,Ih~re tte prO':"'';::-Q.'T'C;)t: 
is r:esotia':£--::.) 

'fEAT: {C-:eck or ~)let(2 ~;.~ C!??li.c.:lble COXC5 or 
is u(~:crtis?d, end pro;:e:sal \.;here L1-:e prr.cl.:.r':;!;"e!1t 

1. 

2. 

S!.~;r.!. 31':S::2S2 (,)::CE~ 
He (7 Lc.; I ;!Xi'" is mt, a s:ra.l1 b'J2tr:ess CX)~cen1. If of.:~"!:0r· .is C! S\'r"ll! b'.:si.~ess CO:".C2.rr. C!.!~1 is r:0:' t~~ 
rraJ!l..1:.?.c:":.:.!"e~ C£ t:.e St::-;;:...tiC3 off~red, h~ 2.1S0 !:eprese:Yt3 tI-t:!':. all s'.;?pli~s to t-2 fi.~rnis:;£~c! ::i2':E::;:":':::'t~r /---7,\0:111, 
rlwi'll rot- ~.~ "~·"'U·-:2lr·l-t:red. or D Y <X':"r;e<l b°v' 2. (-r-,ull ;:;PSlr."H~S rn--c"~~ "n ~ ...... ~ t7;!ito::·d Statc..:;, i~s r"0ssmio;15, __ ..... _,._,,-, __ .. L;.J,:::;-,. "-, ......... "':'".4 ,~~'. ~_ """-~,~.J. __ ....... ~ •• ~~l'..I..~U.: r 
O~ p .. ~r..D ?.J.co. (?o!: ce::!1)):.2Q:1 C: I S~:".3.!..!. t.'JS:-"r.-;;:ss C'~':-:(,'(::':-:1", S';.-2 (~J C·::>::~ Cl: F;:~~~!":!}. PF'~:l:lti~~.s, 'i'itJ.,:! 41 t 

st±y-<=~ ';'-1. 7, 5<'octicn 01 a..--::ci (ii) U:e "S;wll EtSir.e.3S Co:-.ce!.-rl S:"ze 5tar.d.:l.LC!" sec forth b this sol~ci tatio", 
if iL'1Y.) 

!':r.;C?.I7I;;:'-S~;'::~.3i 1~·7!:::~1?~:3:' .. " ,~, '1 ·n~cc .... ~ -rr .... ;.. .'r- 1'"" '. " .... • ..... 0... ..'c yo' .:' 1 .=.!,... :"7 he /7 _J' ?{i _5 r:o ... , c •. ~,.cr_t} bL!S1!.~_,., e; .. _e_y,.~se. 1" Jr:L.c_l.tj. b~"L._",S C::1t~1:?hJ.sa .5 CELi_.8d 2S a 
t',bUSI!:ess, a~·-.i8a5t 50 p2r(:en!: of ,·;hich is (J .... nee by r:U...:-:ori:.y g:::cl~ r.Ei:-!-.A~S, or in Cil.se of p!.blicly CH.T.ed 
busir.e53?S, at least 51 ~rCC-':l:' of L"1e· st.C<:k oE \,:h~c..': is o:·:::€.d by ci:-:a~ity gr.:)' .... ? r-(l::-.t~rs. II Fo~ 't~€! Fu....~se 
of t-...us c.:?:icitio:1, l:"..Lo;O:"l.tl gro'~:? :1'Ei"!::e!:S a.!:e ~:es=o.:?s, 5;'-c!.fti.sh-speaku·zg l';..~ric:'l..l perscr...s, ;..l\c=."i.ca.:1--0.:'i€·-"'iG..ls I 
~.rreriC2!.a~-l..'"'.dic:~s , p.r;eriCi"i.i1-Esk.iJ7os, a ...... ii j\ireric2n-Aleuts. . 

3. V3::? S'_??:J':S !.?£;\ co~;c~:; 
.5';) /---'/ '3 i'-r..: s 1'0'" U 1:-.~X)- ~·,·-,.),·~s a.:'"e~ C'...)~' .... c..:::l (\'-0':" C:-.ofin:cirn of t'la::x:,r stu::-ples n...t"ea C=:1ce.....'""n", 8S~ 
~ -- - , y-~..... . '-, -.-- - .... ~~ ..... --- ...... .~--.... ,... - - .- .... - -

O:x:!e 0;; r~<:::r?J.. f'.egu1at~i.or:s I 'r5_tle 411 St~Dr~1.:t 1-1~ 8, s-=<;tio!l. 01 .. ) ... 

6. )'l.D'IL::"~I':~·~ :.~;o ID:::::rL.·'·:~YI:;G n.~~~"\ (Ar.;?li.c-3'::'l le o:~ 11 to i.!.(1-,,-e!"'tiseC solicitz.t.io;13. For furt.:1-.:'2..t" cl~rl f ;.catiC~1 
see rF..!:t!:--:-:!?~S 16 2_--:d 17 O~ St;!.:x;"'=e:-d FC!T.t 33,· ... ) 
(,~' ':.:n /-, 1'''' .'C/l J.'~ "0" ~ .. ~..",.l -.~ "·.,,.~.~11r . .! "./ ~ ~.' .. " .. ~.'_'.~.':: r.'~ •. - ..•. ' •. _ •• -,' ••• [-4, .~_. I .', .~/\. ~~. '-I "'.'.~ ..... ~ • .... .1_ • __ ............. ,_ ......... _ \.. r _ _ \ · •. t ~ • 

(~j If t:r:::~ o:~:-~::.:)f'··l.s Gt .. i:-.. ;:;j ot" c.'C:1!::.cl12-i b:.t ~ F~~~'1~ CC:-;'i.?:.~: f ;~C shall P..r,t~~ .. in ~..!':~ blc:..:k~ !;::.!.~ .... ; t:::! 1"-'l.."I-e 
a~.:! :-ai:: .::~j.-::.:! : .. :::.::-:-~~:::; c-: ~.::-:-: ~~"~':.:.:-.:. _ .. :::.:.:-::.''.:,; 
:;::.: ... !.: ~: !=::..~·.;.r.~_ ::;·.:F:~--:Y ':I;';:! r ..... .=..in c-t·'::ic(: .:1::~~~.:.::,~;; ___________ . ____ . ________________________ _ 

87 -0282770 
COifcID;' t S .2. I.. -~~o:;-- --------TPilr;-:'1':: CG:-;::--=' .. :l'/: '.:; .:: ... 1. ~,:.,). j-
~f::".~ Cede cE .F(.'d:-ral r...::~..!.la".:i.ons, 'llir..l2 t-l, S·:t:.::.::.;·J.'"~ 1-1 .. 1.(\, $r2::!~l():-~ C5.) 

'::~ ... ~ ':::":f.:~·":· :-.:~.:-:-:: <: ... ~"':.-:: ;:. ~~"~~". ,.-!.)~:~ .. "" ~.':--'-':.""·:I .. :-, ~\:: ':.'.,' i . .':·_~ }-T~::~·,::'::s :.':.'::!:'J~ :,.1,.:',:, ~:~~ -:0 -:~:~·',:.!.\L: ~':,1"P-:":' 
C:).:1 ::.~ .. _::: ~~'.:' ~:-!~irJ~ ... j ;.\ :;.~ .. ::),:.!'..:~ •. ~ ... ':>;I~. ~l) '.<'; "J?~: "-'p':' .:.;:;~;~ :-.. :' .... :",: i.!.~; L •.. ~i· {'(:: ~:'~~:·l.::.:I:.~ (.f ·...::·~.,·;:;i: ':~ ... ~ :-:1.1'. 

h,-~"",=· ~.':-.~:" "."J_.'.''? .~ :l) {:.::~.~'r.>::~ :'·~:~· ... l, ..... ··~.l.: .... ::! .": :':,·,,·,!·\·;;·i;· ,', I" 

. : .~. 

None 

• r,,' f ;' ( '. 

, , 
" .............. ! .................. -... ----.-............... _ .. .. 



9. CI,E.:-·:: AI!l t~:;) Lt· ... ·;:> c=-rrrrr!(:. .. ·:;·T('~; 
(.:-'.:::)~.:":' .. ~: l~: if t:-.c or"fc::' !::-:c'!.t:'('!:1 $lCO,OOO, cr t!0 C:>:,.~~()ct:~Cf O:ficc;' !-.uS octt:!I:-1r:c..c t..'13t or~c.:s 

1I:-:::0r .N'. i:;~~,::::i!':~ ~':' c:::."::~i':y CO:.~.r;1ct in er.:, '{f::tr • .... ill (!yo::·"d $100, G80, or a :'a::il i I.:y to 1:.e llSt.c "us 
b",.:;.~ tll·.: <'.:!:::C'.::t c: !1 ~x:;;"!':ic:;.cn IT.ccr t..!:e Clc:'-, Air l-.C-C (.;2 V.S.C. !fl570-&(c) O))or t1-:e Fceeral i';ilter 
?):l:!~':':::-. C~:.::·:;! "' .... 2 .... (:3 l.\S.C. 1319 ee) J ~!..."":d is lis~cc bj1 ::?rl, 0:: is ;.ct o~£:-.,:i.se (:;<e ... ,:?~.) 

. 'Il'.e offc!:O:: eel tifies cs [cllo.'s: 

(a) AI1Y :acilit:y to b3 utilized ir. th9 perfo:a:'a"ce oE this pro;:csed ccr.!:rcct has r7 , hcs not m ' 
be€-.'l listcG on e-.e Envi.rc:r.'-;:ltal Protection J..ge..,cy List of ViCJlati::g Facilit.ics. 
(b) He ;.:ill pr.:;~tly ::ad fy l11~ Co;-:!:racting Officer, p::iO!: to C"";2.rC:, 0: t..':e receirt of 2...~y C.'QT:;"'_:nicct.ion 
frcr:~ t~~ Dir-ectc:-, C:':ice cf Fe";~r21 l\::;ti'/i~ics, Enviro!";:-e-~~l Pro::2ction J..c.;e;-;:::j, in:li.c2.t.ir.g G~.3!:: CL"'.Y 
ril~iJ.i~.:y ~·:hic;'l :-.~ ~:~::C:s'25 to \!..Se 10::: the per":01".i!..~ce of ttc CO:1.trcJ.::t is ~':::er co:-.I..sicerado:1 (0 !:(? :Listc-d 
O!) the F??t. Lis t 0: .... .'iolu~ir.g r.:lCiJ i tie:s. 
((;) r:0 -(:i11 i:-.::!."J:;·:"! ~i.±,.5ta;1t:'i!11~' ~~s c2!.uficz-:":"o:l, i!1~lc:ling this p~ag:!:a;::h (c), irl e\:~-y nO!12X:2l.\.:'t:. 
s~nt..!."uct. 

10. ~:.f\.L C"?!'0r\...:·::7':- . • 
}!\.! .. VI [;,15, /7 ::2...'> r.ot, t=-:'! .. r'·Jcipatec III a pre·.1io~:s ccn~,::act or s6ccn!::2.ct s·.bject either to the F;:lual 
"'-- =f.':-~,. -ty -;-;;:-;- \...r~""'::l; .,.- ..... }-.o cl .... "c:e o ..... ;c.:"":l11v co ..... L.:::.~ eel": t;C'::~!...';,..... 3~1' .~ ~ ... ~,....... ... t-;\~ ... ') 0-.::0 ...... ,,. l09?~ v .... ·~1.\,...~l CJ.::.._::»r:: 1£_I-C::....L...l 0 .. L..;!...... ~,,__ _ .... -'.,6.. ... _ ..... _ LJ.,.....c;......:.P.. ............. '"1 ~~'--\,.... ... '-':1. 'J_ c_ .. ~_.,-;:. .... '-~ ..... (.: ......... _ ....... ·0. .....:>, 
C:'" th~ cl;.:~(! x:--:~~:(::'! in s(~·:::.i!).:: 201 o!: EJ:-:-c."..:::':''',;·c 0:":::2r :':0. 1111~; t-'-:2.t 1":2 /0 ~3.S, 17 h35 r.ot,. i:ilcd 
'1 .......... ..:y~.~ ~.- .. -:;;:'I ............. ";. ..,... ...... -. ~"'"'~ +-r--:;""" .,....~ ............ .c.=.- .... :::.u· .. , .... · .: .... ,:J..; .... ~;:,... ~~~.; .; ~::- ~ ............. --:::::;,~ ~, '~ ..... ........::. a.l. rc'l ............. ~ ... \.,:";.:- __ -.. ...... e .. xr:o .... '7" C<..o.l. ... ~.- .... _'-~:c ..... _:~ ____ v.~ -'...: __ '-~t..lr.':j s~~_ss_c.~ OJ.. rE;;,-!~l ............... c._.r .... l. ....... "....,. .. 

refO~t...s I S.lc;:-::s-:: t;';* p~G~Se<"..l St;;XX)!1!:.r2:::~:'"S, \':111 ;:Y2 c~::.al.:"£C P!'l.o!:" to st..:.':>..-'"'o:y~:..rc::~t: ir ...... a.rcs. (~"1e atove 
rcp::es~~':a~::":'C~ ~e2.:i r-~t b2 s'i:r..i~ted in CGr.::£:~Jo;) \·;i::h CO:12:'2.(;ts or s~:1t.r.:;.':::s \·.71ic!1 ere e:<e..":"p!: frc;:\ 
fr.c clp::sc .. 

11.. l..rpIF:·~;:lD .. r; ;.::ITC:\ ~I\XR~!'! 
«(!.) ;"'~_r ss....T..i.55i~c:! 0: ~t;is offer I' the o:fe....~!:' C'.:"'~Jfic.s ~~a!: ":~2:-e he 0:- C!.'"1V c= his s~v:;tracto::-s have SO 
(:!.,,!~jlc~·~~·5 cr ;:'O:e ~,d i'is c::- t::2i:-- 0~:-~2::(3) ;-.~:-c~~?-~ 2.::"e S59,vO'') 0:-:- r.o.:-e, ea~':: 5:1::":' c:-q::.--i.Z2.2C:1 • .. ·ill 
cC:· .. ·~i..Ji) (L~:i ::~-:.2.i:: a ;·;~i.t.:t:C.i e:;":2.1 ·:r:-;.;·lo:.·::-e...i!:: c..=fi :'--::~1..:":V2 i!c:ic:1 P:::-~2::1 fo~ ea::-:! cf t.~eir E:st3l:-1is::..-x:...~ts 
i!S re:~~ ree:. by t::e :!':'~c.s c...""!d re;uatic:s of ·t::-= ~e~Et-3.:cy of J.2tc= t:'.lrSU~~t to ~l C?R 60.1 ar.d 60 .. 2 t unless 
the CD.:1tri!ct or SG~X:1~(!ct is otl:8!:",·lise ~:o--:pt. 

(!:.) :-!r .. g. ~2":; C:.':'.:;~~~-d c .... ~-: h'::5 C:1 fiJ.:!, r7 ~:::s ~::.:. ce'\:'elc:-/?C~ ::...'""::! CcV?~ ::~t h!!".c C:1 =ile, Ct~ e~-:-:t 
E:stc.bl':'!::; t~;t a::i~7:"'.3:i\~2 a~tio..:1 pr'C1]=\~~ 2S C5.:-~::ed c..!:c\·0, O'!:: Il' he !~2.3 n:>!: ?:;.-e·;ic.~.Jy h2.~ co:~~acts 
v.':'.-;'>~".) ~;''':& ~.":>::-0; ~.::'-. .5 ':·.p·-::e r.~..:::':::;~_ (':::~s ~:::'=::':·:::::·2-~:..ati.C:-1 (b) r.~..::: ;";J:: tr::: !:;~c..::. :::.·:c ... ·:l-:s:::~ -::-~2 O[:r:::: is leGS 
u.<'_"1 $:-:'J ,(:·::0, ~:e o::trrx:.~ has 1~5s U;2.:1 5:1 E-~;J.J::·2e5, or t..l:e c:ie.:- is otr.!2::'·:ise exer:-p!.:. 

12. C::,':::'7.:-'":::;_:'::C-;: ('.:7 ?::~~:3:':; :.:r..;;...:s F;",:w=::r.s 
(;-~-):)J.i(;.Cl:·lG u. {l~ cc.:-.-:rZt::ts , (2) s~~:-:~2:c-:s, t:;:d (3) c.::~r::·~~t.s ,;,·:i:"'1 z:.;:-?lic.:::1':s \':::0 2.::2 t:1t::7selv2s 

p;t-[.o:.--;-.i.;;g [!;.~e::-2ll::!" ~sist:ed tt::'S:T-J.lctiC:l CC~L-'C~..s, c:.:Ce~,,9' SlO,(;OCJ ·.,T..ic..~ a::-e r.:Jt c.xe:.r;-ot f;:a~ t;18 provisiors 
of Ul~ Eqva! C':";:crtG1.it:y cl<:,-"se.) 

By ".;.::e s6·~.i:;;;:.ic!)· 0= ~~i$ cf:c~, the o:;:~ror, 2.p::-,l:'C2.nt, cr s±c:;~t::'a~to:::- certi:ies t..~2t h9 C0-:!S .f;at r..:nntain 
r: .... :·~~\·5.d:~ f.~":. ~·i:::; .:-:.~::!(..::(;.:,:; r:... ..... :' !;:!S'!.-~:~~~-C: ':-:::::::'2.ities at 2-~Y' c: r.i.s e:=;~~:':'t;~"'~·t::~t.:s, 2":-~C: :..:-:~:.. }~~.: ~5 ::.ot 
,,:::-.'!"..i t 1:1 G (~-:~,)~_:-.':02.'; ~:) ~\.:,r ': ... -.'::;1 '!:1:~ir r;~r,,'i:::.~:::~ 2..t. i1..1'l 10'::c.1-:.i ~:1, u::·::c..::- ~Js cc·:-:!:.:D2., ·(.::e.:-e s:::.::::-ec;!::.cd. 
1~il~ili~c5 ~c ::;i::t:~!~c:d. 'Z":''2 o::c;:o;:, ~:~:Jli:-c_"l+':, 0:: s±contri!::::::c= i!~cc!:; t:12!f.: n t..::-('.:l~~ 0f ::-his cCJ:~ifiCc1.tio!1 
if; ':l \-io12:':icr. of ~·~t' ij::t:21 (:z-.::c!:t:.~--::~:: c2.2:..:~"e =--~ ~~s C0:-.~a:;~.. ;~--:, ':sc-e in -=:-:":5 cc:~c..i:::'~:1~C~, t:::.l !::~l:-:l 
tlS2'..J!.·0:J.J~ed fu2.i.i..iti~sfl r.·e2.:S a ...... y \.;ai t.i. ...... .:.; ro..:\~s, \\·or~ ~::::cas, !"es::. r0:.G5 am ..... 3.:;h !:cx:::r:.:;, resta'..!:::¥!t.s iC'd, ot!!cr 
C.:ltin9 cIXC'D5, t.iI:-1..~ c10::;:~s, l.::'-.:;~:..~!."~ Z"o::::-t--:B 2.:":.:1 Ot..'l2r St·:J..t"e..:;;e or dr~5E;:":-.S ~c~s I !=,~i~i:1g 10:'5, d.::"i:--_'<ing .fOU ... T1tuin5 t 
r\-.~~i""·:tt.iGn 0-= C:1::0~....2..ir .. -:-c::.nt: tJ..:-c.::s, t=~"S.!:'Qrta!:.iQ:1, ?..r. .. 1 :-:'s:.!.sir.g f2~il:-:.i0s p=0·~~C.cC far <;:::::>;'8)'''£-2-::; \ .. "!1.ic:-~ are 
F.:':.;J:(.~<t-':>2(: by ~·;·~l:'.:·i t. ctire::tit .. :e 0~ 21."\3 if!. fcC:: 50~egn+.:eG 0:1 the b:!s~s of rc.:ce I colo.:-, 2:eliS'i0:~ c;:.· r.Zltional 
Cl-~.~i~7'., t·~~.\·.:.:~~ c·:; r.J.:-;!.t, 10C'ill ct.:.'S!:c:::, c:· C'±·:.:l .... i.::~. Ec ft:::::"t!:er t~~:::'T~5 t..t.:2.t (E%C2:;~ \'.·;"'l:!re he h.:'!s C'~~tair.ed 

j ~:~:.: :'i'~ 1 •. ~:.-.:~ : ~:~.~'.': ... :.~.~ ~~ ... :~~.~ ~~;:~~l~~.~~~~~ ~~::::=:~:~-~.~~::~~: :~:: ~.=:i~5l ~ic: c:~:e ~~:~.~:~:;~ .~:~~.,~:~.l C':)~ .. :-:.~:~ ::::~:: ~~':"cJ.l 
C\).L. ,,~1 ... _ ...... a,--10,." .... __ ..... r.rc:.c:.:>!..'l. !""-t;!:cc· .. :..lI...C .. C~~ r _.L~_ .... u tJ •.. ~.I,..::._". c{ .. ~ __ ...... C .......... ~~--.!:; c:~ ..... ~~,---".9 510 ,C:JJ \\·~i.C:l arc 

l10:~ ("}:~3T-t f l~C;:- t:-.(! ?ro~.I~i:d,(,:,.s ~:. t:-.~ ::(!t...:.~ 1 c::.~!·o:::.-t t:..~i t~· clilt .. :se; i.::C\ ':. :-.2 ~,-ill rf':.::;i:: s:..::::h ccr=i [ice tic:':s in 
; ... i ~ :=:)., .:: ~: .. :: ~.:- ':': : .": · ... ·i~ t :";:." .:-;.:! ~::c ::')~ :.~.:~.~::: :'.:-:i:·~· t.) ;-.:.,: .. ::;' ~·:!"·:-::·:/2~:C ~· .. :':-c:-.:.:-::<"~C":-3 '~2~:CC!:': '.'::: ,-:",:; ~f:~1 
!'."' ... ~~.: .... J ~ .. :.;.:-:-.. ; .. f'~·;r.-:.:~~"!·~ r,~··(l ~~~:f··iT.::'_~! i:~·:;.t ::-.. "'.: c(":~:t~:·;.c:aliC:·!1 ::e;!: s;>::·ci~ic t.::~+-: F'~~;~':~:3}: 



1I1w conttact in ('):cess of $100,000 resulting fran this soficitiltion excc;;t (1) v!hen the price r.f.<::otiatcd is 
based on (iI) established cLltillo.) or r..:!rket prices of ca--:m:-rcial itGrs sold in sttbstcmtbl Cjt!a:lt.i.!.ic,'; to 
the 9('ni~ral pu':>lic, or (ll) prices sct by la',·: 0::: rCS'IJ.Llti0r~. or (2) contr,i2t:, ',,'::i,11 c;::(, c~h,:::-.. :i~·:: O;:';';(':Tl: 
(~;ce .: 0-1{ 331. 30 ('u) CI.'1d F1'i( 51·-3.120:; (a) (2» 5~.:l1l b-,:, stb~,'ct W l~:c rc<.jUh·(~;cnt:.<; of. t:~e Cr~st: I'\~c:ou:)ting 

Sta"x!.:!;:cs lY.xu'ci. 1111'1 offct'or sd::.-:-.itting a pro,.os.:ll, \·:hicil, if acce?~(.'(], ";ill result in i! CO:'I:ract 
subject to the rcquirC!:'C:1ts of Ule Cost l.co::>t.:.:-:tir:C; Stilr.c!ilrcs E0cl.!"d r~ust, i"S (\ conci I:ion of co::tracting, 
Slll::mi.t a Disclosure Stiltt:rrcnt as r€~rcd by recplations of the BJard, Toe Disclos·.l.!:e StatC!x:r:t f,7.lSt 
be sut!fitt.cd as a part of the offeror's pro;::osal un(.~r t.1is solicit.ltiO!) (see (I) 1x:10.-l) ur.1ess '(i) U;e 
of fero!' , tJ:x:;ethe;:' \-lith all divisions, f''..lbsidi<lries, and a~fi1iil.tes u..c'cr ClJl''7;DZ1 con!:;:01, rlidr:ot. receive 
net i1\·1c'.rc.s cxceedir:g the lTOnetEt...')' exer:-;,!:io:1 for disclosure as cStc.blis!~'.;cl by the Cost i\ccOI.L'1t.i.n~ Star:dc':.::-ds 
Board (sc-c (II) b121a .. ;) i (ii) th~ o:fcro~ e..-":C2",]C·X! t_~e r~c:-.~~.(!....j· c>:~;:-~~iC"~_ i:1 t-.~c~ rCc!0ral Fi~C2~ Yc~r 
inr.x..-'diate1y preo)dln; the ycc.r in \olhich this prq::osa1 \,,,5 sl!c.'-ri1ittcd but, in aCCOrd2.iCe \,it..l-t the r~;t:la.t.i.o[!s 
of the Cost A=\:.nting Standan:s Bocu:d, is r.ot yet rc-quired to s~-::it a Disclcsure Statveil!: (~('e (IE) 
bela .... ); (iii) ti:a off·:>ror h:ls already st±i;:ittt-e a .Disclcscre S!:<!t£-:..'l'8nt disclosing the pnlctices used in· 
co:1nectio:1 ... ,ith the pricir;g of this pro;.-.osiu (see (IV) 1::.:010"); or (iv) !=Ost a',;ard su.!:.:::issio:: £;?s l::C-:Jl 

'authodz.2d by t:;c CC:1~acting OEiccr. See·; art 351. 70 fer 5·..L'::.ussio:J 0:': a cct:'Y of tile Di.!:;c:lcst:'::~ 
St.n.t.e.r.Qr:.t to b~~ C,:):;~ A~co:l.'1t:r.g .star.C~C5 [cil2:"d. 

-cAUfIO)1: . A' practi~ disclosed in a Disclcsur-e Stc1t.errc:-,t 5:1a11 f;ot, by virtl.:e of: such dis~J.o;:u,e, 1:-r2 
d,*~.£:.-d to be a prv~', a;~pr-:Ned, 0'::: a.g':::8e.:l to practice £0:::- pricing proiXJo;als or accu:nulatL'9 .2.r.d 
rpporting o::>ntract p2rfOr;;'2.nce o::>st data, 

?;he offcror fur+..r.er O"--Xtii'ies· thiit practices used in cst.L7?ting CJsts in prJ.c.LI'g this PI"OF03<u are cor5istc...t 
with the CJst aCCJt.:.,::ing: practices discloss:1 in the Disclost<rc Statc",Bnt(s). 

n II. C2!rrIFIG{i'E OP :-D:i2D.RY D:I:·?rI::N 

~e o::;::r:::-r h0l:cb;> ~~t.~:j.s /'-:.: ..... 3.'::. he, to:ret.~p.t· '.-lit.h all (:ivisio:ls, s')osidi<:ries and affili<!~~s t:;,::"r cc:T.cr. 
_ .... ~J-':" ... )' ~'::1 t-• .:>'· 1'''' '0 i \"e j ..... \;~ ")..,v:""J,-".r;. ... 0:= n~90!::.:at£:cl·Th1t:.c;'...;:.l C:£..:C:.32 r.1.:i::':2 OO!1s:acts totali::Cj $3~j r.illiC!l ~:-
,"--J~:- ~:. _~.J.._:: ~""Y't:.~ ... .:c: u'- ..... ,I~_c ... r(; : ........ ", ... ,... L.. _ .,-::J,.,.. ..... ;)YV1 ..... 1- "", .. f~' • .' _"'~., ";~= """\c:~ no"c (.,ll Jr.o 1'(' .. ,. JJ. L.~cal -i',,".-..r M 71, "",d c_:l .. 0 ... rCCE!J."" r.",," i!,."--,-,, o. ",-->("o,late::l r""t:io .. _J. c.,,-~('_._c. p~'i:-:-~;! 
CO!1tract:s slL':Jjext to ('.ost l'-.tco'..:.:\<:::~3' Sta!l:::a.r'';S totalir.~ ::-c:::-e th" ...... Sl(l !rill iO:1 in <!lIY of t.L.e f(c~~:al fiscal 
yexrs 1972, 1973, l37~, or: 1975; a.~-:! t~et rr"la~~s of. n2go:iat~: rAt:o:-!...~l cl-:?£2.:s-? r~:ri,2t:! CC:--.tX2::::~.:S a-::! 
stbco:1U2.cts st:bject to Cost ACCO'.lr!til:g Stclx:arcs totalling r.ow than S10 dEie:: in Fed:::::-;.:l fiE"cal y0-'!'!: 

1976, or in any sci-sequent Federal fisc.:l.l 'lear prec2<'.iIlg L\-;e yecu: in v;hi.ci1 L~is Fro~)SQl \,;,"3 st:'.:>r:>itted, 

'O\lJTrC:-l: Offerors \,'ho ::'>!Xrntted or .... t:n cur-::cntly arc o~H(!2.t(V.'. to sw.;rit C\ Di.5clo~,u:e St.<~::Ci:~'.!:-!t t.:.'K:0t ::..I-:e 
filing tJu·eshold cst2blis~:cd by t'}1C Cost Accoen!:ing St.cll!Ca:-:::s B~:!rc1 ~c:c (l Fce'2ral fisc .. ll Y0ilr pr.-ior. to t~,~ 
one irrI:"c5ntely prC'ccc1in.J the' y~ar in vjl~ic~ tJ1is rrop:isul \·:~s st.:!:.\",;,i!:tcc; r.ay l:~~ e.ligjbl(~ to C!;l~~~ tl1is 
cXt;:"T:~t5~o~, if t:1C:Y h::!\'c l:L'ccivcc. r~otifictl~.ic:: (If ::r.211· ~cc·.:·t::'(JlCC 0: illl c.:c.1.t'·r.'~'-.:':i~)le .itc:..-:-s cr: .?Ill th·~ir 
prir.D (.'C'~t.r;":ct:s ,-t..,:C S1J}:.'.contr£l~ts C\..ln~~ ird r.J t~;c Cc:s!::: ,\ccc·· ... :;!f..::;:0 S~t~~1'=ul:jS c:l::!;,.:~,,:!. 

0 nr. 

ri~~, ?:-fC:,lnr.t~~.'(~~~~ .. ~~;·I ... <" .• ;r~~;~~~s t.:_:~t ~(~'.).}.~;~ ~.~i~·,~~,- ~;'.'.:~.:'~\~~::.:: t::0 r~.:~.~::t-:.~~Y .. ~~:::_~:-,t~~.~~~: f()~- (:J~-:,:;l('::>:·.,,::~ .. t.:'- (!~:-::i;",~-:~ :.n (L:-.l 
iL.0.t .• 1.) t.~._ 11.:.: .......... 1 .. 1.4..#1.._.11 \vc ... r .J ... , _ ...... ~l .. , ..... : :.1:( ................ (J th.:-- } .. _.1 ... 1.1 .... _ ...... \,_ ......... I'.':-:1:·,(,3:!1 \':-':" .... :t.!~~··_~.~t,:-~:f, ~.~:.:! 
(:i..i.) :'-: tK.O.);:c!.Jn.::_~ ·.,·~t.h t.~:'._~ )C'J\ll~~l.o:·.r'\·l!:l~:;: Cr;~t-_ 1<.ct·(,u:\!.:.~;!·;; ::';'_<'l;'/l:Jnl~; !J'_"'~:'J (., C:'f: J:·,:' .. ·~C(~·i) I ltv i ... ' l:'~~ 
yet r·":"····j ... \~tl L.() C'v· ..... ·:i ... u. !l:=--r)O"l'}'(" S"''{'I('it':1 li\ "('0 orrc.,·c t - furth·"l.r .. ,:,> .. ·t·iFi(·..:" .I.:·T~- if X1 "I':.~ •. , .. : .·,·)·· .. \1··ir.-;- ;~"'!1 

.. (1 .. ·~~ .... ' .. '·:: L .~~'".:~~ ...... -.· ... :: .. , .. -J·~·,·,.,' .. :-.··J,·~i:·\.~.: ~~~.~.' ...... t.rv~.\~-'-·..-.. ';-~·: .. ~l· •• ·-~ •• d.'.'. ,.: .~,:,~~ ....... ,~ .• : ..... : .. ,:.\.-~.:\o .... ~ .. 
UnJ p.o,0s,t1 hdS n" .. 1",,(.;) r.",,'_ bi .. l,dl .' .. ,. L.c. ell,l, r, ...•••. ,.1.11 t 1.." ... 1' .... , b:-, \'111. ~ ... ,;.,lJ .. I .. <.li ;, ........ ,\ 
l-cviSt-'.:l c':'rti fi'::t:tc t.o tj-~l.· cenl!:\1:;L~t1':j (!::'i~>:'l', L, i!1C' (C~::: [;~:\."'('1~5(:'\.1 \I:-:.~t:~- (I} olxr.·e {I:'" (}V; 1>:!..:I\', ~~:j 
~l~:)~·.::·~:!:iZ\ll:, to \'Cr1 :'-'.1 hi~.; ~;~l~:., .... i.!,~.i;.)n (I[ it ax~plc·t~y.i Dis(::l("s'~r(~ ~a·:!t·l'lt,.::nt:. 



C~:''''t:··::: \;r:'('JC':'~l ::':~:." :.~:~. <. .. !. j. t.r if: c":·:':·;.·i" .. it;:·:\ i[ tj;:-!~/ ~~.: .... .-:.:.:.:--:.:Jj' rC'i\j!."(·r~ tc cL~c!cs:: L0:.':~,~;L· t~,t.'.y c':::c'(:(!(xl 
r.c~ .. ;~.r)' t!".l:-:··:,l::,;~ :!~ r,:;!r.!:'i·) : ;!;: ...... 'L. ·..:.·\·.7.~:.i r:·.i~\:- to ;~i!:::".: ..... ;:.:...:: ~Sl~'~; .. r:..:rL\....0:~, ::(. ex·.::,,:!c:: c:'::oljr:!: (\;.~/ :n 
0.:.;:::..:.:..::':':;:1 ~:it~: !j::·~:u: . .ll;j 51.:' .·i~~· ..... :..t 1:.:.:i:)1· ~~) !'~'.1.~·:;·l 31 :;[ . Y.... i!'.r.(:di~t.:·~y [ol.i(J ... :iJl~ t:~,:.! rL·~·'::::tl.!. rlscc.\l YC~lr 
in · ... \..;;.ch U;0 171.":;:C:~~~"":-y ~:'.:.::::-~:':i.:i!""1 "'::.5 t.;:·~c.::-.::clr'{!.. . . 

Date of Di~c10sure 
S~~:;:ent(s) 

ll.=:::-i;{S.l t?rfl 1~:ir0$s(cs) cf CO;r;"".iz:.t.."':t 
Cc-:-.~:.::.ct:nc; 9[~ic,~r.(s) whc::e filed 

T'n~ off..:-,o!" ft!!·t.'J2r CGl'tifics tli:lt ';)..:"a.:::>-...iccs t:3c~ in C5ti.-o~:.~ 'c:)sts {n pri"ing this prc?=,sal arc co:15ist(>;~t 
'lith tj)·:! oo~t f;.X0~:'-:t.i~-:.; pra.~~i(;c.; (:is::l-:;3.:d in'" ti:0 Di~c:~:';-~':;: S:.atc.0..~J.:. {s) ..... 

(b) . 'fh3 o:fe-::or he;:",,':>y ce.rtifies th.'!t CL'1 2',:arc t;r.~~r: thi.z£c=-:'ci ':at.b:1 /7 ·";O'.lld, t51! ',:ocic rot, in 
~~'\.~::-jJ..""~:I'~. \·:i t.h pa!:"Z~g!."i.i?:t (~) (3) ~!: t..~0 CCs ~ l·.c'Xo·..:;~=-:.r.;r ~ :::.=-::.=::':, cla';sE- rf{';l.1irc a ChCJ~;2 L'1 nis establis~r-'(l 
co:;+: El~:;::ti !!.~ p;'""?·~.2.C~5 a:£.:~..:!.:i:-:? c.:xi 5 !:i:.g ('C:l :'=i!.::~ £ .... ~."- 5-':"':'('"":'::;;: :::1Ct:S,. 

l~~ If ~~e (jffe~= has c~e-c;:ed I'\,,-c;·..!!.d lf C::X.ve , c..:-d. is C: .. :2_~::::.2'"1 :.:-:e c::lZ1tf-.s?1~':£<1 cc~t"'2.~:"'t he ;·;ill also l:e 
regui~~ to ca:pJ.y r.·it..~ ~l:~ cla~c c.nt:itled l.eri.nis:=:-i!tic:-. :;:. Cc:;:' J\coo',.!..~:':'r.g St.c.:....~4.-:arC3. 

't.:-.t..: :-.. !--:",r1.SiC:1S of 
~ c~ ... ;·{ 331.3-: (::: ~:;) :;~~3 (:C!.~t..:'::ic:; t.~.:'.t ~:~ :·~U~ :::c·::-.i ?'-' (;~ 2.~1 ii:0::-3 l)'!: ",:>.::.:< 
or~ (i.) :::.. ... / pr:i:-,'C o::~t!."','"!ct O~ ..st..::;CC:i~-c.::~: i:. (JX:;~::_-; ~.,:' SS· : ,~.~: .... :-. .:..c.:;: C'Ct!)'':2.ir..:; t::.e Cost j.,.:--:-.')' .. !.:"1ti.ng S~~-:d.:u:::-'c; 
C).t.:l:::,:!, (~~:: (i.~: f;!".,1 !·.::-i-:t.:· ('c..'r:':.:.:~:·:t. :)"': ~'~ .... :-~:.:--_~!4:':.::~ ~y-:- $;. ...... ~- - .... 'ct"",-:-' :--•. ~·~~~~·rJl l"":~'''''''''' 1.:1=.-. ..... "\--.. 11 1(175 \-.';1ic·~1 

,~., -,: ••• -•.•••• Yc'.-.· ',- •• -._. ~:. ~. __ ~Y' -c:·~ ~~\.i·~_~·_; .. ; .. ·.:.~ .. -'.-.. "~' J.;~1· ,~. =--.~-.': '-.~:!~ -c.-' r: .-:: .. J.'y-.;....~ ~; r-,,' . ().)r.!::z~""W tl1:.! Co':;: i\"::.' .. '0~ ..... Lin·~ S~:..-;::':~~d cl~I.:£·8. !O~ - -' ~::.-~ .... -'" -" ,.~ - _ - ~:::..~...'.. --.: ~........ -.I 

the Co;;tractii~g or; f.5..c·~!:' in v:::-it':r,=j L"1 e:-::! r: .... (";j.'.: ~ •. ::~ ::.£; L.'.·::....:..:.-:.:: . ::,,:-,~' o:..:~.~r C0:--.~.::(:t 0;:' SU:.'-(""C!1trCl.::t cont:linir".:g 
th-2: Ccst: t';.;~.\,,:,~·.ti;\~ S:,:.!·.02.!.~ds cl2.·~~::';": S.1':~3 .. y.:,.!S'~': t:0 !.::-:~ t·o:· -..... - t~":!'3 c~!.r-tificj~0 !:.e:: pri::;~ t.o t~l.? c:ate 'of 
~ny L!(,-..·.:~rd IC3U..! :.:.ir~'J irc:-1 this p:.·c[..osal. 

16. C~~::·'I:.:\':'lO~~ ce )":-:::.~!":::::';'~':1 P?..!:::S ~:'-::--~~:::"-:':-::"'::'::-.:: 

~/\."')?li c.:::;} .~- en]:.' to CC.!~"':l·c\(:ts !'),:2~: $J.0 I~;):}. j 
(.r:) :~:! !'~:i~-j~!";icn of ~:..iJjs or!-r--r. th':~ (/::':'~:::'" :":::':: l~ t:;~, 

C:.:. ~1":~:·:; ... :.~) ·~.I ::':~', =:".,,~ c.:,~:·.,,:,·;,.:-_·.:.:: .. ::, t:~ .:.~; '.:': ' .. :. ' .. :':z. ;-l:·u.--:,·~~·':."";'6:::·,~: 

~', ~ I;::.:. :,.:';.". ":~ i.:-~ 
:;?:, ... ~.: ... ~.!.~~ .. ;\"·r ~:,;! 

:"":' .. -' ~~._~ '~:.~.~1.:·t \'::':.!'.'.~"';~': (,"':·:':::'Jlt~:~..:'~, cc~::-.:~:1iC'u~i':):i, 0:--

J:':"~"~,, :'~. :lJI} :.-... :~·:~c~~:..~ :-L'!A&:j.i:.q to .::::.:~i) p.:"i(:(~s \.:ith itny 

;:.~. ~}.~l:.:: .. (:~':'-:.:~' .. ~.;_-:.'~ r'>·I~,:·i :'~: .. ~ c·:..: j.::',:, t!-:~:. c..:j.r."'.'~ ' ... >:'''~: ::":.:. :: .. ..:::.:J \: ... !,. .... ~:1,.~=1 :l.~ .... ~:.:.!l cd::-·=!~· h'~'JJ~ )~O~: ti"~6:1 

1j:;;:~~~.~:J~L;; ;~.r~:;~·:\:;;~· ::;:~;';i:'~; ;;:'~·~~~,.~~;i\'~::~; -;:~" ~/;.~ . ::. ~ ~ / .~ ~I(: ;.;';.~) :,~_~.-; ~;; ,\r ~:~';;f::~~/~~~~\~~~;X~;;~d:::J 
.!~.,!,.:.-t~y P:- :.:):.I.:.·:-(;t·i~1 b.:~ ~t:~.: Ct:';·,.~l 0r:~·.:!:{·:: ()~. ~:~ ,','.:' :·.:··.·:-::~!.O1.4; .. ,,;:,,: 
' .. :-::: I~'.·~":;': t·: •. " ~-."\". :':":': ~';: '.:~l·. j .. -: r.~:~' .... ,.t .• _ .•..•.. :- '_I.' .i..~:.:':l.::t.. :\;:/ ol}~(:-!" r.l.':--':;'::;~ or [1::-: tJ S\~:.::'.it 

................. :: ~i .'".: ..... ,\ ('" ~\·.I f(::' ':: .... ~ l.::.:..:!.o):.~ .. !.'::; .. :~~ .• ~.'.:' _.' ... · .. :.~ti·:\1. 

" 



(b) r:iOch r'::1"500 sig,l'ln9 this offc( (;.~rtifi .. ~s U:i"lt: 
(1) I!l! j.s th0 l,,'.'x:;o;1 in t.r.c oUcw:::'s o::-g-:o.:1i::ut.ion l'Co::0~:sililc \:llLin U',::It ors.mi::atiQ!1 for the 

. (leci~;ion ,'.'3 to I.h.:! pric.::s l>~inJ o:Ccrrxl b:::-:"in an:1 ,::-:,,-'~ ~,C! t:·,:; r:::>: p:!li.ici:);tU:xJ, illd \;i11 r.:.t 
p:u-tic:ipZlle, in <my «ctiorJ co:111:~!::y to 1-1) (1) l.h!'C~:::;:1 {,d (3) <L%'/c; or 
(7.) (il lie is not the [.':-rso:1 in the offerer' s org.i:~i z,'.':j,0:1 rcsr~>;;siblc \·;ithin that org<':tiZZltion , 

[<.>1' the cb.:::isicn c:s to tl:c prices l:~bJ ot·f.crc.:l hs,t'cL'1 L:.:',: t:!~t iK: has b~'C:1 atlt1:oriz~d in hxiti_",;/ to 
v(:[: as nS~\j1t for. th·~ p~rso:\s rc:;::v::.si.!.llc fo:::.- 5l!c:.~ c·::.:::i~;i8~ in (:·~ ... :-tifyir:9 th2.~ SL::;h p:·rso:ls h~vc not: 
p.1rt.idp)ted, 2..'1d \d,ll 1:01: ,p<u:ticip.::!te; in (>.:1Y ,-:cdo:1 (;·z.':.r<Ll' to (,I) (ll th;:-cu,::il (a) (3) ,:::-;rYIC, <1:1(1 
,IS Uldr UC;.:'nt (~0'':!5 bereby SO c~rt.i[y; <'nd (ii.) he h'ls not p:u:tiC'ip.:lt!':d, end \,'ill'Dot p3.~ciF:lte, 
in itny action C0:1trary to (a) (1) thr-:ll.:gh (a) (3) Ctbove. . 

17. SU2-C0:iTR>ICI,()~ I0'R2SE.'Nl'ATIO)IS 1~,1) CER?IFIc,;TIO:;S 
I.l.:LE.u::;.":"ission of this offer, the o£fero:-: cer"ciiics tr-.at r.e 17 has o~:.aimc1 ar.a inclu::'!~ \,'ith this off"", 
/ -7 \-:ill o!)ta.in and pro\tiG~ to t!~0 CGnt.ra~tin:i Cr!:icer rric.':'" tD a~\·a:.-d o~ t..':e i:~?lic:,-,ble !:ltXGntrilcts, the
folle"fing n·~:'.Ct::-t.:J rc?:-cs~I!:c:.tio;-s 2r..:1 ce:cti.[ic2t.:Cj~ £rC!~ (111 ::qn-2>:e?t Stt::;co:1!.:rCt(;tors at: (!r1:l level 
(mxr~1:Bd in accordance Hith the foregobg): 9,10,11,12,13,1':. 

lB. SIG:;"'Iu~ 
ItJ si<;JI' .. atU!:e hereto, or to it.. offer incorporating these re?rc!>e!l2tio:;s and cc::-tificatio:13, tllZ offeror 
cl.:!rtifies tJ-:at they are GCC'I .. trCl:'e, cU!:xe.."'!t, 2.;-.::t ca:-pl'.:!te ?:~::l t:~a"C. he is 2'~:are c·:: ti:e. p2;-;..llty pre3cr.ih:.-.ci 
).;1 13 U.S.C. 1001 for Il'.a.'dng fals~ stat:G~ents in offers. 

. .. :" . 
RFP l'O. Si9,Dature ~ ____ --. ______ ~ _____________ ~~~ ___ . 

Dz\te of Offer ---------------------------
. 'Nwe of Qffemr ______________ ~_ TXt1~· ______ -------------____ ~--~--------

D~te Signed· __________________________________ ___ 

: ... :. 
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inclusions and cognate olivine from an alkali-olivine basalt, 
Ameri can t1i nera 1 09i st, ~, 130-140, 1966. 

Foster, H. L. R. B. Forbes and D. M. Ragan, Granulite and perido
tite inclusions from Prindle Volcano, Yukon-Tanana Upland, 
Alaska, U.S. Geological Survey Prof. Paper 550-B, Bl15-119, 
1966. 

Wi 1 son, C. R. $ S. Ni chparenko and R. B. Forbes, EV'j dence of two 
sound channels in the pola.r atmosphere from infrasonic ob~ 
servations of the eruption of a.n Alo,skan volcano, ~~re~ ~ll, 
163~ 165 ~ 1966. 

Forbes, R. B. and H. Kuno, Peridotite inclusions and basaltic host 
rocks, Ultramafic and Related Rocks, 238-337, Ed., P. J. Wyllie, 
John Wiley and Sons, 1967. 

Forbes, R. B., D. K. Ray, T. Katsura, H. Matsumoto, H. Haramura, 
and M. J. Furst, The comparative composition of continental 
versus island arc andesites in Alaska, International Upper 
Mantle Project Scientific Report #16~ State.2t.OregQ!LQ.eQt~ 
of GeQlogy and,Min. Indus. Bull._, 65, 111-120,1969. 

Forbes, R. B. and R. J. Barsdate, Trace metal zonation in a native 
copper nugget from the McCarthy district, Alaska, Econ. Geol. 
64, 445-458, 1969. 

Forbes, R. B., R. C. Dugdale, T. Katsure, H. Matsumoto and H. 
Haramure, Dredged basalt from G'jacomin'j Seamount, Nature, 221 ~ 
849-850, 1969. 

Wilson, C. R. and R. B. Forbes, Infrasonic waves from Alaskan volcanic 
erupti ons ~ J. Geok!.tJ~s. Res., 74, 4511-4522, "1969. 

Forbes, R. B. and C. M. Hoskin$ Dredged trachyte and basalt from 
Kodiak Seamount and the adjacent Aleutian Trench, Alaska, 
Sci~ce, 116, 502-504, 1969. 

Forbes, R. B. and J. C. Engels, K40/AR40 age relations of the Coast 
Range Batholith and related rocks of the Juneau Icefield area, 
Bull. Geol. Soc. Amer., ~~ 579-584, 1970. 

Forbes, R. B. and H. L. Foster, Hisashi Kuno (MemoY"iam), EOS, ~, 
246-247,1970. 
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Gedney, L. ~ C. Matteson and R. B. Forbes, Seismic refraction 
profiles of the ash flm'l in the Valley of 10,000 Smokes, 
Katmai National Monument, Alaska, J. Geophys. Res., 75, 
2619-2624, 1970. 

Forbes, R. B. and J. Kienle, Mount Saint Augustine~-rest1ess 
volcano, Pacific Search, ~, 3-4, 1971. 

Forbes, R. B., T. Hamilton, I. L. Tailleur, T. P. Miller and W. 
W. Patton, Tectonic implications of blueschist facies meta
morphic terranes in A1aska~ Nature (Physical Science), 234~ 
"106-108, 1971. . _.-

Forbes, R. B., D. L. Turner, J. Stout and T. E. Smith, The 
Denali Fault offset problem, U.S. Geol. Sur. Circular 683, 
46, 1973. 

Forbes, R. B. and M. J. Lanphere, Tectonic significance of 
mineral ages of blueschists near Seldovia, Alaska, J. 
Geophys. Res., 75) 1383-1386, 1973. 

Forbes, R. B. and N. Biggar, Alaska's geothermal resource poten
tial, The Not~thern Engineer, Vol. 5, No.1, p. 6···10) Geophysical 
Institute, University of Alaska, Spring 1973. 

Turner, D. L., R. B. Forbes and C. W. Naeser, Radiometric ages· 
of Kodiak Seamount and Giacomini Guyot in the Gulf of Alaska; 
Implications for circumpacific tectonics, Science, 182, 579-
581, 1973. ~- --

Foster, H. L., F. R. Weber, R. B. Forbes and E. E. Brabb, Regional 
geology of the Yukon-Tanana upland, Alaska, IIArct'ic Geology", 
AAPG Memoir 19, 388-395, 1973. 

Bunder~ C. M., C. A. Bush and R. B. Forbes, Radioelement distri
bution in the Birch Creek basement complex, Eielson Deep 
Test Hole, Alaska, J. Res. U. S. Geol. Survey, 1, No.6, 
659-663, 1973. 

Subbarao, K. V., G. S. Clark and R. B. Forbes, Strontium isotopes 
in some seamount basalts from the northeastern Pacific 
Ocean, Canadian J. Earth Sciences, 12., No. 10, 1479-1484, 
1973. 

Forbes) R. B. and R. Swainbank, Garnet clinopyroxen'ites from Red 
Mountain Pluton {\laska, .IL~h_§~o!_:-~oc:~Am., 1359 285-
292; 1974. 

Forbes, R. B., D. L. Turner and J. R. Carden, Age of trachyte 
from Ross Island, Anlar'Ctica ('~~oJQ.9.Y> pp 297-298, dune 1974. 
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Forbes, R. B. and F. R. Weber, Progressive Metamorphism of Schists Recovered 
from a Deep Drill Hole Near Fairbanks, Alaska, J. Res. U. S. Geo1. Survey, 
Nov.-Dec. 1975. 

Swainbank, R. and R. B. Forbes) Petrology of eclogitic rocks from the 
Fairbanks district, Alaska, Geol. Soc. Am. Special paper 151, p. 77, 1975. 

Forbes~ R. B. (contributing author and editor), Exploring Katmai 
National Monument, Chapter 3 (History) and Chapter 4 (Geology), Alaska 
Travel Publications, Inc., Anchorage, Alaska, 276 pp. 1975. 

Forbes, R. B., L. Leonard and D. H. Dinkel, Total energy utilization 
potential of Alaskan thermal springs, Selected papers from the Proc. 
of the United Nations Geothermal Symposium, San Francisco, California, 
May 1975, pp. 2209-2215, 1975. 

Forbes, R. B., "The Energy Crunch ... Alaska Style il
, Proceedings of the 

Publ ic Meeting on a Nat"ional Plan for Energy Research, Development and 
Demonstration; Transcript of the Proceedings, U.S. Energy Research and 
Development Administration, Washington, D. C., December 1975. 

Forbes, R. B. Investigation of Alaska's Uranium Potential: Part 2, Map of 
the granitic rocks of Alaska; and Regional Distribution and tectonic 
setting of Alaskan alkaline intrusive igneous rocks. GJO-1627, State 
of Alaska Division of Geological and Geophysical Survey, June 1975. 

Forbes, R. B. and J. Kienle, Augustine Eruption Damages University 
ResearchFaci1ities~ NoVi "in" the Nor"th, !H2L 6-7~ April, 1976. 

Pewe, Troy L., John W. Bell, Robert B. Forbes and Florence R. Weber, 
Geological ~ap of the Fairbanks 0-2 SW quadrangle Alaska, U.S. Geol. Surv. 
r~iscellaneous Investi9..~!ions Serie5~_fv@JLJ-829-A, 1976. 

Carden, \J. R. and R. B. Forbes, Discovery of b'luesch"ists on Kodiak Island, 
Short Notes on A·lask~ll. Geology, Alaska State Div. of Geol. and 
Geophys. Surveys Geological Report 51~ pp. 19-22, 1976. 

Pewe, Troy L., John vI. Ben, Robert B. Forbes, and Florence R. Weber, 
Geological map of the Fairbanks 0-2 SE quadrangle, Alaska, U. S. 
Geological Survey~ Miscellaneous Inve~.!igattonsSeries Ma~1::242, 
1976. 

Jones, B. K. and R. B. Forbes, Investigation of Alaska's Uranium 
Potential: Part 2, Uranium and thorium in granitic and alkaline rocks 
in western Alaska. GL10-1639, State of Alaska Div. of Geol. and Geophys. 
SU1"Veys , February, 1977. 

Pewe, Troy L., John W. Bell, Robert B. Forbes. and Florence R. Weber, 
Geological map of the Fairbanks D-2 NW quadrangle, Alaska, U.S. 
Geo"'. Surv. Mi sce·l"l9I!eo_~~~_lnve~.:tL~~!j!2.r~~_~er) es_" Map I -829-~. 1977. 
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Carden J. R., Wm. Connelly, R. B. Forbes, and D. L. Turner, Blueschists of 
the Kodial Islands, Alaska: and extension of the Seldovia schist terrane 
(submitted to Geology). 

Reports 

Forbes, R. B., A preliminary report on the bedrock geology of 
the Juneau Ice Field~ Scientific observations of the Juneau 
Ice Field research project, 1949 field season, JIRP Rept. 
#6~ American Geophysical Society, 1952. 

Forbes, R. B., The effect of Antarctic environment on operations 
in the Ross Sea Region, Spec. Rept. OQMG Research and Develop
ment, July, 1955. 

Forbes, R. B., The effect of Antarctic environment on operntions 
in the Ross Sea Region, Spec. Rept. OQMG Research and Develop
ment, July. 1955. 

Forbes, R. 8., The bedrock geology and petrology of the Juneau ice Field 
area, Southeast Alaska, Final contract report, Research and Development. 
Department of the Army, Hashington, D. C., 1959. 

Forbes, R. B. and J. M. Brown, Preliminary geologic map of the Fairbanks 
Mining District, Alaska, State of Alaska Div. of Mines and Minerals, 
Rept. 194-1, 1961. 

Forbes, R. B. and L. Hanson, Preliminat'y geologic map of the 
Rainbow Mountain area, Alaska, State of Alaska Div. of Mines 
and Minerals, Spec. Rept., 1964. 

Forbes, R. S., H. D. Pilkington and D. B. Hawkins, Gold gradients 
and anomalies in the Ped~~o Dome-Cleary Summit area, Fairbanks 
District, Alaska, U.S. Geol. Surv., Open File Rept. #324,1968. 

Stevens, D. L., R. B. Forbes and D. B. Hawkins, Gold anomalies 
and magnetometer profile data Ester Dome area, Fairbanks, 
Alaska s U.S. Geol. Surv., Open File Rept. #384, 1969. 

Pilkington, H. D., R. B. Forbes, D. B. Hawkins, R. M. Chapman 
and R. C. Swainbank, Preliminary investigation of gold 
mineralization in the Pedro Dome-Cleary Summit AY'ea, Fa'jrbanks 
District, Alaska, U.S. Geol. Surv., Open File Rept. #383, 1969. 

Hawkins, D. B. and R. B. Forbes. Investigation of gold minerali
zation along a part of the Elliott Highway. Fairbanks District, 
Alaska, U. S. Geol. Surv .• Open File Rept. 485, 1971, 
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Forbes, R. B., L. Gedney, D. VanHormer and J. Hook, A Geophysical 
reconnaissance of Pilgrim Springs, Alaska, Geophysical 
Institute Report, Un-iversity of Alaska, UAG R23l, pp. 26, 1975. 

Forbes, R. B., L. Leonard and D. H. Dinkel, Utilization of Geothermal 
Energy Resources in Rural Alaskan Communities, Geophysical Institute 
Report, University of Alaska, UAG R-232, pp. 83, 1975. 

Jones, B. K. and R. B. Forbes, Geology and minera-' resources of the 
St. Lawrence Island Reserve, Alaska, Final report to the U.S. 
Dept. of the Interior~ Bureau of Indian Affairs, Contract No. 
EOOC14201203, Feby'uary 1976. 

Forbes, R. B. (Editor), Geothermal Energy and Wind Power ... Alternate Energy 
Sources for Alaska, Final Report to the National Science Foundation, 
Geophysical Institute, University of Alaska, Apr-i1 1976. 

Forbes, R. B. and B. K. Jones, A preliminary assessment of the mineral 
resources of the Norton Bay Native Reserve, Alaska, Final Report to 
the U. S. Dept. of the Interior~ Bureau of Indian Affairs, Contract 
No. EOOC1420l203, June 1976. 

Forbes, R. B. and C. L. Carvet~, A prel irninary assessement of the 
mineral resources of the Venetie Reserve. Alaska, Final 
Report to the U.S. Dept. of Interior, Bureau of Indian 
Affairs, Contract No. EOOC14201203, July 1976. 

Forbes, R. B., H. Pulpan and L. Gedney, Se-ismic risk and the Denali fault; 
Part 1. Tectonic history, seismicity and the development of design 
earthquakes and computer models: Prepared for Gulf Interstate 
Engineering Company. October 1976. 

Forbes, R. B. and C. L. Carver? A pr'e1 iminary assessment of the 
mineral resource potential of the Tetlin Reserve, Alaska, 
Final Report to the U.S. Dept. of Interior, Bureau of Indian 
Affairs. Contract No. NOOC14201203, November -1976. 

Pulpan, H., and R. B. Forbes, Seismic risk and the Denali Fault; 
Part II. Seismic response analyses and simulated earthquake motion: 
Prepared for Gulf Interstate Engineering Company, April. 1977. 

Forbes, Robert B., John R. Carden, and J. Mark Zedpski, The origin 
of low-level airborne radiometric anomalies in the Copper River 
Basin region, Alaska: Prepared for the Bendix Field Engineering 
Corporation, May, 1977. 

Brookins, D. G .• R. B. Forges, D. L. Turner, A. W. Laughlin, 
and C. H. Nacser, Rb-Sr. K-Ar, and Fission-Track 
Geochronological Studies of Samples from LAS!. Dd'll 
Holes GT-l, GT--2, and EE-l, Los Alamos ScientH:ic 
Laboratory Informal Report No. LA-·6829-MS) June 1977. 
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Published Books 

Forbes, R. B. (Editor), Contributions to the Geology of the Bering Sea 
basin and adjacent regions, Geol. Soc. Am. Spec. Paper 151,1975. 

Papers Read at Professional Meetings 

Forbes, R. B., The bedrock geology and petrology of the Juneau 
Ice Field area. Southeastern Alaska~ Geol. Soc. Amer. Bullv, 
70, 1959 (Abstract). 

Forbes, R. B.) Progressive regional metamorphism and migmatization 
of the Cairn Ridge Crystalline schists near' Juneau, Alaska~ 
Geol. Soc. Amer. Bull., 70, 1959 (Abstract). 

Forbes, R. B., The petrology and structure of the Coast Range 
Batholith near Juneau, Southeastern Alaska, Proceedings on 
Fifth Annual Mining, Minerals and Petroleum Conference, AIME, 
April, 1960. . 

Forbes, R. B., Pre"liminary repor·t on the structure and petrology 
of the Birch Creek schist in the Circle and Fairbanks distr'icts, 
Alaska, Geol. Soc. Amer. Bull., 11,1960 (Abstract). 

Forbes, R. B., A microphotometric method for the determination of 
absorption in pleochroic minerals, Geol. Soc. Amer. Bull.~ 72, 
1961 (Abstract). 

Forbes, R. B., Ultrabasic inclusions from the basalts of the Hut 
Point Area, Ross Island Antarctica, Proceed'ings of the IAV 
Symposium. Tokyos Japan, 1962. 

Forbes, R. B., Ultramafic inclusions in basaltic rocks, Hut 
Point Peninsula, Ross Island, Antarctica, Geol. Soc. Amer' 5 

Cordilleran Section, Los Angeles, Calif.~ 1962, 

Forbes, R. B., Worldwide occurrence of olivine nodules in alkali 
basalts, their origin and petrogenetic significance, Invited 
paper, Symposium on the Origin of Basaltic Rocks, University 
of California, San Diego, October 1964. 

Forbes, R. B., H. Matsumoto and H. Harmura, Eclogitic rocks in the 
Fairbanks District, Alaska, Geol. Soc. Amer., National ~1eeting, 
San Francisco, California, November, 1966. 

Foster, H. L., R. B. Forbes and D. M. Ragan, Granulite and peridotite 
inclusions from Prindle Volcano, Yukon-Tanana Upland, Alaska, 
Geol. Soc. Amer .• Cordil1ian Section, Reno, Nevada, April, 1966. 
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Ray, D. K., R. B. Forbes, H. Matsumoto and H. Haramura, The geo
chemistry and petrology of Trident Volcano, Alaska, Pacific 
Science Congress, Tokyo, Japan. August, 1966. 

Forbes, R. B. and D. M. Ragan, Mafic and ultramafic inclusions from 
the basa1ts of the Hut Point area, Ross Island, Antarctica, 
Symposium on the ~lantle as a Source of Magma, AGU Annual 
Meeting, Washington, D.C., 1967 (Abstract). 

Forbes, R. B., Genesis of continental versus island arc andesites in 
Alaska, Symposium on the Origin of Andesites, Eugene, Oregon, 
July, 1968. 

Forbes. R. B., and R. C. Swainbank? Geochemistry and petrology of 
ecologitic rocks near Fairbanks, Alaska VIII Conference on 
Experimental and Technical Mineralogy and Petrography, 
Academogorodok, Novosibirsk, U.S.S.R., June, 1968. 

Forbes, R. B., R. C. Swainbank and D. C. Burrell, Structural setting 
and petrology of eclogite bearing terrance near Fairbanks, 
Alaska, AGU Annual Meeting, Washington, D. C., 1968 (Abstract). 

Forbes, R. B. and R. C. Swainbank~ The petrology of eclogitic rocks 
near Fairbanks, Alaska, Bering Sea Symposium, University of Alaska, 
June, 1970. 

Forbes, R. B. and D. M. Ragan, Mafic granulite inclusions as possible 
samples of the lower crust, AGU Annual Meeting, Washington, D.C., 
1971 (Abstract). 

Forbes, R. B. and J. Kienle, Petrology of pre~1912 pyroclastic deposits 
in the Valley of 10,000 Smokes, Alaska, IUGG .. IAVCEI Symposium on 
Acid Volcanism, Moscow, USSR, August~ 1971 (Abstract). 

Forbes, R. B., J. Kienle and D. Hat~low~ Microseismicity of Augustine 
volcano, Alaska, IUGG - IAVCEL Symposium on Acid Volcanism~ Moscow, 
USSR, August 1971, (Abstract). 

Kienle, J., R. B. Forbes and D~ H. Harlow, Recent microearthquake 
swarm activity at Augustine Volcano) Alaska, Trans. Am. Geop~ 
Unioll_, g(ll), p. 925,197"1 (abstract). 

Forbes, R. B. and R. C. Swainbank, Garnet clinopyroxenite from Red 
Mountain, Pluton, Alaska, AGU Annual Meeting, Washington, D.C., 
1972 (Abstract). 

Forbes, R. B., D. L. Turner, J. Stout and T. E. Smith. Cenozoic offset 
along the Denali Fault, AGU Annual Meeting, Washington, D.C., 
1973 (Abstract). 
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Turner, D. C. and R. B. Forbes, Radiometric ages of Kodiak Seamount 
and Giacomini Guyot in the Gulf of Alaska: Implications for 
circumpacific tectonics, AGU Annual Meeting, Washington. D.C. 
1973 (Abstract). 

Turner, D. L., T. E. Smith and R. B. Forbes, Geochronology of offset 
along the Denali fault system in Alaska (abs.), Geol. Soc. Amer. 
70th Annual Cordilleran Section Meeting Program, Las Vegas. Nev., 
1974. 

Forbes~ R. S., T. E. Smith and D. L. Turner, Comparative petrology 
and structure of the Maclm~en, Ruby Range and Coast Range belts: 
implications for offset along the Denali fault system (abs.) 
Geol. Soc. Amer. 70th Annual Cordilleran Sect"ion Meeting Program. 
Las Vegas~ Nev., 1974. 

Turner, D. L., R. B. Forbes and C. W. Naeser, Geochronology and genesis 
of the Kodiak-Bowie seamount chain in the Gulf of Alaska (abs.) EOS, 
V. 56, No. 12, p. 1186, 1974. -

Forbes, R. S.? L. E. Leonard and D. H. Dinkel, Total Energy Utilization 
Potential of Alaskan Thermal Springs, United Nations Geothermal 
Symposium, San Francisco, Calif., May 1975. 

Forbe~o R4 B., D. L. Turner and C. W~ Naeser, Downhole fission track
K/ OAr age determinations and the measurement of perturbations 

in the geothermal gradient (abs.), Int. Conf. on Geothermometry and 
Geobarometry, Penn. State Univ., Extended Abstracts Volume, 1975. 

Forbes, R. B., J. R. Carden and W. Connelly, The Kod"iak-Chugach
Chichagof Terranes --·A newly defined Alaskan blueschist belt 
(abs. V95), EOS Transactions, AGU~ "57(4), 3fil, April 1976. 

Turner, D. L. and R. B. Forbes~ K-Ar studies in two deep basement 
drill holes: A new geologic estimate of argon blocking tempera
ture for biotite (abs. V"IOS), EOS Transactions, AGU, 57(4), 353, 
April 1976. --

Naeser, C. W. and R. B. Forbess Variation of fission track ages with 
depth in two deep drill holes. (abs. V109), EOS Transactions, AGU, 
~(4), 353, Apr-il 1976. 
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Hall, C. A., D. L. Turner, R. C. Surdham, Potassium-argon age of the 
Obispo Formation with Pecten lompocensis Arnold, southern Coast 
Ranges, Califo}1nia, Geol. Soc. Amer. Bull., V. 77,443-446,1966. 

Turner, D. L., Potassium argon dating of Pacific Coast Miocene 
foraminiferal stages, ~ Geol. Soc. Amer. Spec. Paper 124, 
Paleontologic Zonation and Radiometric Dating, 91-129, 1970. 

Turner, D. L., R. B. Forbes and C. W. Naeser, Radiometric ages of 
Kodiak Seamount and Giacomini Guyot in the Gulf of Alaska: 
implications for circumpacific tectonics, Science, V. 182, 
No. 4112,579-581, 1973. 

Smith, T. E. and D. L. Turner, Geochronology of the Maclaren metamorphic 
belt, south-central Alaska: a progress report, Isochron West, 
No.7, 21-25, 1973. 

Huffman, O. F., D. L. Turner and R. N. Jack, Offset of late Oligocene
early Miocene volcanic rocks along the San Andreas fault in central 
California, Proc. Conf. on Tectonic Problems of the San Andreas 
Fault System, Stanford Univ. Publication in Geol. Sci., 13, 
368-373, 1973. -

Forbes, R. B., D. L. Turner, J. Stout, T. E. Smith and F. Weber, The 
Denali Fault Offset problem, in, United States Geological Survey 
Alaska Program, 1973: U. S. Geol. Survey Circular 683, p. 46, 1973. 

Forbes, R. B., D. L. Turner and J. R. Carden, 40K/40Ar age of trachyte 
from Observation Hill, Hut Point Peninsula, Ross Island, Antarctica, 
Geology, V. 2, No.6, 297-298, 1974. 

Hoare, J. M., R. B. Forbes and D. L. Turner, Precambrian rocks in 
Southwest Alaska, in, U. S. Geological Survey Alaska Program, 1974: 
U. S. Geol. SurveylCircular 700, p. 46, 1974. 

Wahrhaftig, C., D. L. Turner, F. R. Weber and T. E. Smith, Nature 
and timing of movement on the Hines Creek strand of the Denali 
fault system, Alaska, §eolg_9X, _~, No.8, 463-466, 1975. 

Turner, D. L., D. Grybeck and F. H. Hilson, Radiometric dates from 
Alaska: a 1975 Compilation, State of Alaska Department of Natural 
Resources, Div. of Geol. and Geophys. Surveys, Special Report la, 
64 p., 1975. 

Kienle, J. and D. L. Turner, The Shumagin-Kodiak Batholith-a paleocene 
magmatic arc? ~ Sh0l1t Notes on Alaska Geology, Alaska Div. Geol. 
and Geophys. Surveys, Geologic Report 51, 9-11, 1976. 
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Carden, J. R.) W. Connelly, R. B. Forbes and D. L. Turner, Blueschists 
of the Kodiak Islands, Alaska: an extension of the Seldovia sch-ist 
terrane) Geology, V. 5, 529-533, 1977. 

Forbes, R. B., D. L. Turner and J. M. Hoare, The Kanektok Complex .... 
The oldest rocks in Alaska?, Science (manuscript being revised 
after U.S.G.S. review). 

Gilbert, W. G., V. Ferrell and D. L. Turner, The Teklanika Volcanic 
formation in the central Alaska Range, Alaska, Alaska Div. of 
Geol. and Geophys. Surveys, Geologic Report 47, 16 p., 1976. 

Triplehorn, D. M., D. L. Turner and C. W. Naeser, K-Ar and fission-track 
dating of ash partings in coal beds from the Kenai Peninsula, Alaska: 
a revised age for the Homerian Stage-Clamgulchian Stage boundary, 
Geol. Soc. Amer. Bull., V. 88, p. 1156-1160, 1977. 

Hudson, T., G. Plafker and D. L. Turner, Metamorphic rocks of the 
Yakutat-St. Elias area, south-central Alaska, Jour. Research U. S. 
Geol. Survey, vol. 5, no. 2, p.173-184, 1977. 

Herreid, G., D. L. Turner, and T. Bundzten, Geology and mineral deposits 
of the Craig A-2 Quadrangle and vicinity, Alaska, Alaska Div. Geol. 
and Geophys. Surveys, Geol. Rept. (in press). 

Turner, D. L. and R. H. Campbell, Radiometric and paleontologic ages 
from the Conejo Volcanics, in Stratigraphic Nomenclature of the 
Central Santa r~onica r~ountalns, Los Angeles County, California, 
Bull. U. S. Geol. Survey (in press). 

Weber, F. R., and D. L. Turner, A late Teritary thrust fault in 
the central Alaska Range, in U.S. Geol. Survey in Alaska during 1976 
accomplishments, U. S. Geol. Survey Circular, 751B, p. 1367-1377,1977. 
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tectonic implications of Alaskan Blueschist terranes, in The 
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