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Sec. 41.08.015. State geologist. The commissioner shall appoint the state geologist, who must be qualified by
education and experience to direct the activities of the division. (§ I ch 93 SLA 1972)

Sec. 41.08.017. Hydrological and seismic hazard data declared to be of public interest.

(a) Systematic collection, recording, evaluation, and distribution of data on the quantity, location, and quality of
water of the state in the ground, on the surface of the ground, or along the coasts, are in the public interest
and necessary to the orderly domestic and industrial development of the state.

(b) Systematic collection, evaluation, archival, and distribution of geologic data and information on earth-
quakes, volcanic eruptions, and engineering geology and identification of potential seismic, volcanic, and
other geological hazards throughout the state are in the public interest and necessary to orderly, safely, and
cost-effective development in the state. (§ 1 ch 41 SLA 1977; am § I ch 101 SLA 1983; am § 3 ch 36 (sic)
SLA 1987)

Sec. 41.08.020. Powers and duties. (a) The state geologist shall conduct geological and geophysical surveys to
determine the potential of Alaskan land for production of metals, minerals, fuels, and geothermal resources; the
locations and supplies of groundwater and construction materials; the potential geologic hazards to buildings,
roads, bridges, and other installations and structures; and shall conduct such other surveys and investigations as
will advance knowledge of the geology of the state. With the approval of the commissioner, the state geologist may
acquire, by gift or purchase, geological and geophysical reports, surveys, and similar information.

(b) In addition, the division of geological and geophysical surveys shall:

(M

2
3)
“)

)

(6)
(7
®)

collect, record, evaluate, and distribute data on the quantity, quality, and location of underground, sur-
face, and coastal water of the state;

publish or have published data on the water of the state;

require the filing with it of the results and findings of surveys of water quality, quantity, and location;
require of water well contractors, the filing with it of basic water and aquifer data normally obtained,
including but not limited to well location, estimated elevation, well driller's logs, pumping tests and
flow measurements, and water quality determinations;

accept and spend funds for the purposes of this section, AS 41.08.017, and 41.08.035 and enter into
agreements with individuals, public or private agencies, communities, private industry, state agencies,
and agencies of the federal government;

collect, evaluate, and distribute geologic data on seismic events and engineering geology of the state;
identify potential seismic hazards that might affect development in the state;

inform public officials and industry about potential seismic hazards that might affect development in
the state.

(§ 1ch93 SLA 1972;am § 2 ch 41 SLA 1977;am § 7 ch 175 SLA 1980; am § 2 ch 101 SLA 1983; am § 4 ch
36 SLA 1987)

FronT Cover: DGGS geologist Rocky Reifenstuhl crosses an unnamed tributary of the North Fork Koyukuk
River in July 2002 while on a recreational outing. In this view looking south toward Mt. Doonerak in the
northeastern Brooks Range, the north-dipping Lisburne Limestone forms part of the north limb of a several-
kilometers-thick thrust sheet that moved many tens of kilometers northward during Early Cretaceous time
(starting about 135 million years ago). This thrust sheet is known as the Endicott Mountains allochthon, and
forms much of the Endicott Mountains in the northeastern Brooks Range. Understanding the geologic history
of this and nearby bedrock exposures is fundamental to unraveling the geologic evolution of the Brooks Range
and the North Slope. The Lisburne Limestone, which crops out at the surface here, is 8,900 feet below ground
near Prudhoe Bay, where it has produced 143 million barrels of oil and natural gas liquid since production of
the Lisburne pool began in 1981. Photo by Gail Koepf-
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FORE\X/ORD

In its February 2003 annual report to the Governor and Legislature, the Alaska Minerals Commission stressed the
importance of baseline geologic-data acquisition for encouraging exploration and development of the state’s mineral
resources. The report indicated that potential investors decide where to commit resources for exploration partly on the
basis of whether detailed, public geologic data are available. Although the Division of Geological & Geophysical
Surveys (DGGS) is making steady progress in mapping known and potential mineral-rich areas of the state, Alaska
“continues to lag far behind the remainder of the continent in geological knowledge of its land base,” according to the
Minerals Commission. For both mineral and fossil energy resources, many investors and exploration companies lack
the resources to commit to area-wide framework geologic studies. The few that do perform field geologic inventories
understandably keep these data proprietary. Clearly, the objective, peer-reviewed geological and geophysical informa-
tion that DGGS collects and makes available to the public is highly beneficial for encouraging competitive mineral and
fossil-fuel exploration in Alaska.

While many have recognized that collecting and publishing new geologic data in frontier areas are critical to marketing
the state’s mineral resources, the mining and geological communities in Alaska have also recognized the importance of
legacy geological information collected during the past century. Much of this information has become unavailable to
the public because reports are out of print, data were never published, or information is in computer formats that are no
longer readable. At the request of the minerals community in Alaska, Congress initiated the Minerals Data and
Information Rescue in Alaska (MDIRA) program in 1997 to bring together federal and state agencies, the University of
Alaska, the Alaska Federation of Natives, and the private sector in a coordinated effort to recover these data from
obscurity and make them easily available to the public. DGGS has taken a significant role in this program by converting
all of its legacy minerals-related data, as well as much data from federal agencies, to Web-accessible digital formats. In
the process, DGGS is taking the opportunity to revise its business processes so that all Division-generated geologic
data, old and new alike, will reside in a state-of-the-art, mostly geographically referenced database system that will be
continually kept up to date and facilitates efficient public access to the information in digital electronic formats.

The dynamic geologic processes that make Alaska rich in mineral and energy resources also give rise to significant
geologic hazards that threaten the state’s infrastructure and safety of its citizens. Through cooperative programs with
Federal and State agencies, the University of Alaska, and community governments, DGGS maintains active programs
to collect and publish information on earthquakes, volcanoes, tsunamis, and other hazards to help reduce future
losses, thereby minimizing casualties and reducing Alaska’s dependence on disaster relief. Additionally, DGGS contin-
ues to pursue support for performing baseline engineering-geologic assessments along major proposed transportation
and pipeline corridors. If performed in advance of development, these assessments can provide important information
for selecting routes, designing structures, avoiding future threats from large-scale processes like active faulting and
landsliding, and minimizing long-term maintenance costs.

Now more than ever, wise development and stewardship of Alaska’s natural resources are critical to the health of the
state’s economy and to the economy and security of the nation. DGGS’s team of top-notch, highly motivated employ-
ees is excited to provide the baseline earth-science information to help guide Alaska's economic future.

Sincerely,

Rodney A. Combellick

Acting Director
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INTRODUCTION

LEGISLATIVE MISSION AND MEASURES STATEMENT

The following mission statements and accompanying measures are based on the statutory mandates of AS 41.08
and the guidance of the Alaska State Legislature.

DEPARTMENT OF NATURAL RESOURCES
Mission: Develop, conserve, and enhance natural resources for present and future Alaskans

D1visioN OF GEOLOGICAL & GEOPHYSICAL SURVEYS
Mission: Determine the potential of Alaskan land for production of metals, minerals, fuels, and geother-
mal resources, the locations and supplies of groundwater and construction material; and the

potential geologic hazards to buildings, roads, bridges, and other installations and structures
(AS 41.08.020)

Activities

Effort Business Processes Outputs

33% Generate new geologic data and information that apply specifically Studies, published papers,
to Alaska mineral and energy resources, construction materials, and electronic publications,
geologic hazards digital databases

65% Compile, analyze, and publish summary reports and maps that identify ~ Studies, published papers,
source areas for minerals, energy resources, and construction materials electronic publications,

and provide for the mitigation of natural geologic hazards digital databases
2% Help coordinate the geologic and archive activities of other state and Five-year priority list,
federal agencies Geologic Materials
Center archives

Results (Outcomes)

I. Encourage private-sector investment in ventures that will develop Alaska’s mineral, oil and gas,
coal, and construction materials
II. Mitigate the adverse effects of naturally occurring geologic hazards on the economy of Alaska and
the safety of Alaskans

Measures

1. Maintain the total value of Alaska’s mineral industry at greater than $1.0 billion dollars.

2. Acres of ground under private-sector mineral exploration.

3. Complete geophysical/geological mineral surveys of 1,000 square miles of Alaska land at a target
scale of 1 inch = 1 mile reported by category.

4. New acres of ground explored by the private sector for oil and gas.

5. Numbers of users requesting information on the geology of Alaska from the DGGS web site.

6. Number of responses to requests for information or assistance relating to engineering geology or
hazards in Alaska.
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HISTORY

The present Division of Geological & Geophysical
Surveys evolved from Alaska’s Territorial Department
of Mines. That heritage is reflected in the Division’s
ongoing commitment to the application of geology to
improve the welfare of Alaska citizens. The name and
mission of the Division were stabilized in 1972 with
the passage of Alaska Statute AS 41.08.

Territorial Department of Mines, 1959

Division of Mines and Minerals, 1959-1966

Division of Mines and Geology, 1966-1970

Division of Geological Survey, 1970-1972

Division of Geological & Geophysical Surveys,
1972-Present

LEADERSHIP

Seven qualified professional geoscientists have served
as State Geologist:

Jim Williams, 1959-1971

William Fackler, 1971-1973

Donald Hartman, 1973-1975

Ross G. Schaff, 1975-1986

Robert B. Forbes, 1987-1990

Thomas E. Smith, 1991-1995

Milton A. Wiltse, 1995-2002

Rodney A. Combellick (Acting) 2003-Present

By statute the State Geologist also serves as the Direc-
tor of the Division of Geological & Geophysical Surveys
within the Department of Natural Resources (DNR) and
is appointed by the DNR Commissioner. Since the early
1970s, the State Geologists have been selected from lists
of candidates prepared by the geological community and
professional societies within Alaska—similar to the pro-
cess by which judicial appointees are selected. The
qualifications and responsibilities of the State Geolo-
gist and the mission of DGGS are defined by statute.

STATUTORY MANDATES

Alaska Statutes Sec. 41.08.010. Division of geologi-
cal and geophysical surveys. There is established in
the Department of Natural Resources a Division of geo-

logical and geophysical surveys under the direction of
the state geologist. (1 ch 93 SLA 1972)

Introduction

Sec. 41.08.015. State geologist. The commissioner of
natural resources shall appoint the state geologist, who
must be qualified by education and experience to direct
the activities of the Division. (1 ch 93 SLA 1972)

Sec. 41.08.020. Powers and duties. (a) The state ge-
ologist shall conduct geological and geophysical surveys
to determine the potential of Alaskan land for produc-
tion of metals, minerals, fuels, and geothermal resources;
the locations and supplies of groundwater and construc-
tion materials; the potential geologic hazards to
buildings, roads, bridges and other installations and
structures; and shall conduct such other surveys and in-
vestigations as will advance knowledge of the geology
of Alaska. With the approval of the commissioner, the
state geologist may acquire, by gift or purchase, geo-
logical and geophysical reports, surveys and similar
information.

LOCATION

The Division’s administrative headquarters and person-
nel were moved to Fairbanks in 1987. The close
proximity of the Division to the earth science research
laboratories of the University of Alaska Fairbanks cam-
pus has a strategic benefit to the DGGS program.
University staff and students are important adjunct mem-
bers of many DGGS project teams.

Current DGGS staff totals 27 permanent full-time pro-
fessional and support personnel, two non-permanent
professional geologists, a Director, and six student in-
terns hired through the State of Alaska internship
program.

DGGS operates a Geologic Materials Center in Eagle
River, Alaska, staffed by one professional geologist
and one non-permanent junior geologist.

ORGANIZATION

DGGS is one of seven Divisions within the Alaska De-
partment of Natural Resources (fig. 1).
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DEPARTMENT OF NATURAL RESOURCES
CURRENT ORGANIZATIONAL CHART

i COMMISSIONER 1
I Tom Trwin 1
;\CE Ee;egvre, Ecgmg
I S R I N —
DIVISION OF AGRICULTURE DIVISIONORMININGALANDS! DIVISION OF OIL & GAS DIVISIg:'g;cs:sPPORT
Dean Brown Bob Loeffler Mark Myers Nico Bus
Acting Director Director Director Acting Director
DIVISION OF GEOLOGICAL & DIVISION OF PARKS &
LI R GEOPHYSICAL SURVEYS OUTDOOR RECREATION
Jeff Jahnke Rod Combellick Pete Panarese
State Forester Acting Director Acting Director

ISTATE GEOLOGIST & DIRECTOR

Vacant
R-26 JBA XE
10-2100 10-2217
Secretary | Assistant
Vickie Butherus Eric Palm
R-11 _JBA GG R-13 JBA GG
70-2040
Deputy Director
Geologist VI
Rod Combellick
R-23 JBA SS
I
| | 1
Geologic Minerals Geologic Materials
Communications Engineering Geology| Energy Resource Mineral Resource Center
Maps and Reports Statewide Engineering Assessment Appraisal Core Storage Facility
Compt g| Geology Coalbed Methane Geophysical Surveys Material Archives
GeoDatabase System Construction Materials Investigations I
T Volcano Observatory 10-2083 -
10-2124 10-2055 Geologist V Geologist IV
Geologist V 10-2040 Geologist V Laurel Burns John Reeder
Gail Davidson Geologist VI Jim Clough R-22 JBA SS R-20 EBK GG
R-22 JBA SS (Interim Section Chief) R-22 JBA SS
| Rod Combellick
[ R-23 JBA SS 10-2076 10-2046 10-NPO8
70-2011 T0-2122 | | Geologist IV | Geologist IV Geologist | (non-perm)
Microcomputer/ Geologist IV [ David LePain David Szumigala Debra Patskowski
Network Specialist | | Larry Freeman 10-2117 10-2060 R-20 JBA GG R-20 JBA GG R-14 EBK GG
Recruiting R-20 JBA GG Geologist IV Geologist IV
R-18 JBA GG Chris Nye De Anne Stevens || 10-2133 10-2064
10-2229 R-20 JBA GG R-20 JBA GG | Geologist Il | Geologist Il
10-0279 | Geologist Il Rocky Reifenstuhl Karen Clautice
Microcomputer/ Carrie Browne 10-2085 10-2226 R-18 JBA GG R-18 JBA GG
[ | Network Technician Il R-16_JBA GG Geologist Il Geologist Il
Brooks McCann [T | Janet Schaefer Vacant | 10-2035 10-2224
R-16 JBA GG 10-2223 R-16 JBA GG R-18 JBA GG | Geologist Il | Geologist Il
|~ | Analyst/Programmer Il Ellen Harris Melanie Werdon
10-2062 M. Susan McMenamin 10-2061 10-2225 R-18 JBA GG R-18 JBA GG
Cartographer Il R-18 JBA GG Geologist | Geologist I
I~ |  Fred Sturmann I~ | Cheryl Cameron Patricia Craw | 10-2227 70-2008
R-15 JBA GG 10-NP02 R-14 JBA GG R-16_JBA GG Geologist Il | Geologist Il
College Intern | [ | Paige Peapples Jennifer Athey
10-2049 [ |  Briana Stickler T0-NP03 T0-NP05 R-16 JBA GG R-16 JBA GG
Cartographer Il R-8 JBA GG College Intern | College Intern |
| Vacant | David Poole Robin Smith [~ | 10-NPO7 104020
R-15 JBA GG 10-N485 R-8 JBA GG R-8 JBA GG College Intern | College Intern |
I~ | Geologist Il (non-perm) | Vacant | Vacant
10-NPO1 Simone Montayne 10-NP0O4 10-NP0O6 R-8 JBA GG R-8 JBA GG
High School Intern | R-16 JBA GG College Intern | College Intern |
Vacant | Cheryl Robar Lauren Staft _ non-perm
R-8 JBA GG 10-2102 R-8 JBA GG R-8 JBA GG vacant
Publications Specialist Il interns
Paula Davis
R-16 _JBA GG
10-2175
I | Publications Technician Il
Joni Robinson
R-13 JBA GG
10-1607
Natural Resource Tech Il
Dawn Roberts
R-12 JBA GG

Figure 1
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Under the overall administration of the Director’s Office, The Division of Geological & Geophysical Surveys is
organized into four sections and the Geologic Materials Center:

The Director’s Office provides strategic planning for
the Division’s programs to ensure that DGGS is meet-
ing the needs of the public within the guidelines of AS
41.08.020, manages the Division’s fiscal affairs, and pro-
vides personnel and clerical services. The Director acts
as a liaison between the Division and local, state, fed-
eral, and private agencies; seeks out and encourages
cooperative geologic programs of value to the state; and
advises the Commissioner of the Department of Natu-
ral Resources about geologic issues.

The Mineral Resources Section collects, analyzes, and
makes available information on the geologic and geo-
physical framework of Alaska as it pertains to the mineral
resources of the state. Summary maps and reports illus-
trate the geology of the state’s prospective mineral
terranes and provide data on the location, type, and po-
tential of the state’s mineral resources. The Mineral
Resources Section seeks to improve the success of min-
eral discovery in Alaska so that new employment
opportunities are created for all Alaska citizens.

The Energy Resources Section generates new infor-
mation about the geologic framework of frontier areas
that may host undiscovered oil, gas, or coal resources.
Summary maps and reports illustrate the geology of the
state’s prospective energy basins and provide data re-
lating to the location, type, and potential of the state’s
energy resources. The Energy Resources Section’s scope
of activities includes work that seeks to identify local
sources of energy for rural Alaska villages and enter-
prises, and work that seeks to improve the success of
state-revenue-generating commercial oil exploration and
development.
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The Engineering Geology Section collects, analyzes,
and compiles geologic data useful for engineering and
hazard-mitigation purposes. Surficial-geologic maps
portray the distribution of surficial geologic materials
and provide information on their engineering proper-
ties and potential as construction-materials sources.
Studies of major geologic hazards like earthquakes and
volcanoes result in reports outlining potential impacts
on susceptible areas and estimated frequencies of oc-
currence.

The Geologic Communications Section has the pri-
mary responsibility for transferring Division-generated
geologic information to the public and for maintaining
and improving public access to DGGS geologic infor-
mation. Increased utilization of computer technology is
resulting in faster preparation of maps and reports and a
wider awareness of Alaska geologic information avail-
able at DGGS. This section is coordinating the design
of a computer-hosted database for the Division’s digital
and map-based geologic and geophysical data. The sec-
tion responds each year to an estimated 2,500 public
inquiries about geologic resources in Alaska.

The Geologic Materials Center is the state’s single cen-
tral repository for representative geologic samples of
oil- and gas-related well cores and cuttings, mineral de-
posit core samples, and regional geologic voucher
samples. These materials are routinely used by industry
to enhance the effectiveness and success of private-sec-
tor energy and mineral exploration ventures. New
materials are continuously acquired. Access to the ma-
terials at the GMC is free. To ensure that the value of
the GMC holdings is maintained over time, any new
data generated from privately funded analyses of the
geologic materials stored there must be donated to the
GMC database.
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RELATIONSHIPS WITH OTHER

STATE AGENCIES

DGGS provides other DNR agencies with routine analy-
ses and reviews of various geologic issues such as
hazards evaluations of pending oil lease tracts; competi-
tive coal leases; geologic assessments of land trades,
selections, or re-
linquishments;
mineral poten-
tial; and con-
struction materi-
als availability.
DGGS  works
closely with the
State Pipeline
Coordinator’s
Office when geotechnical information about future ac-
cess corridors is needed. We have an increasing amount
of interaction with the Land Records Information Sys-
tem group in the DNR Support Services Division as more
of our geologic data are compiled and organized in digital
format amenable to merging with other land informa-
tion. The DGGS energy group often works with geologic
personnel in the Division of Oil and Gas (DOG) on is-
sues related to rural energy sources and in providing
geologic control for the subsurface oil-related geologic
analyses conducted by DOG. DGGS supplies the Divi-
sion of Forestry with information about the mineral
resource potential within state forests. Each year DGGS
prepares an annual report on the status of Alaska’s min-
eral industry in cooperation with the Division of
Community & Business Development of the Department
of Community & Economic Development. DGGS works
closely with Division of Emergency Services in the De-
partment of Military and Veterans Affairs to evaluate
hazards and design scenarios for hazards events.

Funding to support work requested by other DNR agen-
cies mostly has been drawn from our yearly general fund
appropriation. For larger inter-division efforts, however,
the work is supported by interagency fund transfers,
Capital Improvement Project (CIP) funding, federal
cooperative agreements, or private industry grants that
supplement DGGS’s general funds. We are currently en-
gaged in a cooperative project with the Division of Oil
and Gas to characterize the sedimentary petrology and
reservoir potential of oil and gas exploration targets in
the North Slope foothills.

DGGS provides ongoing geologic technical services to
other DNR divisions and line agencies of state govern-
ment. Typically these activities occupy from 5 to 10
percent of our total effort. Over the last few years, in-

Introduction

teragency funding from other DNR divisions has been
about one percent of our total budget.

RELATIONSHIPS WITH LOCAL
GOVERNMENTS

Most of the cooperative efforts implemented by DGGS
with borough and municipal governments are conducted
on a mutually beneficial but informal basis. For example,
in FY02, DGGS participated a federally funded coop-
erative program to develop tsunami-inundataion maps
for coastal communities. In Kodiak, the first commu-
nity for which maps were prepared, the City and Borough
governments worked closely with DGGS and other
project cooperators to help design the project outputs to
best benefit their needs for planning evacuation areas
and routes. Similar cooperative efforts are currently
underway or will soon be initiated with the Kenai Pen-
insula Borough and the cities of Homer, Seldovia, and
Seward for the next tsunami-inundation maps to be gen-
erated by this program. The Engineering Geology section
has also been working closely with the Municipality of
Anchorage in the development of earthquake site-re-
sponse maps for the Anchorage area, and the Energy
section is working closely with the communities of Fort
Yukon, Chignik, and Wainwright to assess local poten-
tial for shallow coalbed methane as a potential energy
source.

RELATIONSHIP WITH THE
UNIVERSITY OF ALASKA

DGGS has had a long and productive professional as-
sociation with the geoscientists and students in various
departments of the University of Alaska. University of
Alaska faculty work as project team members on many
DGGS projects and provide special analytical skills for
generating geochemical and radiometric-age data. Uni-
versity students employed as DNR/DGGS interns also are
an important
part of the
DGGS work
force. While
working on
current DGGS
projects, the
students learn
a wide variety
of geology-re-
lated skills
ranging from conventional geologic mapping and sample
preparation techniques to modern digital database cre-
ation and geographic information systems. DGGS and
the University make frequent use of each other’s librar-
ies and specialized equipment.
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RELATIONSHIPS WITH FEDERAL AGENCIES
DGGS has ongoing cooperative programs with the U.S.
Geological Survey (USGS), the U.S. Bureau of Land
Management (BLM), and the U.S. Department of En-
ergy. Periodically, DGGS also engages in cooperative
programs with the U.S. Minerals Management Service
and National Aeronautics and Space Administration
(NASA). We are currently working with BLM to cata-
log the thousands of mineral-related reference samples
stored at the Alaska Geologic Materials Center in Eagle
River. DGGS also receives federal funds from match-
ing grants for which we must compete nationally with
other organizations on a yearly basis. In the past we have
been successful in securing funds to support mineral
inventory mapping, surficial and earthquake hazards-
related mapping, volcanic-hazards-related work and
studies related to oil and gas potential in interior basins
and the North Slope. We are not, however, assured of
yearly success for any of our federal grant proposals.
These funds, therefore, sometimes complement but do
not replace state General Fund money.

ALASKA GEOLOGIC MAPPING

ADVISORY BOARD

The Alaska Geologic Mapping Advisory Board guides
DGGS in pursuing its goal of providing earth science
information to the Alaskan public. A number of promi-
nent leaders in the geologic community with a variety
of backgrounds and a broad spectrum of experience in
Alaska have agreed to serve on the advisory board. The
purpose of the board is multifold:

* To identify strategic geologic issues that need to
be addressed by the state.

* To inquire into matters of community interest re-
lating to Alaska geology.

* To provide a forum for collection and expression
of opinions and recommendations relating to geo-
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logic investigation and mapping programs for
Alaska.

* To make recommendations toward identifying
Alaska’s diverse resources and promoting an or-
derly and prudent inventory of those resources.

* To increase public awareness of the importance
of geology to the state’s economy and to the
public’s health and safety.

* To promote communication among the general
public, other government agencies, private cor-
porations, and other groups that have an interest
in the geology and subsurface resources of Alaska.

* To facilitate cooperative agreements between
DGGS and other agencies, professional organi-
zations, and private enterprise to develop data re-
positories and enhance the state’s resource inven-
tory and engineering geology programs.

* To communicate with public officials as represen-
tatives of groups interested in the acquisition of
Alaska geologic information.

* To enlist public support for statewide geologic re-
source inventories and engineering geology pro-
grams.

The board held its first meeting in Fairbanks on Octo-
ber 22, 1995, and meets at least three times a year to
discuss state needs, review DGGS programs, and pro-
vide recommendations to the State Geologist. The
members solicit and welcome comments and sugges-
tions from the public concerning state needs and DGGS
programs throughout the year.

Members of the board are:

Jim Rooney
R & M Consultants, representing the engineering
geology and geotechnical community

James W. Rooney, P.E., is President of R&M Con-
sultants, Incorporated, and an original partner of this
Alaskan engineering firm that celebrated its thirti-
eth year in business in 1999.

Curt Freeman

Avalon Development Corporation, representing the
minerals industry

Curt Freeman is President of Avalon Development
Corporation, a consulting mineral exploration firm
based in Fairbanks, Alaska.

David Hite
Hite Consultants, representing the energy industry
Dr. David Hite is based in Anchorage, Alaska, and
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has extensive knowledge of the geologic issues as-
sociated with Alaska’s oil industry.

Paul Layer

University of Alaska Fairbanks Geology and Geo-
physics Department, representing the academic com-
munity

Dr. Paul Layer is an Associate Professor of Geophys-
ics at the University of Alaska Fairbanks and is cur-
rently Head of the Department of Geology and Geo-
physics, a position he has held for 5 years.

Irene Anderson

Sitnasuak Native Corporation, representing rural
Alaskans in western Alaska

Irene Anderson is the Land Manager for the

FY03 DIVISION BUDGET
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Sitnasuak Native (village) Corporation headquar-
tered in Nome, Alaska. Mrs. Anderson has first-hand
knowledge of the mineral, energy, and engineering
geology needs throughout a wide region of rural
Alaska.

Norman Phillips

Doyon, Ltd. Native Corporation, providing a per-
spective from the largest of Alaska’s private-sector
regional Native corporations

Norm Phillips is a geological engineer serving as the
Resource Manager for Doyon Ltd. Native (regional)
Corporation. In this capacity Mr. Phillips oversees
the geologic resource conservation and development
efforts for an area encompassing much of interior
Alaska.

Section General Federal Interagency Program Total by
Fund CiP receipts receipts receipts  Section

Mineral Resource Appraisal 475.0 500.0 865.2 0.0 0.0 1,840.2
Energy Resource Appraisal 361.0 0.0 238.3 0.0 190.4 789.7
Engineering Geology 238.4 0.0 600.4 308.7 0.0 1,147.5
Geologic Maps and Reports 556.2 0.0 672.4 30.0 0.0 1,258.6
Geologic Materials Center 130.2 0.0 38.6 0.0 0.0 168.8
Technical Support 232.3 0.0 0.0 42.7 0.0 275.0
Total by Funding Source 1,993.1 500.0 2,414.9 381.4 190.4 5,479.8

KEY ISSUES

ESCALATING COST OF FIELD OPERATIONS

AND DECLINING GENERAL FUND BUDGETS

Rising costs of field operations concurrent with Gen-
eral Fund budget reductions and a projected tightening
of Federal funding sources because of Homeland Secu-
rity issues creates a growing concern for the long-term
viability of DGGS geologic data generation projects.
Currently about 50 percent of the DGGS annual pro-
gram is funded by Federal receipt funds. During the past
18 months, DGGS field operation costs have risen about
20 percent for geologic ground-truth geologic mapping

and cost increases approach 40 percent for airborne geo-
physical surveys.

Much of DGGS’s most valuable work for Alaska is done
on the frontiers of our state. Our work provides the geo-
logic framework that is used by the private sector to
guide new energy and mineral investments. Providing
this kind of information means that our field work is
moving farther away from the state’s limited transpor-
tation infrastructure. This alone adds to logistical supply
costs. Our field programs have always had to rely on
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fixed-wing and helicopter support for daily access. These
costs are rising dramatically. For example, our field par-
ties utilize up to 4 hours of helicopter flying time per
day to deploy and recover team members. In the sum-
mer of 2000 that four hours cost a project $2050 per
day; in 2001 it cost $2680 per day; in 2002, it cost $5050
per day. We currently have no plausible strategy that
would allow us to meet this kind of cost escalation while
maintaining current information quality and annual tract
coverages.

DGGS is much more than just a database. Our geologic
staff have many decades of combined expertise on the
resource endowment of the state. We have reached a
point at which DGGS either must receive an increase in
its annual General Fund base budget appropriation or
we must begin to curtail field operations and new data
generation in order to preserve the state’s core body of
geologic knowledge, materials, and expertise.

GEOLOGIC INFORMATION ACCESSIBILITY
DGGS products and services are specifically aimed at
supporting statewide economic development and the
mitigation of natural geologic hazards. People engaged
in development and policy activities can only benefit
from DGGS geological and geophysical data, maps, and
reports when they are aware that the data exist and they
are accessible in useful formats. Additionally, private
sector enterprises and government decision makers are
under increasing pressure to produce results on a shorter
time line. These time pressures are transferred to DGGS
when these entities seek geologic information.

DGGS faces increasing demand for: (1) more wide-
spread and faster access to our geologic data; (2) rapid
delivery of special purpose customized presentations of
geologic data in response to unique critical needs; and
(3) remote delivery of active digital files of the original
underlying geologic, geochemical, and geophysical data
used to produce our conventional paper-based publica-
tions.

The key to meeting these demands is the use of com-
puter technology. During FY01, DGGS secured Federal
funding to convert all of its maps and reports to digital
format. Early in FY02, nearly all of these maps and re-
ports were made accessible on the Internet. Funded by
a Federal grant, we are now working with contractors to
implement a Division-wide geologic database manage-
ment system. This system will become part of a
comprehensive Internet accessible State-Federal inter-
agency geologic information system that will allow the
public to download digital data files of original DGGS
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numeric, text, and graphical geologic data over the
Internet.

The foundation of this project has been the Federally
funded Minerals and Data Information Rescue in Alaska
(MDIRA) project. The primary goal of this project is
the rescue of previously generated geologic data that
has been all but lost over the years, partly because of
the lack of resources for a sustained data management
program. As part of this geologic data management
project, a data management system is being developed
and installed in the business practices of DGGS as well
as collaborating Federal agencies. We view this effort
as the last chance to recover and stabilize decades of
Alaska geologic information that will otherwise be for-
ever lost to the state.

Federal support for the MDIRA project ends in FY04.
Completion and implementation of the data management
system, as well as ongoing maintenance with modest
continuing State General Fund support, are critical to
prserving the Alaska geologic database for future gen-
erations.

RURAL ENERGY

The lack of developed sources of local energy in rural
Alaska is a continuing problem that DGGS is address-
ing through its coalbed methane program. First funded
through a CIP appropriation in FY97, DGGS conducted
an initial survey of the state to identify areas that have
potential for supplying coalbed methane for local con-
sumption. That work identified three high priority sites
and a number of other sites of lower, but significant
promise. Subsequent work has been largely funded by
soliciting supplemental Federal grants and, more re-
cently, grants from interested private industry sources.
The work is now at a stage that actual test drilling is
needed at the three high priority sites to determine
whether coalbed methane gas is present in useful quan-
tities in the subsurface.

The cost of drilling is high. Thus, both the private sec-
tor and State and Federal governments are reluctant to
support the needed drilling. In an attempt to move be-
yond this impediment, DGGS has developed a detailed
proposal with Los Alamos National Laboratory to seek
Federal Department of Energy funds to deploy a new
light-weight, and ultimately more economical, micro-
drilling technology to test both the technology and the
coalbed methane potential at three high priority sites in
Alaska. We have no assurance that the proposal will be
funded. However, if it is funded, the Los Alamos tech-
nology will be used at Chignik, Fort Yukon, and
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Wainwright to test local coalbed methane resources near
those villages.

MAJOR PENDING INFRASTRUCTURE
PROJECTS AND GEOLOGIC HAZARD
ASSESSMENTS

Alaska appears to be on the threshold of a major devel-
opment cycle similar in scale to the construction of the
trans-Alaska oil pipeline. There is increasing activity
among industry and government to seek ways to expe-
dite the construction of a delivery system to the Lower-48
for North Slope natural gas and an extension of the
Alaska Railroad to Canada.

A fundamental and prudent first step in undertaking in-
frastructure development enterprises of this magnitude
is a comprehensive geologic resource, engineering ge-
ology, and geologic hazard assessment of the greater
land corridors through which such construction must
pass. Such assessments should be made prior to finaliz-
ing detailed alignments and prior to detailed geotechnical
engineering assessments of those alignments. By stat-
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ute AS 41.08 DGGS is charged to determine the poten-
tial geologic hazards to buildings, roads, bridges, and
other installations and structures as well as inventory-
ing the state’s geologic resources.

Prior knowledge of the kind and extent of geologic haz-
ards is the first step in their mitigation. Such knowledge
can be factored into design criteria to improve public
safety, decrease long-term maintenance costs, and de-
crease construction costs resulting from encountering
unforeseen obstacles. Knowledge of geologic resources
within the effective range of transportation corridors may
positively affect their projected economic feasibility.

If Alaska’s two pending mega-projects are initiated in
the shortest time possible, there is currently a window
of about two to three years in which to conduct a de-
tailed reconnaissance-level engineering geology and
geologic hazard assessments and geologic resource in-
ventories of the probable infrastructure corridors that
will host them. Currently, no funds are identified to
implement these field studies.

DGGS FYO3 PROGRAM OUTLINE

PROGRAM FOCUS

DGGS develops its strategic programs and project sched-
ule through consultation with the many users of geologic
information—state and federal agencies, the federal
Congressional delegation, the Alaska State Legislature,
professionals in the private sector, academia, and indi-
vidual Alaska citizens. Their input to DGGS programs
comes through the Alaska Geologic Mapping Advisory
Board, liaison activities of the Director, and personal
contact between DGGS staff and the above groups.

The FY03 DGGS program is focused primarily on
projects designed to foster the creation of future Alas-
kan jobs and revenue and the mitigation of adverse
consequences arising from geologic hazards. To main-
tain general prosperity, Alaska must encourage major
capital investment for job creation in the state. In the
near future, much of the economy will continue to de-
pend on developing the state’s natural resources. Within
that future, subsurface energy and mineral resources con-
stitute a major portion of the state’s wealth. Mitigating
the effects of geologic hazards helps preserve public
safety and private investments by fostering sound de-
sign and construction practices.

The role of DGGS in state revenue generation and the
maintenance of Alaska’s economy is strategic. DGGS
provides objective geologic data and information used
by in-state, national, and international mineral and en-
ergy companies, construction companies, air carriers,
other DNR agencies, Department of Law, Department
of Community & Economic Development, Department
of Transportation & Public Facilities, Division of Emer-
gency Services, and the Federal Emergency Management
Agency. DGGS geologists assist prospectors, mineral,
oil, and gas explorationists, and others to explore for,
discover, and develop Alaska’s subsurface resources.
DGGS is a central repository of Alaska geologic infor-
mation and a primary source of information for
mitigating geologic hazards (for example, volcanic haz-
ards, coastal erosion, and earthquake hazards). To focus
attention on Alaska’s subsurface resource potential,
DGGS makes the state’s geologic information available
on statewide, national, and international levels.

Detailed project summaries for the following mineral
resource, energy resource, engineering geology, and
geologic information tasks appear in the section “Project
Summaries—FY03.”
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PROGRAM OBJECTIVES AND TASKS—FY03

STATE GEOLOGIST/DIRECTOR

The Director’s Office provides leadership and coordi-
nation for the activities of the Division through the State
Geologist/Director and Secretary.

OBJECTIVES
1. Provide executive leadership for the Geologi-
cal Development Component and act as liai-
son between the Division and the DNR
Commissioner’s Office, other state agencies,
and local, federal, and private entities.

2. Stimulate discovery and development of the
geologic resources of the state through sup-

port of detailed geological and geophysical
surveys.

3. Mitigate the adverse effects associated with
natural geologic hazards.

4. Provide secure archival storage and access to
the state’s growing legacy of oil- and miner-
als-related geologic reference cores and
samples, and other geologic data.

TASKS
1. Prepare annual Division funding plan includ-
ing Alaska General Fund base budget, Capital
Improvements budget, and federal initiatives.

2. Educate Alaska state legislators and Alaska
federal delegation about the DGGS geologic
program and its significance.

3. Focus the Division’s geologic expertise on ad-
dressing Alaska’s highest priority needs for
geologic information.

STATEWIDE MINERAL RESOURCE APPRAISAL

The decline of oil-generated revenues suggests that Alaska
must move decisively to strengthen a broader subsurface
resource economic base. To achieve this goal, Alaska
needs private-sector commitment of capital and talent in
non oil-related as well as oil-re-
lated industries. The mineral
industry, however, will not com-
mit major company resources or
succeed on an acceptable
timeline without dramatic ad-
vances in understanding the
geologic environments of the
most prospective Alaska lands
open to mineral and other geo-
logic resource development.

Alaska has an accessible state land endowment of more
than 100 million acres, much of it chosen from a 350-
million-acre land pool because of perceived potential to
host mineral wealth. Currently the overwhelming ma-
jority of these lands are not geologically or geophysically
surveyed at the detailed level or with the focus needed
to optimize mineral discovery and development. Re-
cently, a DNR/DGGS program of integrated geological

and geophysical mapping has been effective in attract-
ing new private-sector mineral investment capital to
Alaska. The purpose of the FY03 Statewide Mineral Re-
source Appraisal Project is to produce, on a prioritized
schedule, the critical new geo-
logical surveys needed to
sustain Alaska’s mineral indus-
try investments and provide
management agencies with in-
formation needed to formulate
rational management policy.

The Statewide Mineral Resource
Appraisal project also partici-
pates in the Division-wide task
of implementing a publicly ac-
cessible, comprehensive, on-line computerized Alaska
geologic information database.

The numerous elements of the Statewide Mineral Re-
source Appraisal Project are financed from a mixture of
funding sources: General Fund base budget, Capital
Improvement Projects funding, Federal Receipts, and
Program Receipts.
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OBJECTIVES

1.

Catalyze increased mineral resource explora-
tion in three mining districts within the next
three years.

Provide DNR, other state agencies, and the
public with unbiased, authoritative information
on the mineral resources of the state so that
rational land policy and investment decisions
can be made.

Provide an accurate current statistical and de-
scriptive summary of the status of Alaska’s min-
eral industry for calendar year 2002.

TASKS

Project tasks and products financed by FY03 General
Funds, CIP funds, Program Receipts, and Federal Re-

ceipts are:

1.

Supported by FY03 CIP funds, geophysically
survey the Council mining district of high-po-
tential mineral tracts per year to provide the
geophysical data needed to sustain Alaska’s
mineral industry investments and create jobs
throughout Alaska.

Supported by FY03 General Fund base-bud-
get and committed airborne geophysical/geo-
logical mineral inventory CIP funds, conduct
ground-truth geo-
logic mapping and

release interim geo-
logic maps of the Big
Delta C-3 Quad-
rangle and two adja-
cent quarter quad-
rangle areas; the Big
Delta SW C-2 and
NE B-3, that lie
within the Salcha
River - Pogo air-
borne geophysical
tract. Preliminary
geologic  maps,
sample location
maps, and tables of analytical data will be pro-
duced.

Gather, verify, and collate pertinent statistics
and summary observations about the status of
Alaska’s mineral industry to document the
industry’s annual achievements and encourage
others to participate. The summary of these data
will be published as the FYO03 edition of the
annual report, Alaska s Mineral Industry 2002.

Program Objectives

Produce a ground-truth geologic map of the
Delta mining belt from data contributed to
DGGS by the private sector.

. Work on a cooperative project with the Geo-

logic Survey of Canada to prepare a ground-
truth geologic map of the Broxson Gulch area
near to better understand and disseminate
knowledge about regional metallogeny in a
600-kilometer-long metallogenic terrane that
ranges from British Columbia to southcentral
Alaska. The map is scheduled to be published
in FY04.

Supported by Federal funding, continue a two-
year project to compile a georeferenced data-
base of geochemical data for the Aniak mining
region in southwestern Alaska. The data will
be published by U.S. Bureau of Land Manage-
ment in cooperation with DGGS.

Supported by Federal funding, compile a GIS-
based georeferenced bibliography of bedrock
geologic mapping of Alaska showing what geo-
logic mapping is available for the state, its vin-
tage, and level of detail. Make this informa-
tion accessible on the Internet.

Supported by Federal funding, compile a
georeferenced database of internal geochemi-
cal data from past DGGS projects and make
this information accessible on the Internet.

Supported by Federal Receipts as part of the
Alaska Resources Data File (ARDF) project,
compile mineral deposit data files for three
1:250,000-scale quadrangles that encompass
prospective mineral terranes.

10.Contingent on funding from the Federal

11.

12.

STATEMAP program, initiate ground-truth
geologic mapping of part of the Livengood C-
4 Quadrangle that lies within the Livengood
airborne geophysical tract.

Supported by Federal funding, conduct and
release an airborne geophysical survey of the
southern Delta River area in east-central
Alaska. This unanticipated project was re-
quested and funded by the U.S. Bureau of Land
Management The data will be published by
DGGS in cooperation with DGGS in FY03.

Supported by Federal funding, conduct an air-
borne geophysical survey of the Sleetmute arca
in southwestern Alaska. This unanticipated
project was requested and funded by the U.S.
Bureau of Land Management The data will be
published by DGGS in cooperation with DGGS
in FY04.
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13. DGGS Mineral Appraisal Project geologists
will provide timely responses to verbal and
written requests for mineral information from
other State agencies, local government, and the
general public.
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14. Provide authoritative briefings about the sta-
tus of Alaska’s mineral industry, State support
for mineral ventures, and recently acquired
geophysical and geological data at professional
mineral industry conventions and trade shows,
and in professional journals.

STATEWIDE ENERGY RESOURCE ASSESSMENT

The Statewide Energy Resource Assessment program
produces new geologic information about the state’s oil,
gas, and coal resources. With the current reduction in
oil-generated revenue to the state’s economy resulting
from declining oil production, new significant hydro-
carbon discoveries are needed to maintain or increase
major revenue payments to the state. There is a con-
tinual need for acquisition of fundamental geologic data
using modern concepts and techniques to enable indus-
try to better focus its exploration in prospective areas
beyond the core Prudhoe Bay area. Recent DGGS work
in the central and western North Slope is catalyzing in-
dustry interest in the west-central Arctic. Therefore, in
FYO03 this program continues to focus significant effort
on frontier state lands in the central North Slope and
within the southeastern corner of the National Petro-
leum Reserve—Alaska (NPRA).

The Statewide Energy Resource Assessment program
also is pursuing a solution for village and commercial
enterprise energy needs in rural Alaska, and is working
to implement a comprehensive statewide coal resource
data file and provide the energy component of an inte-
grated DGGS geologic data management system.

The numerous elements of the Statewide Energy Re-
source Assessment program are financed from a
mixture of funding sources: General Fund, Program
Receipts, Federal Receipts, and Capital Improvement
Project funding.

OBJECTIVES

1. Catalyze active private-sector oil and gas ex-
ploration on the North Slope beyond the
Prudhoe Bay—Kuparuk field areas.

2. Identify sources of energy in rural Alaska for
the local generation of heat and power.

3. Provide DNR, other state agencies, and the
public with authoritative information relating
to the energy resources of the state so that ra-
tional policy and investment decisions can be
made.

TASKS

Project tasks and products financed by General Fund,
industry Program Receipts, and Federal Receipts in
FYO03 are:

1. Supported in part by Legislatively Designated
Program Receipts as part of the NPRA-Brooks
Range Foothills Program, complete year four
of a five-year project to determine the stratig-
raphy and reservoir potential of sandstone in
the Nanushuk and Tuluvak formations exposed
along 120 miles of the northern Brooks Range
foothills and Colville River. This program also
addresses the petroleum source rock potential
of selected formations in the same area.

2. Funded by a CIP appropriation, complete
evaluation of potential hydrocarbon source
rocks in Tertiary (66.4 -1.6 million year old)
rocks in the Holitna Basin, southern McGrath
Quadrangle.

3. Supported by Federal funding, initiate the first
year of a three year program to develop light-
weight coiled-tubing microborehole drilling
technology to test coalbed methane potential
and gas producibility at three high-priority ru-
ral Alaska sites, and evaluate effects of drill-
ing and completion fluids in shalebed methane
reservoirs at Red Dog Mine.
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4. Funded by a Federal contract as part of the
National Coal Resource Data System, acquire
new geochemical data for coal in the Kobuk
River and Nulato coal fields in order to clas-
sify that coal resource’s quality in support of
future coal prospecting, leasing, and coalbed
methane leasing in Alaska.

5. Funded by a Federal contract, conduct the first
year of a two year basinwide energy resource
assessment of the Yukon Flats potential to con-
tribute oil, conventional gas, and coalbed meth-
ane to domestic United States commercial mar-
kets through existing and proposed pipelines.

6. Funded by a combination of General Fund, CIP,
and industry Program Receipts, conduct the
first year of a two-year project to evaluate the
coalbed methane potential of the Delta area in
eastern middle Tanana basin.

Program Objectives

7. Supported by Federal Receipts as part of the
Statemap program, conduct a field program to
map the geology of the Chandler Lake C-2 and
northern half of the Chandler Lake B-2 quad-
rangles in the Kanayut River area to better un-
derstand the oil and gas potential of the central
Brooks Range foothills belt and adjacent North
Slope.

8. Upon request, provide written evaluations of
minable coal potential for lease areas in re-
sponse to requests from Division of Mining,
Land and Water Management.

9. Respond to verbal requests from other State
agencies, Federal agencies, industry, local gov-
ernment, and the public for information on
energy-related geologic framework and oil, gas,
and coal resource data (estimated 80 re-
sponses).

STATEWIDE ENGINEERING GEOLOGY/CONSTRUCTION MATERIALS

The Statewide Engineering Geology program addresses
major engineering-geology and geologic-hazard issues
that affect public safety and economic well being in de-
veloping areas of Alaska. DGGS conducts
engineering-geologic mapping to determine the distri-
bution and character of surficial deposits, their suitability
for foundations, susceptibility to erosion, earthquakes
and landslides, and other geologic hazards. Geologic
evaluations of areas subject to major hazards like floods,
earthquakes, volcanic eruptions, and landslides help
predict the likelihood of future major events, forecast
the severity of hazards associated with them, and sug-
gest alternatives to avoid or reduce the effect of these
hazards. In addition to General Funds, several elements
of the Statewide Engineering Geology Program are par-
tially or largely financed from Federal Receipts.

A common view held by the general public is that insur-
ance provides the best protection against losses from
major disasters. However, in the wake of several recent
costly disasters from earthquakes, hurricanes, floods,
and landslides, insurers and the federal government are
re-examining past practices regarding disaster recovery.
Insurers are restricting coverage in whole regions, in-
creasing premiums and deductibles, and trying to move
toward a risk-based rather than a market-based pricing
system. Internally, the federal government is voicing re-
sistance to the self-insurance practices of state and local
governments because after catastrophic damage to in-
frastructure, these entities invariably turn to the federal
government seeking monetary relief for recovery. There
is growing resistance by the federal government to fund

disaster recovery for damage that could have been
avoided through prior mitigation. Every person and en-
terprise within Alaska’s high-risk communities is going
to be directly affected by these policy trends.

Alaska’s communities at high risk from major geologic
hazards include the majority of Alaska’s citizens and a
large majority of the state’s corporate headquarters. In
many urban areas, the state lacks the fundamental data
needed to guide the proper implementation of building
codes, land-use zoning, right-of-way siting, property in-
surance regulation, and contingency planning for adverse
natural hazard events. Within these towns and cities,
damage to existing infrastructure as well as individual
buildings can be reduced. Informed construction prac-
tices, planning, building-code application, and
emergency preparedness can reduce damage costs and
casualties from future events. However, economics dic-
tates that mitigation measures be implemented first
where risk is highest. Because hazards are not uniformly
distributed, engineering-geologic and hazard maps be-
come the first source of information about where damage
is likely to be greatest and, therefore, where mitigation
efforts need to be concentrated. These maps are critical
for emergency planning and the allocation of emergency-
response resources prior to an adverse event.

The DGGS Construction Materials Resources program
provides information on the riprap, sand, and gravel con-
struction materials needed for private and public
infrastructure construction. The information provided
expedites the design and planning phases of state and
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private construction projects and helps control the cost
of those projects for which this information is avail-
able. Sources of construction materials are of special
concern in much of rural Alaska where coarse riprap is
needed for erosion control near towns and villages, and
gravel is needed for local and regional roads.

The FY03 Statewide Engineering Geology and Con-
struction Materials projects outlined below are supported

by General Fund and Federal Receipts.

OBJECTIVES

1.

Protect health and public safety by providing
information on geologic hazards as they affect
human activity.

Lower the costs of construction design and
improve prior planning to mitigate conse-

Services, University of Alaska Geophysical
Institute, and coastal communities, publish tsu-
nami-inundation maps for Homer and Seldovia.

quences arising from natural geologic hazard- 4. Supported by Federal funding as a participant
ous events and conditions. in the Alaska Volcano Observatory (AVO),

3. Provide reliable engineering-geologic data for publish a geologic map of Mt' Spurr volcano.
informed land-use decisions by the government 5. Supported by Federal funding through AVO,
and private sector. participate in the second year of geologic map-

4. Identify sources of sand, gravel, rip-rap, stone, pn}g and l:llz afs, e\l/aluatlon (;fMt' Ven(;ammoi
and other geologic construction materials re- Vl? cano, Alas la Sk argest ;;){(c)gnp > Eﬁl one o d
quired to create the infrastructure, roads, and the m(;st ploor yd Illlown. 18 the secon:
other land-based transportation corridor im- year of a planned t ree-year' prOJect.. '
provements necessary to support expanded 6. Supported by Federal fu.ndlngf maintain and
development of natural resources and other enhance the AVO web site. With as many as
local economic activities, such as tourism, in 500 visitors per day, the AVO web site is one
the state of Alaska. of our most important information dissemina-

tion activities
TASKS 7. Supported by Federal funding through AVO,
Project tasks and products financed by General Fund publish a CD-ROM disk containing
and Federal Receipts in FY03 are: georeferenced bibliographic data for the entire
Aleutian volcanic arc.

1. Partially supported by Federal Receipts as part 8. Supported by'Federal fu.ndu'lg through AVO’
of the Anchorage Geotechnical Project, (1) provide oversight, coordination, and helicop-
publish 1:25,000-scale carthquake si té-re— ter contracting for multi-team fieldwork to con-
sponse ma{ps ;m d accompanying text that de- duct geologic-hazards studies and seismic

. . . . . monitoring of active volcanoes in the Cook
pict estimated ground-motion amplification for . .
shaking frequencies of 1 Hz, 5 Hz, and 0.35 Inlet, Alaska Peninsula, and Aleutian Islands
Hz, and (2) publish a 1:25,000-scale map of reglons. )
seismic site classifications that corresponds to 9. Supported by Federal funding through AVO,
provisions of the International Building Code. participate 1n Yolcano eruption response and

2. Supported partially by Federal funding through hazard mitigation as needed to provide timely
a cooperative project with the University of a'nd accurate warnings and empthn lnforma-
Durham, complete a study of sedimentologic tion to emergency-response agencies and air-
evidence of great earthquakes in the Anchor- traffic controllers. )
age region as a basis for identifying possible 10. Supported by Federal funding through AVO,

methods for forecasting similar future events.

Supported partially by Federal funding and in
cooperation with the Division of Emergency

provide field database and GIS support to on-
going geologic and hazards mapping projects
at Okmok Volcano and Veniaminof Volcano.
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11. Supported by Federal funding through AVO,
initiate monitoring and hazards evaluation of
far western Aleutian volcanoes.

12. Funded by a Federal grant, implement the sec-
ond phase of a three year project to apply re-
mote sensing technology to an investigation of
the Council mining district to identify prospec-
tive areas that may host previously overlooked
placer gold resources.

13. Supported partially by Federal Receipts
through the Statemap program, and in support
of the Statewide Mineral Resource Assessment
program, publish surficial- and engineering-
geologic maps of the Big Delta C-3, SW Big
Delta C-2, and NE Big Delta B-3 quadrangles
in the Salcha River — Pogo area.

14. Partially supported by Federal Receipts secured
in FY01, publish a compilation of all available
information on active faults in Alaska, includ-
ing maps on a CD-ROM showing fault traces
at 1:250,000 scale and a report that presents
all information in a format consistent with the
national fault database.

15. Partially supported by Federal receipts, com-
plete the conversion and publication of 376
1:250,000-scale geologic, materials, hazards
maps of proposed transportation corridors to
modern GIS format and make them available
digitally via CD-ROM and the DGGS Web site.

16. Supported by General Fund receipts and in
cooperation with the Department of Commu-
nity & Economic Development, update the

Program Objectives

digital directory of construction-materials pro-
ducers and develop an interface to serve the
data interactively over the World Wide Web.

17. Supported by General Fund receipts, complete
and publish a 1:63,360-scale combined bed-
rock- and surficial-geologic map of the
Petersville (Yentna) mining district.

18. Supported partly by Federal funds, participate
in an evaluation of the hazards from a large
landslide in Tidal Inlet, Glacier Bay, as a po-
tential source of landslide-induced waves that
could severely impact cruise ship traffic and
other activities.

19. Produce written evaluations of potential haz-
ards in areas of oil exploration leases, land dis-
posals, permit applications, etc., and respond
to verbal requests for information from other
State agencies, local government, and the gen-
eral public (estimated 250-300 responses).

20. As part of the Alaska Coastal Management
Program, conduct reviews of Coastal Policy
Questionnaires and consistency applications to
ensure compliance with the state’s geophysi-
cal hazards standard (6 AAC 80.050)

21. Conduct post-event hazard evaluations in re-
sponse to unexpected major geologic events
(e.g., earthquakes, volcanic eruptions, and land-
slides), providing timely information dispersal
to the public via electronic as well as traditional
methods, and providing event and continuing
hazard information to appropriate emergency
management agencies.

GEOLOGIC MAPS AND REPORTS

The Geologic Maps and Reports project edits, pub-
lishes, and disseminates technical and summary reports
and maps about Alaska’s geologic resources generated
by the Division’s technical projects. The maps and re-
ports released through this project are the state’s primary
vehicle for widely disseminating factual information and
data relating to its subsurface mineral and energy wealth,
its geologic construction materials, and its engineering
geology. These documents focus attention on Alaska’s
most geologically prospective and useful lands and are
the authoritative basis for many of the state’s resource-
related land policy decisions. They also stimulate
geologic exploration investment leading to resource dis-
coveries and subsequent major capital investments.
Timely availability of information derived from DGGS
geological surveys is a significant factor in creating a

more sustainable economy to offset the decline in
Prudhoe Bay oil production.

This project began extensive use of the Internet in FY98
to enhance the disbursement of the Division’s informa-




Program Objectives

tion and to provide state and worldwide access to the
Division’s geologic information base. These efforts
have developed into a major project to establish a state-
federal interagency Internet-accessible Alaska geologic
database management system. The Geologic Maps and
Reports project is financed through the General Fund,
Federal Receipts, and Program Receipts.

OBJECTIVES
1. Disseminate new, accurate, unbiased, Division-
generated data on the geology of Alaska to the
public at large, to interested DNR policy and
regulatory groups, and to all other interested
parties within one year of its acquisition.

2. Preserve and manage the data and knowledge
generated by the Division’s special and ongo-
ing projects in an organized, readily retriev-
able, and reproducible form consistent with
pertinent professional standards.

3. Focus public awareness on Alaska’s most pro-
spective mineral and energy lands.

TASKS

Project tasks and products funded by General Fund,
Federal Receipts, and Program Receipts in FYO03 are:
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1. Assemble and edit the technical and educa-
tional maps and reports of DGGS in both con-
ventional and digital format.

2. Supported by Federal funding, complete the
design and construction of a Division-wide
digital geologic database management system
so that DGGS can improve its cycle time for
responding to geologic resource and engineer-
ing geology queries and for completing its
mineral and energy inventory studies in fron-
tier areas.

3. Supported by Federal funding, initiate the first
year of a two-year project to scan and convert
to digital format all U.S. Geological Survey
Bulletins and Professional reports in the DGGS
library and make them available via the World
Wide Web.

4. Assemble, edit, and publish the annual Alaska s
Mineral Industry report. This report preserves
the definitive statistics for Alaska’s mineral
industry.

5. Maintain the DGGS information management
micro-computer network infrastructure.

6. Maintain the DGGS Web site and make all
DGGS publications available via the site.

GEOLOGIC MATERIALS CENTER

The Geologic Materials Center (GMC) archives and pro-
vides public access to non-proprietary oil, gas, and coal
drill cores and drill-cutting samples, rock cores from
mineral properties, and processed ore, oil, gas, coal, and
source-rock samples. These samples are used by gov-
ernment and private-sector geoscientists to improve the
odds of finding new oil, gas, and mineral deposits that
will maintain the flow of state revenues and provide in-
state employment. The Geologic Materials Center
Project is financed from the General Fund budget and
in-kind contributions directly from industry. The private
sector contributes the cost of delivering all new samples,
sample preparation and analyses, sample logs, and data
logs.

The holdings of the GMC are a continually growing as-
set that is compounding in value over time at little cost
to the state. The GMC facility is staffed by one perma-
nent Division geologist, one federally funded
non-permanent geologist, and numerous private-sector
volunteers. The GMC has formal cooperative agree-
ments with the U.S. Geological Survey, the U.S.

Minerals Management Service, and U.S. Bureau of Land
Management to house and control their Alaska geologic
materials. A voluntary 14-member board advises the
GMC project leader and DGGS on matters pertaining
to the GMC.

OBJECTIVES
1. Enhance oil revenues and in-state employment
opportunities by making oil, gas, and mineral
exploration more effective.

2. Advance the knowledge of the geology and
resources in Alaska’s low-lying structural ba-
sins favorable for oil or gas discovery.

3. Advance the knowledge of Alaska’s mineral
potential by making available representative
samples of ores and drill cores from mineral
deposits throughout the state.

TASKS

Project tasks and products financed by FY03 General
Funds, Program Receipts, and Federal Receipts are:
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1. In accordance with a framework of multiple
interagency cooperative agreements, maintain
the state’s interagency archive of geologic ma-
terials (voucher samples of rocks, oil and gas
well processed samples, core, rock, thin-sec-
tions, ore samples, and hard-rock mineral core)
acquired from private companies and State and
Federal agencies.

2. Systematically record and archive new geologic
material pertinent to Alaska’s energy and
mineral resource development as they are sub-
mitted to the Geologic Materials Center.

Program Objectives

3. Supported by Federal funding, install an up-

dated GMC sample database on the World
Wide Web so that the catalog of the Center’s
holdings is accessible to mineral and energy
explorationists and other interested parties via
the Internet.

. With Federal funding, catalog all historical U.S.

Bureau of Mines statewide mineral samples
stored at the interagency Geologic Materials
Center.

TECHNICAL SUPPORT

The Technical Support group provides financial control
and administrative support for all other projects in the
Geological Development component including: secur-
ing lowest costs for goods and services; maintaining,
and when necessary, procuring vehicles for field work;
coordinating travel arrangements and appropriate paper-
work to minimize travel expenses and field party
subsistence costs; negotiating a contract for field heli-
copter services; administering and monitoring grants and
contracts; tracking and reporting project expenditures
to ensure cost containment within budget for all projects;
mail/courier services; assistance in personnel matters;
petty cash; and any other support necessary to further
increased efficiency or savings in acquiring knowledge
of the geology of Alaska.

OBJECTIVE

1. Facilitate the efficient execution of DGGS pro-
grams and projects.

TASKS
1. Monitor grants and contracts (Federal, Inter-
agency, and Program Receipts) to ensure
deliverables are produced on schedule and
within budget; ensure expenses are properly
billed against grants and contracts and receipts
are collected promptly.

2. Provide accurate, timely reporting of project
expenditures and current balances; encourage
prudent money management.

3. Decrease the cost of transportation to the field
by coordinating personnel travel and supply
shipments; negotiate long-term helicopter con-
tracts in cases where helicopters are necessary;
coordinate Division vehicle use and decrease

requests for reimbursement for personal vehicle
mileage.

. Make travel arrangements and complete travel

authorizations to ensure use of the lowest cost
travel options.

. Provide communication between remote field

camps and office, allowing for unforeseen cir-
cumstances, expediting field supplies, and en-
suring safety of field personnel.

. Assist staff with personnel matters; keep staff

informed about changes in personnel rules or
benefits and ensure that all personnel paper-
work complies with applicable rules and regu-
lations. Estimate future personnel salaries and
benefits to assist management in making hu-
man resource decisions necessary to efficiently
produce the greatest amount of resource infor-
mation.
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PROJECT SUMMARIES—FYO3

Alaska faces the challenge of developing a viable economy from our natural resources while protecting an envi-
ronmental legacy that is the envy of many. The Department of Natural Resources’ Division of Geological &
Geophysical Surveys is an integral partner in the team of state agencies that strive to meet this challenge. The
output from our projects provides the fundamental science required to guide critical policy decisions, catalyze
investment, mitigate the effects of geologic hazards, and improve the quality of life for all Alaskans.

The following overviews of the 37 projects that are being pursued by DGGS in FY03 span the scope of our
legislative mission statement. Each of these projects is making a positive difference for Alaska. Each is imple-
mented through various cooperative agreements with other state and federal agencies, in-house project teams, and
contract. We seek to leverage state General Funds through these arrangements so that we can maximize the annual
coverage of our work.
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AIRBORNE GEOPHYSICAL/GEOLOGICAL MINERAL INVENTORY
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@.dnr.state.ak.us

The Airborne Geophysical/Geological Mineral Inven-
tory project is a special multi-year investment to expand
the knowledge base of Alaska’s mineral resources and
catalyze private-sector mineral development. The project
seeks to delineate mineral zones on Alaska state lands
that: (1) have major economic value; (2) can be devel-
oped in the short term to provide high-quality jobs for
Alaska; and (3) will provide economic diversification
to help offset the loss of Prudhoe Bay oil revenue. Can-
didate lands for this project are identified on the basis
of existing geologic knowledge, land ownership, and
responses to solicitations for nominations from Alaska’s
geologic community. Products resulting from these sur-
veys generally include: (1) 1:63,360-scale acromagnetic
and airborne-electromagnetic maps; (2) 1:63,360-scale
bedrock and surficial geologic maps; (3) 1:63,360-scale
mineral occurrence maps; (4) 1:63,360-scale land sta-
tus map; and (5) various other geological, geochemical,
and geophysical data compilations.

Our long-term objective is to acquire airborne geophysi-
cal and ground-truth geological data for the highly
prospective terranes of the Nome mining district. Be-
cause funding is often limited, the geophysical surveys
and geologic work are being accomplished in stages. In
1993, the Division of Geological & Geophysical Sur-
veys (DGGS) conducted airborne-geophysical and
ground-truth geological mineral surveys in the western
part of the Nome mining district. For FY03, DGGS ini-

tiated an airborne-geophysical survey near Council, a
village about 60 miles northeast of Nome. This current
618-square-mile survey will provide part of the missing
data.

The eastern Nome district encompasses the smaller
Solomon, Bluff, and Council districts, which have col-
lectively produced 1,019,513 ounces of gold from
1898-1999. Dredges were worked on all of the major
streams of the area. The lode source of the gold is not
known. DGGS believes that geophysical data leading
to a better understanding of the geologic framework
hosting identified and potential ore deposits in these
districts will stimulate increased mineral exploration
investment within these belts of rocks and the surround-
ing areas.

The geophysical and geologic data that are produced
from these studies are released to the public and will be
used for decades. Data acquisition for the Council geo-
physical survey was completed by Stevens Exploration
Management Corporation and their subcontractor Fugro
Airborne Surveys in August 2002. Aeromagnetic and
apparent resistivity maps will be produced in a variety
of map formats and will be released in early 2003. Digi-
tal data were also made available to the public at a very
low price and, when viewed with appropriate computer
programs, allow the user to see many subtle trends in
the data that will not be apparent on the paper maps.
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GEOLOGIC GROUND-TRUTH INVENTORY OF THE SALCHA RIVER-POGO

GEOPHYSICAL SURVEY TRACT
Contact: Melanie B. Werdon, Mineral Resources Section, 907-451-5082, melanie@dnr.state.ak.us

During the summer of 2002, DGGS conducted a 57-
day geologic field mapping project within the boundary
of the 1,032-square-mile Salcha River-Pogo airborne
geophysical survey (fig. 1). This is the second year of a
planned three-year study. Mapping was funded by the
federal STATEMAP program and the Alaska Airborne
Geophysical/Geological Mineral Inventory Project. The
objective of this project is to produce 1:63,360-scale
ground-truth geologic maps of a portion of the geophysi-
cal tract, and to evaluate the mineral resource potential
of the area. Currently the southern portion of the area is
of intense interest to the mineral exploration industry
since it includes the Pogo property (a high-grade, plu-
tonic-related, 5.5-million-ounce gold deposit). Other
promising gold targets occur throughout the study area,
and there is the potential for ultramafic-hosted, plati-
num-group-element lode occurrences. The northern
quarter of the region contains several metasediment-
hosted base-metal occurrences.

15O

Several greenschist- to amphibolite-facies metamorphic
rock suites were delineated by previous 1:250,000-scale
mapping of the Big Delta Quadrangle. Contact relation-
ships between these suites are poorly known, and there
are conflicting interpretations in the literature. DGGS
carefully located these boundaries and determined the
types of contact relationships. DGGS has also delin-
eated many previously unrecognized high- and low-angle
faults, and has determined their sense of motion, cross-
cutting relationships, and timing. Identification of
low-angle structures is important because they host some
of the gold deposits in Interior Alaska (for example,
Pogo, True North). We are also testing a 75-km left-
lateral displacement model for the prominent high-angle
northeast-striking Shaw Creek fault; it has important
implications for offset of lithologic units and mineral-
ization in the Pogo and Richardson areas.

Our detailed mapping documents a complex
polydeformational structural history within the metamor-
phic suites, and enables us to subdivide the suites into
metamorphic—stratigraphic units. The metamorphic
rocks have been intruded by numerous ig-
neous/meta-igneous suites of varying ages

1430
500

e (Devonian to Tertiary) and compositions

(felsic to ultramafic[?]). DGGS efforts are
focused on classifying the many types of
plutonic, metavolcanic, metaplutonic,
orthogneiss, and augen gneiss suites in the
study area based on rock textures, petro-
graphic observations, mineralogy, modal

mapping -
area

,E percentages determined from feldspar stain-
ing, major- and minor-oxide and
trace-element compositions, ages, geophysi-
cal signatures, and trace-element-indicated
tectonic origin. Consistent classification fa-
cilitates comparison of these rocks, and

......

s41g
T
! '

T

hsaciile g |

o 2miLes § 1 250000
EXPLANATION:

memmmms  BOTHOARY OF DGGE ATEBOENE GROPHYZICAL STEVEYY Brd 15-MINTIE QUADE RNCLE HAME
GOLD OCCTUEEENCE

+—— -~ - HIGH-AWGLE FATLT =
-~ HYPOYHF:[ZFD HIGE- AWGLE FA TLY

Gazvinny mialebed Bum Webier o s

evaluation of their mineral favorability.

A reconnaissance geologic map of the Pogo
area, and results of geochemical analyses
from DGGS’s summer 2000 reconnaissance
work were published in June 2001. DGGS’s

analytical work from summer 2001 was pub-
e ® lished in June 2002. DGGS plans to publish
1 summer 2002 analytical data, and geologic
maps of the Big Delta C-3, southwest quar-
ter of the C-2, and northeast quarter of the
B-3 quadrangles by June 2003.

P e
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Figure 1. Regional geologic map of a portion of the Big Delta quadrangle.
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ANNUAL ALASKA MINERAL INDUSTRY REPORT
Contact: David ]. Szumigala, Mineral Resonrces Section, 907-451-5025, z00m(@dnr.state.ak.us

DGGS produces an annual summary report on the Alaska
mineral industry. The report has been published for 21
consecutive years as a cooperative venture between the
Department of Natural Resources’ (DNR) Division of
Geological & Geophysical Surveys and the Division of
Community & Business Development (DCBD) in the
Department of Community & Economic Development
(DCED), with help from the Division of Mining, Land
& Water (DMLW) in DNR. The summary of the 2001
Alaska mineral industry is made possible by informa-
tion provided through replies to questionnaires mailed
by DGGS, phone interviews, press releases, and other
information sources.

Publication of the annual mineral industry report by
DGGS is motivated by Alaska Statute 41.08, which
charges the division “fo determine the potential of Alaska
land for production of metals, minerals, fuels, and geo-
thermal resources; the location and supplies of
groundwater and construction materials,; the potential
geologic hazards to buildings, roads, bridges, and other
installations and structures; and shall conduct such
other surveys and investigations as will advance knowl-
edge of the geology of Alaska.” Our objective is to

laska's Mineral
Industry 1999

Alaska’s Mineral Industry 2000

ALRsKA's MINER
A SuMMARyY «

InousTay 199C

i i A SumMARY .

ALaska’s MincraL INDusTry 2000:

e L —

gather, verify, collate and supply statistics and summary
observations about Alaska’s mineral industry in a timely
manner to assist the mining industry and foster a better
understanding of the significance of the mineral indus-
try to Alaska’s private sector and government.

The annual Alaska mineral industry report is a key source
of information about Alaska’s mineral resource dev-
elopment and provides briefings about the status of
Alaska’s mineral industry, State support for mineral ven-
tures, and recently acquired geophysical and geological
data. Statewide and international circulation of the an-
nual mineral industry report and its findings at
professional mineral industry conventions and trade
shows, and in professional journals informs the general
public, local and international mineral industry, and lo-
cal, state, federal, and international government agencies
about current activities within the Alaska mineral in-
dustry. The report serves as a barometer for the mineral
industry’s status in any given year and provides unbi-
ased, authoritative information. Government personnel
formulating public policy affecting resource and land
management rely on the report as an essential asset.

Aaska's
Mineral
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Avaska’s Minerar Inoustry 20013
A SUMMARY w00 tmetas st 5.0 Semmigeis
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GEOLOGY OF THE DELTA MINERAL BELT
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@dnr.state.ak.us

DGGS began a cooperative project with Northern As-
sociates, Inc. (NAI) to prepare and release to the public
a bedrock geologic map of the Delta mineral belt. This
area is in the eastern Alaska Range in the Tok mining
district about 85 km west of Tok. The Delta mineral belt
has been the subject of intense geologic investigation
since volcanogenic massive sulfide occurrences were
found there in 1976. The purpose of this project is to
place in the public domain knowledge that was previ-
ously available only to a few private companies. Grayd
Resource Corporation (Grayd) is the present owner of
the geologic data and geologic materials upon which
this project is dependent and has donated the data in-
cluded in the report to DGGS.

According to Grayd Resources, from 1976 though 1990
about nine companies spent a total of approximately $10
million on exploration in the Delta district. The money
provided geophysical surveys, geochemical data, drill
core, and geologic mapping at scales between 1:1,200
and 1:30,000. Many types of geophysical data includ-
ing CEM, PEM, magnetics, Max-Min EM (HLEM), IP,
Airborne EM 225 line-km gravity, down-hole PEM and
seismic data, were acquired. The amount of core totaled
16,746 m for the 134 drill holes. Approximately 24,000

rock, drill core, stream sediment, and pan concentrate
samples were analyzed.

In 1993 American Copper & Nickel Company (ACNC)
and Pacific Northwest Resources Corporation renewed
exploration efforts in the area as a joint venture. They
were given access to previous mapping, drill core, and
other existing data. Between 1993 and 1998, these com-
panies spent an additional $8 million in the area. Over a
6-year period, these companies conducted both recon-
naissance and detailed geologic mapping of the area,
analyzed an additional 2,600 rock samples and 1,890
core samples, conducted airborne and ground geophys-
ics, and drilled 44 holes totaling about 10,800 m.

More than 40 mineral occurrences have been discov-
ered at Delta. An inferred resource has been calculated
for eight deposits. Study of the core and geologic map-
ping has led to detailed stratigraphy of the area. The
stratigraphy suggests that massive sulfide mineraliza-
tion occurs in at least four stratigraphic levels.

The report and map to be published through this project
are put together by NAI and are based on the geologic
mapping, lithochemistry, airborne geophysics and core
drilling carried out under the super-
vision of NAI personnel between

1994 and 1999 for ACNC and Grayd.
The final versions of the products
were submitted in FY02. The publi-
cation is undergoing final formatting
and editing and will be released in
FYO03 as a Professional Report.
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GEOLOGY OF THE BROXSON GULCH AREA, SOUTHCENTRAL ALASKA
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@.dnr.state.ak.us

This project is a cooperative effort initiated in June 2000
involving the Geological Survey of Canada (GSC),
M.A.N. Resources, Inc. (MAN), and DGGS to better
understand and disseminate knowledge about regional
metallogeny and Triassic magmatism in Wrangellia.
Within the last 10 years, a metallogenic terrane of mafic
and ultramafic rocks favorable for deposits of Ni—-Cu—
PGE, +/-Au has been identified to extend about 600 km
along strike on the margin of “Wrangellia” from north-
ern British Columbia into Alaska south of the Denali
fault. One of the best exposures of this terrane is present
in the Broxson Gulch area, about 180 miles north of
Valdez. The ultramafic rocks form sill-like intrusive
centers thought to have acted as subvolcanic magma
chambers that fed the thick, overlying basalts of the

Nikolai Group. This area has been of much interest to
the mining community in the last several years because
of the potential for platinum-group-element (PGE) metal
deposits. BLM and DGGS are currently conducting a
BLM-funded geophysical survey over the area. The ge-
ology of the area is, however, very poorly known.

For this cooperative project DGGS contracted for and
published a fossil report related to the area and will pub-
lish the geologic mapping created by the GSC and MAN.
The final geologic map will be provided by GSC at the
end of FYO03 for publication by DGGS in FY04. Cur-
rently DGGS and GSC are working on the map
surrounds and information to be displayed in the map.

The paleontological part of the project is com-
pleted. DGGS contracted Dr. Robert Blodgett

UNIT to work in the study area with the GSC for 10
SILL m days during July 2001 to produce a summary
100 fossil report. Dr. Blodgett conducted paleon-
COVERED tological sampling and study of pre-Nikolai
- oo 01RB54 ft Greenstone sedimentary rocks belonging to
UPPER | _—i_—‘f the Tangle subterrane of Wrangellia in the area
2o 01RB55 200  ofthe Amphitheater Mountains, Mt. Hayes A-
SUBUNIT 50 4 and A-5 quadrangles. Two subunits were
L S recognized in the rocks immediately beneath
e 100  the ultramafic intrusions. These subunits both
o= i B0 appear to have been deposited in a euxinic
LOWER | = . o (“nonaerobic”) paleoenvironment, as meta-
-4 s—Ae 0 zoans are notably absent. The lithology of the
SUBUNIT Ja o o & upper subunit suggests correlation in part with
-_"*':,_..‘_r" E‘:\“E SCALE the unnamed Triassic shale, lime, and chert
s L unit recognized in the adjacent Slana River
SILL subterrane in the southeastern part of the Mt.
— Hayes Quadrangle. The lower subunit consists
SUBUNIT b= = = primarily of medium- to thick-bedded, green
SILL siliceous argillite and is in part of Early Per-
mian age, based on the poorly preserved
;‘f‘ 223 megafossils. DGGS published the fossil re-
Sb()B\:JIE?T l_f . = <«— 01RB59A port near the end of FY02.
|+ “ )+ 01RB57, 65 . . o
ST Base of exposure It is hoped thgt the information game.d from
this project will encourage understanding and
mineral exploration of the potential platinum-
EXPLANATION group-element deposits within the Wrangellia
belt in Alaska and will help further the knowl-
- - = oo edge produced from the airborne geophysical
Limestone  Shale Siliceous ~ Gabbroic
(impure) argillite rocks
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DATABASE OF GEOCHEMICAL DATA FROM THE ANIAK MINING DISTRICT
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@dnr.state.ak.us

The Aniak Geochemical Data-
base project is a cooperative
project between the U.S. Bureau
of Land Management (BLM) and
the Alaska Division of Geologi-
cal & Geophysical Surveys
(DGGS). The 1- to 2-year project
is funded by BLM as part of their
study of the “Aniak mining dis-
trict,” a 42,200-square-mile
“mega-district” that encompasses
all of the Aniak—Tuluksak and
parts of the Iditarod, Marshall,
Anvik, Innoko-Tolstoi, and
McGrath mining districts. For
this project, DGGS will create a
database of available geochemi-
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corporations. The data have not
been previously made available to
the public and are currently held in various private de-
positories around the state in a variety of formats. The
goal of this project is to incorporate the disparate data
into a relational database, preserving the original data
attributes in the process, and make the information avail-
able to the general public.

Several mineral deposits and many prospects are known
within the area. Donlin Creek, a major gold deposit near
the center of the area, is a structurally controlled quartz—
sulfide veinlet deposit associated with 70-Ma felsic
dikes. Placer Dome’s 1998 core-drilling program indi-
cated that Donlin Creek has 11.5 million ounces of
contained gold. Volcano-plutonic complexes in the area
are considered favorable for polymetallic vein depos-
its; these deposits may contain base-metal sulfides,
sulfosalts, or gold. Epithermal mercury-rich vein pros-
pects are also present in the survey area.

DGGS originally planned to create a database of ap-
proximately 8,000-10,000 samples during a 2-year
project. During initiation of the project, however, Calista
Native Corporation contributed over 17,700 sample
analyses from the region that are grouped in about 160

computer files. The information covers more than 25
years of mineral exploration in the Aniak mining dis-
trict and was collected by Calista employees and various
exploration companies under contract to Calista. The
data include analyses from Donlin, Nyac, and Red Devil
mining areas among others, and should prove to be of
much interest to the mining community. Varying amounts
of background documentation, such as laboratory of data
origin and method of analysis, are available for the
Calista datasets. The limitations of each dataset will be
highlighted in the database so that the user does not in-
appropriately combine analyses.

Contingent on additional federal funding, analyses from
other sources will be added to the database. For the fi-
nal product, DGGS will provide the data in tables in
Microsoft Excel format, comma-delimited files, and in
a Microsoft Access database for publishing by BLM.
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COMPILATION OF ALASKAN BEDROCK AND SURFICIAL MAP INDEX PROJECT
Contact: Laurel E. Burns, Mineral Resonrces Section, 907-451-5021, lanrel@dnr. state.ak.us

The Alaska Division of Geological & Geophysical Sur-
veys (DGGS) has a cooperative agreement with the U.S.
Geological Survey (USGS) as part of the federal Min-
erals Data and Information Rescue in Alaska (MDIRA)
program. The primary objective of the MDIRA program
is to ensure that all Alaska mineral data are preserved in
a safe and readily accessible format for all potential us-
ers. Information on mineral resources is important for
management policy decisions in both the public and pri-
vate sectors. Higher quality data should lead to better
economic, legislative, and environmental decisions. One
component of this program is a digital (electronic) data-
base of bedrock and surficial geologic map locations of
Alaska known as the Alaska Map Index Project.

The objective of the Alaska Map Index Project is to
determine the current status of bedrock and surficial
geologic mapping of Alaska and make this information
widely accessible to the mineral industry and others.
Currently, no up-to-date index of DGGS, USGS, U.S.
Bureau of Land Management (BLM), and U.S. Bureau
of Mines (BOM) bedrock and surficial geologic maps
exists. The most complete bedrock- and surficial-map
listing, Galloway and Laney (1995), lacks DGGS and
USGS data published after about 1994 and omits com-

pletely any BLM and BOM geologic mapping. No in-
dex map is included with this publication. The latest
listing and index of surficial geologic maps is Pinney
(1991). This publication includes USGS and DGGS
maps published through 1990 and a Series E-scale in-
dex map.

The Map Index project is collating, expanding, and up-
dating previous indexes into a single multi-agency
database of Alaska geologic mapping. Currently about
950 geologic maps of Alaska are included in the data-
base. Each map citation will be linked to a
geographically-referenced outline denoting the map area.
Efforts continue to correct inaccuracies in the map in-
dex and to create the appropriate outlines.

The link to the final database will be placed on the In-
teragency Minerals Coordinating Group (IMCG)
website. Records for DGGS maps will be linked to digi-
tal files of the appropriate scanned maps that are
accessible on the Web as MrSID files. An interactive
map, able to display the map boundaries on an Alaska
map, will be developed for the database. Hardcopy ver-
sions of the index maps and appropriate metadata will
be published.
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COMPILATION OF ALASKA STATE AGENCY LITHOCHEMICAL DATA
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@dnr.state.ak.us

The Alaska Division of Geological & Geophysical Sur-
veys (DGGS) has a cooperative agreement with the U.S.
Geological Survey (USGS) as part of the federal Min-
erals Data and Information Rescue in Alaska (MDIRA)
program. The primary objective of the MDIRA program
is to ensure that all Alaska mineral data are preserved in
a safe and readily accessible format for all potential us-
ers. Information on mineral resources is important for
management policy decisions in both the public and pri-
vate sectors. Higher quality data should lead to better
economic, legislative, and environmental decisions. As
part of this program, all minerals-related Alaska
geochemical datasets need to be incorporated in a com-
prehensive interagency geochemical database system.
One component of this program is a digital (electronic)
database of lithochemical data known as the Alaska State
Agency Lithochemical Data Project.

The objective of the Alaska State Agency Lithochemical
Data Project is to make more DGGS lithochemical data
accessible via the Interagency Minerals Coordinating
Group (ICMG) Web site. As part of the federally funded
MDIRA project, during the past 4 years federal agen-
cies have made a concerted effort to systematically
organize their electronic geochemical data files. That
effort is nearly complete for much of the federal quanti-
tative geochemical data. DGGS possesses a significant
amount of Alaska mineral-related geochemical data that
has not yet been gathered into organized datasets. Some
of the data have not been published; other sets are not
in digital format and are in danger of being lost. The

vast majority of the data have not been digitally linked
with geographic locations.

DGGS is assembling the various at-risk lithochemical
data that have been generated by DGGS, or in some
cases generated by the University of Alaska, organizing
these data into rational datasets and linking them with
georeferenced locations. The DGGS system will be de-
signed and implemented in a manner that is compatible
with U.S. Geological Survey PLUTO and RASS data
sets and will provide the data for the IMCG MDIRA
database and Web site. This project is working in con-
junction with USGS counterparts and the DGGS
MDIRA database project. Geochemical data and lati-
tude and longitude sample locations are first being
compiled in a Microsoft Access database and will later
be reformatted to comply with IMCG data format re-
quirements.

We estimate this project will recover: 1,200 sets (one
sample equals one set) of major oxide analyses, 500 sets
of minor element analyses, 3,000 rock trace-element
datasets, and 500 or 600 mineral compositions datasets.
An additional 1,000 major oxide or trace-element
datasets from unpublished Masters’ Thesis research done
at UAF also will be included. Data exist for the areas of
Haines, Lime Peak, Chugach, Fairbanks, Talkeetna
Mountains, Interior Alaska, Valdez Creek mining dis-
trict, and southwestern Alaska, as well as others. The
project should be completed by the end of June 2003.
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ALASKA RESOURCE DATA FILE PROJECT

(ALASKA MINERAL DEPOSIT DATABASE)
Contact: David ]. S zumigala, Mineral Resonrces Section, 907-451-5025, zo0m(@dnr.state.ak.us

O complete ARDF available as an Adobe Acrobat fils;
additions within the last six months in red

[0 ARDF update in progress

O no known mineral occurrences

[ updsate to be scheduled

DGGS has a cooperative agreement with the U.S. Geo-
logical Survey (USGS) as part of the federal Minerals
Data and Information Rescue in Alaska (MDIRA) pro-
gram. The primary objective of the Data and Information
Rescue project is to ensure that all Alaska mineral data
are preserved in a safe and readily accessible format for
all potential users. Information on mineral resources is
important for management policy decisions in both the
public and private sectors. Higher quality data should
lead to better economic, legislative, and environmental
decisions. One component of this program is a digital
(electronic) database of mineral deposits of Alaska
known as the Alaska Resource Data Files (ARDF). These
files are the first comprehensive update of Alaska’s min-
eral deposit database in a quarter century.

Descriptions of mines, prospects, and mineral occur-
rences in the Alaska Resource Data Files (ARDF) are
compiled for individual USGS 1:250,000-scale quad-
rangles in Alaska (see map) as USGS Open-File Reports
and are available for downloading from the USGS Web
site (http://ardf.wr.usgs.gov/). The records in the data-
base are generally for metallic mineral commodities only

last updated 4/26/02

but occasionally may include certain high-value indus-
trial minerals such as barite and rare-earth elements.
Common industrial minerals such as sand and gravel,
crushed stone, and limestone, and energy minerals such
as peat, coal, oil, and gas are not included in this data-
base.

Descriptions in the ARDF database are derived from
published literature, state mining claim files, state land
status information, personal interviews, and unpublished
reports and data from various sources including DGGS,
the U.S. Bureau of Land Management, the USGS, Alaska
Native corporations, and the mineral industry.

DGGS will complete nine quadrangle mineral deposit
record-sets that meet peer review and USGS ARDF staff
review criteria. DGGS minerals section geologists and
interns have already completed ARDF files for the Big
Delta, Black River, Tanacross, Kantishna River, Char-
ley River, and Ruby quadrangles. In FY03, final review
comments will be addressed for the Eagle, Tanana, and
Melozitna quadrangles, and will conclude our part of
the project.
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GEOLOGIC GROUND-TRUTH INVENTORY NEAR LIVENGOOD,

TOLOVANA MINING DISTRICT GEOPHYSICAL SURVEY TRACT
Contact: David ]. S zumigala, Mineral Resonrces Section, 907-451-5025, zoom(@dnr.state.ak.us

DGGS released airborne magnetic and electromagnetic
geophysical maps for 229 square miles near Livengood,
Tolovana mining district, in February 1999. DGGS plans
to map about 130 square miles of the geophysical sur-
vey tract during the summer of 2003 as part of the federal
STATEMAP program, with funding from state and fed-
eral sources. The Livengood project is part of DGGS’s
airborne geophysical/geological mineral inventory
project, a special multi-year investment by the State of
Alaska to expand Alaska’s geologic and mineral re-
sources knowledge base, catalyze future private-sector
mineral exploration and development, and guide state
planning.

The Livengood area is located about 75 miles north-
west of Fairbanks, Alaska, and the Livengood subdistrict
is the most productive part of the Tolovana mining dis-
trict. Approximately 500,000 ounces of placer gold have
been mined from the region since 1914, with most pro-
duction from Livengood Creek. The area is highly
accessible, with road access provided by the Elliot High-
way and numerous mine roads. The Trans-Alaska
Pipeline also crosses the proposed map area and the pipe-
line corridor provides additional access. Existing

infrastructure would facilitate mineral development of
this area.

The Livengood district is in the northwestern part of the
Yukon-Tanana upland. Bedrock units consist of vari-
ably deformed and metamorphosed chert, shale,
dolomite, argillite, and sandstone in fault or unconform-
able contact with a thick flysch sequence to the north.
Highly altered, probably Devonian, basalt is spatially
associated with low-angle thrust faulting on the north
flank of Money Knob south of the Livengood townsite.
Minor diorite, gabbro, greenstone, and serpentinite crop
out on the south flank of Amy Dome. Late Cretaceous
to earliest Tertiary intermediate to felsic igneous rocks
intrude the metamorphic rock packages. Numerous felsic
dikes and sills have been previously mapped in the cen-
tral part of the Livengood district on Money Knob and
the igneous rocks have a spatial association with the
headwaters and presumed source area for most of the
district’s placer gold, especially deposits in Ruth, Lillian,
and Olive creeks.

Fourteen inactive placer gold mines and nine metallic
lode occurrences occur in the Livengood geophysical
tract (Alaska Resource Data Files [ARDF]).
Lode prospects with gold, mercury, and/or

DGGS

7 antimony mineralization are concentrated on
the west end of Money Knob. Current lode
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mineral exploration continues in the Money
Knob—Amy Dome area. South of Money
Knob, anomalous base-metal concentrations
have been found in stream-sediment samples
from Ranney Hollow and copper—molybde-
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num porphyry mineralization was drilled near
Winter Creek. There is also potential for ul-
tramafic-hosted precious-metal deposits
throughout the area.

New geologic mapping with interpretation of
DGGS geophysical data will lead to better un-
derstanding of the geologic framework for ore
deposits in the Livengood area and should
stimulate increased mineral exploration in-
vestment within this belt of rocks. This
project’s products will be a series of geologic
and geophysical maps at 1:63,360 scale, and
reports containing geological, geochemical,
and geophysical data compilations. Geologic
maps will be completed by June 2004.
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DELTA RIVER AIRBORNE GEOPHYSICAL PROJECT
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@.dnr.state.ak.us

The Delta River airborne geophysical project, a coop-
erative project between the U.S. Bureau of Land
Management (BLM) and the Alaska Division of Geo-
logical & Geophysical Surveys (DGGS), is funded by
BLM as part of their Delta River mining district study,
part of the mineral assessment of federal lands in Alaska
required by Section 1010 of ANILCA (Alaska National
Interest Lands Conservation Act). This project is the fifth
such cooperative BLM-DGGS airborne geophysical
project since 1995. The role of DGGS is to contract and
monitor geophysical data acquisition and processing, and
to release the geophysical data to the public. BLM geo-
physical projects are similar to the geophysical part of
the Alaska Airborne Geophysical/Geological Mineral
Inventory program funded by the State of Alaska, but
differ in that they concentrate on federal lands instead
of State lands. These airborne surveys are an essential
element of the State of Alaska’s and U.S. Bureau of Land
Management’s ongoing programs to encourage explo-
ration in promising mineral districts within Alaska and
to make mineral information available to the

public.

This survey tract lies in the south-central
part of the Mt. Hayes Quadrangle, about 180
miles north of Valdez. Most historic pros-
pecting of the area has concentrated on
placer gold deposits as well as copper in
amygdaloidal basalts, quartz veins, and
skarn occurrences. More recent investiga-
tions have concentrated on the potential for
nickel-copper deposits and their associated
platinum-group-element (PGE) metals. The
rocks particularly favorable in the area for
these deposits are ultramafic sills, dikes, and
stocks thought to be feeders for the coeval
Triassic Nikolai basalts of the Wrangellia
terrane. Within the last 10 years, it has been
realized that the ultramafic rocks in this re-
gion form the western part of a metallogenic
terrane of mafic and ultramafic rocks fa-
vorable for deposits of Ni-Cu—PGE, +/-Au
that extend about 600 km along strike on
the margin of “Wrangellia” from northern
British Columbia into Alaska. The ultrama-
fic rocks form sill-like intrusive centers
thought to act as subvolcanic magma cham-
bers that fed the thick, overlying basalts of
the Nikolai Group. Many of the intrusive
bodies in the area are covered by the basalts

as well as other surficial deposits and vegetation. Re-
gional acromagnetic surveys were flown of this area in
the early 1970s, but we believe that modern, more closely
spaced—and thus more detailed—surveys will provide
better control to more accurately determine folding and
faulting, mineral phases, and alteration critical to defin-
ing geology and locating different types of
mineralization.

Acquisition of aecromagnetic and electromagnetic data
for the 353-square-mile Delta River survey tract was
accomplished in August and September 2000 by Stevens
Exploration Management Corp. who subcontracted
Fugro Airborne Surveys. The new geophysical data will
be merged with previously acquired private-sector data
collected by American Copper and Nickel Company in
1995. The maps and digital data will be released to the
public by mid-March 2003.
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SLEETMUTE AIRBORNE GEOPHYSICAL PROJECT
Contact: Lanrel E. Burns, Mineral Resources Section, 907-451-5021, lanrel@dnr.state.ak.us

The Sleetmute Airborne Geophysical Project, a coop-
erative project between the U.S. Bureau of Land
Management (BLM) and the Alaska Division of Geo-
logical & Geophysical Surveys (DGGS), is funded by
BLM as part of their Aniak region mineral assessment
program, part of the mineral assessment of federal lands
in Alaska required by Section 1010 of ANILCA (Alaska
National Interest Lands Conservation Act). This project
is the sixth such cooperative airborne geophysical project
funded by BLM since 1995. The role of DGGS is to
contract and monitor geophysical data acquisition and
processing, and to release the geophysical data to the
public. The BLM geophysical projects are similar to the
geophysical part of the Alaska Airborne Geophysical/
Geological Mineral Inventory program funded by the
State of Alaska, but differ in that they concentrate on
federal lands instead of State lands. These airborne sur-
veys are an essential element of the State of Alaska’s
and U.S. Bureau of Land Management’s ongoing pro-
grams to encourage exploration in promising mineral

districts within Alaska and to make mineral information
available to the public.

The Sleetmute survey area covers 641 square miles in
the north-central part of the Aniak—Tuluksak mining
district. Most of the survey area is composed of the Cre-
taceous Kuskokwim Group, which consists of marine
turbidites with lesser shallow-marine and fluvial rocks.
A few volcano-plutonic complexes of Cretaceous—Ter-
tiary age are exposed in the survey area and consist of
andesite, basalt, plutonic rocks (ranging from alkali-gab-
bro to monzonite to granite), and rhyolitic and basaltic
dikes. Several mineral deposits and numerous prospects
are known within the survey area, but are difficult to
trace because of poor exposure.

The volcano-plutonic complexes are considered favor-
able for polymetallic vein deposits; these deposits may
contain base-metal sulfides, sulfosalts, or gold.
Epithermal mercury-rich vein prospects and deposits,
such as Red Devil, are also
present in the survey area. Donlin
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Creek, a major gold deposit
about 10 miles west of the
Sleetmute survey area, is a struc-
turally controlled quartz—sulfide
veinlet deposit associated spa-
tially and temporally with 70-Ma
felsic dikes. Placer Dome’s 1998
core-drilling program indicated
that Donlin Creek has 11.5 mil-
lion ounces of contained gold.

The aeromagnetic and electro-
magnetic data from the
previously acquired Aniak geo-
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physical survey, completed in
2000, will be merged with the
new Sleetmute data. The Aniak
survey also was funded by BLM
and managed by DGGS as part
of the Aniak region mineral as-
sessment study. The new data

- should be released by mid-June
= 2003.
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NPRA-BROOKS RANGE FOOTHILLS PROGRAM
Contact: David 1.. 1.ePain, Energy Resources Section, 907-451-5011, davele@dnr.state.ak.ns

The goal of this 5-year program, scheduled for comple-
tion in FYO04, is to develop a detailed sequence
stratigraphic framework for Cretaceous sedimentary
rocks exposed in the foothills belt north of the Brooks
Range, between the Dalton Highway in the central Arc-
tic and the DeLong Mountains in the western Arctic.
The reservoir quality of selected sandstone bodies and
source rock potential of shales in the Cretaceous suc-
cession will then be evaluated within this detailed
stratigraphic context. The geographic focus of the pro-
gram is a six-quadrangle area shown in the inset map
below.

During the FY03 field season, detailed stratigraphic sec-
tions were measured through portions of the Torok,
Nanushuk, and Tuluvak formations near the Chandler
and Colville rivers south and west of Umiat, respectively.
High-frequency sequence-bounding unconformities in
the upper Nanushuk at Ninuluk Bluff were reexamined.
In addition, exposures of the Carboniferous Lisburne
Group and the Triassic Otuk Formation were examined
near the mountain front along Tiglukpuk Creek, and a
3,700-meter-thick basin-to-shoreline transition succes-
sion of Upper Cretaceous strata exposed immediately
east of the Dalton Highway was examined in detail. Of
particular economic significance, several sandstone beds
in the Torok and Nanushuk formations, and in the Up-
per Cretaceous succession east of the Dalton Highway
exhibited strong hydrocarbon odors. Over the past four
field seasons, oil-stained sandstones have been observed
in the Torok and Nanushuk formations over a large geo-
graphic area in the Chandler Lake, Umiat, and

Sagavanirktok quadrangles, including Alaska State lands
(red dots on inset show locations of oil-stained sand-
stones). The discovery of oil-stained Upper Cretaceous
strata east of the Dalton Highway (immediately east of
eastern edge of the inset map) expands the geographic
and stratigraphic extent of hydrocarbon shows in the
foothills belt. Results from this program have identified
key sequence-bounding unconformities and potential
reservoir facies that are important for understanding the
distribution of potential hydrocarbon reservoirs in the
foothills belt and in coeval deepwater strata to the north
in the northeastern NPRA.

In conjunction with stratigraphic studies during the FY03
field season, a 19-meter-thick section of Jurassic age
organic-rich shale with up to 14 percent total organic
carbon was sampled in detailed for source rock evalua-
tion, and field reconnaissance was conducted along the
Brooks Range mountain front in preparation for
1:63,360-scale geologic mapping planned for the FY04
field season. In addition, field checking digitized cop-
ies of older 1:125,000-scale geological maps of the
Chandler Lake, Ikpikpuk River, Killik River, and Umiat
quadrangles was completed. These maps are part of a
series of maps being digitized by the U.S. Geological
Survey in a collaborative program with this project. The
first in this series (Umiat Quadrangle) is in final review
and will be released Fall FY03.

Products from this project will include: Measured sec-
tions (released during the winter following each field
season); summary of the petrology and reservoir qual-
ity of selected sandstone
bodies (released winter

FYO04); and a report sum-
marizing the sequence
stratigraphy and reservoir
quality of Cretaceous rocks
(released winter FY05).
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HOLITNA BASIN ENERGY RESOURCE STUDY
Contact: David 1.. 1 ePain, Energy Resources Section, 907-451-5011, davele@dnr.state.ak.ns

The Division of Geological & Geophysical Surveys
(DGGS) is conducting a study to evaluate the potential
for gas in Tertiary strata of the Holitna basin. A local
source of gas in the Holitna basin would meet the needs
of local communities and promote development of
nearby mineral resources, such as the Donlin Creek
Mine. The small amount of detailed information avail-
able regarding the geology of the basin discourages
future exploration of the basin’s energy resources.

The Holitna basin is a subsurface strike-slip basin lo-
cated south of the Kuskokwim River, near the village of
Sleetmute. Gravity data suggest that the basin contains
up to 6,000 meters of Tertiary age sedimentary rocks.
The location of the basin astride the Farewell fault sug-
gests that its formation and fill are related to right-lateral
strike-slip motion on the fault. No exposures of the ba-
sin-fill exist, making direct evaluation of its gas potential
possible only through an expensive drilling program.
However, exposures of Tertiary age coal-bearing rocks
are present northeast of the Holitna basin, along a north-
east-trending belt that straddles the Farewell fault.

During the FYO01 and FYO03 field seasons DGGS con-
ducted detailed stratigraphic studies of Tertiary strata in
this belt to characterize the reservoir quality of sand-
stones and conglomerates, and the gas potential and
thermal maturity of coals and carbonaceous shales. Pre-
liminary organic geochemical samples collected during

the FYOI season indicated good gas source potential
and some liquid hydrocarbon potential. Organic
geochemical samples collected during the FY03 season
will provide more detailed information on the gas and
liquid hydrocarbon source potential of non-marine strata
thought to fill the basin. In addition to fieldwork, DGGS
has nearly completed an integrated interpretation of high-
resolution aeromagnetic and detailed regional gravity
datasets covering the basin. Interpretation of these geo-
physical datasets will result in a better understanding of
the origin, deep structure, and sedimentary fill of the
basin. DGGS is also evaluating shallow seismic tech-
niques to assess the subsurface structure and will
complete a 1:63,360-scale geologic map of the nearby
Sleetmute A-2 Quadrangle. The dataset resulting from
this project will allow DGGS to make meaningful gen-
eral conclusions regarding the petroleum potential of
the basin.

Products from this project will include a report summa-
rizing the reinterpreted high-resolution aeromagnetic and
gravity data and a summary report on the gas potential
of the Holitna basin that incorporates all available data
and makes recommendations, if appropriate, for future
work. These reports are in preparation and will be re-
leased Fall FY03. The geologic map of the Sleetmute
A-2 Quadrangle will be released Fall FY04.
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COALBED METHANE FOR RURAL ALASKA ENERGY
Contact: James G. Clough, Energy Resources Section, 907-451-5030, jin@dnr.state.ak.us

The Division of Geological & Geophysical Surveys
(DGGS) is evaluating the potential for local sources of
coalbed methane to meet Alaska’s rural energy needs in
communities situated on or near coal basins. The pres-
ence and quantity of producible coalbed gas in these
basins remains unknown and untested until test drilling
can assess the quantity and quality of this resource.
Coalbed methane can be locally produced and consumed
using shallow well fields and short pipelines. This rela-
tively inexpensive, clean coalbed methane could have
considerable positive impact in villages that are now
isolated from the power grid by reducing pollution prob-
lems from existing diesel generators, making a local gas
production company possible, and allowing viable in-
dustrial development in areas that now use subsidized
or imported energy.

DGGS, in cooperation with the U.S. Geological Survey
(USGS) and the U.S. Bureau of Land Management—
Alaska (BLM), is taking the lead role in evaluating
Alaska’s remote coal basins for their shallow coalbed
gas potential, and is focusing on three sites that have
the highest potential for coalbed gas: (1) Wainwright
on the western North Slope, (2) Fort Yukon in the Yukon
Flats, and (3) Chignik area communities on the Alaska
Peninsula.

In 2000, DGGS entered into a cooperative research
agreement with the Kansas Geological Survey to con-
duct a shallow seismic study at Fort Yukon to evaluate
the lateral continuity and thickness of coal seams be-
neath the community. Approximately 8.5 line miles of
seismic reflection study was conducted using the Kan-
sas Geological Survey’s IVI mini-vibrator (figs. 1 and
2). Processing of the acquired data shows a number of
significant reflectors present, including the top of the
lignite (at »1,200 feet) and indications that at least two
more significant coal-bearing zones are present beneath
the upper lignite and these coal intervals underlie the
entire community (fig. 2). Planning is underway to re-
enter the 1994 USGS climate test hole at Fort Yukon,
sample the coal interval for gas content and conduct
geophysical logging of the drill hole.

During November 2002, a water well rig drill hole near
Chignik Lake will be monitored for coal intervals to the
depth of 750 feet. If coals are encountered, they will be
collected and tested for gas content by canister desorp-
tion.

DGGS is currently working with the U.S. Department
of Energy’s Los Alamos National Laboratory to obtain
the funding to develop coiled-tubing microhole drilling
technology with the capability to drill to depths of 3,500
feet at approximately one-third the cost of conventional
coalbed gas drilling, estimated to be as high as $1.8 mil-
lion per site. The University of Alaska will participate
with DGGS, Los Alamos, USGS, and BLM in the de-
velopment and implementation of this new technology.

*FORT YUKON SHALLOW SEISMIC
April 2001

S
1994 drill site

Figure 3. Coal seams beneath Fort Yukon based on shallow
seismic survey.



Project Summaries

Alaska Division of Geological & Geophysical Surveys 35

EVALUATION OF EFFECTS OF DRILLING AND COMPLETION FLUIDS

IN SHALEBED METHANE RESERVOIRS—RED DOG MINE
Contact: James G. Clongh, Energy Resonrces Section, 907-451-5030, jim@dnr.state.ak.us

Preliminary tests of organic-rich shales at the Red Dog mine
in northwestern Alaska (fig. 1) suggest potential exists for
shalebed methane gas. Red Dog Mine is the world’s larg-
est lead—zinc mine with reserves for 50 plus years of mining.
Annual costs for diesel-based energy at the Red Dog Mine
exceed $20 million. To find an alternative source of energy
at the Mine, the U.S. Department of Energy funded a pilot
program in 2001 to develop tools and techniques for ob-
taining key reservoir parameters from slim holes (fig. 2).
Several slim-hole test wells were drilled to target the Kuna
and Kayak Formations that are shale gas bearing. Ethylene
glycol is used to keep the holes from freeze-up during drill-
ing and following completion. Glycol may affect porosity
and permeability measurements as they relate to gas pro-
duction from shalebed and coalbed reservoirs, as well as
create permanent formation damage. DGGS is providing

Figure 2. Slim-hole drill rig in open pit

project oversight and geologic framework for a Reimburs-
able Services Agreement (RSA) to the University of Alaska
Petroleum Engineering Department to evaluate the effects
of glycol on porosity and permeability measurements on
slim-hole drill core from the Red Dog Mine (fig. 3). The
overall project objective is to use the permeability mea-
surements to assess formation damage during drilling and
well completion.

Project tasks include:

- Measure permeability and porosity from cores ob-
tained from the slim-holes drilled at the Red Dog
Mine.

- Evaluate formation damage arising from the drilling
and completion fluids used at the Red Dog Mine

- Initiate a program designed to establish laboratory
capability at the University of Alaska Fairbanks that
can support future shallow gas (primarily coalbed
methane and shalebed gas) exploratory drilling and
production operations in Alaska.

, Barrow

RED DOG
MINE 4
Shale bed
methane

play Shule

As coal seams are reservoirs with natural pores, the frac-
turing fluid can cause more damage to the permeability
than in the case of matrix reservoir. Evaluation and research
of the resulting damage caused by the fracturing liquid to
the permeability of the coal become very important. For
this, a system for measuring the permeability of coal core
in quasi-triaxial mode will be developed. The system can
be used to measure coal sample permeability simulating
reservoir temperature and pressure before and after frac-
turing. The system consists of three main components:
Sample holder, hydraulic pressuring system, and pumping
system. Experiments will be conducted using specialized
equipment that simulates as closely as possible the “down-
hole” conditions of pressure and temperature. Background
information concerning slim-hole drilling at the Red Dog
Mine will be collected to support the design of the experi-
ments to measure permeability and assess formation
damage.

A final project report documenting project methodology,
results, conclusions, and recommendations for drilling and
completion of slim-holes to develop shallow gas resources
in Arctic Alaska will be completed by the end of FY03.
Funding ($37.0) for this project is from State CIP and U.S.
Department of Energy funds. The U.S. Geological Survey
and the U.S. Bureau of Land Management are cooperative
partners in this effort as well.

= iy

Figure 3. Slim-hole drill cre
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ALASKA COAL DATABASE
NATIONAL COAL RESOURCE DATA SYSTEM

Contact: James G. Clongh, Energy Resonrces Section, 907-451-5030, jim(@dnr.state.ak.us

The long-term goal of the Alaska Division of Geologi-
cal & Geophysical Surveys’ (DGGS) participation in
the U.S. Geological Survey’s (USGS) National Coal
Resource Database System (NCRDS) cooperative pro-
gram is to record all known coal resources in Alaska,

assessment. Rural and roadless communities in both
regions currently import costly diesel fuel to provide
heating and electrical power generation, particularly
Petersburg and Angoon (southeastern Alaska) and
Kwethluk and Eek (southwestern Alaska). With the ad-
vent of coalbed methane as a major domestic
energy source in the 1980s, nationwide as-
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sessments of coal basins for their coalbed gas

Coal Coal potential are currently underway. Expanding
Field Locality .
\ P our knowledge base of coal resources in
\ ™

southeastern and southwestern Alaska may
well benefit rural communities by providing
a local source of solid fuel or coalbed gas to
meet energy needs. Additionally, local energy
sources prevent potentially catastrophic fuel
spills that may occur during the transporta-

Kuiucoal|  tion and storage of liquid fuels.

district

Contingent on federal funding, during the
2003 and 2004 field seasons, DGGS staff will
conduct field examinations of coal outcrops
in the Angoon, Admiralty, and Kuiu coal dis-
tricts of southeastern Alaska. During the 2005

G

and archive them in a single, readily accessible data-
base available at the USGS website: http://
energy.er.usgs.gov/products/databases/USCoal/. En-
coded and formatted data for northwestern, northern,
interior, southcentral Alaska, Alaska Peninsula, Nulato,
and Kobuk coal fields of Alaska have been included
previously in the Alaska portion of the NCRDS.

In the course of gathering information to expand the
NCRDS database that contains coal qual-

field season we will visit the Eek River coal
locality. Coal samples collected will be submitted for
proximate, ultimate, and trace-eclement analyses, and
selected samples will be submitted for gas isotherm stud-
ies. Products from this project are: (1) encoded and
formatted coal resource data of new samples submitted
to the USGS in their USTRAT and USALYT computer
files for inclusion into the Alaska coal database, and
(2) a final report detailing coal resource data for each of
the coal fields.

ity and stratigraphic data for Alaska, the
need for collecting new coal samples and
current stratigraphic data was recognized.
The most frequent problems encountered
were lack of accurate outcrop and coal
sample locations, suspect coal quality
analyses, and insufficient stratigraphic
control. The coal quality and stratigraphic
context of coals in both the southeastern
Alaska and the Eek River areas are poorly
known. This NCRDS project will help al-
leviate the lack of data for these coal fields
by providing significant new coal quality
data and accurate stratigraphic informa-
tion for meaningful coal resource
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YUKON FLATS BASIN HYDROCARBON POTENTIAL STUDY
Contact: Rocky R. Reifenstubl, Energy Resources Section, 907-451-5026, rocky@dnr.state.ak.us

The Division of Geological & Geophysical Surveys
(DGGS), together with the U.S. Geological Survey (USGS),
is evaluating the hydrocarbon potential of the Yukon Flats
basin. This evaluation will result in new data on coal qual-
ity, sedimentary facies, and hydrocarbon reservoir potential
for rocks in the basin.

Background: Several aspects of the Yukon Flats basin (fig.
1) impede evaluation of its energy resource potential:

i
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' Tozitna terranes in oulcrop

Spaculative extent of Tozitna 127, &1/,
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(1) The tectonic origin of the basin is complex and not well
known, (2) detailed information on the stratigraphy and
depositional systems in the basin does not exist, (3) the
presence and locations of coal and petroleum source rocks
is uncertain, and (4) the favorable distribution of reservoir
and topseal sediments relative to potential source beds is
unknown. The Yukon Flats basin cannot be considered for
energy resource exploration until the surface and subsur-
face geology, as it relates to coal, oil, and gas accumulations,
is better known.

Geologic setting: The Yukon Flats basin is a 65-million-
year-old extensional basin associated with strike-slip
movement along the Tintina fault system. The basin is in
east-central Alaska, between the Trans-Alaska pipeline and
the Canadian border, and contains known coal-bearing
strata on the western, southwestern, and southeastern mar-
gins. Associated with the coal-bearing strata are
carbonaceous shale and sandstone units that further influ-
ence the energy resource potential (coalbed gas and
shalebed methane as well as conventional gas and oil) for
the Yukon Flats. More oil-favorable sedimentary rocks ex-
ist in the Kandik basin thrust belt immediately to the east
of the Yukon Flats. Late Cretaceous to Tertiary sedimen-
tary strata (45 to 65 million years old) of the Tozitna terrane
is present in widely scattered exposures around the mar-
gins of the Yukon Flats basin. These exposures, combined

with gravity and two-dimensional seismic data collected
in the 1980s (fig.2), indicate the basin is filled with at least
15,000 feet of nonmarine sediments. Seismic stratigraphic
observations indicate the basin fill comprises three strati-
graphic cycles, each composed of different proportions of
lake and river sediments. Extremely rich oil-prone source
rocks are known from lake sediment successions in other
basins around the world (Southeast Asia and China). There-
fore, it is possible that lake sediments in the Yukon Flats
basin may include oil-prone or gas-prone organic material.
In addition, extremely rich oil-prone marine source rocks
(tasmanites) are known from a few widely scattered locali-
ties in the pre-Tertiary sedimentary bedrock in the Christian
Quadrangle north of the Yukon Flats basin. While the lat-
eral extent of these rocks is unknown, it is possible that
they extend under at least part of the Yukon Flats basin.
Potential reservoir sandstones may be present in structural
and stratigraphic trapping configurations, and lake sedi-
ments could serve as reservoir topseals. Given the thickness
of the basin fill and assuming a geothermal gradient simi-
lar to that of the Nenana basin, temperatures conducive to
petroleum maturation and expulsion occur below 7,000 to
10,000 feet. The relative proximity to the Trans-Alaska pipe-
line and the Yukon River make the Yukon Flats basin an
attractive frontier basin for exploration. However, the lack
of a basin-wide synthesis of the tectonic setting, structural
geology, stratigraphy, and thermal regime discourages ex-
ploration activities.

Products: DGGS will synthesize the existing industry
dataset and integrate new site-specific data from the pe-
rimeter of the basin to develop an up-to-date evaluation of
the hydrocarbon potential. Products include: Compilation
of all shallow borehole and lithological data; sandstone
petrology including mineralogy, cements, porosity, prov-
enance, and diagenetic history; depositional facies and
hydrocarbon reservoir potential of Tertiary sandstones; and
coal quality and stratigraphic data input into the NCRDS.
This project will be completed by June 2003, however, ad-
ditional funding may be available for future studies.

Figure 2. 18970's seismic line on border of Yukon Flats, view to southwest.
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DELTA AREA COALBED METHANE, STRUCTURAL AND STRATIGRAPHIC PROJECT
Contact: James G. Clongh, Energy Resonrces Section, 907-451-5030, jim(@dnr.state.ak.us
Contact: Paige R. Peapples, Energy Resources Section, 907-451-5031, paige_peapples@dnr.state.ak.us

The Division of Geological & Geophysical Surveys
(DGGS) is evaluating the potential coalbed methane in
the Delta area of the eastern middle Tanana basin. The
presence and quantity of producible coalbed gas in this
basin is unknown and untested. The study area (fig. 1)
extends from the Jarvis Creek coal field (Mt. Hayes
Quadrangle) to north of Delta Junction (Big Delta Quad-
rangle) and westward to the Wood River coal field
(Fairbanks Quadrangle) (fig. 2). Industry is actively ex-
ploring this region for its coalbed methane potential to
meet energy needs in
Delta Junction and Fort

lowing tasks: (1) Compile existing literature, geologic
map data, and structural, geologic, sedimentary, pale-
ontologic, and thermal information, including borehole
data from Jarvis Creek; (2) research and evaluate basin
hydrogeologic data; (3) reconstruct the tectonic history
of the basin; (4) interpret regional and local stresses uti-
lizing GIS software, geo-referenced LANDSAT, and
aerial photos; (5) identify potential fracture networks,
evaluate fluid flow regime, and model coalbed gas gen-
eration-to-production pathways; and (6) conduct

Greely. This area is iso-
lated from the existing
power grid and diesel
and heating fuel are
currently used to gen-
erate electricity and
heat in residences and
businesses.

Dy Crook

The Delta Area project

is a 2-year project that
began July 1,2002, and
will be completed June
30, 2004. Project work
will consist of the fol-
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Figure 1. Generalized geology of the eastern Middle Tanana Basin (modified from Wilson and

others 1998)

Figure 2.
Creek.

Coal-bearing Suntrana Formation at Wood River Coal Field on Coal

volumetric analysis to predict po-
tential coal reserves or gas
resources for the basin. Interim
products will be publicly released
on a timely basis, including coal
quality data. Products at the end of
year one will include summary re-
ports on preliminary findings of
reconnaissance-level fieldwork,
coal quality, and preliminary tec-
tonic analyses. Final products at the
completion of the project (FY04)
will include a final report summa-
rizing the coalbed methane
potential and final release of coal
quality data. This project is funded
by a combination of General
Funds, State CIP, and industry Pro-
gram Receipts.
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KANAYUT RIVER STATEMAP PROJECT
Contact: David 1.. 1 ePain, Energy Resources Section, 907-451-5011, davele@dnr.state.ak.ns
Contact: Ellen E. Harris, Energy Resonrces Section, 907-451-5024, ellie@dnr.state.ak.us

Proposed geologic mapping in the Kanayut River area
of the Chandler Lake Quadrangle, outlined on the inset
map in dark blue, is part of the National Cooperative
Geologic Mapping Program which partners the U.S.
Geological Survey and state geological surveys to pri-
oritize the geologic mapping requirements of the nation,
and to promote publication of geologic maps. The
Kanayut River area was selected for detailed geologic
mapping because it encompasses stratigraphic and struc-
tural elements important to understanding the geology
and oil and gas potential of the central Brooks Range
foothills belt and the adjacent North Slope. Surface ge-
ology mapped in the Kanayut River corridor can then
be correlated to geology mapped elsewhere in Arctic
Alaska and to subsurface stratigraphic units encountered
in the Prudhoe Bay—Kuparuk area, the Colville Delta,
and to recent exploration wells drilled in the northeast-
ern NPRA. Recent oil discoveries in the northeastern
NPRA and on adjoining State lands immediately to the
east have generated strong interest in new exploration
play concepts for Jurassic and Cretaceous strata in fron-
tier areas of the North Slope. This interest is reflected in
recent State and Federal lease sale results. In addition,
the growing demand for natural gas has resulted in con-
siderable interest in the Brooks Range foothills belt as a
viable gas province. Many petroleum explorationists,
particularly those in smaller companies that are new-
comers to Alaskan geology, rely on DGGS for continuity
of mapping and stratigraphic studies to improve under-
standing of the geologic framework of the North Slope
and advance their search for hydrocarbons.

Initial assessment of the technical and logistical needs
to map the Chandler Lake C-2 and northern half of the
B-2 quadrangles during the 2003 field season is under-
way. Objectives include: conducting stratigraphic studies

of key map units, including the Kanayut Conglomerate,
Lisburne Group, Okpikruak Formation, Fortress Moun-
tain Formation, and the Torok and Nanushuk formations
to support map unit descriptions and facies interpreta-
tions; evaluating the reservoir potential of selected map
units; correlating map units and structural interpretation
of the Ellesmerian and Lower Brookian sequences to
understand the structural transition from
parautochthonous rocks of the northeastern Brooks
Range to allochthonous rocks of the north-central Brooks
Range and adjacent foothills belt, and to constrain the
timing of deformation; sampling for organic geochemi-
cal analysis to evaluate hydrocarbon source rock
potential in upper Triassic through Lower Cretaceous
rocks; and petrographic studies to differentiate units and
define provenance for Lower Brookian rocks. Support-
ing investigations include sampling for apatite fission
track analysis, porosity and permeability determinations,
micropaleontologic and macropaleontologic age
determinations, and radiometric dating. This informa-
tion will be used to produce a comprehensive geologic
map of the Kanayut River corridor and to evaluate the
petroleum source rock and reservoir potential of selected
map units.

This map will advance DGGS’s 1:63,360-scale geologic
mapping westward along the Brooks Range mountain
front and adjacent northern foothills (previous mapping
is outlined in red on the above inset figure). Products
resulting from this project will include: A comprehen-
sive geologic map at 1:63,360 scale with supporting text
(released Winter FY05); a surficial geologic map, and a
construction material resources and geologic hazards
map (released Fall FY05). All samples will be archived
and available in a geographically referenced relational
database.
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ANCHORAGE GEOTECHNICAL PROJECT
Contact: Rodney A. Combellick, Engineering Geology Section, 907-451-5007, rod@dnr.state.ak.us

DGGS finished compiling historic geotechnical bore-
hole data and deep water-well logs for the Anchorage
area in 2000 but continues to add significant data to the
database as they become available. Our GIS database
index currently contains more than 4,200 borehole and
water-well logs from all known public and private
sources. Of these, we have entered downhole technical
data for over 2,500 boreholes; the remainder are stored
in hardcopy format and may be quickly located via the
digital index. To the best of our knowledge, the GIS
database is complete for all geotechnical boreholes
greater than 50 ft deep and all available digital well-log
data for water wells greater than 100 ft deep. Develop-
ment of the database was supported by funding from
the U.S. Geological Survey’s National Earthquake Haz-
ards Reduction Program (NEHRP).

In conjunction with this project, we are collaborating
with the University of Alaska Geophysical Institute
(UAGTI) on a seismic microzonation project to combine
geological and geophysical data in the preparation of
maps that will aid planners and developers in the design
and construction of more earthquake-resistant facilities.
Subsurface geologic information has proven highly ben-
eficial in the processing and interpretation of seismic
data collected by UAGI. The first products developed
by this project are seismic site-response maps that show
the variation in ground-motion amplification that can
be expected in Anchorage for three different shaking

frequencies, 5 Hz, 1 Hz, and 0.35 Hz. Several dozen
copies of these maps have been distributed to potential
users in the Anchorage geotechnical community for com-
ments. We are now incorporating these user comments
into the revised 1:25,000-scale maps and finalizing the
accompanying text for publication as a DGGS Report
of Investigations. The data shown on these maps and
the shaking frequencies selected for analysis correspond
to the seismic provisions of the latest building codes.
Consequently, structural-design professionals can use
these maps in conjunction with the building codes dur-
ing the design process and for guiding more detailed
site-specific analyses.

During FY01 and FY02, we developed collaboratively
with UAGI a seismic soil-type map, which also corre-
sponds to provisions of the latest seismic building code.
The draft of this map appears here, and the text is cur-
rently in preparation. According to the building code,
seismic soil types are ideally assigned according to seis-
mic shear-wave velocities in the upper 30 meters (100
feet) where these data are available. Where velocity
data are not available, standard penetration tests (SPT)
from boreholes may be used. By combining SPT data
from DGGS’s borehole database with velocity data from
UAGT’s seismic measurements, the project team made
best use of all available and pertinent data. The map
shows that, although there is broad correlation of seis-
mic soil types with geology, the surficial-geologic map
is not a reliable indicator of seismic re-
sponse of the upper 30 meters.

T
SEISMIC STE CLASSIFICATION AND SURFICIAL
CEOLOGY IN ANCHORAGE, ALASHA

With final map revisions and text prepara-
tion nearly completed, the site-response
and soil-type maps will be published in
early calendar year 2003. DGGS’s par-
ticipation in the seismic microzonation
project is supported by USGS/NEHRP.

Seismic soil-type classifications superimposed
on a simplifed surficial-geologic map of
Anchorage. Seismic soil types, shown here
by letters C-E, are defined by criteria in the
Uniform Building Code based on seismic-
velocity and standard penetration test data.



