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Front cover: DGGS geologist Erin Whorton services
a high-elevation (>6,000 ft) weather station on a
ridge between the Mineral Creek and Valdez Glacier
watersheds near Valdez, Alaska. DGGS’s Climate and
Cryosphere Hazards Program (see briefing paper in
Engineering Geology Section) is a partner in a multi-
agency effort to increase the number of high-elevation
weather stations in Alaska. Data from these stations
are tremendously valuable and are being used to in-
form a number of research and public service efforts,
from monitoring and predicting hazards associated
with changes in snow, ice, and permafrost to improv-
ing the accuracy of aviation weather forecasts. Photo
by David Reioux.
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DIRECTOR’S FOREWORD

Recently falling commodity prices have brought the state’s reliance on revenue from natural resources to the
forefront. Alaska is not immune to national and world events and market changes. Many global commodity
prices have fallen from peak values in the recent past to multi-year lows. Recent success around the nation in
unconventional oil and gas development, a product of high commodity prices, led to domestic gluts of these
commodities and factored into subsequent depressed prices. We can expect this situation to persist until the
demand-supply relationship is reset at this new supply level. Low commodity prices can challenge the resolve
to keep moving forward and exploring today for the resources of tomorrow. New explorers coming to Alaska
depend on publicly available data to come up to speed quickly and make informed decisions. Increasing the data
available to all explorers reduces exploration costs, making Alaska more competitive. Alaska cannot afford to
stop exploring for tomorrow’s resources; to do so means that we will not be appropriately positioned once global
commodity prices rebound.

While many metal prices are also on the downswing, the long-term price outlook is bullish for several metals
Alaska produces. Supply constraints in the near future from mine closures, coupled with increasing global demand,
are especially promising for silver and some of the base metals. DGGS will be responsive to evolving markets and
continue to provide the baseline science to support management and development decision making. Alaska has
a bright future in these commodities.

2014 was a challenging field season for DGGS. Two separate sets of circumstances beyond our control resulted
in serious field safety incidents. These situations highlight the risks our staff face conducting field work, and the
need for constant vigilance to ensure our crews return safely from the field. They also highlight the excellent
training, field safety, communication, and emergency response procedures DGGS has in place. During the winter
we will re-evaluate our field procedures to further educate staff, reduce risks to field crews, and strengthen our
culture of safe collection of geologic data.

This year has seen increased collaboration and coordination with other agencies and industry. We value these
relationships and will be working to strengthen and broaden them over the coming year. Maintaining strong and
mutually beneficial ties with our sister agencies, industry partners, and academic colleagues enhances our ability
to accomplish our mission and stay on the cutting edge of geoscience in Alaska.

One exciting development this year was completion of the upgrades to the new Geologic Materials Center in
Anchorage. After years of hard work, the new GMC was officially opened in November, and will be fully operational
following the collection relocation in the spring. We are seeing an increased rate of donations, and of requests to
use the facility. With room for the collection to grow, and providing greatly improved services, this facility will
safeguard and make Alaska’s geologic materials collection available to industry, agencies, and educators long into
the future. I encourage you to visit and make use of this collection of Alaskan core, drill cuttings, and rock samples.

Despite the many challenges we face, [ am constantly amazed by the hard work and commitment of our staff. Their
efforts are evidenced by the increased number of geologic maps and reports published this year. The breadth of
topics spans the range of DGGS activities, from natural resources to geologic hazards, coastal erosion, and climate-
change issues. We have a very talented team that also provides geoscience data in new and innovative ways via
our website. I encourage you to visit the DGGS website (www.dggs.alaska.gov) and check out these resources, data,
and publications; and don’t miss out on reading about our ongoing projects in this annual report.

S Al

Steve Masterman, State Geologist and Director
Division of Geological & Geophysical Survey
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INTRODUCTION

MISSION STATEMENTS

Department of Natural Resources
Mission: Develop, conserve, and enhance natural resources for present and future Alaskans

Division of Geological & Geophysical Surveys

Mission: Determine the potential of Alaskan land for production of metals, minerals, fuels, and geothermal 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)

HISTORY

The present Division of Geological & Geophysical Surveys (DGGS) 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 current name and mission of the Division were established in 1972 with the passage of Alaska Statute AS 41.08.

¢ Territorial Department of Mines, prior to 1959

e 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
Eleven qualified professional geoscientists have served as State Geologist:
e Jim Williams, 1959-1971 e Milton A. Wiltse, 1995-2002
¢ William Fackler, 1971-1973 ¢ Rodney A. Combellick (Acting), 2003-January 2005
¢ Donald Hartman, 1973-1975 ¢ Mark D. Myers, February-October 2005
e Ross G. Schaff, 1975-1986 e Robert F. Swenson, November 2005-November 2013
e Robert B. Forbes, 1987-1990 ¢ Steven S. Masterman, November 2013-present

e Thomas E. Smith, 1991-1995

By statute the State Geologist serves as the Director of the Division of Geological & Geophysical Surveys in 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 geologic community and professional societies within Alaska. A department
order in 2002 formalized a process whereby the Geologic Mapping Advisory Board oversees evaluation of candidates and
provides a list to the Commissioner. The qualifications and responsibilities of the State Geologist and the mission of DGGS
are defined by statute.

STATUTORY AUTHORITY

Alaska Statutes Sec. 41.08.010. Division of geological and geophysical surveys. There is established in the Department of
Natural Resources a Division of geological and geophysical surveys under the direction of the state geologist. (1 ch 93 SLA 1972)
Sec. 41.08.015. State geologist. The commissioner of natural resources shall appoint the state geologist, who must be quali-
fied 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 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 Alaska.
With the approval of the commissioner, the state geologist may acquire, by gift or purchase, geological and geophysical reports,
surveys and similar information.
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Sec. 41.08.030. Printing and distribution of reports. The state geologist shall print and publish an annual report and such
other special and topical reports and maps as may be desirable for the benefit of the State, including the printing or reprinting
of reports and maps made by other persons or agencies, where authorization to do so is obtained. Reports and maps may be
sold and all money received from these sales shall be paid into the general fund. (1 ch 93 SLA 1972)

LOCATION

The Division’s administrative headquarters and personnel
moved from Anchorage to Fairbanks in 1987. The close
proximity of the Division to the earth science research
laboratories of the University of Alaska Fairbanks campus
has a strategic benefit to the DGGS program. University
faculty and students are important adjunct members of
many DGGS project teams.

ORGANIZATION

DGGS is one of seven divisions and ten offices in the
Alaska Department of Natural Resources. Under the
overall administration of the Director’s Office, the Divi-
sion of Geological & Geophysical Surveys is organized
into five sections and the Geologic Materials Center (see
organizational chart). The Division also administers the
11-member Alaska Seismic Hazards Safety Commission.

Current DGGS staff totals 40 permanent full-time profes-
sional and support positions, a Director, a Division Opera-
tions Manager, 10 nonpermanent staff, and 10 student
interns.

L TO R: Back: Steve Masterman, April Woolery, Rhea
Supplee, Front: De Anne Stevens, Shelly Showalter

The Energy Resources Section generates new information about
the geologic framework of existing and frontier areas that may host
undiscovered oil, gas, coal, or geothermal resources. Summary maps
and reports illustrate the geology of the state’s prospective energy
basins and provide data relating to the potential to host energy re-
sources. The Energy Resources Section seeks to improve the success
of State-revenue-generating commercial oil and gas exploration and
development to identify potential local sources of energy for rural
Alaska villages and enterprises, and to provide objective science to
assist State officials in making informed land-use decisions relating

to energy potential.

Geologic Materials Center, Anchorage

The Director’s Office provides strategic planning for the Division’s
programs to ensure that DGGS is meeting the needs of the public under
the guidelines of AS 41.08.020, manages the Division’s fiscal affairs, and
provides personnel and clerical services. The Director acts as a liaison
between the Division and local, State, federal, and private agencies; seeks
out and encourages cooperative geologic programs of value to the State;
and advises the Commissioner of the Department of Natural Resources
about geologic issues.

L To R: Paul Betka, Trystan Herriott, Nina Harun, Dave
LePain, Jim Clough, Marwan Wartes, Bob Gillis
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The Mineral Resources Section collects, analyzes, and makes available
information on the geological and geophysical framework of Alaska as
it pertains to the mineral resources of the state. Summary maps and
reports illustrate the geology of the state’s prospective mineral ter-
ranes and provide data on the location, type, and potential of the state’s
mineral resources. These data aid in the State’s management of mineral
development and help to encourage mineral exploration in Alaska, which
provides employment opportunities and revenue for Alaska’s citizens.

L TO R: Evan Twelker, Larry Freeman, Alicija Wypych,
Karri Sicard, Melanie Werdon, David Reioux, Inset: Abra-
ham Emond, Gina Graham, Laurel Burns

The Engineering Geology Section collects, analyzes, and compiles geo-
logic data useful for engineering and hazard risk-mitigation purposes,
and hydrologic data needed for managing Alaska’s water resources.
Studies of major geologic hazards such as earthquakes, active faults,
coastal flooding and erosion, and tsunamis result in reports outlining
potential hazards in susceptible areas. Surficial-geologic maps portray
the distribution of unconsolidated surficial-geologic materials and pro-
vide information on their engineering properties and potential as sources
of construction materials and placer minerals. In 2013 DGGS added a
hydrogeologist to this section to develop groundwater models for urban
and resource development areas. The section advises other DNR divisions
L 70 R: Jennifer Davis, Trent Hubbard, Alex Gould, Gabe and State agencies regarding water resources and potential hazard risks
Wolken, Rich Koehler, Erin Whorton, Nic Kinsman, Ronnie to proposed developments and land disposals.

Daanan, Ellie Spangler, Matthew Balazs, De Anne Stevens

The Volcanology Section, established in 2007, focuses on processes
and hazards associated with the more than 50 active volcanoes in
Alaska. The section is home for the DGGS participants in the Alaska
Volcano Observatory (AVO), an interagency collaboration between the
U.S. Geological Survey, the University of Alaska Fairbanks Geophysical
Institute, and DGGS. Volcanology Section staff conduct geologic studies
of active volcanoes to estimate their future eruptive potential and be-
havior, thus aiding in mitigating volcano-hazard risks. Results of these
studies are released as maps and reports. The section also creates and
maintains a very large, public, web-accessible database of information
on volcano history and current activity (http://www.avo.alaska.edu), as
well as an internal website providing communication, recordkeeping,
and data sharing within AVO. During volcanic eruptions (three in 2014)
Volcanology Section staff spend a significant amount of time responding
to the eruption.

L 1o R: Chris Nye, Cheryl Cameron, Janet Schaefer, Seth
Snedigar
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The Geologic Communications Section publishes and delivers Division-
generated geologic information to the publicand maintains and improves
publicaccess to Alaska’s geologic and earth science information. Advances
in computer technology have resulted in faster preparation of maps
and reports and a wider awareness of DGGS'’s available Alaska geologic
resources. This section designs, implements, maintains, and improves a
database for the Division’s digital and map-based geological, geophysical,
and geochemical data; websites for the Division (http://www.dggs.alaska.
L gov), the Alaska Seismic Hazards Safety Commission (http://www.seismic.
L TO R: Paula Davis, Simone Montayne, Joyce Outten, alaska.gov), and the Association of American State Geologists (http://

Jen Athey, Susan Seitz, Trish Gallagher, Joni Robinson, www.stategeologists.org); and ensures an efficient and appropriately
Bobby Kirchner, Mike Hendricks, Ken Woods sized network with virtually no downtime and individual computer

resources that are optimized for the work each staff member is assigned.

The Geologic Materials Center is the state’s single central repository
for representative geologic samples of oil- and gas-related well cores
and cuttings, mineral deposit core samples, and regional geologic
voucher samples. These materials are routinely used by industry to
enhance the effectiveness and success of private-sector energy and
mineral exploration ventures. New materials are continually acquired;
access to the materials at the GMC in Eagle River continues to be free.
To ensure that the value of the GMC holdings is maintained over time,
any new data or processed samples generated from analyses of the
geologic materials stored there must be returned to the GMC database
in the form of data reports.

L 1o R: Natalie Tyler, Don Hartman, Kurt Johnson, Alec
Jemison, Jean Riordan, Ken Papp

The Alaska Seismic Hazards Safety Commission is charged by statute (AS 44.37.067) to recommend seismic risk mitiga-
tion goals and priorities to the public and private sectors and to advise the Governor and Legislature on policies to reduce
the state’s vulnerability to damage from earthquakes and tsunamis. The Commission, administered by DGGS, consists of 11
members appointed by the Governor from the public and private sectors for three-year terms. The Commission produces a
separate annual report to the Governor and Legislature and has its own website, http://www.seismic.alaska.gov.

RELATIONSHIPS WITH OTHER STATE AGENCIES

DGGS provides other DNR agencies with routine analyses and reviews of various geologic issues such as geologic hazards;
evaluations of pending oil and gas lease tracts; area plans; competitive coal leases; geologic assessments of land trades, sales,
selections, or relinquishments; mineral potential; and construction materials availability. The DGGS Energy Resources Sec-
tion works closely with geologic personnel in the Division of Oil & Gas (DOG) on issues related to energy resources and in
providing geologic control for the subsurface oil-related geologic analyses conducted by DOG. Each year DGGS works with
the Division of Economic Development in the Department of Commerce, Community, and Economic Development (DCCED) to
report on the status of Alaska’s mineral industry. The Engineering Geology Section works closely with the Division of Home-
land Security & Emergency Management (DHSEM; in the Department of Military and Veterans Affairs) to evaluate hazards,
develop scenarios for hazards events, and update the State Hazard Mitigation Plan. Engineering Geology Section staff also work
closely with DCCED, the Department of Transportation & Public
Facilities, University of Alaska Fairbanks, and other agencies
to assess the impacts of flooding, erosion, and other processes
potentially accelerated by climate change; with the Alaska En-
ergy Authority to evaluate hazards to proposed hydroelectric,
geothermal, and other energy projects; and with the Division
of Mining, Land and Water (DMLW) to evaluate groundwater
and address issues affecting Alaska’s water resources. The
Volcanology Section works with DHSEM and the Department of
Environmental Conservation to mitigate risks from eruptions,
and with the Alaska Energy Authority to provide technical ex-
pertise concerning geothermal resource potential. DGGS also
evaluates resource potential around the state that may provide
viable alternatives for energy development in rural Alaska. In
recent years DGGS has developed close working relationships



http://www.dggs.alaska.gov/
http://www.dggs.alaska.gov/
http://www.seismic.alaska.gov
http://www.seismic.alaska.gov
http://www.stategeologists.org
http://www.stategeologists.org
http://www.seismic.alaska.gov/
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with the Alaska Gas Pipeline Project Office, Alaska Gasline Development Corporation, and the State Pipeline Coordinator’s
Office to assist in geologic data collection and hazards risk assessment for proposed natural gas pipelines.

Funding to support work requested by other DNR agencies mostly has been drawn from DGGS’s annual general fund appro-
priation. However, for larger inter-division or other one-time efforts responding to special needs, the work is often supported
by interagency fund transfers, Capital Improvement Project (CIP) funding, federal cooperative agreements, or private industry
grants that supplement the Division’s general funds.

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, DGGS participates in a federally-funded
cooperative program to develop tsunami-inundation maps for coastal
communities. In Kodiak, Homer, Seldovia, Seward, Whittier, Valdez,
Sitka, Cordova, Tatitlek, and Chenega Bay, communities for which inun-
dation maps have been prepared in recent years, the city and borough
governments worked closely with DGGS and other project coopera-
tors to help design the project outputs to best benefit their needs for
planning evacuation areas and routes. Similar cooperative efforts are
currently underway with Haines, Skagway, Dutch Harbor, Unalaska,
Akutan, Sand Point, Elfin Cove, Gustavus, Hoonah, and Yakutat for the
next tsunami-inundation maps to be generated by this program. The
Engineering Geology Section works closely with local communities to help assess hazards and alternatives for mitigating the
effects of erosion, flooding, slope instability, and other surface processes that threaten their safety and sustainability. Similarly,
the Energy Resources Section has worked closely with rural communities to help assess potential local energy resources as
alternatives to importing expensive diesel fuel. During unrest and eruption, the Alaska Volcano Observatory communicates
with local residents, village councils, and schools to share information and observations of volcanic unrest in their region.

RELATIONSHIP WITH THE UNIVERSITY OF ALASKA

DGGS has had a long and productive professional association with
geoscientists and students in various departments of the University
of Alaska Fairbanks (UAF). UAF faculty work as project team members
on DGGS projects and provide special analytical skills for generating
stratigraphic, structural, geochemical, and radiometric-age data. Col-
laborative research projects and program oversight help provide both
organizations with focused work plans that complement one another.
University students employed as 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-related skills ranging from
conventional geologic mapping and sample preparation techniques
to modern digital database creation and Geographic Information
Systems (GIS). Some graduate students are able to apply their DGGS
intern work to their thesis projects through research intern programs
established by Memoranda of Agreement with the UAF Department of Geology & Geophysics and Department of Mining &
Geological Engineering. DGGS and the University make frequent use of each other’s libraries and equipment. University faculty
and students occasionally visit the Geologic Materials Center in Eagle River to study the geology represented in cores and
surface samples from around the state. DGGS’s Volcanology Section has a long-term cooperative relationship with the UAF
Geophysical Institute resulting from partnership in the Alaska Volcano Observatory:.

RELATIONSHIPS WITH FEDERAL AGENCIES

DGGS has cooperative programs with the U.S. Geological Survey (USGS), and periodically with the U.S. Bureau of Land Man-
agement (BLM) and the U.S. Department of Energy. In the past, DGGS has also engaged in cooperative programs with the
U.S. Minerals Management Service (MMS; now the Bureau of Ocean Energy Management [BOEM]), National Aeronautics and
Space Administration (NASA), and the National Science Foundation (NSF). DGGS receives some federal funds from matching
grants for which the Division must compete nationally with other organizations on a yearly basis. DGGS has been successful in
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securing federal funds to support mineral inventory mapping, surficial
and earthquake hazards-related mapping, volcanic hazards evaluations,
and studies related to oil and gas and geothermal potential. Although
DGGS has historically been very successful in receiving federal grants
and appropriations, the process is competitive and these funds are
therefore project-specific or complementary to State-funded pro-
grams and do not replace State general fund support. Federal funding
is pursued only for projects that are needed to advance the Division’s
statutory mission.

Two ongoing cooperative programs with federal agencies have provided
support for key elements of the DGGS mission for many years. One is the
Alaska Volcano Observatory (AVO), a partnership established in 1988
and consisting of USGS, DGGS, and the University of Alaska Fairbanks
Geophysical Institute. The USGS funds and administers the program for the purpose of providing a coordinated approach to
mitigating volcano-hazard risks to the public, state infrastructure, and air commerce. A second long-standing cooperative
federal program is the STATEMAP component of the National Cooperative Geologic Mapping Program, established by Con-
gress in 1992 and administered by the USGS. STATEMAP provides matching funds for geologic-mapping projects according
to priorities set by the Alaska Geologic Mapping Advisory Board (see below).

DGGS has been successful in receiving cooperative agreements for two key federal programs, the National Geological & Geo-
physical Data Preservation Program (NGGDPP) and the Coastal Impact Assistance Program (CIAP). The NGGDPP, established
by the National Energy Policy Act of 2005 and funded by the USGS, has supported several DGGS projects to archive, catalog,
and make publicly available inventories of geologic samples and data through a National Digital Catalog hosted by the USGS.
DGGS received major, multi-year CIAP support through a highly competitive proposal process administered originally by MMS,
then BOEM, and currently by the U.S. Fish & Wildlife Service. CIAP funding supports DGGS geologic mapping and hazards
evaluations of coastal communities in Alaska that are potentially impacted by Outer Continental Shelf petroleum development
and face current risks from coastal erosion and storm-wave flooding. The DGGS coastal program has also recently developed
close working relationships and funding opportunities with the National Oceanic and Atmospheric Association (NOAA) and
its National Weather Service (NWS).

ALASKA GEOLOGIC MAPPING ADVISORY BOARD

The Alaska Geologic Mapping Advisory Board guides DGGS in pursuing its goal of providing earth science information to the
Alaska public. A number of prominent geologists and community leaders, 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 should be addressed by the State.

¢ To inquire into matters of community interest relating to Alaska geology.

¢ To provide a forum for collection and expression of opinions and recommendations relating to geologic investigation
and mapping programs for Alaska.

¢ To make recommendations toward identifying Alaska’s diverse resources and promoting an orderly and prudent in-
ventory of those resources.

* To review and advise on priorities for geologic mapping recommended by the State Geologist and provide letters of
support to accompany DGGS’s annual STATEMAP proposals to the U.S. Geological Survey.

¢ 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 corporations, 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 organizations, and private en-
terprise to develop data repositories and enhance the state’s resource inventory and engineering geology programs.

¢ To communicate with public officials as representatives of groups interested in the acquisition of Alaska geologic
information.

¢ To enlist public and legislative support for statewide geologic resource inventories and engineering geology programs.

The board held its first meeting in Fairbanks on October 22, 1995, and meets usually three times a year to discuss state needs,
review DGGS programs, and provide recommendations to the State Geologist. The members solicit and welcome comments
and suggestions from the public concerning state needs and DGGS programs throughout the year. Board members nominate
candidates to fill board vacancies and the State Geologist makes the appointments with approval of the Commissioner of DNR.
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Current members of the board are:

Curt Freeman, Chair

Avalon Development Corporation, representing the minerals industry

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

James Jones

U.S. Geological Survey, representing the federal government, earthquake hazards, and mapping interests

Dr. James Jones is a geologist in the Anchorage office of the USGS Geologic Division, specializing in geology, tectonic evolu-
tion, and mineral resources.

Tom Homza

Shell Exploration and Production, Alaska, representing petroleum industry interests with emphasis on the North Slope
Tom Homza is a Principal Regional Geologist for Alaska at Shell with 17 years experience in oil and gas exploration and
development in Alaska and represents the oil industry in mapping advice and structural interpretation.

Paul Layer
University of Alaska Fairbanks College of Natural Science and Mathematics, representing the academic community
Dr. Paul Layer is Dean of the College, a Professor of Geophysics, and former Chair of the Department of Geology & Geophysics.

Steve Adamczak
Shannon and Wilson, Inc., representing the engineering geology and geotechnical community
Steve Adamczak is Vice President, with more than 30 years of geotechnical engineering experience in Alaska.

Lance Miller
Nana Regional Corporation, representing Alaska Native corporation interests
Lance Miller is Vice President for Resources and a geologist with mineral exploration background.

2014 ACCOMPLISHMENTS

ENERGY RESOURCES

¢ Presented preliminary results from recent studies on the geologic evolution of Cook Inlet basin at the national meeting
of the Geological Society of America in Vancouver, British Columbia, Canada.

¢ Presented new interpretations of potential Brookian reservoirs on the North Slope at the Alaska Geological Society
Annual Technical Conference in Anchorage.

¢ Presented keynote address on the framework geology of Cook Inlet basin at the Alaska Geological Society Annual
Technical Conference in Anchorage.

¢ Presented a summary of the Alaska geothermal database and geothermal sites of Alaska map at the Alaska Miners As-
sociation spring meeting in Fairbanks.

¢ Published data pertaining to the petroleum seal capacity of Jurassic, Cretaceous, and Cenozoic strata of the Iniskin
Peninsula region in lower Cook Inlet basin.

¢ Published a six-chapter compilation report summarizing field studies and bedrock geologic mapping during 2013 in
the Iniskin Peninsula area, lower Cook Inlet basin, aimed at better understanding the conventional and unconventional
hydrocarbon potential of Mesozoic strata. This volume includes descriptions of two locations where oil-stained Me-
sozoic rocks are present in outcrop.

« Published a report on the geologic context, age, and sedimentology of a Pleistocene volcaniclastic succession near
Mount Spurr volcano in south-central Alaska.

¢ Published interpretations of seismic reflection data and structural cross-sections for the Kavik River area, east-central
North Slope foothills.

¢ Published a chapter on the geologic framework and petroleum geology of Cook Inlet basin to a major scientific memoir
volume published by the American Association of Petroleum Geologists (AAPG), titled Oil and Gas Fields of the Cook
Inlet Basin, Alaska. Memoir 104 will potentially reach a very large international audience and bring attention to explo-
ration opportunities in Cook Inlet.

¢ Published a report summarizing geologic-mapping-based observations of the Middle Jurassic Chinitna Formation and
Upper Jurassic Naknek Formation in outcrop on the Iniskin Peninsula.

¢ Published a preliminary report summarizing brittle deformation on the Iniskin Peninsula and implications for the his-
tory of the Bruin Bay fault zone. Motion along this fault zone significantly influenced sedimentation and subsidence
patterns in lower Cook Inlet basin, which have important implications for its petroleum potential.
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Completed three weeks of helicopter-supported field work in lower Cook Inlet, focusing on the conventional and un-
conventional petroleum potential of Mesozoic strata and reconnaissance bedrock mapping of a 300-square-mile area
between Chinitna and Tuxedni bays.

Completed two weeks of field work on the North Slope directed at collecting new data and samples from Triassic and
Cretaceous formations targeted in unconventional shale oil exploration.

Completed four weeks of field work in lower Cook Inlet that focused on mapping the bedrock geology of the Iniskin Pen-
insula, including key exposures of potential Jurassic oil source rocks and the discovery of an oil-stained sandstone bed.
Completed two weeks of helicopter-supported field work in the Susitna basin, aimed at better understanding its geo-
logic history and petroleum source rock and reservoir potential.

Completed two weeks of helicopter-supported field work in the Brooks Range foothills east of the Trans-Alaska Pipe-
line corridor, focusing on the source rock and reservoir potential of Brookian strata, including the shale oil potential
of selected Mesozoic formations.

Published a geologic map of the south-central Sagavanirktok Quadrangle, straddling the Trans-Alaska Pipeline corridor,
illustrating key geologic relations for understanding the petroleum potential of Brookian strata.

Measured a continuous stratigraphic section through the Middle Jurassic Red Glacier Formation, the primary source
rock for oil in Cook Inlet basin, and collected an extensive suite of samples for geochemical characterization.

Led a one-day field trip highlighting the reservoir geometry of Hemlock and Tyonek Formations in outcrop along the
west side of Cook Inlet basin for oil companies exploring in Cook Inlet basin.

Published and released a comprehensive Alaska geothermal dataset for inclusion in the National Geothermal Data
System (http://www.geothermaldata.org), the culmination of a three-year U.S. Department of Energy-funded project
for DGGS to compile at-risk legacy and new exploration data that was not readily accessible.

Presented the new Geothermal Sites of Alaska Map (in preparation) and Alaska’s new geothermal dataset at the annual
meeting of the Geological Society of America in Vancouver, British Columbia, Canada.

MINERAL RESOURCES

Published geophysical survey data covering 3,339 square miles in the Farewell area, western Alaska Range, East Styx
area, west-central Alaska Range, and the Wrangellia area, northern Talkeetna Mountains.

Published Alaska’s Mineral Industry 2013, an authoritative annual report of the statewide mineral industry, including
exploration, development, and production activities. The report is produced jointly with the Division of Economic De-
velopment (DCCED) along with statistics provided by staff from several other State and Federal agencies. The report is
partially based on voluntary responses contributed by companies, agencies, and individuals in the minerals industry.
Published an updated statewide map of Alaska’s mineral resources.

Presented summary reviews of the 2013 and 2014 Alaska mineral industry and resources at four different mineral
industry conventions in Alaska, the western U.S., and Canada.

Continued a multi-year strategic and critical mineral copper-nickel-cobalt platinum-group-element assessment of
2,600 square miles in the Wrangellia geologic province of south-central Alaska by conducting ore deposit research on
the Triassic-age mafic rocks that are potential hosts to mineralization.

Conducted 450 square miles of 1:50,000-scale geologic mapping of a portion of the Talkeetna Mountains in the Wrangel-
lia geologic province in south-central Alaska to outline previously unrecognized Triassic mafic rocks that are potential
hosts to copper-nickel-cobalt platinum-group-element deposits; the mapped area has a very diverse geology and could
also host porphyry copper-molybdenum-gold, gold-vein, and epithermal gold-silver deposits.

Participated in U.S. Geologic Survey field work to geologically map and assess rare-earth-element (REE) potential of
the Roy Creek REE occurrence in east-central Alaska.

Conducted reconnaissance geologic mapping and physical properties sampling in the Tonsina airborne geophysical
survey area.

Contracted an airborne geophysical survey and acquired data for 989 square miles in the Tok area, east-central Alaska,
adjacent to previous Alaska Highway corridor and Slate Creek-Slana River airborne geophysical surveys.

Contracted and acquired data for a 266-square-mile Strategic and Critical Minerals-related airborne geophysical sur-
vey near Tonsina, on the north side of the Chugach Mountains along the Richardson Highway in south-central Alaska.
Published ten data files of new, high-quality, multi-element geochemical analyses of 2,954 archived U.S. Geological
Survey and U.S. Bureau of Mines samples selected from areas with potential for strategic and critical minerals.
Published four data files of high-quality, multi-element, and whole-rock geochemistry of 1,883 recently collected samples
from areas with SCM, porphyry copper-molybdenum-gold, and intrusion-related gold potential.

Published three data files of geochronology data for the Styx River area and the Strategic and Critical Minerals-related
areas in the Ray Mountains and Wrangellia provinces. Significantly, the report from the Styx area identifies a previously
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unrecognized age of porphyry copper-molybdenum-gold mineralization that potentially opens new target areas for
exploration.

Supported the Division of Mining, Land & Water and the U.S. Bureau of Land Management by providing extensive
mineral-resource reviews for area plans and State land sales.

Provided mineral-resource-potential evaluations of State land throughout Alaska, to identify and prioritize appropriate
land to relinquish from the State of Alaska’s overselected land entitlement.

Presented two posters and nine talks at professional meetings.
Responded to more than 400 public, industry, and agency requests for mineral resources information.

ENGINEERING GEOLOGY

Conducted geologic hazards evaluations for about 5,941 square miles of land, 160 linear miles of infrastructure cor-
ridor, and 24 communities.

Completed the third and final year of fieldwork on a glacier change and hydrology study of the upper Susitna drainage
basin in support of the Susitna-Watana Hydroelectric Project. The study uses measurements of glacier mass balance,
snow accumulation, runoff, and meteorology to model the effects of climate variability and change, permafrost thaw,
and glacier wastage on runoff into the proposed reservoir.

Began two collaborative studies with Alaska DOT&PF to evaluate geologic hazards within transportation corridors.
The studies focus on snow avalanche susceptibility along segments of the Richardson and Dalton Highway corridors,
and on debris flows along the Haines Highway.

At the request of Alaska DOT&PF, conducted a landslide-hazard evaluation for the Yukon River bridge crossing. The
published results are being used by Alyeska Pipeline Service Company and Alaska DOT&PF in their efforts to under-
stand the vulnerability of the bridge, road, and Trans-Alaska Pipeline crossing to potential future slope instabilities.

Continued to manage the federally-funded Tsunami Hazards Mitigation Program. Inundation maps showing areas that
could be affected by future potential tsunamis were published for Cordova, Tatitlek, and Chenega Bay. Results of these
investigations have been disseminated to local emergency planners.

Performed studies to assess seismic hazards related to active fault crossings of major natural gas pipelines including
(1) trenching studies across the Castle Mountain and Northern Foothills faults along the Alaska Stand Alone Pipeline
(ASAP) for the Alaska Gasline Development Corporation, and (2) faultlocation studies of the western Denali fault along
the Donlin Gold natural gas pipeline route for DNR'’s Office of Project Management and Permitting.

Collaborated with the University of Alaska Fairbanks to evaluate the potential geologic hazard of frozen debris lobes
in proximity to the Dalton Highway corridor in the southern Brooks Range. Field work was conducted to investigate
these features and to measure rates of surface movement.

Completing development of interactive maps to deliver relevant coastal hazard data (for example, nearshore elevations
and shoreline change rates) that can be used to plan for and minimize damages due to coastal flooding and erosion in
communities throughout Alaska.

Substantially increased involvement with federal partners to improve baseline data collection and data quality along
Alaska’s coastlines as an extension of the ongoing Geohazard Mapping for Coastal Communities project, which is funded
through FY2016 by the Coastal Impact Assistance Program (CIAP).

In coordination with the Alaska Region of the National Weather Service and the Alaska Ocean Observing System,
published a series of color-indexed elevation maps and installed two real-time water-level sensors in western Alaska.
These projects significantly improved community preparedness for the 2014 storm season.

Conducted 1:50,000-scale surficial-geologic mapping of the Talkeetna Mountains C-4 Quadrangle and parts of the
Talkeetna Mountains C-3, B-4, and B-3 quadrangles based primarily on remotely-sensed imagery and only limited
fieldwork. This mapping is in support of the Mineral Resources Section’s STATEMAP project, and will provide more
detailed surficial geology data than is currently available from published smaller-scale mapping.

Collaborated with USGS to characterize tephra and tsunami sand deposits at Petersen Bay, Sanak Island, to evaluate
recurrence of tsunamis along the Aleutian megathrust.

Published lidar data for the communities of Unalakleet and Golovin in support of DGGS’s coastal hazards assessment
activities.

Published a preliminary hazards report for the Passage Canal-Portage-Valdez area.

Published a report on contemporary shoreline retreat rates at Port Heiden.

Published an engineering-geologic map for an area along the Dalton Highway between Galbraith Lake and Slope Moun-
tain, southern Arctic Foothills.

Delivered 40 public presentations about geologic hazards in Alaska, including technical talks, speaking at or teaching
classes, and speaking at public meetings.
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Provided administrative and scientific support for the Alaska Seismic Hazards Safety Commission. The Commission
produces a separate annual report.

Supported the Alaska Energy Authority by reviewing alternative energy project proposals for potential geologic hazards
that should be addressed in project implementation.

Completed agency reviews regarding potential geologic hazards and engineering-geologic considerations for multiple
DNR land disposals; area plans; resource development and subdivision projects; proposed pipeline and hydroelectric
projects; Environmental Impact Statements and Resource Management Plans for the U.S. Bureau of Land Management
(BLM); and study plans for the Alaska Energy Authority.

VOLCANOLOGY

Provided all helicopter procurement and fuel logistics support for Alaska Volcano Observatory (AVO) field projects,
which were engaged in geophysical monitoring station maintenance, geologic field investigations, and eruption response.

Published a volcano-hazard assessment for Fisher volcano, Umnak Island.

Continued to build and improve the geochemical database of volcanic rocks of Alaska. The database now includes more
than 7,000 whole-rock analyses, 113 water-chemistry analyses, and 185 glass analyses. AVO also conducted substantial
quality assurance and quality control checks. To the best of our knowledge, all published whole-rock analyses of volcanic
rocks younger than 2.6 million years are in the database. Staff made significant improvements to the database’s internal
and public search interfaces, wrote a help document, and have published the database and its interface.

Published the Quaternary vents of Alaska database, which now includes 1,187 vents, a geographic and volcano-based
hierarchy, vent types, locations, age descriptions, and references.

DGGS staff responded to about 300 emails from the public through the AVO website email interface.

Completed significant updates to GeoDIVA (Geologic Database of Information on Volcanoes of Alaska), including expan-
sion of the on-line reference library (currently contains ~4,800 references) and additions to the eruption histories of
Cleveland, Veniaminof, and Pavlof volcanoes. The eruption histories provide a timeline of events and impacts of the
2013 eruptions. Began populating a more-robust set of database tables to hold sample age information.

Played a significant role in the response to eruptions at Pavlof, Shishaldin, and Cleveland volcanoes, and in monitoring
the 2014 unrest at Semisopochnoi. Eruption response tasks include keeping the website running smoothly, accurately
and efficiently distributing information, updating the database and social media sites (Facebook and Twitter) with
eruption activity and impacts, answering emails and phone calls from the public, distributing and archiving eruption
history and impact information within AVO, and participating in seismic and remote-sensing watches.

Began construction and population of a tephra database for Alaska tephra (volcanic ash) data—including descriptions,
analyses, age information, and correlations. Basic age search has been added to internal geochemistry search.

Several programming updates have increased efficiency of information flow and volcanic activity observation and re-
porting, including: (1) automatic text alert to staff when an email report of ash is received, (2) major database and php
software upgrade for all AVO servers, (3) upgraded internal AVO calendar import and export functions (Outlook/Gmail,
etc.), (4) developed an online reporting form for remote-sensing observations, (5) new user authentication mecha-
nisms added to define roles and permissions for individual users—internal tools (logs, image database, news items,
etc.) updated to take advantage of new user authentication, (6) updated public website with a more subtle graphical
look, (7) mobile internal page updated (observation logs and volcano monitoring dashboards), and (8) updated USGS
Volcano Notification Service (VNS) to use Amazon email service for mass emails.

Transferred more than 800 boxes of rocks (AVO’s rock library) from unheated storage behind the UAF Geophysical

Institute to heated, well-lit space at the old University Park building. Inventoried and archived about 60 new boxes of
volcanic rock samples.

GEOLOGIC COMMUNICATIONS

Published 53 new geologic maps and reports (total 1,014 pages and 66 sheets); distributed 429 hard-copy publications;
served 1,811 digital data files and 300,740 PDF web documents via free downloads from the DGGS website (www.dggs.
alaska.gov); responded personally to more than 2,000 geologic information requests; and recorded nearly 7.1 million
web page views (a 17 percent increase from FY2013). Additionally, DGGS ended the year with 1,434 followers on Twit-
ter, 411 subscribers to the division’s RSS feed, and more than 35,000 visits to the DGGS Facebook page.

Joined the DOI (digital object identifier) system that creates permanent links to online documents—a system widely
used by the academic and scientific communities. This step created DOIs for all 4,866 DGGS publications, linking to
each citation web page, improving the discoverability of DGGS maps and reports and the permanence of their location
on the internet. The project required the development of an automatic submission process that was integrated into
the existing publications system to create DOIs for new DGGS publications.
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¢ Received funds from Alaska DOT&PF and began a new project to compile bedrock localities of Naturally Occurring
Asbestos (NOA) and develop statewide NOA-potential bedrock maps. Submitted draft database-driven map products
to DOT&PF in 2014. Final deliverables will be published by DGGS in FY2015.

¢ Secured funding from the National Geological and Geophysical Data Preservation Program (NGGDPP) to develop an
interface for indexing and annotating staff field photos and begin the inventory process for our extensive field photo
collection.

* Enhanced basic website search tool (available in the upper right corner of DGGS web pages) to quickly search all website
content—the comprehensive collection of bibliographic references in the publications catalog, the text files of reports
and maps in the catalog, and all records in the Alaska Geologic Data Index.

¢ Expanded the DGGS publications catalog by loading bibliographic references for Alaska-related geology and geophysics
Master’s theses and Ph.D. dissertations, along with abstracts and links where available. The inclusion of this bibliog-
raphy continues to make the DGGS catalog one of the most extensive indexes of Alaska-related geologic publications.

¢ Loaded geochemistry data from all DGGS publications released from 2009 through 2014 into the Webgeochem ap-
plication, in anticipation of an FY2015 complete redesign effort for the geochemical application into a more robust
interactive web map interface to better serve its users.

¢ Continued maintenance and support of the following DGGS applications: Publications application, Webgeochem, Digital
Data Distribution system, Geologic Map Index of Alaska, Airborne GeophysWeb, Alaska Geologic Data Index, and other
web mapping applications in our Digital Data Series.

¢ Attended and presented information about DGGS publications and available Alaska geologic data at six conferences: ESRI
International Users Conference (won the conference’s Best Instructional Presentation Award); ESRI Mining User Group
meeting at Alaska Miners Association Conference; Alaska Surveying and Mapping Conference; Digital Mapping Tech-
niques conference; and distributed information at Alaska Miners Association Conferences in Fairbanks and Anchorage.

¢ Received funds from the Alaska Division of Oil and Gas to complete cartographic work on the Mesozoic Subcrop Map
of Cook Inlet Basin, which will be published in FY2015.

e Managed production coordination and publication of Alaska’s Mineral Industry 2012 (Special Report 68) and Alaska’s
Mineral Industry 2013 (Special Report 69). Contributed to report as author, performed data compilation, and coordi-
nated among multiple agencies and authors to obtain information for the report.

¢ Served on community-of-use technical committees for the development of national geologic data standards and the
U.S. Geological Survey topographic data program.

¢ Contributed 87 DGGS publication records to the U.S. Geological Survey’s National Geologic Map Database to be search-
able in their publicly accessible mapView application and Catalog Search.

e Compiled FGDC-compliant metadata for all DGGS digital data releases, posting the publication files in the appropriate
places on the DGGS servers, and populating the enterprise database fields that allow us to make the digital data distri-
bution files web accessible. Edited or created new metadata files and produced digital data distribution files for seven
legacy reports. Created metadata and digital data distribution files for 26 new publications.

¢ Facilitated the publication of tabular, raster, nonstandard map-based geospatial data files such as imagery, geochemistry,
geochronology, and tsunami inundation lines. In collaboration with DGGS authors, developed division-wide standards
for table structure and overall organization of geochemistry, Ar/Ar geochronology, and U-Pb geochronology digital
data distribution files. These standards allow us provide analytical data in a consistent manner and ensure that we
systematically obtain and publish the necessary documentation.

¢ Prepared data tables from various analytical labs for publication. This work included tracking down missing documen-
tation, providing assistance in reviewing summary reports that typically accompany data releases, and working with
authors throughout the publication process to ensure that their products include information necessary to produce a
FGDC-compliant metadata file.

* Developed a semi-automated process for generating FGDC-compliant metadata, such that scripts dynamically extract
about 90 percent of the required information from the division’s enterprise database or directly from the tabular data
files. Reduced the time it takes to generate a geochemistry metadata file from about a week to about 2-4 hours.

¢ Used the recently updated U.S. Geological Survey GEOLEX database records to add several hundred new stratum key-
words to our database reference tables. Quality-controlled existing records to provide greater consistency between
our stratum keyword usage and the USGS preferred form.

* Provided ongoing support to Association of American State Geologists to maintain and develop their website MySQL
content management database that populates the site.

¢ The DGGS library received a complete collection of Quaternary Research journals from retired DGGS geologist Dick
Reger, now a consultant in Soldotna. Retired U.S. Geological Survey geologist Florence Weber’s collection of early USGS
reports and geologic textbooks (16 boxes) was donated to our library. Kinross contributed 24 boxes of reports and
books (early DGGS, U.S. Bureau of Mines, U.S. Geological Survey, Bureau of Land Management, UAF’s Mineral Industry
Research Laboratory, and contractors). Additionally, retiring professors have donated portions of their libraries.
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GEOLOGIC MATERIALS CENTER

¢ The Geologic Materials Center (GMC) hosted 340 visits by industry, government, and academic personnel to examine
rock samples and processed materials. Collaboration from these visits helped acquire 610 processed slides, and oil and
gas samples representing 530,474 feet from 71 wells, and led to the publication of nine new laboratory data reports
derived from third-party analyses.

¢ Generous sample and data donations made by the Bureau of Land Management, Redstar Gold, the IRF Group, Calista
Corporation, ExxonMobil, Linc Energy, Goldrich Mining Corporation, and The Pennsylvania State University Fletcher
L. Byrom Earth & Mineral Sciences Library helped grow and improve the GMC’s priceless archive.

* Hosted a well-attended ribbon-cutting ceremony, which included a keynote address by Governor Parnell and speeches
by DNR Commissioner Balash and DOA Commissioner Thayer, on October 29, 2014, at the new facility in Anchorage,
marking the successful completion of renovation upgrades to the new Alaska GMC.

¢ GMC staff successfully completed all necessary preparations prior to the planned August 4, 2014, relocation to Anchor-
age, which included (1) curating and reboxing thousands of samples, (2) entering tens of thousands of new items into
the inventory database, (3) performing a shelf-by-shelf inventory audit of the entire sample collection, (4) packing up
all office supplies, lab equipment, maps, reports, and tools, and (5) establishing logistical plans and relocation protocols
with a moving contractor.

¢ Completed ayear-long effort to redesign the Geologic Materials Center inventory, archive database, and sample-tracking
systems. The new systems offer staff and visitors an extensive search functionality not previously available, including
a web-map interface with spatial searches by quadrangle, region, place, mining district, and geographic bounding box.
Custom software was built to allow GMC staff to query and manage inventory wirelessly in their new 100,000-square-foot
facility using dedicated handheld computers. The effort also involved a top-to-bottom audit of the existing inventory;
more than 95,000 samples were audited by hand, using software created explicitly for that purpose.

e Made significant progress on a shelf-by-shelf inventory audit of the entire sample collection. Samples and boxes on
5,826 shelves (99.9% of collection) have passed a rigorous quality control process using barcode scanners and informa-
tion stored in the GMC’s new database. This arduous procedure has remarkably improved the accuracy of the GMC’s
inventory and has made it easier to relocate samples.

¢ Completed a major curating project to rescue and repackage more than 13,000 Bureau of Land Management pulp
samples kept in a dilapidated storage building adjacent to the GMC’s main warehouse. The pulp samples are key to
a large-scale mineral reanalysis program in the state and the results from this multi-month effort will help improve
sample accessibility and ensure their future protection.

e Served 2,951 downloads of the GMC online inventory (http://www.dggs.alaska.gov/gmc/inventory.php), which was
released to the public in April 2010. Since the release, the inventory files have been downloaded 14,877 times. This
dataset, available in Google Earth and PDF formats, includes oil and gas well locations, mineral prospect locations,
sample types, and box-level details for more than 90 percent of the materials inventory available at the GMC. The online
inventory allows users to quickly and easily view details of the GMC’s materials repository before visiting the facility.

KEY ISSUES FOR FY2015-2016

NATURAL RESOURCE DEVELOPMENT

Increased activity in the natural resource exploration and development industries is good for the state on many fronts. With an
increase in activity comes an expectation that the State will provide the necessary geological and geophysical data to facilitate
that development. DGGS welcomes this mission and will be doing everything possible to meet the needs of our end users.

Our efforts to provide geologic data to the resource exploration and development industries will be tested as users demand
quicker and more comprehensive information. Challenges associated with this arise from a static Division personnel count,
our inability to rapidly adjust to the changing needs of the resource development community with the current number of
personnel, and gathering required new field information in the face of rising operating costs.

Numerous areas in the state have world-class minerals and energy resource potential. Consequently, development of those
resources is a key component to both local and statewide economic health. DGGS is committed to maintaining constant data
acquisition and timely publication of results in multiple areas of the state, addressing multiple types of geologically-hosted
resources.

There is growing national awareness and concern regarding the United States’ reliance on imports of raw materials. The
United States now imports 100 percent of 20 key mineral commodities and more than 50 percent of an additional 24. Many
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of these elements are included on a list of strategic and critical minerals maintained by the USGS, and are considered critical
to the economy and national security. Alaska has historical production of 13 of these minerals, and potential for production
of all but two of the 44 minerals that are imported at greater than 50 percent. DGGS is working diligently to provide sufficient
new data and interpretations on the occurrence of these minerals deposits for industry and land managers.

Both the North Slope and Cook Inlet are mature hydrocarbon-producing basins. Like all mature hydrocarbon basins, the ‘easy’
prospects have been drilled and tested and what remains are plays that require significant investment to reach discovery and
production. One of the key links in the investment chain is the acquisition of new geologic data using modern technology. DGGS
will continue to provide new information on petroleum systems that will lead to new discoveries. As Alaska’s vast potential
for unconventional energy resources comes into focus DGGS will also be challenged to provide the necessary information to
assist in developing these new resources.

Cyclical commodity prices create spikes in the exploration cycle, which creates challenges for DGGS. During boom times,
high-paying private-sector jobs become abundant, and opportunities for experienced geoscientists become commonplace.
The State must remain diligent in order to remain competitive in recruitment and keep our best and brightest employees.

Cyclical commodity prices also result in surges in demand for commodity-specific geoscience data. The latest hot commodity
may not be what we have been working on recently. DGGS must be forward-looking to anticipate demands for geoscience
data. DGGS will be pushed to move at the required speeds during these commodity price fluctuations.

Industrial mineral use in the state will continue to increase as development of many types require special materials. Currently
the bulk of these products are imported. Local production would boost the Alaska economy. The cost of industrial commodi-
ties can profoundly impact project economics. DGGS will be challenged to secure the necessary funding and allocate staff
time to meet industry needs for information on these commodities.

INFRASTRUCTURE PROJECTS AND PUBLIC SAFETY

Construction materials are in critically short supply in numerous areas of the state. The lack of affordable basic construction
materials such as sand and gravel, rock, riprap, and railroad ballast for road, bridge, rail, airport, and community construc-
tion projects can dramatically affect project economics, making some projects uneconomic or unaffordable. This especially
impacts development projects in areas where little is known about construction materials, as well as rural communities
where alternatives may be limited.

Despite an abundance of geologic hazards in Alaska, there is a lack of systematic, statewide data to allow project proponents to
quickly assess natural hazards and risks to their projects. Large projects to develop Alaska’s natural resources and sustain the
state’s economy require baseline geologic data and hazards analysis to enable engineering and permitting to be completed in
areasonable timeframe, and for the environment to be properly protected. Unfortunately, most areas have only minimal data,
and very little of the detailed information necessary to undertake these activities. Providing geologic data for infrastructure
design, construction, and maintenance will remain a key challenge for DGGS.

Continued Arctic warming will undoubtedly increase maintenance requirements on Alaska’s rail and highway systems. Iden-
tifying geologic hazards and areas prone to failure will be necessary to mitigate impacts. Increased materials requirements
will likewise strain Department of Transportation & Public Facilities’ (DOT&PF) ability to address this issue. DGGS will work
with other State agencies to provide modern analytical techniques and geologic expertise for this work.

Population continues to expand in some areas of the state, and many of those regions have essentially no baseline data on
which to base zoning efforts and restrictions. Likewise, many areas where resource development is occurring lack the most
rudimentary baseline data on factors such as groundwater, geologic hazards, and resource abundance.

DGGS will be challenged to provide geologic information for infrastructure, residential, and economic development, as well
as for transitioning from our hydrocarbon-based economy. All construction in the state requires a complete analysis of the
inherent geologic risks that are commonplace but poorly understood in most areas of Alaska.

The expansion of Arctic shipping lanes from Asia to Europe highlights the paucity of basic coastal and maritime data along
Alaska’s western and northern coasts. The likely future expansion of this marine transportation corridor, and possible open-
ing of the Northwest Passage, will test DGGS'’s ability to provide the necessary data on coastal and near-shore areas.
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CHANGES IN LOCAL ENERGY SUPPLY AND CONSUMPTION

Sustained high energy prices have a significant impact on the economy of rural Alaska and threaten the viability of rural com-
munities. Many remote areas of the state lack sufficient geologic information about potential alternate forms of local energy
such as shallow natural gas, coal, geothermal, and conventional gas. The cost associated with developing these alternatives
is often prohibitive on a small scale, but in some cases will be necessary to replace even higher cost diesel fuel. Providing
targeted geologic data where it will help local governments understand the locally available resources, and the development
challenges associated with them, will remain a key DGGS goal.

Misinformation about viable alternative energy sources is rampant and many expensive mistakes can be avoided by getting
accurate information into the hands of local governments and decision makers. DGGS must provide pertinent and timely data
on numerous fronts, and address the existence of locally available energy sources. DGGS will continue to strive to make data
available to those who need it, moving Alaska toward a more secure energy future.

A complete, or even partial, retooling of Alaska’s domestic energy supply is not a trivial exercise. Providing the investment
necessary to make changes is a first important step; however, there must also be oversight and monitoring of projects to
avoid the costly mistakes of the past. The Alaska Energy Authority has completed several rounds of its renewable energy
grant program, which is working to develop alternate forms of energy in all corners of the state. DGGS will continue to be
closely involved in reviewing the proposals for resource and hazards potential, methodology, and data accuracy. DNR will be
tasked with the substantial job of regulating and permitting the hundreds of projects that have real potential to significantly
impact the state’s energy future.

A CHANGING ARCTIC CLIMATE

As climate change effects are more widely observed around the world, their Arctic impacts also become more broadly ap-
preciated. DGGS geoscientists can play a leading role in guiding areas of research into the effects of climate change in the
Arctic. As the geological survey for the nation’s only Arctic state, DGGS will be challenged to help address the effects of Arctic
climate change, and to identify areas of critical need for the state.

Over the coming years Alaska will be a national focal point for indications and impacts of climate change. DGGS’s ability to not
only guide, but also provide reliable, unbiased data for the development and evaluation of emerging policy and statute changes,
will be very important for achieving reasonable, long-range planning and mitigation. We will continue to collect geologic and
hazards data needed to help mitigate risks and adapt to the changing environment, and make that data available to the public.

Geologic information will be needed in a number of key climate-related mitigation efforts. Most importantly, these data will
be essential for the coast and in areas where communities and infrastructure are impacted by thaw settlement from melting
permafrost, erosion and landslide hazards, sea-level changes, and changes in hydrologic systems, including both surface and
subsurface aquifers.

The State has historically relied on site-specific hazards analyses related to ongoing development or permit approval. The
recognition of significant change across the Arctic requires that up-to-date regional or statewide baseline data be gathered and
made available. Ongoing population growth and development in Alaska will continue to encroach on areas with heightened
geohazard risk. Because of the nearly ubiquitous need for modern geologic mapping in impacted areas of the state, DGGS will
be tasked with acquiring geologic data, producing maps, and identifying risks—information that can be used in both short-
term and long-term planning. In some cases it will be critical to have these data available in crisis situations.

DGGS will work with numerous agencies (with a wide range of mandates) in a coordinated effort so that the most important
needs are addressed and redundancy is minimized.

A key objective will be the prioritization of types of information to be collected and areas to be studied; because of Alaska’s
size and the lack of existing data there is much more need for data than there are personnel and funding to acquire it. DGGS
will be challenged to continue developing and applying innovative methods and technologies for data acquisition and analysis.
Matching innovative methods to the right research in the critical areas will allow us to maximize limited staff and funding.

THE ALASKA GEOLOGIC MATERIALS CENTER

Our ability to develop the state’s natural resources and maintain a robust economy is continually challenged on many fronts.
Significant investment will be required in the coming years to advance exploration and development efforts statewide. The
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Geologic Materials Center (GMC) is a key component of these efforts and is the “first stop” for oil and gas and mineral explo-
ration companies that are attempting to prospect in the complex geology of Alaska.

The GMC facility archives samples and rock core representing more than 14 million feet of drilling from 1,700 oil and gas
exploration and development wells, 280,000 feet of mineral core from 1,800 exploratory boreholes, and irreplaceable samples
from geologic research performed and mapping completed in every corner of the state. This collection represents hundreds
of millions of dollars of acquisition and preservation costs.

The Governor’s FY2014 budget included a capital appropriation to begin the process of replacing the aging GMC facility.
As a result, the State purchased an existing building in July 2013 that has more than 100,000 square feet of indoor heated
warehouse space. Upgrades to the building, office, and sample processing areas were made during summer 2014, and are
essentially complete. The building was ceremonially opened on October 29, 2014, and will be fully functional following the
collection relocation in spring 2015.

Providing efficient and comprehensive access to such a rich repository of mineral and material knowledge is critically impor-
tant for viable exploration programs, for both seasoned Alaska exploration companies and new companies that are trying to
identify potential exploration areas. Any one piece of core from this archive has the potential to identify a resource prospect
that could bring billions of dollars to the state. Investment in the GMC upgrade is an investment in future revenue generation.

A key challenge will be to safely and efficiently relocate the collection from its current location in Eagle River to the new site
on Penland Parkway in Anchorage with minimal disruption to users. This project is a unique opportunity to begin anew, re-
define the GMC’s mission and vision, and revitalize research in our state’s world-class, discovered and undiscovered natural
resources. Another critical issue for DGGS will be securing operations funding to ensure the facility continues to serve long
into the future. To meet this particular challenge, we will be instituting fees for the various services available at the new fa-
cility. This will be an adjustment for our users, but is necessitated by the higher operating and maintenance costs at the new
facility. These fees will be in line with those charged at other similar facilities in North America.

DATA PRESERVATION AND DISTRIBUTION

Digital mapping techniques, changes in database design, vast volumes of data, and ever-changing computer software and
hardware test DGGS’s ability to meet an increasingly diverse customer base. No longer are paper maps and reports sufficient;
digital maps, databases, social media presence, and interactive online maps are among our growing list of distribution methods
thatare all necessary in an increasingly electronic world. DGGS must continue developing and optimizing its data acquisition,
storage, and distribution methods to discover new and more efficient ways to disseminate the information to those that need it.

DGGS FY2015 PROGRAM

PROGRAM FOCUS

DGGS develops its strategic programs and project schedule through consultation with the many users of geologic informa-
tion—state and federal agencies, the Alaska State Legislature, the federal Congressional delegation, professionals in the pri-
vate sector, academia, and individual Alaskans. Their input to DGGS programs comes through the Alaska Geologic Mapping
Advisory Board, liaison activities of the Director, and personal contact with DGGS staff.

The FY2015 DGGS program focuses on projects designed to foster the creation of Alaska natural-resource jobs and revenue,
and to mitigate adverse effects of geologic hazards on life and property. For the foreseeable future, much of the state’s economy
will continue to depend on developing natural resources. Within that future, energy and mineral resources constitute a major
portion of the state’s wealth. Mitigating the effects of geologic hazards helps preserve public safety and private investments by
fostering sound land-use, design, and construction practices. Both resource development and hazard risk mitigation depend
heavily on the availability of reliable geologic information.

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 energy companies; construction com-
panies; civil engineers; air carriers; other DNR agencies; Department of Commerce, Community & Economic Development;
Department of Transportation & Public Facilities; Division of Homeland Security & Emergency Management; U.S. Geological
Survey; and the Federal Emergency Management Agency. DGGS geologists provide geological and geophysical information
to assist mineral prospectors, oil and gas companies, and others to explore for, discover, and develop Alaska’s subsurface
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resources. DGGS is a central repository of information on Alaska geologic resources and a primary source of information for
mitigating geologic hazard risks. To focus attention on Alaska’s subsurface resource potential and geologic hazards, DGGS
makes the state’s geologic information available on statewide, national, and international levels. Through its Geologic Materi-
als Center, DGGS also provides access to physical geologic samples collected by private companies and government agencies.

FY2015 Division Expense Budget
(estimated expenses in thousands of dollars)

Interagency

General Federal & Program
Program Fund CIP Receipts Receipts Total
Energy Resources $627.2 $910.7 $22.9 $167.8 $1,728.6
Mineral Resources 1,490.4 1,237.0 127.7 -- 2,855.1
Engineering Geology 661.6 388.8 2.3 1,923.0 2,975.7
Volcanology -- -- 800.1 -- 800.1
Geologic Communications 1,258.4 -- -- 37.0 1,295.4
Geologic Materials Center 959.0 10.9 10.2 50.0 1,030.1
Administrative Services 548.1 10.0 -- 41.6 599.7
Seismic Hazards Safety Commission 10.0 -- -- -- 10.0
Total by Funding Source $5,554.7 $2,557.4 $963.2 $2,219.4 $11,294.7

PROGRAM SUMMARIES

STATE GEOLOGIST/DIRECTOR

The Director’s Office provides leadership and coordination for the activities of the
Division through the State Geologist/Director, Division Operations Manager, and
administrative staff.

Objectives

1. Provide executive leadership for the Geological Development component of
DNR’s program budget and act as liaison between the Division and the DNR
Commissioner’s Office, other State agencies, Legislature, Governor’s Office, and
local, federal, and private entities.

2. Stimulate exploration, discovery, and development of the geologic resources of
the state through implementation of detailed geological and geophysical surveys
as prescribed by AS 41.08.

3. Provide geologic information to mitigate the adverse effects of geologic hazards.

4. Provide secure archival storage and efficient public access to the state’s growing collection of geologic information,
and energy and minerals-related cores and samples.

Tasks
¢ Prepare annual Division funding plan including Alaska general fund base budget, Capital Improvement Project budgets,
interagency programs, and federal initiatives.
+ Inform Alaska state legislators, Governor’s Office, Alaska Congressional delegation, and the public about the DGGS
geologic program and its significance.

* Focus the Division’s geologic expertise on addressing Alaska’s highest priority needs for geologic information.

ENERGY RESOURCES

The Statewide Energy Resource Assessment program produces new geologic information about the state’s oil, natural gas,
coal, and geothermal resources. With the continued decline in the state’s conventional oil reserves on the North Slope and the
potential for natural gas shortfalls in south-central Alaska, it has become increasingly important that new energy resources
be identified to help offset declining conventional reserves and State income. An additional short-term need that must be
addressed is the identification of affordable energy resources that can be economically developed for smaller local markets.
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As a consequence, there is a continual need for acquisition and dissemination of fundamental geologic data, acquired using
modern technologies, that will enable industry and local governments to better focus exploration efforts on prospective areas
beyond the currently producing fields. Recent DGGS stratigraphic studies and geologic mapping in the central and eastern
North Slope are stimulating exploration interest in the Brooks Range foothills. This underexplored frontier province appears
to be dominantly gas-prone and has the potential to yield additional reserves for proposed natural gas pipelines. DGGS is in the
process of compiling recent field mapping in the Umiat-Gubik area, and integrating this surface data with available subsurface
information. We also initiated a collaborative project with the U.S. Geological Survey and the University of Alaska Fairbanks
to evaluate the geology of potential shale oil units on the North Slope. Initial fieldwork has focused on the stratigraphy and
geochemistry of the prolific oil-prone Shublik Formation exposed in the eastern Brooks Range foothills; subsequent work
will evaluate the organic-rich Cretaceous Hue Shale.

Exploration for gas in the Cook Inlet basin continues to be of high interest for the oil and gas industry due to potential de-
liverability shortfalls in the south-central Alaska gas market. Additionally, over the last few years several companies new to
Alaska have expressed significant interest in exploring the basin’s oil potential. This new interest is focusing attention on
undiscovered conventional oil and gas reservoirs and the possibility of unconventional reservoirs (such as tight gas sands,
fractured reservoirs, and source-reservoired oil and gas). To stimulate sustained exploration interest DGGS initiated a multi-
year study of this basin in 2006, providing relevant high-quality data to help evaluate its resource potential. This project
focuses on building a robust model of the basin’s stratigraphy to help predict the distribution of potential sandstone reser-
voirs and to provide a better understanding of parameters
controlling reservoir quality and producibility. In summer
2014 DGGS conducted stratigraphic and structural studies
along the western margin of lower Cook Inlet in the Iniskin
and Tuxedni Bay areas, which included reconnaissance
bedrock geologic mapping. Strata in these areas represent
the only exposures of the primary Mesozoic oil source rocks
in the basin and virtually unexplored potential reservoir
rocks underlying currently producing areas in upper Cook
Inlet. In summer 2014 DGGS also conducted reconnaissance
geologic mapping (1:63,360 scale) of nearly 300 square
miles between Chinitna and Tuxedni bays and measured a
nearly complete section through the oil-prone, organic-rich
Red Glacier Formation.

Many sedimentary basins in Alaska have geologic charac-
teristics conducive to natural gas, including unconventional
gas. However, most of these basins are so poorly known
that we do not have a realistic understanding of their gas
potential. For example, the geology of the Susitna and Ne-
nana basins suggests they could host natural gas in quantities that could be exploited for in-state use. In 2011 DGGS initiated
a multi-year study of the natural gas potential of Interior basins, beginning with stratigraphic studies in the Susitna basin.
Field studies continued in 2014 in the Susitna basin, with a focus on characterizing the gas potential of Cenozoic coals and
carbonaceous mudstones. Analysis of data from these initial studies is ongoing; information obtained from this work will
add to the database of publicly available information on the petroleum geology of these basins, which will help stimulate
private-sector exploration activity.

There has been an increased interest in Alaska coal for export, conventional power production, and metallurgical uses, and
in possible underground coal gasification to help meet south-central Alaska’s energy needs. The Statewide Energy Resource
Assessment program has published information on Alaska’s coal basins, evaluated coal lease applications, and continues to
collect new coal-quality and stratigraphic data. As mentioned above, field studies continued in 2014 in the Susitna basin,
where coal seams were sampled to help characterize their grade and natural gas source potential. Analysis of data from these
initial studies is ongoing. As part of an integrated DGGS geologic data management system, the Energy Resources Section is
adding to its statewide coal resource data files and creating a new GIS-based coal resources map of Alaska.

As part of a multi-year, federally-funded program to build a comprehensive database for geothermal information in all 50
states, the Statewide Energy Resource Assessment program continued its efforts in 2014 with the release and publication of
a comprehensive Alaska geothermal dataset as part of the National Geothermal Data System (http://www.geothermaldata.org).
The numerous elements of the Statewide Energy Resource Assessment program are financed from a mixture of sources:
general fund, industry receipts, federal receipts, and Capital Improvement Project funding.
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Objectives

1. Encourage active private-sector oil and gas exploration on the North Slope outside the Prudhoe Bay-Kuparuk field
areas.

2. Collect and publish new geologic data to stimulate renewed, successful exploration for hydrocarbons in Cook Inlet
basin.

3. Collect and publish new geologic data to stimulate exploration for natural gas in the Susitna and Nenana basins.

4. Begin developing a searchable digital database for the Energy Section’s data, which will ultimately allow petroleum
companies, state policy makers, and the general public to access relevant data pertaining to the energy resource
potential of Alaska.

5. Provide DNR, other State agencies, and the public with authoritative information relating to the energy resources of
the state so rational policy and investment decisions can be made.

FY2015 ENERGY RESOURCES PROJECTS

Detailed project summaries for the following Energy Resources projects appear in the section Project Summaries—FY2014:
¢ Cook Inlet basin analysis program - p. 32

Geologic mapping of the Iniskin-Tuxedni Region, lower Cook Inlet - p. 33

State of Alaska contributions to the National Geothermal Data System - p. 34

Alaska Coal Database—National Coal Resource Database System - p. 35

Hydrocarbon potential of the Nenana basin - p. 36

Brooks Range foothills and North Slope program - p. 37

Natural gas potential of the Susitna basin - p. 38
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In addition to the above projects, the Energy Resources Section performs the following tasks:
¢ Provide written evaluations of mineable coal potential for lease areas in response to requests from Division of Mining,
Land, and Water.
* Respond torequests from other State agencies, federal agencies, industry, local government, and the public for informa-
tion on energy-related geologic framework and oil, gas, coal, and geothermal resource data.

MINERAL RESOURCES

The minerals industry has been a significant and steadfast partner in the economic well-being of Alaska since the late 1800s. In
more recent times, global demand for precious metals, base-metals, and strategic minerals is at an all-time high, and Alaska’s
mineral resources play a growing and significant role in helping to meet that rising demand. The minerals industry, however, has
historically been reluctant to commit significant company resources to exploration anywhere without sufficient understanding
of the geologic framework of their areas of interest. To attract exploration interest and to support responsible stewardship of
Alaska’s mineral endowment, the DGGS Mineral Resources Section conducts geological and geophysical surveys of the most
prospective Alaska lands that are open to mineral and other geologic resource development. Alaska has an accessible State
land endowment of more than 100 million acres, much of it selected under the Statehood Act because of perceived potential
to host mineral wealth. Currently the overwhelming majority of these lands are not geologically or geophysically surveyed
at a sufficiently detailed level, nor with the focus needed, to optimize mineral discovery and development. Since the early
1990s a DNR-DGGS strategy of integrated geological and geophysical mapping has been effective in attracting new private-
sector mineral investment capital to Alaska. Projects conducted by the Mineral Resources Section are designed to produce,
on a prioritized schedule, the critical new geophysical surveys, geologic maps, and reports needed to sustain Alaska’s mineral
industry investments and provide management agencies with information needed to formulate rational management policy.

A significant recent addition to the DGGS Mineral Resources program, initiated by the Governor and Legislature with Capital
Improvement Project funding, is the Strategic and Critical Minerals Assessment program. The intent of this multi-year un-
dertaking is to determine Alaska’s geologic potential for rare-earth elements and other minerals that are essential for our
modern, technology-based society. These include military and high-technology applications and clean/renewable-energy
applications (such as wind turbines, solar panels, and batteries for electric vehicles, among many other uses) for which the
U.S. is overly dependent on foreign sources for the required minerals. This program began in FY2012 with a data survey and
compilation of existing information on rare-earth-element occurrences in the state, and expanded significantly in FY2013 to
include additional critical minerals, re-analyses of existing samples, and obtaining new field and analytical data, including
airborne geophysics.

The numerous components of the Mineral Resources Section are financed by a mixture of sources: general fund base budget,
Capital Improvement Project funding, and federal receipts.



20 FY2015 Project Summaries Annual Report 2014

Objectives

1. Catalyze increased mineral resource exploration in Alaska.

2. Provide DNR, other State agencies, and the public with unbiased,
authoritative data regarding the geologic framework and mineral
resources of the state, to support informed land-use policy and
investment decisions.

3. Provide, in cooperation with the Department of Commerce, Com-
munity and Economic Development, accurate annual statistical and
descriptive summaries of the status of Alaska’s mineral industry.

FY2014 MINERAL RESOURCES PROJECTS
Detailed project summaries for the following Mineral Resources projects
appear in the section Project Summaries—FY2014
¢ Airborne geophysical survey of Wrangellia, south-central Alaska
-p.39
¢ Airborne geophysical survey of the East Styx area, south-central
Alaska - p. 40
¢ Airborne geophysical survey of the Tok area, eastern interior
Alaska - p. 41
¢ Airborne geophysical survey of the Tonsina area, south-central
Alaska - p. 42
¢ Strategic and critical minerals assessment project - p. 43
¢ Strategicand critical minerals assessment in the western Wran-
gellia terrane, south-central Alaska - p. 44

¢ Strategic and critical minerals assessment in the Ray Mountains
area, north-central Alaska - p. 45
¢ Geologic mapping in the Styx River area, Lime Hills C-1 Quadrangle, western Alaska Range - p. 46
¢ Geologic mapping in the eastern Moran area, Tanana and Melozitna quadrangles, Alaska - p. 47
¢ Geologic mapping in the Talkeetna Mountains, south-central Alaska - p. 48
¢ Bedrock geologic mapping in the Tolovana mining district, Livengood Quadrangle, Alaska - p. 49
¢ Bedrock geology and mineral-resource assessment along infrastructure corridors between Delta Junction and the

Canadian Border - p. 50
¢ Alaska’s Mineral Industry Report - p. 51

In addition to the above projects, the Mineral Resources Section performs the following tasks:
¢ DGGS Mineral Resource geologists provide timely responses to verbal and written requests for mineral information
from other State and federal agencies, local government, industry, and the general public.
¢ Provide authoritative briefings about the status of Alaska’s mineral industry, State support for mineral-resource ven-
tures, and recently-acquired geophysical and geological data at professional mineral industry conventions and trade
shows, and in professional journals.

ENGINEERING GEOLOGY

The Engineering Geology Section addresses major engineering-geology and geologic-hazards issues that affect public safety
and economic well-being in developing areas of Alaska. DGGS conducts engineering-geologic mapping to determine the
distribution 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 such as floods, earthquakes,
volcanic eruptions, tsunamis, and landslides help to forecast the likelihood of future major events and the severity of hazards
associated with them. In addition to general funds, some elements of the Engineering Geology program are partially or largely
financed through federal and interagency receipts.

In many areas, the state lacks the fundamental geologic data needed to guide the proper development and implementation
of building codes, land-use zoning, right-of-way siting, and contingency planning for adverse natural hazards events. Loss
of life and damage to infrastructure and buildings can be reduced through informed construction practices, land-use plan-
ning, building-code application, and emergency preparedness. However, economics and practicality dictate that mitigation
measures be implemented first where risk is highest. Because hazards are not uniformly distributed, engineering-geologic
and hazards maps become the first source of information about where damage is likely to be greatest and, therefore, where
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mitigation efforts should be concentrated. These maps are critical for emergency planning and the allocation of emergency-
response resources prior to an adverse event.

The type of surficial-geologic mapping conducted for purposes of identifying geologic hazards and locating sources of construc-
tion materials is also of benefit for locating placer-mineral deposits and building infrastructure to support energy resource
exploration and development. For this reason, engineering-geology personnel often participate in teams with DGGS’s Mineral
Resources and Energy Resources geologists to map areas of interest for minerals and oil and gas exploration.

An emerging new research program, initiated in 2013, aims to collect and interpret the hydrologic data needed for manag-
ing Alaska’s water resources. This is an exciting development that re-institutes DGGS’s capability to meet its statutorily-
mandated responsibility to determine the locations and supplies of groundwater, a capability that was lost during budget
cuts and government restructuring in the mid-1980s. The DGGS Hydrogeology program is leading research efforts that focus
on understanding groundwater-related issues impacting the state, with a primary emphasis on groundwater analysis and
aquifer modeling and mapping in oil and gas basins and other areas of high development potential. In collaboration with the
University of Alaska Fairbanks and with input from DNR’s Division of Mining, Land, and Water, several projects are underway
and baseline data are being gathered to guide future DGGS research.

Major projects, developed in response to the overwhelming need for baseline geologic data and natural hazards evaluations
in and near communities and important infrastructure that are being affected by severe problems, have grown and matured.
Funded by the federal Coastal Impact Assistance Program, the DGGS Coastal Hazards program is undertaking an ambitious
5-year mission to evaluate surficial geology and geologic hazards in up to 19 coastal communities in Alaska that are at risk for
serious storm-wave erosion and flooding. Identifying and developing long-term solutions for critical data gaps in the coastal
environment are a key focus of the Coastal Hazards program as itlooks ahead to meeting future challenges. Thawing permafrost
and possible sea-level changes are also a growing concern for many Alaska communities. DGGS recognizes the importance
of reliable scientific information to help the state and its communities prepare for potential emergency situations resulting
from geologic hazards, including those that are affected or amplified by climate change. The Climate and Cryosphere Hazards
program performs geologic studies to identify high-risk areas where proactive mitigation efforts will be needed to minimize
possible impacts. As part of this program, DGGS is completing a multi-year glacier change and hydrology study of the upper
Susitna drainage basin as part of pre-licensing work for the proposed Susitna-Watana Hydroelectric Project. The focus is
on modeling the effects of future climate variability and change, permafrost thaw, and glacier wastage and retreat on runoff.

Division expertise in the field of neotectonics (active faulting)
is dedicated to identifying and understanding active faults and s \
earthquake hazards in developing areas of the state. The Active
Faulting/Earthquake Hazards program is engaged in significant
work in support of proposed infrastructure projects and makes
major contributions to community tsunami hazards studies
and collaborative projects with the U.S. Geological Survey and
university researchers from across the country to study and un- = A
derstand fault-related hazards in Alaska. A major ongoing project W — =

is fault assessment and hazards evaluation along the route of
the proposed Alaska Stand Alone Pipeline (ASAP). The focus of
FY2014 work was to better characterize crossing locations and
fault rupture parameters, such as type of fault, width of deforma-
tion, single-event displacement, and orientation, to aid pipeline
engineers in design and routing decisions. An additional focus
was to determine which faults could pose a surface fault rupture
hazard to the proposed pipeline.

A multi-year project of geologic mapping and hazards evaluation
of a proposed natural gas pipeline corridor from Delta Junction
to the Canada border is in the final stages of completion. This
project, headed by the Engineering Geology Section but also in-
volving members of the Mineral Resources Section, is providing
detailed geologic information on which to base alignment deci-
sions, engineering design, permitting, and planning for future
development along the Alaska Highway. Following acquisition of
high-resolution airborne geophysical data in 2006, DGGS began
collecting field data from Delta Junction eastward. Fieldwork was
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largely complete by 2010, with a minor amount of additional field assessment in 2011-2013, and final reports and maps
are to be published in 2015. Work on the project was expanded to include the assessment of surficial geology and geologic
hazards along alternative gas pipeline routes. With federal and State support, DGGS contracted for high-resolution lidar (Light
Detection and Ranging) surveys of all the proposed gas pipeline corridors in 2010-2011. Analysis of these data has provided
significant new insights into the surficial geology and hazards evaluations that will be incorporated into the final reports.

Engineering Geology Section programs are financed from a mixture of sources: general fund, interagency receipts, federal
receipts, and Capital Improvement Project funding.

Objectives

1. Help mitigate risks to public safety and health by providing information on geologic hazards as they affect human
activity.

2. Provide geologic information to help lower the costs of construction design and improve planning to mitigate con-
sequences arising from hazardous natural geologic events and conditions.

3. Provide reliable engineering-geologic and hydrogeologic data for informed land-use decisions by the government
and private sector.

4. ldentify sources of sand, gravel, rip-rap, stone, and other geologic construction materials required to create the
infrastructure, roads, and other land-based transportation corridor improvements necessary to support expanded
development of natural resources and other local economic activities in Alaska.

5. Identify potential sources of placer minerals in conjunction with minerals resources mapping projects.

FY2014 ENGINEERING GEOLOGY PROJECTS

Detailed summaries for the following Engineering Geology projects appear in the section Project Summaries— FY2014:
¢ Applied engineering geology and neotectonics research program - p. 52

Alaska Stand Alone Pipeline (ASAP) geohazards study - p. 53

Geology, geohazards, and resources along proposed natural gas pipeline corridors - p. 54

Fault characterization and geologic hazards of the Yukon crossing area - p. 55

Geohazard evaluation and geologic mapping for coastal communities - p. 56

Unstable slopes along the Haines Highway - p. 57

Dalton Highway frozen debris lobes - p. 58

Climate and cryosphere hazards - p. 59

Snow avalanche susceptibility - p. 60

Glacier and runoff changes in the upper Susitna basin - p. 61

Baseline investigations of coastal features and processes - p. 62

Coastal data and tools for emergency and disaster support - p. 63

Water level documentation and vertical datum resources - p. 64

Tsunami inundation mapping for Alaska coastal communities - p. 65

Hydrogeologic studies - p. 66

Legacy surficial- and engineering-geologic STATEMAP projects - p. 67
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In addition to the above projects, the Engineering Geology Section performs the following tasks:
¢ Produce written evaluations of potential hazards in areas of oil exploration leases, land disposals, permit applications,
and other proposed development projects, and respond to verbal requests for information from other State agencies,
local government, and the general public.

¢ When appropriate, conduct post-event hazard evaluations in response to unexpected major geologic events (such as
earthquakes and severe coastal flooding and erosion), providing timely information dispersal to the public via elec-
tronic as well as traditional methods, and providing event and continuing hazard information to appropriate emergency
management agencies.

VOLCANOLOGY

The Volcanology Section of DGGS is part of the Alaska Volcano Observatory (AVO), an interagency consortium that monitors,
evaluates, and mitigates hazards from Alaska volcanoes. AVO was formed in 1988 by Memorandum of Understanding, and is
a partnership between DGGS, the U.S. Geological Survey (USGS), and the University of Alaska Fairbanks Geophysical Institute
(UAF/GI). Funding comes principally through the USGS. The Director of DGGS established Volcanology as a separate section
in 2007.
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AVO studies volcanoes to increase understanding of hazards at particular volcanoes and volcanic processes in general; moni-
tors volcanoes using seismology, geodesy, satellite remote sensing, field studies, and local observers; and provides timely
and accurate warning of increasing unrest and eruptions to emergency management agencies, other government entities,
the private sector, and the public. The majority of Alaska’s 52 historically active volcanoes are remote from human settle-
ments, but all underlie the heavily traveled north Pacific passenger and cargo air routes between North America and Asia;
thus the aviation sector is an important recipient of AVO monitoring reports. The vulnerability of local infrastructure to
active volcanoes was illustrated by the near-flooding of the Drift River Oil Terminal on the west side of Cook Inlet by lahars
(volcanic mudflows) generated on three separate oc-
casions during the spring 2009 eruption of Redoubt
volcano. In addition, important transportation hubs
at Cold Bay, Unalaska/Dutch Harbor, and Adak are all
downwind from nearby active volcanoes, and a new
4,500-foot airstrip 15 miles downwind from Akutan
volcano was opened in September 2012. The eruption
of Pavlof volcano in 2013 caused flight cancellations
in the region, and ash fell on the communities of Sand
Point, Nelson Lagoon, Cold Bay, and King Cove.

Each of the three component agencies of AVO bring
particular strengths to the observatory while sharing
general expertise in volcanology. Among these agen-
cies DGGS has particular strengths in database man-
agement, web outreach, and geologic, petrologic, and
geochemical studies. DGGS builds and maintains the
AVO website, serving a large database of descriptive
material about volcanoes, providing a cutting-edge
system for intra-observatory communication and
data sharing, and providing notices of eruptions and
unrest to users in public, private, and government
sectors. The database and information dissemination
tools built around the database have emerged as the most powerful among volcano observatories worldwide, and portions
of the software designed and written at DGGS are in use at other observatories, both nationally and internationally. All part-
ner agencies of AVO have fundamental expertise in the many scientific and technical disciplines that comprise volcanology.

Funds for DGGS participation in AVO come from cooperative agreements with the USGS through the USGS Volcano Hazards
Program. In the past, additional funding has come through Congressionally-authorized programs in other federal depart-
ments, including Transportation (DOT) and Defense (DoD), as well as the American Reinvestment and Recovery Act (ARRA).

Objectives

1. Help mitigate risks to public safety and health by providing information on volcanic hazards as they affect human
activity.

2. Represent the State of Alaska’s interests in the multiagency Alaska Volcano Observatory.

3. Develop and maintain the Alaska Volcano Observatory website as a primary communications vehicle to deliver
information about Alaska’s volcanoes to the public and provide internal communications and data exchange among
AVO personnel.

4. Provide comprehensive information on Alaska volcanoes, including past history and current activity, to the general
public, agencies, and volcanologists worldwide.

FY2014 Volcanology Projects

Detailed project summaries for the following Volcanology projects appear in the section Project Summaries—FY2014:
¢ Eruption response - p. 68

Alaska tephra database - p. 69

GeoDIVA -p. 70

Hazard communications - p. 71

Internal communications - p. 72

Rock sample archive - p. 73

Website - p. 74

* 6 6 6 0 0
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In addition to the above projects, the Volcanology Section performs the following tasks:

¢ Assist AVO in volcano monitoring. AVO monitors volcanoes using short-period seismometers, broadband seismometers,
continuous telemetered GPS, satellite imagery, gas measurements, web cameras, and local observer reports. DGGS as-
sists in volcano monitoring when needed during responses to eruption events.

¢ Provide helicopter and fixed-wing airplane logistics. DGGS manages helicopter charter procurement for all major AVO
projects, and fixed-wing charter for volcanic gas measurement flights. Having all the contracting done by a single agency
results in significant budgetary and logistical efficiencies.

¢ Perform geochemical data procurement and archiving, coordinate geochemical analyses, and maintain the archive
of those data. The data share rigid inter-project quality controls, making the combined dataset a major resource for
researchers and adding substantially to the value of the data from individual geologic mapping projects.

¢ Provide information on geothermal resources to State and federal agencies, the private sector, and the public.

GEOLOGIC COMMUNICATIONS

The Geologic Communications Section provides information technology, publication, and outreach services to make Alaska
geologic and earth science information accessible to the public, private industry, government, and academia. ‘GeoComm’ team
members work together to complete final design and production of reports and maps; maintain and upgrade the Division’s
digital geologic database; maintain, update, and improve the DGGS website; create and maintain online mapping applications;
and ensure all Division staff members have the infrastructure (Geographic Information System [GIS] tools, network, computer
equipment, etc.) and skilled assistance necessary to efficiently carry out their responsibilities.

The section’s publications specialists and GIS analysts edit, design,
publish, and distribute technical and summary reports and maps and
other related products, generated by staff from the Division’s techni-
cal projects, describing Alaska’s geologic resources and hazards. The
maps, reports, and online applications released with the assistance
of this group are the State’s primary means of widely disseminating
detailed information and data relating to Alaska’s subsurface mineral
and energy wealth, construction materials and water resources, and
geologic hazards. These printed or digital-format/web-based docu-
ments and datasets focus on Alaska’s most geologically prospective and
developable lands and are the authoritative geologic basis for many of
the state’s resource-related land-policy decisions. They also encourage
geologic exploration investment, leading to resource discoveries and
subsequent major capital investments and job opportunities. Making
the Division’s geologic information available in a timely way and in easy-
to-use formats encourages investment in Alaska’s economy, promotes
wise land-use management, and helps mitigate the adverse effects of ?m&
geologic hazards.

The section’s geologic information group ensures that information produced by the Division on a wide range of topics is
delivered to the public. Information staff assist customers in finding and understanding geological and geophysical maps,
and manage sales and inventories of geologic reports, maps, and digital data. Staff also prepare displays for and represent
the Division at geologic conferences and events.

The Geologic Communications Section produces this annual report, which presents a summary of Division activities and
accomplishments; designs, edits, and produces technical and educational geologic maps and reports in printed and digital
formats; manages the DGGS library so that reports (by DGGS and other agencies) are available as resources for geologic staff
and visitors; and participates in or organizes outreach activities such as classroom presentations, science fair judging, and
providing resources for teachers to help with preparing earth-science learning units.

GeoComm created and maintains DGGS’s comprehensive digital geologic database to fulfill three primary objectives: (1) Main-
tain this spatially referenced geologic database system in a centralized data and information architecture with networked
access for new DGGS geologic data; (2) create a functional, map-based, online system that allows the public to find and identify
the type and geographic locations of geologic data available from DGGS and then retrieve and view or download the selected
data along with national-standard-compliant metadata (http://www.dggs.alaska.gov/pubs/); and (3) integrate DGGS data with
data from other, related geoscience agencies through a multi-agency web portal (http://www.akgeology.info/).


http://www.dggs.alaska.gov/
http://www.akgeology.info/)
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The Geologic Communications Section sets up and maintains microcomputer and server hardware and software, supports
the Division’s local area network, provides GIS services and training to DGGS staff, and streamlines information delivery to
the public. The section developed the Division’s website and began extensive use of the Internet in FY1998 to increase the
availability of the Division’s information and to provide worldwide access to information about the geology of Alaska. These
efforts developed into a major project to establish, maintain, and enhance a State-federal, multi-agency, Internet-accessible
Alaska geologic database management system. Recent additions to the DGGS website include the Alaska minerals-related
publications of the former U.S. Bureau of Mines, additional USGS publications, and publications produced by the Mineral
Industry Research Laboratory (MIRL) at the University of Alaska Fairbanks.

The Geologic Communications Section is supported by the State general fund, program receipts from publication sales, in-
teragency receipts, and federal receipts.

Objectives

1. Disseminate timely, new, accurate, unbiased, Division-generated geoscientific data describing Alaska’s geology, as
well as selected pertinent geoscientific data from other sources, formatted and packaged to optimize ease-of-use
and maximize compatibility with users’ systems.

2. Preserve and manage the data and knowledge generated by the Division’s special and ongoing projects in an or-
ganized, digital, readily-retrievable, and reproducible form consistent with applicable professional standards and
documented with national-standard metadata.

3. Enhance public awareness of Alaska’s prospective mineral, energy, and water resources, and geologic hazards.

FY2014 GEOLOGIC COMMUNICATIONS PROJECTS
Detailed project summaries for the following Geologic Communications projects appear in the section Project Summaries—
FY2014:

¢ Web applications - p. 75

¢ Digital data applications - p. 76

¢ GIS project-p. 77

¢ Asbestos map - p. 78

¢ Website database - p. 79

¢ Outreach and publications - p. 80

GEOLOGIC MATERIALS CENTER

The Alaska Geologic Materials Center (GMC) in Eagle River archives and provides 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 analyzed by government and private-sector geoscientists with the goal of improving the odds
of finding new oil, gas, and mineral deposits that will maintain the flow of state revenues and provide in-state employment.
DGGS has formal cooperative agreements with the U.S. Geological Survey, the U.S. Bureau of Ocean Energy Management, and
U.S. Bureau of Land Management to house and control their geologic materials from Alaska. A volunteer 14-member board
advises the curator and DGGS on matters pertaining to the GMC. The GMC archive is a continually growing asset that is com-
pounding in value over time at little cost to the State.

y R With federal funding and through a Reimbursable

gl < Services Agreement with the Alaska Department of
Transportation & Public Facilities (DOT&PF), DGGS com-
pleted a concept study in 2006 for construction of a new
materials center to replace the existing GMC facility. The
State began to accelerate design and engineering work
for a new facility in 2011 through a project managed by
the Department of Administration (DOA) with support
of Capital Improvement Project funds, and in July 2013
officially acquired a building to house the new GMC.
Renovation upgrades to the new Anchorage facility were
completed in late October 2014. This 100,000-square
foot facility will help safeguard the future accessibility
and security of the valuable geologic samples stored by
the GMC. DGGS managers, working with others in the
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Department of Natural Resources, DOA, ECI/Hyer Inc., and GMC staff, have finalized a plan to move the current collection as
early as March 2015, with full opening of the new facility slated for July 2015.

The Geologic Materials Center is supported by the State general fund and in-kind contributions from industry. Additional
financial support is received annually from the Alaska Oil & Gas Conservation Commission. The private sector contributes
to the cost of delivering all new samples, sample preparation and analyses, sample and data logs, and occasionally donates
large quantities of samples.

For more details, see GMC briefing on page 81.

Objectives
1. Encourage responsible resource development and in-state employment opportunities by increasing accessibility to
representative geologic samples and information pertaining to oil, gas, and mineral exploration.
2. Advance the knowledge of the geology and resources in Alaska’s structural basins 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.

ADMINISTRATIVE SERVICES

The Administrative Services group provides financial control and administrative support for all projects in DGGS by: secur-
ing lowest costs for goods and services; coordinating maintenance for State equipment fleet vehicles, and when necessary,
procuring vehicles for fieldwork; coordinating travel arrangements and appropriate paperwork to minimize travel expenses
and field party subsistence costs; administering and monitoring grants and contracts; tracking and reporting project expen-
ditures to ensure cost containment within budget for all projects; providing mail/courier services; providing assistance in
personnel matters; and any other support necessary to increase efficiency or savings in acquiring and disseminating knowl-
edge of the geology of Alaska.

Objective
1. Facilitate the efficient administration of DGGS programs and projects.

Tasks
* Monitor grants and contracts (federal, interagency, CIP, and program receipts) to ensure deliverables are produced on
schedule and within budget; ensure expenses are timely and properly billed against grants and contracts and receipts
are collected promptly; ensure progress reports and financial paperwork are submitted accurately and on time.

¢ Provide accurate, timely reporting of project expenditures and current balances to project managers; encourage pru-
dent money management.

¢ Provide accurate, timely processing of employee timesheets,
vendor invoices, procurement records, and other documentation
required by the State; ensure strict adherence to State archiving
requirements.

e Minimize the cost of transportation to and from the field by
coordinating staff travel and supply shipments.

¢ Coordinate Division vehicle use to minimize requests for reim-
bursement for personal vehicle mileage.

e Make travel arrangements and complete travel authorizations
to ensure use of the most cost-effective travel options.

¢ Assist staff with personnel matters; inform staff of changes in
personnel rules or benefits and ensure that all personnel paper-
work complies with applicable rules and regulations. Estimate
future personnel salaries and benefits to assist management in
making human resource decisions necessary to efficiently ac-
complish the Division’s mission.




Alaska Division of Geological & Geophysical Surveys Employee Highlights 27

EMPLOYEE HIGHLIGHTS

WELCOME

Abraham Emond joined the DGGS Mineral Resources section in
March 2014 and works on the DGGS geophysical program alongside
Laurel Burns and Gina Graham. Abraham’s primary responsibility is
acquisition, publication, and management of airborne electromagnet-
ic and magnetic data under the AGGMI and SCM programs. Abraham
had the good fortune to see the beautiful 2014 Tonsina survey area
first hand and collect outcrop and hand-sample petrophysical data.

Abraham grew up in New England. Colorado School of Mines was
an easy choice for Abraham’s 1999 bachelor’s degree in Geophysics.
After several years in the Unexploded Ordnance detection industry,
including two years at Oak Ridge National Lab in Tennessee, Abraham
began graduate school at the University of Utah in 2004. Abraham
defended his thesis in December 2006, graduating in 2007. In January
2007 Abraham joined Rio Tinto’s Salt Lake City-based North American
exploration team. Starting in 2009, Abraham worked as a consulting
geophysicist with junior exploration companies until joining DGGS.

Abraham, his wife, Sonja, and their daughter, Julianna, enjoyed
their first summer and fall exploring Alaska—by foot, raft, car, bike, ski, and plane.

7™, Nina Harun joined DGGS’s Energy Section in a permanent position in
g\ July 2014. Originally from New Jersey, Nina earned a B.S. in Geology from

i Beloit College in Wisconsin. She came to Alaska to pursue a master’s
of science in geology at the University of Alaska Fairbanks, where her
thesis was on the depositional environments and petrography of the
Ivishak Sandstone in the northeastern Brooks Range. Following this
research, she attended the University of Texas at Austin and studied
clastic petrography. Nina accepted a position in the oil industry with
Unocal Corp. in Houston, TX, and Lafayette, LA. At Unocal, Nina evalu-
ated offshore blocks and generated prospects in the Gulf of Mexico using
3-D seismic, well, and synthetic seismic data for lease sales and field
development projects. She then returned to Alaska to focus on her fam-
ily. After taking GIS courses at UAF, Nina joined DGGS in a temporary
position in April 2013 to work on Alaska’s component of the National
Geothermal Data System project and assist in creating a new Geothermal
Sites of Alaska map.

Shortly after beginning her new, permanent position, Nina participated in the Susitna Basin field project, concentrating on coal
deposits. Nina’s interests lie in tectonics and sedimentation and their relationship to hydrocarbon development. She is particularly
interested in depositional systems, sandstone diagenesis, and provenance. Along with sedimentology and mapping projects, Nina
is tasked with developing a comprehensive Energy Section analytical database
and furthering the use of GIS technology in the section.

Mike Hendricks joined DGGS as a geospatial analyst in August 2014. He moved
from West Point, New York, with his wife, Charlene, and youngest daughter, Erin,
after 28 years in the military. His two oldest daughters, Kristen and Ellen, regret-
tably still remain in New York. .. at least for now.

Mike grew up in Wisconsin, northern Virginia, and eventually Delaware, where
he received his undergraduate degree in Civil Engineering. As an Army Engineer
and Geospatial Information Officer, he worked and lived with his family over the
years in Frankfurt, Germany; Monterey, California; Columbia, South Carolina;
West Point, New York; Honolulu, Hawaii; and Bangor, Maine. While in Bangor, he
earned his Ph.D. in Spatial Information Engineering from the University of Maine
at Orono in 2004.

For the past ten years Mike served on the faculty of the United States Military
Academy’s Geospatial Information Science Program at West Point. While in that
position, he taught GIS and conducted applied research in spatio-temporal analysis
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and land navigation education using location-based technology. He developed and managed the “Geospatially Enabled Land Naviga-
tion Training Support System,” a multiyear project that incorporates GPS tracking, mobile computing, 2D and 3D geovisualizations,
and simulations. With this system he helped train more than 10,000 future Army officers to effectively plan routes and travel over
the landscape.

While at West Point Mike also served as the coach of West Point’s Orienteering Team, a running (or cross-country skiing) sport
where competitors use a compass and a large-scale topographic map to race over the terrain. To continue his interest and partici-
pation in relatively obscure sports, he and his daughter Erin wasted no time upon arriving in Fairbanks and joined the Fairbanks
Curling Club. He is enjoying the great mountain views from his home up in the hills, and is looking forward to gardening with his
wife during the long summer days.

Dave LePain rejoined DGGS in late January 2014 as chief of the Energy
Resources Section. His technical focus for the past 20 years has been recon-
structing depositional systems with the ultimate goal of predicting reservoir
potential and sand body geometries. He is currently applying his expertise in
the Cook Inlet and Susitna basins. Prior to shifting focus to southern Alaska,
he worked on various Cretaceous units in the foothills belt on the North Slope
and spent five years studying the sedimentology and tectonic significance of
the Carboniferous Endicott Group in the range-front region of ANWR. In 2012
and 2013, Dave was a research geologist at Saudi Aramco’s Advanced Research
Center in Dhahran, Saudi Arabia, where he focused on integrating outcrop
analog and subsurface data to build plausible static reservoir models.

Dave enjoys new challenges, having worked for Mobil Exploration and
Production as a summer intern, Shell Offshore, Inc., as an exploration geologist,
the Wisconsin Geological and Natural History Survey (University of Wiscon-
sin Extension) as a bedrock geologist and, most recently, Saudi Aramco. Dave
earned his Ph.D. in geology from the University of Alaska Fairbanks in 1993.

GOOD-BYE

Andrea Loveland joined DGGS as the STATEMAP project intern for
the Energy Resources Section in 2004, assisting geologists in the
field and in the office with various mapping projects. In 2006, she
was hired as a full-time Energy Section geologist and participated
in geologic mapping projects on the North Slope and Bristol Bay.

Originally from Wyoming, Andrea attended the University of
Wyoming where she received a Bachelor’s degree in geology. After
graduating in 2002, Andrea moved to Alaska to pursue a Master’s
degree at the University of Alaska Fairbanks. Her research focused
on the fracture evolution and structural history of the northeastern
Brooks Range.

In April 2014, Andrea relocated to Wyoming and is currently a
geologist with the Wyoming State Geological Survey.
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PROJECT SUMMARIES—FY2015

Alaska faces the challenge of growing a healthy economy from its natural resources while protecting an environmental 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
earth-science information required to guide critical policy decisions, encourage exploration investment, mitigate the effects
of geologic hazards, and improve the quality of life for all Alaskans.

The overviews of the following 50 projects that DGGS is pursuing in FY2015 span the scope of our legislative mission statement.

Each of these projects is making a positive difference for Alaska. Many are implemented through various cooperative agree-
ments with other State and federal agencies, universities, in-house project teams, and contracts. We leverage State general funds
through these arrangements so that the Division’s work provides the greatest possible benefit from the public’s investment.

ENERGY RESOURCES

CoOK Inlet basin ANalySiS PIOZIAIM ... cueeueeesreesseesseesssesssessssesssesssessssesssassssesssasssessssesssassssssssesssessssesssasssessssesssassssesssasssessssssssasssssssnss
Geologic mapping of the Iniskin-Tuxedni Region, lower Cook Inlet.........
State of Alaska contributions to the National Geothermal Data System
Alaska Coal Database—National Coal Resource Database System............
Hydrocarbon potential of the NENana DASIN ... ceeeeeereesseessesssesssessesssesssessssesssessssssessssssssssssassssssssesssesssssssassssssssesssassasees
Brooks Range foothills and NOTrth SIOPE PrOZIamm ... ceeeceeeiseesseessessesssesssesssesssssssesssss s s sssesssss s sssassssssssesssassasees
Natural gas potential Of the SUSIENA DASIN .. sesssess s sess s s bR

MINERAL RESOURCES

Airborne geophysical survey of Wrangellia, south-central Alaska ...
Airborne geophysical survey of the East Styx area, south-central Alaska........osss
Airborne geophysical survey of the Tok area, eastern interior Alaska ...
Airborne geophysical survey of the Tonsina area, south-central Alaska ...
Strategic and critical minerals asSESSMENT PIOJECT ....iurerirereers et ssraenes
Strategic and critical minerals assessment in the western Wrangellia terrane, south-central Alaska
Strategic and critical minerals assessment in the Ray Mountains area, north-central Alaska......cc.cnmeerrenen.
Geologic mapping in the Styx River area, Lime Hills C-1 Quadrangle, western Alaska Range ........ccoueemenneennieeneens
Geologic mapping in the eastern Moran area, Tanana and Melozitna quadrangles, Alaska........cconenmeecnseenseesseesneees
Geologic mapping in the Talkeetna Mountains, south-central Alaska ...,
Bedrock geologic mapping in the Tolovana mining district, Livengood Quadrangle, Alaska......ccounenrermneenneenneeeneees
Bedrock geology and mineral-resource assessment along infrastructure corridors between Delta Junction

ANA the CANAAIAN BOTAET ... iiueereerectseeseessesissessessssssssssssss s sssess bbb bbbt
Alaska’s Mineral Industry Report

ENGINEERING GEOLOGY

Applied engineering geology and neotectonics reSearch Program ... erssessssesssssesessssssssesssssessess

Alaska Stand Alone Pipeline (ASAP) geohazards study
Geology, geohazards, and resources along proposed natural gas pipeline corridors
Fault characterization and geologic hazards of the YUKON Crossing area........eeessssessssssssssssssssessssssesans
Geohazard evaluation and geologic mapping for coastal COMMUNITIES .......crereerererrerrereersser s ssersesssssesans
Unstable slopes along the Haines HIZHWaY .......coerieereseesssesssssssssssssssssssssssssssssssssssessssssesssesssssssssssssssssssssessssssssssesssanes
Dalton Highway fTOZen deDIiS LODES ... sss s sss s sss s ss s ss s ss s s e b s
Climate and cryosphere hazards.......ccuenneee

Snow avalanche susceptibility.
Glacier and runoff changes in the upper Susitna basin
Baseline investigations of coastal features and PrOCESSES ......rirrerrseer s s sessssssss s ssesssesssas
Coastal data and tools for emergency and diSAStEr SUPPOTT ... crermrereessseessssssssssesssesssssesssesssssssssssssssssssssesssessssssssssesssas
Water level documentation and vertical datum TESOUICES ........wermeereerssseesseessssessssesssessssssssssesssssessssssesssessssssssssesssssssssseses
Tsunami inundation mapping for Alaska coastal COMMUINILIES........ccurereereeermeerereseess s sesessessssessssssssssssaseses
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HYATOZEOL0ZIC STUAIES....evurrerseeruseesseersesessseessesessseesssesessses s sesssesss s ss s R SRR RS SRR R e en .66
Legacy surficial- and engineering-geologic STATEMAP PIOJECES ....rrrrereessnsersesssssesssssssssssssssssssssssssssssssssssssssessssssssans 67
VOLCANOLOGY
0 oD 1 0D 010 (TS 010 ) 4 1] 68
AlASKA LEPNTA AALADASE.....ccuueeeuseeereeeseeessseesseesssseesseesssseessssssssesess s es bR RS8R SRR R RS sRR bR 69
TCT0Y ) /. PP 70
HAZATd COMIMUIICATIONS c.uvvrevuseeeesrersseeeseeesssesssseessseessseesssessssseessses s ssse s s ss bR R8RSR R R RS R R 71
INEEINAL COMIMUNICATIONS ...rvvureeeesrersseeesseeessseessseeessseessseeesssessssssesssesss e sss s s Es bR AR E SRR S R R R R AR R 72
ROCK SAIMPLE AICRIVE ...couveeerreeeeceeereeseeeseeesseessseesse st s s ssse b ss b R8RSR R R RS R R SRR RS E R 73
WWEDISIL ..vceuveeeseeeuseeesseessseessssesesseess e esss e s R8RSR R8RS E 8RS8 E £ 8RR R8RSR AR R AR R AR AR R e 74

TWED QD PIICALIONS ..couveeeveereeeaeesseeeeeesseessecsssessse s s s s s ssse s b s s bR RS R £ R £ R RS R £ E SRR R AR R R AR AR R R
Digital data applications ..
GIS project....cnerernsennas
Asbestos map............
Website database ...
Outreach and publications

GEOLOGIC MATERIALS CENTER
The Alaska GE0lOZIiC MAterials CONEET ...t sesss s s RR e Rs e 81
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COOK INLET BASIN ANALYSIS PROGRAM

The Alaska Division of Geological & Geophysical Surveys (DGGS) has led a multi-agency program of applied geologic research
in Cook Inlet basin since 2006 to promote new hydrocarbon exploration investment to help meet the growing energy needs of
south-central Alaska. This collaborative effort involving DGGS, the Alaska Division of Oil & Gas (DOG), the University of Alaska
Fairbanks (UAF), and the U.S. Geological Survey (USGS) relies heavily on performing detailed field and subsurface studies and
geologic mapping to develop a better understanding of the basin’s hydrocarbon system.

Historically, Cook Inlet exploration has focused on locating conventional plays in structural traps in younger, shallower Ceno-
zoic rocks. However, most of these structures were found and tested early in the exploration history of the basin. Since 2006,
DGGS has been investigating the potential for stratigraphic

traps in Cenozoic strata and, more recently, has focused on ekl i : - 15_(:°W Y
investigating the potential for conventional and unconven- szt Mooty o Y S co\“%
tional reservoirs capable of hosting oil and gas in the older, = DGGS 4 ol X

. . . . Tyonek area = -
deeper Mesozoic strata in the basin. Developing a better un- geologic map ;
derstanding of the petroleum potential of the Mesozoic inter- $e
val is important because it remains virtually unexplored yet oif 2
contains the oil source rocks for fields in upper Cook Inlet. Lston Swanson

iver fiel

Field studies of Mesozoic strata in the Kamishak Bay and Ini-
skin Peninsula areas (figs. 1 and 2) focused on Jurassic- and s
Cretaceous-age rocks, both of which contain intervals thatare / $§
oil saturated, indicating that they had sufficient conventional §§
permeability and porosity to allow liquid hydrocarbons to = LA S, 2
flow through them in the past. Samples collected at both lo- eon Explanation
cations are helping to identify the hydrocarbon source rocks 20136&625015 S
and determine whether sandstone composition or other fac- |Iniskin-Tuxedni :::m::::d
tors were responsible for their enhanced reservoir quality. arearﬂ‘::wg'c o wels - bottom
Continued stratigraphic and structural studies in the Iniskin | | 7. —+— anticiines-certain
Peninsula and Tuxedni Bay areas, including new geologic e
mapping of the Iniskin Peninsula in the summer of 2013 and r ,a:u:t,'n;ain
proposed geologic mapping of the Red Glacier area in 2015, e fault - queried
are focused on the depositional environment, organic geo- . A volcanoes

chemistry, and thermal maturity of oil source rocks, along
with how major geologic structures, such as the Bruin Bay
fault, influenced the basin’s stratigraphic architecture. We are
continuing fracture studies of Mesozoic rocks in the Iniskin
Peninsula-Tuxedni Bay area to understand the stratigraphic
and structural controls on their devel-
opment and to gather baseline data on
unconventional fracture porosity and hy-
drocarbon migration pathways.

Figure 1. Generalized geologic map of Cook Inlet basin highlight-
ing past and present hydrocarbon study areas and geologic map-
ping targets in the Cook Inlet basin. Modified from Haeussler and
Saltus, 2011, U.S. Geological Survey Professional Paper 1776-D.

This project is funded by the State of
Alaska and the USGS, with contributions
from industry. Results of this work have
been documented in a series of publica-
tions available from the DGGS website
(http://www.dggs.alaska.gov), including
recently published edited volumes high-
lighting the significant findings from
our 2012-2014 field seasons (http:/
dx.doi.org/10.14509/24824, http://dx.doi.
0rg/10.14509/27303). Additional publica-
tions will be released as they become
available.

Figure 2. DGGS geologist David LePain and U.S. Geological Survey geologist Rick Stanley
studying strata of the Red Glacier Formation; the organic-rich oil source rock in Cook Inlet
basin.

Contact: Robert J. Gillis, 907-451-5024, robert.gillis@alaska.gov
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GEOLOGIC MAPPING OF THE INISKIN-TUXEDNI REGION, LOWER COOK INLET

The Alaska Division of Geological & Geophysical Surveys (DGGS) is conducting a program in Cook Inlet basin focused on
understanding how sediment composition, stratigraphic architecture, and geologic structure control potential conventional
and unconventional (tight) hydrocarbon reservoir systems (see Cook Inlet Basin Analysis summary). This program includes
detailed geologic mapping within younger, shallower Cenozoic and older, deeper Mesozoic stratigraphic intervals where out-
crop relations are complex, poorly understood, and important for understanding the principal components of the petroleum
system.

During summer 2013, DGGS, with assistance from the Division of Oil and Gas (DOG), completed 1:63,360-scale geologic map-
ping of approximately 240 square miles of Mesozoic stratigraphy on the Iniskin Peninsula, located west of Homer across Cook
Inlet (figs. 1 and 2). Mapping of an additional ~270 square miles encompassing much of the adjacent region to the northeast
between Chinitna and Tuxedni bays will be completed in 2015. This area was the location of some of the earliest oil explora-
tion in Alaska, extending from the early 1900s to the 1950s, but it has remained idle since then. The Iniskin Peninsula-Tux-
edni Bay region (fig. 1) is important to understanding Cook Inlet's Mesozoic petroleum system because it hosts numerous
oil seeps and the only surface exposures of the primary oil source rock in the basin (the Red Glacier Formation) accessible
for study. Despite this, the older stratigraphic intervals of the basin remain only lightly explored. Our new mapping is guided
by nearly 25 new measured stratigraphic sections, new geochronology, and kinematic structural analysis, some of which is
detailed in a series of short progress reports published in 2014 (http://dx.doi.org/10.14509/27303) and a forthcoming series of
reports due to be published in early 2015. The final published products will be a new 1:63,360-scale geologic map encom-
passing approximately 500 square miles along the northwestern margin of Cook Inlet basin, and an accompanying report. Our
mapping has unraveled important, previously unrecognized stratigraphic and structural relationships and represents a major
step forward in understanding the geologic evolution of the northwestern margin of the basin.

Mapping in 2013 was completed with partial funding from
the U.S. Geological Survey’s STATEMAP program.
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FFY2015
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(~270 sq. mi.)
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Figure 1. Locations of FY2013 (blue outline) and proposed FY2015 (red
outline) geologic mapping of Mesozoic stratigraphy on the west side of
Cook Inlet basin, with regional inset map of Cook Inlet.

No Vertical Exaggeration

F_’g“’e 2. DGQS ;')rellm{nary geologic map and structural cross sec- GEOLOGIC MAP AND CROSS SECTIONS OF THE INISKIN PENINSULA
tions of the Iniskin Peninsula. 1:63,360 SCALE (2014 PRELIMINARY DRAFT)

Contact: Robert J. Gillis, 907-451-5024, robert.gillis@alaska.gov
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NATURAL GAS POTENTIAL OF THE SUSITNA BASIN

Alaska suffers from some of the highest domestic energy prices in the nation, particularly in rural areas and regions that are
far removed from developed energy resources and lack sufficient infrastructure for low-cost delivery. These challenges could
be mitigated by finding local sources of energy that have the potential to supply more affordable energy for local consump-
tion.

The Alaska Division of Geological & Geophysical Surveys (DGGS), in collaboration with the Division of Oil & Gas (DOG), has re-
sponded to these challenges by reviewing publicly available data on sedimentary basins throughout Alaska to identify basins
whose geology suggests significant natural gas potential (http://dx.doi.org/10.14509/24264).

We have identified the Susitna basin in south-central Alaska as having significant gas potential to help meet in-state needs
based on its geology and relative proximity to infrastructure. However, this basin has not been adequately explored, and little
geologic data exists to help attract exploration interest. The Susitna basin analysis project will help develop a better under-
standing of the possible presence
of a functioning petroleum system.
Preliminary fieldwork was complet-
ed in summer 2011, and a progress
report was published in early 2013
(http://dx.doi.org/10.14509/25015).
Additional fieldwork was completed
in summer 2014, with a summary
report expected to be published in
2014 or early 2015.

The Susitna basin (approximately
5,000 square miles) is thought to
host some of the same coal-bearing,
gas-prone rocks as neighboring
Cook Inlet, which is a major gas-pro-
ducing region. DGGS and DOG, in col-
laboration with the U.S. Geological
Survey, have studied and described
coal-bearing strata at several loca-
tions in the basin and collected more
than 400 samples for various analy-
ses related to evaluating reservoir
quality, coal quality and its methane
potential, and geologic development
of the region. Structural studies
and thermochronologic sampling
along the basin margin will help to
constrain how the basin evolved
through time, which is important for Kilometers B
understanding the timing of poten- |5 519 20 30 40

tial structural trap development and - -
gas generation.
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Geologic map of the Susitna basin region showing sample collection locations and proximity of
the potential gas-prospective basin to major population centers.

Contact: Robert J. Gillis, 907-451-5024, robert.gillis@alaska.gov
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HYDROCARBON POTENTIAL OF THE NENANA BASIN

Alaska faces significant challenges in supplying
reliable, affordable energy to much of the state’s
population, particularly in rural areas and interior
regions. This is because no adequate energy sources
at reasonable cost have been identified to serve do-
mestic needs over the next few decades. These chal-
lenges could be met by finding local resources with
the potential to supply more affordable energy for
nearby consumption.

The Alaska Division of Geological & Geophysical Sur-
veys (DGGS), in collaboration with the Division of
0il & Gas (DOG), has responded to these challenges
by reviewing publicly available data on sedimentary - . i
basins throughout Alaska to identify those with ge- s g SRR SRR ST vg
ology that suggests significant natural gas potential Analysis of outcrops in the Healy area provllde insight into the likely &
(http://dx.doi.org/10.14509/24264). The Nenana and o i : hy.?f the Iy na BasT :
Susitna basins (see Susitna project summary) were

recognized as having potential to help meet in-state needs based on their geologic properties and proximity to infrastructure.

3

The Nenana basin in interior Alaska is largely defined based on geophysical data. Available information indicates the basin
may be deep enough to host a viable petroleum system. Recent exploration activity led by Doyon Limited and their partners
has included acquiring modern seismic data and drilling two new wells. Although no commercial discoveries were made, the
efforts yielded improved, new information on the basin’s subsurface, including geochemical data suggesting the presence of
hydrocarbon source rocks.

No known Tertiary sediments (key to hydrocarbon potential in this basin) are exposed immediately around the Nenana ba-
sin; therefore, to improve our understanding of the subsurface stratigraphy, DGGS conducted reconnaissance fieldwork in
the northern foothills of the Alaska Range, where the nearest correlative rocks can be examined in outcrop. This preliminary
work was carried out in conjunction with DOG and the U.S. Geological Survey and summarized in a recent DGGS publication
(http://dx.doi.org/10.14509/24880).

Samples collected during that
campaign are undergoing ad-
ditional analytical studies and
results will be released in future
reports. The final phase of this
project will involve examining
drill cuttings from the recent ex-
ploration wells, including sup-
plementary analysis of source
rock character, sandstone prov-
enance, and biostratigraphy.

This project also involves col-
laboration with geophysicists
at the University of Alaska Fair-
banks who are utilizing seismol-
ogy to investigate the crustal
structure of the basin. This work
will inform ongoing seismic
hazard assessments by DGGS
in support of potential pipeline
< Exploration Well corridors near the active Minto

) Bouguer Gravity Contour @ fault (see ASAP briefing sheet).
—— Major Roads

Contact: Marwan A. Wartes, 907-451-5056, marwan.wartes@alaska.gov
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BROOKS RANGE FOOTHILLS & NORTH SLOPE PROGRAM

Northern Alaska is a world-class petroleum province that includes some of the most prospective onshore regions remaining
in North America. Despite this potential, the North Slope remains underexplored relative to other sedimentary basins around
the world. New exploration ventures are hampered by the limited amount of published geologic data, much of which is re-
connaissance in nature. This problem is particularly acute for smaller companies with limited access to proprietary industry
data. In an effort to stimulate hydrocarbon exploration in northern Alaska, the Alaska Division of Geological & Geophysical
Surveys (DGGS) developed a program to acquire and publish high quality geologic data to improve our understanding of the
regional petroleum system and entice new exploration investment.

Beaufort Sea

>
\‘&5/

C{\

@ Oil Field
@ Gas Field
o Exploration Well | |

Detailed analysis of outcrop geology leads to improved models for where hydrocarbons will most likely accumulate in the
subsurface. Our fieldwork involves examination of the sedimentology and stratigraphy of key reservoir and source rock inter-
vals, providing new constraints on the depositional history and correlation of units. Over the last several years we have also
collaborated closely with Division of Oil and Gas to interpret available seismic and well data on the North Slope. The integra-
tion of our surface structural and stratigraphic observations with subsurface data has led to an improved understanding of
basin evolution and regional exploration potential. DGGS also regularly conducts bedrock geologic mapping as an integral
component of the Brooks Range Foothills and North Slope Program, and recently published an important new map of the
Sagavanirktok River area.

Recent lease and exploration activity on the North Slope has drawn attention to the region’s potential for unconventional
shale oil targets. The key geologic characteristics of this type of accumulation are poorly understood in northern Alaska. To
address this knowledge gap, we initiated a collaborative study between DGGS, the U.S. Geological Survey, and the University of
Alaska Fairbanks. This ongoing project has acquired key surface and subsurface data that will improve our understanding of
this prospective hydro-

g Lupine Unit 1
carbon play. South D A s f North

DGGS will publish two
new 1:63,360-scale geo-
logic maps in the upcom-
ing year, including one
encompassing the dis-
covered oil and gas fields
in the Umiat-Gubik area.
In addition, a collection
of topical structural and
stratigraphic studies will
be released, which will
provide important new
constraintsontheregion-
al petroleum system.
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Contact: Marwan A. Wartes, 907-451-5056, marwan.wartes@alaska.gov
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STATE OF ALASKA CONTRIBUTIONS TO THE NATIONAL GEOTHERMAL DATA SYSTEM

The National Geothermal Data System (NGDS) is a U.S. Department of Energy-funded distributed national network of data-
bases and data sites that collectively form a system for the acquisition, management, and maintenance of geothermal-based
data. This national project, involving all 50 states, is organized by the Association of American State Geologists and adminis-
tered by the Arizona Geological Survey. The NGDS is providing large amounts of geothermal-relevant geoscience data to the
public and industry through a single website that was officially launched on April 30, 2014, http://www.geothermaldata.org/. The
NGDS website serves unstructured data (such as PowerPoint, image, and pdf files), structured data (such as Excel, xml, and
csv files), and interoperable standardized data. The NGDS is based upon well-documented interchange formats and standard-
ized data exchange protocols, making it possible to view and analyze data using a variety of programs and to merge additional
data sources into a content model. The state geological surveys develop, collect, serve, and maintain geothermal-relevant data
as an integral component of NGDS. The project is digitizing at-risk, legacy geothermal-relevant data and publishing existing
digital data by making state databases and directories available to the network.

The NGDS program allowed the Alaska Division of Geological & Geophysical Surveys (DGGS) to compile vast amounts of paper-
only scientific data generated during earlier geothermal studies and exploration activities throughout Alaska and load this infor-
mation into the online NGDS for easier access. A new cycle of geothermal exploration currently underway in Alaska is producing
abundantnew geothermal data thatis being entered into the NGDS. Geothermal exploration at Pilgrim Hot Springs on the Seward
Peninsula 60 mi north of the city of Nome is benefiting from integration of legacy and newly-acquired NGDS data (including aque-
ous chemistry, borehole, geoprobe, and ground-based geophysics such as magnetotellurics) with remote-sensing imagery and air-

borne geophysics to locate
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Geothermal Sites of
Alaska map (early 2015)
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New & Legacy Data Includes:

Geothermal springs 97
Aqueous geochemistry 653
Geothermal wells data (from 9 wells) 121
BHT data from oil & gas wells (supplied by the petroleum industry) 409
Volcanic vents and fumarole records 395
Earthquake event data near hot springs within 5 km 1,974
Direct use geothermal sites 15

Preliminary version of the new Geothermal Sites of Alaska map, available online in digital format in early
2015. Table summarizes the data included in the NGDS and new online map.

Contact: James G. Clough, 907-451-5030, jim.clough@alaska.gov

the hottest thermal up-
flow zone. Ongoing geo-
thermal exploration at
Akutan in the Aleutian Is-
lands has contributed new
geothermal data to the
NGDS, and is anticipated
to benefit from other data
stored in the NGDS. Indus-
try and academia are now
able to readily access this
data for use in collabora-
tive efforts at both sites.
Bottom-hole temperature
observations from 567 oil
and gas exploration drill
holes now archived in the
NGDS are currently being
used to construct a new
geothermal heat-flow
map of Alaska.

DGGS is creating an online
digital Geothermal Sites
of Alaska map using the
content model templates
developed for and ar-
chived in the NGDS. This
new ArcGIS-based map
(preliminary  simplified
version of the map above)
incorporates the related
geothermal NGDS data-
sets into shapefiles. This
map will be available on-
line for the public by Feb-
ruary 2015.
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ALASKA COAL DATABASE—NATIONAL COAL RESOURCE DATABASE SYSTEM

The long-term goal of the Alaska Division of Geological & Geophysical Surveys’ (DGGS) participation in the U.S. Geological
Survey’s (USGS) National Coal Resource Database System (NCRDS) cooperative program is to record all known coal occur-
rences in Alaska and archive the information in a single, readily accessible database available at the USGS website, http://en-
ergy.er.usgs.gov/products/databases/USCoal/. The NCRDS program is funded by USGS through a multi-year proposal process with
final reporting at the end of each funding period.

Alaska’s coal resources make up about half of the Carbon Dioxide AdsorptionIsotherm
United States’ coal-resource base and approximately 800
one-sixth of the total world resource base. Alaska’s Well: N/A
identified coal resources (all ranks) total about 160 700 T Depth: 2353.5 ft.
billion short tons, yet hypothetical and speculative oo & Sile: et -Eaikeead
resources are as high as 5.5 trillion short tons. While g .
gathering information to expand the NCRDS data- | ¥ g0 1
base for Alaska, we recognized the need to collect B,
new coal samples and stratigraphic field data for pre- g 400 T
viously described occurrences. Sometimes a coal oc- €
currence described in literature is poorly located and 3T Dry, Ash-Free Basis
the description is either inaccurate or inadequate for & —_—l Temperature = 82.1°F (27.8°C)
a proper resource assessment. The most frequent S Ash Content =23.08 %
problems we have encountered are unverified coal 100 + Molsture Content:=16.66%
seams and coal sample locations, suspect coal quality V'=3,945"P /(P +2,388)
analyses, and insufficient stratigraphic control. 0 t t t t t
0 100 200 300 400 500 60C
We continue to submit coal samples collected by field Pressura (psia)

crews conducting studies in Alaska’s coal provinces
for proximate and ultimate analyses. We focus only Figure 1. Example of carbon dioxide pressure isotherm from the Totek Hills

on thicker, potentially mineable coal seams that have e/l Nenana basin, at a depth of 2,353 ft.
not been sampled previously. The project continues
to make progress refining the legacy Alaska NCRDS
data.

%

7

/ Legend

During 2014 we evaluated high-pressure gas adsorp- g < B Bituminous coal province, basin
tion analytical data for well and outcrop samples : orfield

from the Cook Inlet, North Slope, and Nenana basins
(fig. 1). We are finishing the final report describing =

B Subbituminous coal province,
basin or field

M Lignite coal province, basin

the gas holding capacity of coal seams for both meth- | g F o, or field
ane and carbon dioxide in these basins. This new re- | ™ b Isolated coal occurrence
port, to be released in 2015, highlights the economic y Al Ity aralecs

and carbon-sink potential for coal deposits in these
three basins and is the first actual CO, adsorption
data for coal seams in Alaska (rather than hypotheti-
cal data based on estimated coal rank).

Major cities

The database for Alaska coal quality and stratigraph-
ic information continues to grow and we are incor-
porating this data and the appropriate Geographic
Information System (GIS) files into a new digital Alas-
ka coal resources map. This new coal resources map
(fig. 2) meshes well with the NCRDS work by incor-
porating the coal data into a meaningful and useful Figure 2. Preliminary draft version of GIS-based Coal Resources of Alaska
format. Where available, the map contains compiled map that displays coal provinces, basins, coal fields, and isolated coal occur-
geology layers and coal isopachs, where calculated. rences and incorporates NCRDS coal quality point source data

We are also incorporating the Alaska abandoned

coal-mine inventory, which has never been accessible in a digital format. The complete coal dataset incorporated into this
new GIS map will allow for calculations of coal resources in areas with sufficient coal-thickness point-source data. At comple-
tion of the current 5-year NCRDS program in September 2015 the entire Alaska NCRDS dataset will be incorporated into the
GIS map, with the goal of creating an online, interactive Alaska coal resource map on the DGGS website.

Contact: James G. Clough, 907-451-5030, jim.clough@alaska.gov


http://energy.er.usgs.gov/products/databases/USCoal/
http://energy.er.usgs.gov/products/databases/USCoal/
mailto:jim.clough@alaska.gov

Alaska Division of Geological & Geophysical Surveys FY2015 Project Summaries-Mineral Resources Section 39

AIRBORNE GEOPHYSICAL/GEOLOGICAL MINERAL INVENTORY PROGRAM:
AIRBORNE GEOPHYSICAL SURVEY OF WRANGELLIA, SOUTH-CENTRAL ALASKA

The goal of the Alaska Division of Geological & Geophysical Surveys’ (DGGS) Airborne Geophysical/Geological Mineral Inven-
tory (AGGMI) program is to enhance the understanding of Alaska’s mineral resources and catalyze private-sector mineral
development. The program seeks to delineate mineral zones on Alaska State lands that: (1) have major economic value; (2)
can be developed in the short term to provide high-quality jobs for Alaskans; and (3) will provide economic diversification to
help offset the loss of Prudhoe Bay oil revenue. Candidate lands for this program are identified on the basis of existing geo-
logic knowledge, land ownership, and nominations from Alaska’s geologic community. Products resulting from this program
generally include aeromagnetic, airborne-electromagnetic, and geologic maps as well as other geological, geochemical, and
geophysical data compilations. The AGGMI program and resulting new geologic knowledge are recognized world-wide and
have encouraged millions of dollars of venture capital expenditures in the local economies of the surveyed mining districts.
These venture capital expenditures have led to discovery and delineation of new mineral resources.

As part of the State-funded AGGMI program, the Strategic and Critical Minerals Assessment Project is geophysically surveying
1,322 square miles in the Talkeetna Mountains, Healy, and Mount Hayes quadrangles, termed the Wrangellia survey (see fig-
ure). The survey area lies 150 miles north-northeast of Anchorage, and encompasses portions of the Clearwater Mountains,
the Talkeetna Mountains, and lowlands of the Susitna and Maclaren river valleys. The new survey is adjacent to three surveys
previously released by DGGS and is composed mainly of State lands, with lesser areas of U.S. Bureau of Land Management-
managed State-selected land, and minor amounts of Native and Native-selected land. Geophysical information being acquired
for the Wrangellia survey includes aeromagnetic and electromagnetic data. Millrock Exploration Corporation contributed
additional, privately-funded airborne geophysical data for the area that will be included in DGGS’s published survey.

The majority of the Wrangellia survey area is underlain by late Paleozoic to late Triassic sedimentary and volcanic rocks of
the Wrangellia terrane. These strata are intruded by late Triassic gabbroic to ultramafic dikes and sills; similar intrusions are
associated with nickel, copper, and platinum-group-element mineralization where they have been explored in the Paxson
area and at the Wellgreen prospect in the Yukon Territory. The survey also covers the Butte Creek placer gold mining area,
underlain by Kahiltna Assemblage sedimentary rocks and Cretaceous to early Tertiary granitic intrusions.

Airborne geophysical surveys enable users to delineate regional structures and identify metamorphic-stratigraphic litholo-
gies and plutonic rock types on the basis of their geophysical characteristics. Follow-up geologic mapping tests geophysical
anomalies and interpretations, and provides detailed documentation of the types, locations, and spatial distribution of meta-
morphic and plutonic rocks and structural features. By completing an integrated geophysical-geological mineral inventory
study, new zones of mineral-
ization may be identified and
extrapolation of some of the
information into surround-
ing areas may be appropri-
ate.
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River survey (2003) Maps and digital data were
released as DGGS Geophysi-
cal Reports in January 2014.
A second publication, con-
taining a project report,
interpretation, and elec-
tromagnetic anomalies, is
expected to be released in
2015. DGGS believes these
data will lead to a better un-
derstanding of the geologic
framework of the area and
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Contact: Laurel Burns, 907-451-5021, laurel.burns@alaska.gov
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AIRBORNE GEOPHYSICAL/GEOLOGICAL MINERAL INVENTORY PROGRAM:
AIRBORNE GEOPHYSICAL SURVEY OF THE EAST STYX AREA, SOUTH-CENTRAL ALASKA

The goal of the Alaska Division of Geological & Geophysical Surveys’ (DGGS) Airborne Geophysical/Geological Mineral Inven-
tory (AGGMI) program is to enhance the understanding of Alaska’s mineral resources and catalyze private-sector mineral
development. The program seeks to delineate mineral zones on Alaska State lands that: (1) have major economic value;
(2) can be developed in the short term to provide high-quality jobs for Alaskans; and (3) will provide economic diversification
to help offset the loss of Prudhoe Bay oil revenue. Candidate lands for this program are identified on the basis of existing geo-
logic knowledge, land ownership, and nominations from Alaska’s geologic community. Products resulting from this program
generally include aeromagnetic, airborne-electromagnetic, and geologic maps as well as other geological, geochemical, and
geophysical data compilations. The AGGMI program and resulting new geologic knowledge are recognized world-wide and
have encouraged millions of dollars of venture capital expenditures in the local economies of the surveyed mining districts.
These venture capital expenditures have led to discovery and delineation of new mineral resources.

Through the state-funded AGGMI program, DGGS geophysically surveyed 1,060 square miles in the northwestern Tyonek,
southwestern Talkeetna, and eastern Lime Hills quadrangles in 2013 and 2014 (see figure). The East Styx survey is centered
about 95 miles northwest of Anchorage and is adjacent to the Styx River survey released in 2008. The East Styx area is State-
owned land and is mostly in the Yentna mining district. Aeromagnetic, electromagnetic, and radiometric data were acquired,
and the data were released in November 2014. A later publication will contain merged aeromagnetic and merged resistivity
grids for the East Styx, Styx River, and Farewell surveys.

Reconnaissance geologic mapping suggests the area consists mainly of Juro-Cretaceous sedimentary rocks of the Kahiltna
terrrane, mafic volcanic rocks that may be Talkeetna Formation (Jurassic), and numerous plutons of mafic to felsic composi-
tion of Cretaceous to Tertiary age. Tertiary coal-bearing sediments lie unconformably on the Juro-Cretaceous sedimentary
rocks. Many prospects are present in the survey area and are thought to represent several different deposit types, including
polymetallic veins, epithermal veins, and porphyry copper deposits. Many prospects are near the plutonic rocks. The struc-
tural history is complex and poorly understood.

Airborne geophysical surveys, in combination with detailed geologic mapping, provide a way to differentiate various rock units,
especially distinguishing between granitic rocks and the various metamorphic rocks, and to delineate regional structures. By
completing an integrated geophysical/geological mineral inventory study, new zones of mineralization may be identified, and
extrapolation of some of the information into surrounding areas may be appropriate. DGGS believes that geophysical and
geological data, which lead to a better understanding of the geologic framework hosting identified and potential ore deposits
in these districts, will stimulate

increased mineral exploration in- 156° 150°
vestment in these belts of rocks 63° 63°
and the surrounding areas, and
will provide information useful
for state resource management
and land-use planning.
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Merged aeromagnetic data for the East Styx, Styx River, Middle Styx, and Farewell surveys. Merged
grids will be released this fiscal year.

Contact: Laurel Burns, 907-451-5021, laurel.burns@alaska.gov
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AIRBORNE GEOPHYSICAL/GEOLOGICAL MINERAL INVENTORY PROGRAM:
AIRBORNE GEOPHYSICAL SURVEY OF THE TOK AREA, EASTERN INTERIOR ALASKA

The goal of the Alaska Division of Geological & Geophysical Surveys’ (DGGS) Airborne Geophysical/Geological Mineral Inven-
tory (AGGMI) program is to enhance the understanding of Alaska’s mineral resources and catalyze private-sector mineral de-
velopment. The program seeks to delineate mineral zones on Alaska State lands that: (1) have major economic value; (2) can
be developed in the short term to provide high-quality jobs for Alaskans; and (3) will provide economic diversification to
help offset the loss of Prudhoe Bay oil revenue. Candidate lands for this program are identified on the basis of existing geo-
logic knowledge, land ownership, and nominations from Alaska’s geologic community. Products resulting from this program
generally include aeromagnetic, airborne-electromagnetic, and geologic maps as well as other geological, geochemical, and
geophysical data compilations. The AGGMI program and resulting new geologic knowledge are recognized world-wide and
have encouraged millions of dollars of venture capital expenditures in the local economies of the surveyed mining districts.
These venture capital expenditures have led to discovery and delineation of new mineral resources.

Through the State-funded AGGMI program, DGGS is geophysically surveying 989 square miles in an area centered roughly 35
miles west-southwest of Tok in the Mt. Hayes, Tanacross, Gulkana, and Nabesna quadrangles (see figure). Most of the area
surveyed is in the Tok mining district; a minor portion is in the Chistochina district. The Tok survey area is bordered by two
previous airborne-geophysical surveys: the 2006 Alaska Highway Corridor, and 2008 Slate Creek-Slana River surveys. The
area is a mixture of State-owned and -selected land, Native-owned land, and Federally-owned land. Data will be released dur-
ing spring 2015 as line, grid, and vector data as well as in map form.

The survey area contains numerous copper, gold, and gold-silver-copper prospects identified in the Alaska Resource Data Files
(http://ardf.wr.usgs.gov/). The western part of the survey area covers several important volcanogenic massive sulfide (VMS) de-
posits with significant drill-identified polymetallic resources known collectively as the Delta Mineral Belt. Immediately north-
east of the survey area recent exploration has discovered a large pyrrhotite-bearing gold-copper skarn deposit that is likely
related to a concealed porphyry copper system. A lack of identified prospects in the eastern and central parts of the airborne
geophysical survey area corresponds with a gap in detailed public-domain geologic data; regional geologic trends suggest
that the mineralized host rocks should be present throughout the survey area. The survey data will increase the geologic un-
derstanding of the area and provide a framework for further mineral exploration. The new information is intended to catalyze
new private-sector exploration, discovery and, ultimately, development and production. In addition the geophysical survey
covers the eastern end of the identified rupture zone of the 2002 magnitude 7.9 earthquake on the Denali fault, and is being
used to help understand the effects
of future faults on the transporta-
tion corridor that passes through
the area.
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Tok survey location map with survey boundary (red line), prior surveys (grey polygons), towns
(black squares), major highways (black), and rivers (blue).

Contact: Abraham Emond, 907-451-3098, abraham.emond@alaska.gov
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AIRBORNE GEOPHYSICAL/GEOLOGICAL MINERAL INVENTORY PROGRAM:
AIRBORNE GEOPHYSICAL SURVEY OF THE TONSINA AREA, SOUTH-CENTRAL ALASKA

The goal of the Alaska Division of Geological & Geophysical Surveys’ (DGGS) Airborne Geophysical/Geological Mineral Inven-
tory (AGGMI) program is to enhance the understanding of Alaska’s mineral resources and catalyze private-sector mineral de-
velopment. The program seeks to delineate mineral zones on Alaska State lands that: (1) have major economic value; (2) can
be developed in the short term to provide high-quality jobs for Alaskans; and (3) will provide economic diversification to
help offset the loss of Prudhoe Bay oil revenue. Candidate lands for this program are identified on the basis of existing geo-
logic knowledge, land ownership, and nominations from Alaska’s geologic community. Products resulting from this program
generally include aeromagnetic, airborne-electromagnetic, and geologic maps as well as other geological, geochemical, and
geophysical data compilations. The AGGMI program and resulting new geologic knowledge are recognized world-wide and
have encouraged millions of dollars of venture capital expenditures in the local economies of the surveyed mining districts.
These venture capital expenditures have led to discovery and delineation of new mineral resources.

Through the State-funded AGGMI’s Strategic and Critical Minerals program, DGGS geophysically surveyed 266 square miles
in the Tonsina area, about 56 miles northeast of Valdez and 37 miles south of Glennallen (see figure). The survey area crosses
the Richardson Highway and encompasses portions of the Chugach Mountains and lowlands of the Copper River basin in the
Valdez Quadrangle, and includes part of the Nelchina mining district. Land status includes State-owned and -selected with
lesser amounts of Native-owned and -selected, as well as lands managed by the U.S. Bureau of Land Management. To support
interpretations of the geophysical data, DGGS geologists collected a suite of outcrop and hand samples; the samples are well
distributed in the survey area and represent most lithologies present. The airborne geophysical data, including gridded data,
line data, and maps, will be published in January 2015. It is expected that these products will have wide distribution.

The Tonsina geophysical survey area is transected by the west-northwest-trending Border Ranges fault that juxtaposes the
Pennisular terrane, which includes Nelchina River Gabbronorite (NRG) and Tonsina mafic-ultramafic complex, on the north
against metasedimentary and metavolcanic rocks of the Cretaceous Chugach terrane to the south. Based on the regional aero-
magnetic signature and sparse outcrop, gabbroic rocks of the NRG are present in the northern and northwestern part of the
survey area. The Tonsina ultramafic complex, in the central and northeastern parts of the survey area, is even more magnetic
than the gabbronorite, and is locally a granulitic gabbronorite. The NRG has been interpreted as part of the Jurassic Talkeetna
island arc with the Tonsina complex representing part of the associated mantle. The Chugach terrane in the survey area con-
sists of typically nonmagnetic, metamorphosed rocks of an accretionary wedge.

Approximately 65 percent of the survey area is covered by unconsolidated Quaternary deposits. Mineral occurrences in the
survey area include: ultramafic rocks with associated platinum-group elements (PGE), chromite, and nickel-copper sulfides
in ultramafic and mafic rocks; met-
amorphic-related Late Cretaceous
to Tertiary age, low-sulfide, gold-
bearing quartz veins in the Chugach | 61°45N
terrane; and placer gold with minor
scheelite in Holocene alluvial grav-
els.
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The new airborne geophysical data
will better define the extent and lo-
cation of the PGE-bearing ultramaf-
ic rocks in areas lacking outcrop,
increase the structural knowledge
of the area, and improve the geolog-
ic mapping. The new information is
designed to catalyze new private-
sector exploration, discovery and,
ultimately, development and pro-
duction in the region. 61°30'N =
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Tonsina survey location map with survey boundary (orange line), towns (black squares), major
highways (black), and major rivers (blue).

Contact: Abraham Emond, 907-451-3098, abraham.emond®@alaska.gov
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STRATEGIC AND CRITICAL MINERALS ASSESSMENT PROJECT

Strategic and critical minerals (SCMs) are essential for our modern, technology-based society. Platinum-group elements
(PGEs) are extensively used in electronics and in catalytic converters for vehicles. Rare-earth elements (REEs) are necessary
for military and high-technology applications, as well as clean/renewable-energy technologies such as wind turbines, solar
panels, and batteries for electric vehicles. REEs are used to convert heavy crude oil into gasoline, and to make small, permanent
magnets that enable miniaturization of electronic components for devices such as cell phones. Current technology and system
designs of U.S. defense systems rely heavily on REEs. In many cases there are no effective non-REE substitutes. The current U.S.
Geological Survey list of SCMs
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The Alaska Division of Geo-
logical & Geophysical Sur-
veys' (DGGS) Strategic and
Critical Minerals Assessment
project provides information
necessary to comprehensive-
ly evaluate Alaska’s statewide
SCM potential. Many areas of
Alaska are geologically favorable for hosting SCMs, but the lack of basic geologic data hinders evaluation of their potential.
Alaska has hundreds of known SCM occurrences (see figure) and millions of acres of selected or conveyed lands could contain
SCMs, but the mineral-resource potential of these occurrences and lands is poorly understood. There has been no modern,
systematic resource evaluation for SCMs in Alaska. The DGGS Strategic and Critical Minerals Assessment project is specifically
designed to address this data and knowledge gap. By assessing Alaska’s potential for SCMs, the State of Alaska will benefit
from expanded mineral-industry investment in exploration, development, and associated employment, better understand
the natural resources of its lands for management purposes, and help meet the nation’s need for domestic supplies of these
critically important elements.

In 2011 DGGS initiated the Rare-Earth Elements and Strategic Minerals Assessment project, which primarily focused on REEs.
In 2012 DGGS expanded the scope of work with the Strategic and Critical Minerals Assessment project, including selected addi-
tional elements. The goals of these State-funded Capital Improvement Projects are to: (1) compile historical and industry-do-
nated data in digital format; (2) obtain new field and analytical data critical for assessing Alaska’s SCM potential; (3) evaluate
the historical and new data to identify areas of Alaska with the highest SCM potential, as well as those needing additional
geologic evaluation; (4) communicate the results of our work to the public; and (5) publish the data and results of our studies
on the DGGS website (http://www.dggs.alaska.gov).

In 2014 DGGS contracted for two SCM-related airborne geophysical surveys: the 266-square-mile Tonsina Survey in south-
central Alaska (see project description) and the 989-square-mile Tok Survey in east-central Alaska (see project description).
DGGS also conducted a 450-square-mile mapping project in the western Wrangellia Terrane to evaluate its SCM potential (see
project description). Additionally, DGGS has compiled more than 29,039 historical geochemical analyses in digital format for
areas with SCM mineral potential throughout the state and, to date, have obtained new, modern geochemical analyses for
more than 1,200 archived samples stored at the DGGS Geologic Materials Center. DGGS also obtained 1,682 new geochemical
analyses for statewide historical samples from State land that are stored at the USGS National Geochemical Sample Archive.
Publication of additional geochemical data is planned for 2015. In summer 2015, DGGS will conduct geologic fieldwork and
mapping in additional areas with SCM potential.

Contact: Melanie Werdon, 907-451-5082, melanie.werdon@alaska.gov
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STRATEGIC AND CRITICAL MINERALS ASSESSMENT IN THE
WESTERN WRANGELLIA TERRANE, SOUTH-CENTRAL ALASKA

During 2014 the Alaska Division of Geological & Geophysical Surveys (DGGS) continued a multi-year project to understand
and improve the geologic framework of the western portion of the Wrangellia geologic belt, with particular emphasis on
evaluating the potential of the area to host magmatic-type nickel, copper, and platinum-group-element (Ni-Cu-PGE) depos-
its. The project aims to encourage exploration and increase the likelihood of discovering mineralization similar to that at the
Wellgreen deposit in Yukon Territory, which is hosted in the eastern portion of the targeted Wrangellia geologic belt. The
project is funded as part of the Strategic and Critical Minerals Assessment project.

The Wrangellia project includes components of exploration geochemistry, geophysics, and targeted geologic mapping. Our
initial three-week 2013 field reconnaissance program encompassed an area of approximately 2,600 square miles in the east-
ern Alaska Range foothills and the Talkeetna Mountains between Paxson and Talkeetna (see figure). The DGGS field crew con-
ducted stream-sediment sampling and geological traverses in areas of known or suspected Late Triassic mafic to ultramafic
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intrusions, the geologic features most likely to host Ni-Cu-PGE mineralization. The crew also conducted two gravity profiles,
totaling 24 line-miles, to help resolve concealed magnetic anomalies. In partnership with the U.S. Geological Survey (USGS),
DGGS reanalyzed more than 1,600 archived stream-sediment samples using modern, high-sensitivity analytical methods (see
project overview). DGGS also contracted a 1,400-square-mile airborne magnetic and electromagnetic survey over prospective
Ni-Cu-PGE areas in the northern Talkeetna Mountains (see project description). Finally, in 2014 the DGGS Mineral Resources
Section completed 450 square miles of geologic mapping in the Talkeetna Mountains (see project description) as part of the
USGS STATEMAP program.

These investigations have filled significant gaps in the geologic knowledge base and allowed for a more accurate assessment
of the mineral potential of the project area. Notable results thus far include the mapping, geochemical characterization, pet-
rologic study, and radiometric dating of a PGE-prospective Late Triassic mafic to ultramafic intrusion; major revisions to the
distribution of Late Triassic volcanic rocks; and the mapping of a series of previously unrecognized northeasterly-trending
faults in the Talkeetna Mountains.

Wrangellia-related work resulted in five raw-data file publications and four public presentations during 2014; additional
reports are in progress. These data will be synthesized in a final Report of Investigations focusing on the geology and PGE
mineral potential of the project area.

Contact: Evan Twelker, 907-451-5086, evan.twelker@alaska.gov
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STRATEGIC AND CRITICAL MINERALS ASSESSMENT IN THE
RAY MOUNTAINS AREA, NORTH-CENTRAL ALASKA

During summer 2012 the
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highlighted the potential for
localized placer-REE con-
centrations associated with
Cretaceous granite. Most of
the land in this area is State
selected or top filed under
U.S. Public Land Order 5150,
which closed a large area to
mineral entry prior to final-
izing the route of the Trans-
Alaska Pipeline; the area is
currently under U.S. Bureau
of Land Management (BLM)
jurisdiction. The DGGS field-
based assessment in the Ray
Mountains area builds on
previous mineral-resource
assessments conducted by
the U.S. Geological Survey,
U.S. Bureau of Mines, and
BLM, and is enhanced by donations of proprietary data from private entities. Evaluation of all available geologic data allows
for science-based prioritization of the State-selected and top-filed lands based on their strategic and critical mineral-resource
potential. Reports including *°Ar/*°Ar data were released in 2014. Additional data, interpretations, and a report of investiga-
tions will be completed and made available on the DGGS website in 2015.

The 3,500-square-mile Ray Mountains study area is 125 miles northwest of Fairbanks in the Ray Mountains and Hodzana Up-
lands. The area extends from east of the Trans-Alaska Pipeline and Dalton Highway southwest 73 miles to the Ray Mountains.
DGGS geologists examined and geochemically sampled known and newly discovered lode and placer occurrences, mapped
and sampled granitic rocks, and collected stream-sediment and pan-concentrate samples. The field work and ongoing geo-
chemical, geochronologic, and petrographic studies will allow us to determine appropriate ore deposit models and assess the
strategic and critical mineral-resource potential for lode and placer deposits. The alluvial REE resource of the area is being
explored by Ucore Rare Metals.

Initial results indicate that the Cretaceous granites of the Ruby Batholith are variably enriched in REEs, which occur as widely
disseminated accessory minerals. The accessory minerals are released as the granites are eroded, and are subsequently con-
centrated in ancient and modern river gravels. Further studies will include scientific interpretations of the granite source of
the REE minerals, the concentration and type of REEs and other minerals contained in the ancient and modern gravels, and
the extent of potentially economic concentrations of REEs and tin in the gravels. Land managers and policymakers are using
preliminary results of this study to make informed and logical decisions on prioritization of State-selected lands for potential
transfer to State ownership.

Contact: Larry Freeman, 907-451-5027, larry.freeman@alaska.gov


mailto:larry.freeman@alaska.gov

46 FY2015 Project Summaries-Mineral Resources Section Annual Report 2014

GEOLOGIC MAPPING AND NEW GEOLOGIC DATES IN THE STYX RIVER AREA,
LIME HILLS C-1 QUADRANGLE, WESTERN ALASKA RANGE

The Division of Geological & Geophysical Surveys Mineral Resources Section conducted field investigations for the Styx River
Project in the Lime Hills C-1 Quadrangle during 2013 as part of the State-funded Airborne Geophysical/Geological Mineral
Inventory (AGGMI) program. DGGS geologists’ observations and mapping were aided by airborne geophysical data from the
2008 Styx River survey. During their time in the field, two other surveys were flown nearby: Farewell and East Styx. These
results were just released in July and November 2014; the Dalzell Creek and Middle Styx Surveys were released October 2013.
The DGGS geologic map area is in the southern part of the geophysical surveys.
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As is evident from the numerous mining claims coinciding with the recent DGGS geophysical surveys, this is an area of sig-
nificant mineral-resource potential on State-owned land. Millrock Resources and Kiska Metals have large mining claims to
the northeast of the Lime Hills C-1 Quadrangle in the Mount Estelle pluton and at the Whistler porphyry copper-gold-molyb-
denum system. To the northwest of the map area, WestMountain Gold is exploring gold and polymetallic veins at the base of
the Revelation Mountains. The area also hosts reduced intrusion-related gold, lead-zinc skarns, molybdenum-bearing quartz
veins, sediment-hosted base metals, platinum-group elements, and rare-earth elements. The majority of these mineral occur-
rences are related to numerous Late Cretaceous and Tertiary age intrusive complexes, dikes, and volcanic rocks.

New *Ar/*Ar radiometric ages of selected igneous and mineralized rocks from the map area released in 2014, along with
previously published and other unpublished data, indicate that the large Mount Estelle plutonic complex, host to numerous
copper, molybdenum, and gold prospects, has crystallization ages ranging from 63 to 70 million years old, a much longer
timespan than previously thought. Alteration closely associated with porphyry copper-molybdenum-style mineralization at
the Copper Joe prospect, 10 miles south of the Mount Estelle Pluton, ranges from 10 to 11 million years old. The Copper Joe
prospect comprises an altered area approximately 2 miles in diameter that is visible in the DGGS airborne geophysical data.
The new Copper Joe age is much younger than any mineralization previously recognized in the region and potentially opens
new targets for exploration of copper-molybdenum deposits in this part of the state.

The new map for the Lime Hills C-1 Quadrangle will be released in 2015. Significant improvements include further subdi-
vision of map units from previous mapping and refinement of the plutonic and volcanic history. This work will result in a
1:63,360-scale geologic map and supporting interpretive text that will foster a better understanding of the geology and min-
eral potential of the area.

Contact: Karri Sicard, 907-451-5040, karri.sicard@alaska.gov
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GEOLOGIC MAPPING IN THE EASTERN MORAN AREA,
TANANA AND MELOZITNA QUADRANGLES, ALASKA

Historical and active placer mines in the Melozitna mining district, which encompasses the Moran Dome area, have produced
more than 12,000 ounces of gold and an undetermined amount of tin, yet little is understood about sources for the placer
metals or the area’s gold and polymetallic lode occurrences. To encourage renewed industry exploration for mineral deposits
in this region, in 2010 the Alaska Division of Geological & Geophysical Surveys (DGGS) released the 653-square-mile Mo-
ran airborne-geophysical survey (see figure) as part of the State-funded Airborne Geophysical/Geological Mineral Inventory
(AGGMI) program. The Moran survey area is 150 miles west of Fairbanks, on the north side of the Yukon River between the
villages of Ruby and Tanana. The State’s preferred Western Alaska Access Corridor transects the survey area. During summer
2011 DGGS geologically mapped 301 square miles in the eastern part of the Moran geophysical survey area, and conducted
reconnaissance mapping in the western part. Geochemical data from the project were released in 2011, several public presen-
tations were given at trade and professional meetings in 2012 and 2014, and additional products, including geochronologic
data and the final 1:63,360-scale geologic map, will be published in 2015. The products will foster a better understanding of
the area’s geology and mineral potential. This mapping project was funded primarily by State general funds, with supplemen-
tal funding from the federal STATEMAP program through the U.S. Geological Survey.
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Prior to 2011, only reconnaissance-level, 1:250,000-scale geologic maps were available for the Moran area; DGGS’s 2010
geophysical data indicate the geology is far more complex than shown on these maps. During 2011 fieldwork DGGS geologists
field-checked airborne geophysical interpretations, identified the location, type, and character of bedrock and surficial-geo-
logic units, examined and geochemically sampled known and newly discovered lode and placer occurrences, and determined
the location and kinematics of structural features. This detailed geologic framework, supported with ongoing geochemical,
geochronologic, and petrographic studies, will allow us to develop deposit models for the area’s gold and polymetallic lode
prospects and explain the distribution and metal content of local placer deposits. Regional geologic hazards are also of con-
cern and potentially include the Kaltag fault, which crosses the southern edge of the map area. Part of the 2011 study includes
evaluation of possible Holocene and Quaternary displacement history of the Kaltag fault and its associated seismic hazards
between Tanana and Ruby.

The primary objective of the eastern Moran project is to map the geology in sufficient detail to inform State and local land-use
decisions and to stimulate mineral industry exploration efforts. The timing of this project coincides with renewed mineral-
industry interest in underexplored gold districts and in strategic and critical minerals. Because economic or infrastructure
development could potentially conflict with other land uses, the availability of DGGS’s detailed geologic, mineral-resource,
and hazard assessments is important for long-range planning by State and local agencies that need to balance resource and
infrastructure development with other land-management priorities.

Contact: Larry Freeman, 907-451-5027, larry.freeman@alaska.gov
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GEOLOGIC MAPPING IN THE TALKEETNA MOUNTAINS, SOUTH-CENTRAL ALASKA

The Division of Geological & Geophysical Surveys’ (DGGS) Minerals Resources section completed 450 square miles of bedrock
and surficial-geologic mapping in the Talkeetna Mountains Quadrangle during 2014 (see figure). This work is part of a multi-
year effort to improve the geologic understanding of the Wrangellia geologic terrane, a belt of rocks that hosts a significant
deposit of the strategic and critical platinum-group elements (PGEs), nickel, copper, and cobalt in the Yukon Territory but is
poorly understood where it occurs in the Talkeetna Mountains of Alaska. This work is jointly funded through the State’s Stra-
tegic and Critical Minerals Assessment project (see project description) and the U.S. Geological Survey’s STATEMAP Program.
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The entire area is cut by a series of prominent northeasterly-striking faults, including the range-front fault that separates
mountainous Wrangellia from the Fog Lakes lowland and Kahiltna flysch. Where these structures are exposed, they have
normal-oblique kinematic indicators consistent with evolution in a complex strike-slip tectonic setting.

Geochemical results show a diverse array of mostly structurally controlled mineralization associated with the prominent
northeast-striking fault systems. These quartz and sulfide veins and breccias have widely varying metal associations, includ-
ing copper, silver, gold, and molybdenum.

The surficial-geology mapping component utilized fieldwork and remotely-sensed data, including aerial photographs and
IfSAR. The surficial geologist visited numerous exposures and evaluated several soil pits, identified potential sand and gravel
resources, mapped areas of slope instability, and refined previously mapped contacts of glacial drift units.

Products of this work will include a 1:50,000-scale comprehensive geologic map and accompanying report, as well as interim
supporting geochemical and geochronological data reports.

Contact: Evan Twelker, 907-451-5086, evan.twelker@alaska.gov
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BEDROCK GEOLOGIC MAPPING IN THE TOLOVANA MINING DISTRICT,
LIVENGOOD QUADRANGLE, ALASKA

Historic and active placer mines produced more than 500,000 ounces of placer gold in the Livengood area. To encourage
renewed industry exploration for mineral deposits in this region and to provide geologic data for State and local land-use
management, the Alaska Division of Geological & Geophysical Surveys (DGGS) has conducted a series of geophysical and
geological investigations in the area. This work is part of the Airborne Geophysical/Geological Mineral Inventory (AGGMI)
program, supported by State general funds. DGGS released a 230-square-mile airborne geophysical survey of the Livengood
area in 1999. In 2004, DGGS published a geologic map and report for an area that includes the northern portion of the 1999
geophysical survey (see figure). Subsequent mineral industry exploration in this area resulted in the discovery of a large gold
deposit at Money Knob, with an identified resource of 20.6 million ounces of gold. In 2010, DGGS conducted geologic mapping
and sampling of the southern portion of the 1999 geophysical survey and surrounding area.

The purpose of DGGS’s mapping is to provide geologic context for known lode and placer deposits and occurrences, and
to evaluate the area’s mineral-resource potential. The only known significant lode mineralization in the 2010 map area is
5.5 miles south of Money Knob at Shorty Creek, a prospect with elevated Ag-Bi-Sn, a Cu-Au-Mo porphyry signature, and,
locally, Au values in rock and soil samples. Felsic igneous rocks spatially associated with the Shorty Creek prospect are com-
positionally different and about 25 million years younger than the Money Knob gold-related plutonic rocks; hence they rep-
resent two different types of mineralizing systems. Rocks of the alkalic Cascaden Ridge pluton, 8 miles southwest of Money
Knob, intrude Devonian sedimentary and volcanic rocks that also act as the host rock in the Money Knob system. The Money
Knob prospect is currently being evaluated for possible development and production by International Tower Hill Mines, and
the Shorty Creek deposit is being explored by Freegold Ventures.

Wilber Creek is the only creek in the 2010 map area with known placer gold production. Its gold compositions are similar to
placer gold of the Livengood area, and the present stream morphology suggests the gold is derived from the 2010 map area.
Magnetic anomalies in the 1999 geophysical survey indicate a potential igneous source for the Wilber Creek placer deposit. A
group of felsic dikes similar in composition to the gold-related Money Knob rocks is found in the area and may be related to a
potential lode source of the placer gold.

A geochemical report for the south Livengood area was published in 2010, and a 1:50,000-scale comprehensive geologic map
and accompanying interpretive report for the entire Livengood study area will be published in 2015. This publication will
summarize the collective findings of the DGGS 2004 and 2010 investigations, and will incorporate industry data from the area
around the Money Knob
= deposit. AngloGold Ashan-
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Contact: Evan Twelker, 907-451-5086, evan.twelker@alaska.gov


mailto:evan.twelker@alaska.gov

50 FY2015 Project Summaries-Mineral Resources Section Annual Report 2014

BEDROCK GEOLOGY AND MINERAL-RESOURCE ASSESSMENT ALONG INFRASTRUCTURE
CORRIDORS BETWEEN DELTA JUNCTION AND THE CANADIAN BORDER

The Alaska Highway is the primary land transportation route to Interior Alaska from the contiguous United States and is likely
to become the locus of increasing development, especially if a proposed natural gas pipeline or Alaska Railroad extension are
constructed along this route. Relatively little geological and geotechnical work has been published relating to this strategically
located corridor. The Alaska Division of Geological & Geophysical Surveys (DGGS) is engaged in a multi-year program, primar-
ily supported by State Capital Improvement Project (CIP) funds, to develop a framework of geologic data between Delta Junc-
tion and the Canada border with which engineering, design, and resource decisions may be evaluated for future development
in that area. In 2006, as the first phase of this project, DGGS collected, interpreted, and published airborne-geophysical data
for a 16-mile-wide corridor centered on the Alaska Highway. In the second phase DGGS was charged with mapping the bed-
rock and surficial geology of the area and evaluating the geologic hazards and resources. The surficial-geologic and geologic-
hazards components of the project are described separately.
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DGGS staff have completed the field data collection phase needed to assess the mineral resources of the area and create a
1:63,360-scale bedrock-geologic map. In 2006 and 2007, DGGS conducted geologic fieldwork between Delta Junction and
Dot Lake, in 2008 between Dot Lake and Tetlin Junction, in 2009 between Tetlin Junction and the Canada border, and in 2010
along the entire length of the corridor from Delta Junction to the Canada border.

The bedrock maps incorporate interpretations of DGGS’s airborne magnetic and resistivity data, field data, and analyti-
cal data. The geophysical data is particularly valuable for interpreting the geology in areas covered by surficial deposits
or vegetation. Numerous plutonic rock suites were defined; these plutons intrude complexly deformed, amphibolite-facies
metasedimentary and metaigneous rocks similar to those found elsewhere in the Yukon-Tanana Upland, as well as a suite
of greenschist-facies metasedimentary rocks and metamorphosed mafic intrusions that correlate with similar units directly
across the border in Canada. DGGS also determined the location and kinematics of many smaller-scale faults in the corridor

that are related to the Denali fault system; these data will provide a better understanding of the history and potential impacts
of the faults on any future infrastructure.

DGGS evaluated the mineral-resource potential of bedrock units by sampling and analyzing altered rocks to provide base-
line geochemical data for use by State land-use planners and mineral exploration companies. Geochemical analyses, apatite
fission-track data, and U-Pb and *°Ar/**Ar age dates were published in 2014. Bedrock-geologic maps for the three segments
of the proposed gas pipeline corridor will be published by the end of 2015.

Contact: Melanie Werdon, 907-451-5082, melanie.werdon@alaska.gov
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ANNUAL ALASKA MINERAL INDUSTRY REPORT

The Alaska Department of Natural Resources’ Division of Geological & Geophysical Surveys (DGGS) and the Division of Eco-
nomic Development (DED) in the Department of Commerce, Community & Economic Development gather, verify, collate, and
distrib-ute statistics and summary observations about Alaska’s mineral industry and release this information to the public in
a timely manner in the form of an annual report. Staff from DGGS and DED spend a significant amount of effort gathering data
through the year from sources such as press releases and corporate annual and financial reports, responses to questionnaires
sent to mining entities, and permitting paperwork, as well as through phone interviews with individuals. Other data is gathered
from State of Alaska agencies including the Department of Revenue, Department of Labor and Workforce Development, and
other divisions of the Department of Natural Resources. The report satisfies Alaska Statute § 27.05.060 stating, “The department
[DNR] shall make an annual report to the governor on all essential matters with regard to mining in the state...” The purpose of
this coop-erative effort is to supply information to the mineral industry, provide the State and the public with valuable data per-
taining to the health of Alaska’s mineral industry, and foster a better understanding of the significance of the mineral industry to
Alaska’s private sector and government.

The annual Alaska mineral industry report is a key source of information about exploration, development, and production
of Alaska’s mineral resources. Statewide and international circulation of the report and its findings at professional mineral
industry conventions and trade shows, at chambers of commerce and other organizations’ meetings, and in professional
journals informs the general public, local and international mineral industry, and local, state, federal, and international gov-
ernment agencies about current activities in Alaska’s mineral industry. The report serves as a barometer for the mineral in-
dustry’s status and provides unbiased, authoritative information compiled in a consistent format. Government personnel rely
on the report as an essential tool for formulating public policy affecting resource and land management.

DGGS and DED are collaborating with the Department of Natural Resources’ Division of Mining, Land & Water, the Department
of Labor & Workforce Development, and the Department of Revenue to streamline data collection and enhance reporting on
Alaska’s mineral industry. The agencies are continuing to work with industry representatives and the Alaska Minerals Com-
mission to develop a program that is comprehensive and statistically valid, minimizes redundant or archaic data collection
methods, and keeps pace with evolving stakeholder needs. In the interim, DGGS and DED are committed to maintaining un-
interrupted collection of mineral exploration, development, and production data. The 2013 Alaska mineral industry activity
report, released in November 2014, summarizes information provided via questionnaires mailed by DGGS, phone interviews,
press releases, and other information sources (see figure). The total reported value of Alaska’s mineral industry remained
strong in 2013, decreasing less than 4 percent to $3,953,000,000, despite declines in metal prices and worldwide mineral
investment. Exploration expenditures for 2013 were at least $175,500,000, down about 48 percent from the 2012 reported
value of $335,100,000. The drop in exploration expenditures reflects a worldwide decrease in exploration expenditures as
well as the transition of the Donlin Gold project from exploration to development. Statewide development expenditures in-
creased by nearly 5 percent, to approximately $358,800,000, and mineral production value remained steady, decreasing less
than 1 percent to $3,418,700,000. Alaska gold production exceeded 1 million ounces in 2013, a milestone only achieved once
before—in 1906.

UOIIMA—E10Z ALLSNANI TYAININ S

wskydossy 3 eaidopoas) jo

ALASKA DEPARTMENT OF NATURAL RESOURCES
Division of Geological & Ge Surveys.

ALASKA DEPARTMENT OF COMMERCE, COMMUNITY,
AND ECONOMIC DEVELOPMENT
Division of Economic Development

69 vioday proads—sioamg v

Contact: Larry Freeman, 907-451-5027, larry.freeman@alaska.gov
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APPLIED ENGINEERING GEOLOGY AND NEOTECTONICS RESEARCH PROGRAM

During 2014 the applied engineering geology and neotectonics research staff at the Alaska Division of Geological & Geophysi-
cal Surveys (DGGS) participated in several field investigations, pre-project planning meetings, public outreach, and senior
advisory and technical review committees related to state infrastructure projects. The primary focus of the neotectonics
research program is to conduct original research on active seismic sources in the state to better characterize fault rupture pa-
rameters, earthquake timing and recurrence, and slip rates. These investigations provide up-to-date evaluations and informa-
tion to other DGGS programs such as the proposed ASAP natural gas pipeline and the tsunami inundation mapping program.

DGGS geologists participated in the following projects:

¢ Evaluation of the western Denali fault crossing of the proposed Donlin Gold natural gas pipeline.

¢ Planning meetings related to ongoing characterization of the Akutan geothermal project, with the Alaska Energy Authority.

¢ Review of a preliminary geohazard assessment for potential power plant sites on Mount Spurr, Alaska.

 Fault mapping and paleoseismic trenching along the route of the proposed Alaska Stand Alone Pipeline (ASAP) natural gas pipe-
line.

¢ Paleotsunami assessments in the Aleutian Islands with the U.S. Geological Survey.

As part of the ASAP evaluation (see project description), paleoseismic trenching of the Castle Mountain fault indicates that
there have been at least two Holocene earthquakes and that the fault is characterized by a dominantly reverse sense of slip
and a relatively smaller component of right-lateral slip (see figure). Surficial-geologic mapping indicates that the Healy Creek
fault is characterized by a low slip rate and has not deformed Holocene-age sediments.

Collaborative paleotsunami research on Sanak Island in the Aleutians, conducted with the U.S. Geological Survey, resulted
in the discovery of several sand sheets inferred to be related to large tsunamis generated by earthquakes along the Aleutian
subduction zone. Ongoing tephrochronologic, radiometric, and micropaleontologic analyses are being used to characterize
the timing and origin of the sand sheets.

DGGS geologists continued to participate in the Alaska Seismic Hazards Safety Commission and the Western States Seismic
Policy Council. Additionally, DGGS helped coordinate several ceremonies to commemorate the 50th anniversary of the Great
Alaska Earthquake of
1964 and participated in
a television news special
program designed to edu-
cate the public on ways to
reduce their exposure to
seismic risk.

Photograph of the Castle Mountain fault exposed in a paleoseismic trench. Major fault splays, marked by red
flags in the center of the image, displace fluvial gravels up on the north (left).

Contact: Richard Koehler, 907-451-50086, richard.koehler@alaska.gov


mailto:richard.koehler@alaska.gov

Alaska Division of Geological & Geophysical Surveys FY2015 Project Summaries-Engineering Geology Section 53

ALASKA STAND ALONE PIPELINE (ASAP) GEOHAZARDS STUDY

In 2014, the Alaska Division of Geological & Geophysical Surveys (DGGS) continued field and office geohazards evaluations
related to the proposed Alaska Stand Alone Pipeline (ASAP). The ASAP project has been proposed to transport natural gas
from the North Slope to southern Alaska and, potentially, foreign markets from gas liquefaction plants located in several pos-
sible locations including Nikiski, Port MacKenzie, and Valdez.

DGGS’s main objective in the geohazards investigation is to characterize the various geologic hazards that could potentially af-
fect pipeline route feasibility, design, and construction. A comprehensive evaluation of geohazards along the entire proposed
route was completed in previous field seasons, including assessment of the locations of landslides, tectonic faults, rock gla-
ciers, avalanche chutes, and frozen ground, among others. Particular attention was devoted to inspecting bedrock faults to de-
termine the presence or absence of Quaternary activity. In 2014, DGGS geologists compiled the locations of geologic hazards
onto topographic and lidar map sheets in anticipation of a final geologic hazards report to the Alaska Gasline Development
Corporation (AGDC) and the State Pipeline Coordinator’s Office (SPCO), scheduled to be completed in 2015.

_Jack River
valley

The proposed ASAP pipeline route generally follows the Parks Highway in the vicinity of Cantwell. This view, look-
ing east from the Jack River valley, shows the Denali fault (red line) where it crosses the proposed pipeline route
near the Parks Highway.

During the 2014 summer field season, DGGS geologists conducted site-specific field evaluations along tectonic faults that
cross the proposed pipeline route between Cook Inlet and Livengood. Specific faults investigated included the Castle Moun-
tain, Denali, Park Road, Healy, Healy Creek, and Stampede faults, the Northern Foothills thrust and associated backthrusts,
and the Minto Flats seismic zone. The primary focus of the 2014 field activities was to better characterize crossing locations
and fault rupture parameters, such as type of fault, width of deformation, single-event displacement, and orientation, to aid
pipeline engineers in design and routing decisions. An additional focus was to determine which faults could pose a surface
fault rupture hazard to the proposed pipeline. These objectives were accomplished through surficial-geologic mapping, pa-
leoseismic trenching, and topographic analyses.

The observations from our 2014 efforts indicate that the Castle Mountain, Denali, and Park Road faults and the Northern
Foothills thrust present the most significant surface fault rupture hazards to the proposed pipeline. Several other faults were
determined to be characterized by low slip rates and/or not to cross the proposed pipeline route. A report detailing the fault
crossing results was presented to AGDC in late 2014 and is presently being prepared for publication in 2015.

Contact: Richard Koehler, 907-451-50086, richard.koehler@alaska.gov
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GEOLOGY, GEOHAZARDS, AND RESOURCES ALONG
PROPOSED NATURAL GAS PIPELINE CORRIDORS

In 2014 the Alaska Division of Geological & Geophysical Surveys (DGGS) worked to finalize its evaluation of geology, resourc-
es, and geologic hazards along proposed natural pipeline corridors in Alaska. These studies included a 12-mile-wide corridor
centered on the Alaska Highway from Delta Junction to the Canada border, and in areas of lidar collection along the highway
system between Livengood and Valdez (see figure).

For work along the Alaska High-
way, DGGS completed writing,
and submitted for review, a
comprehensive report describ-
ing permafrost, surficial geology,
and geologic hazards, includ-
ing active faulting. This report,
based on new results from field-
work and evaluation of lidar
published by DGGS in 2011, is
updated from previously pub-
lished preliminary reports.
Surficial-geologic, derivative /
engineering-geologic, and inter- |~
pretive permafrost maps were
also updated from preliminary
versions and have been sub-
mitted for review as part of the
comprehensive final data re-
lease. We anticipate the report,
maps, and associated seamless
GIS data layers will be published
in 2015. In conjunction with this
report, DGGS continues work
finalizing a guidebook describ-
ing the roadside geology of the
Alaska Highway and the Tok Cut-
off from Tok Junction to Nabesna
Junction. We anticipate this will
be ready for review early in
2015.
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Map showing areas of geology and geohazards investigations along proposed natural gas pipeline routes.
In cooperation with St. Lawrence

University, DGGS conducted field

work in June 2014 to core black spruce trees on an active landslide near milepost 1267 northwest of Northway Junction to evalu-
ate reaction wood and better understand historical movement of the unstable slope (see figure). Preliminary results, presented
at the 2014 national meeting of the Geological Society of America, indicate that mass wasting processes were not initiated or
affected by the original emplacement of the road in the 1940s and were intermittent until widespread mass movement began in
1989. Thickness of the active layer (seasonal thaw depth) is likely a factor in tree tilting, and tree instability may increase with
warming temperatures and increased active layer thickness. When correlating tree ring and climate data it appears that previ-
ous summer mean maximum temperatures have a negative effect on tree growth the following year. We anticipate a DGGS report
will be published in 2015 summarizing the findings of the study.

DGGS is continuing evaluation of geology and geohazards in areas of lidar collection along the Livengood-Valdez highway cor-
ridor. Work continues on developing and refining the GIS database, data and maps are being updated, and we anticipate the
resulting geologic atlas will be ready for review in 2015.

The Gas Pipeline Corridor project was funded by the State of Alaska as a Capital Improvement Project (CIP), with additional
funding provided by the U.S. Geological Survey STATEMAP program.

Contact: Trent Hubbard, 907-451-5009, trent.hubbard@alaska.gov
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FAULT CHARACTERIZATION AND GEOLOGIC HAZARDS OF THE YUKON CROSSING AREA

The Alaska Division of Geological & Geophysical Surveys (DGGS) has begun a new project of geologic mapping and hazards
assessments in the vicinity of the Yukon River bridge along the Dalton Highway (see figure). This area is a critical transporta-
tion link and an essential component of the Trans-Alaska Pipeline System, the oil and gas exploration and support industries,
and several proposed natural gas pipelines. Geologic conditions in the area are poorly characterized, including factors related
to slope stability and the relative activity of several faults. A large landslide occurred in late 2013 adjacent to the Yukon River
bridge near the south abutment, heightening awareness of geologic hazards in the area and sparking renewed interest in the
local geology. To address concerns about the effects of geologic hazards on existing and future infrastructure, this project was
designed to develop a better understanding of seismic and landslide-related hazards through a program of regional mapping
and site-specific field investigations.

DGGS has initiated discussions with the Alaska Geologic Mapping Advisory Board regarding a potential STATEMAP project
that would utilize matching funds to develop a surficial-geologic map with an emphasis on geologic hazards. Over the next
several years DGGS geologists plan to investigate the region between the seismically active Kaltag and Tintina faults to deter-
mine whether youthful fault ruptures have extended across the Dalton Highway corridor. Potentially active faults in this area
include the Tozitna and Victoria Creek faults, the Hess Creek lineament, and several other unnamed lineaments. Additionally,
image analyses and helicopter reconnaissance will be used to delineate the locations of deep-seated landslides, rotational
slumps, rockfalls, and avalanche chutes.
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Hillshade map of the Yukon River crossing study area, showing potentially active faults in red and major transportation corridors in black.

Contact: Richard Koehler, 907-451-50086, richard.koehler@alaska.gov
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GEOHAZARD EVALUATION AND GEOLOGIC MAPPING FOR COASTAL COMMUNITIES

More than 60 percent of Alaskans reside in coastal communities that are inherently vulnerable to natural hazards such as ero-
sion, storm-surge flooding, and ivu (ice push). While these communities have been exposed to ongoing coastal processes in
some form since their establishment, the timing, frequency, and magnitude of new hazard events has not remained constant.
As aresult of these trends, some Alaska villages experiencing extreme rates of local erosion have been labeled ‘imperiled’ or ‘at-
risk’ by agencies including the U.S. General Accounting Office and the U.S. Army Corps of Engineers. Communities throughout the
state are becoming increasingly involved in costly mitigation or adaptation efforts to ensure the protection of human life, prop-
erty, and the coastal environment amid accelerated erosion rates and thawing permafrost. Planning tools, such as vulnerability
and geologic maps, can inform local decision making to ensure that planned and proposed development will not exacerbate
existing hazards or trigger new events.

Since 2009, the Alaska Division of Geological & Geophysical Surveys (DGGS) has used federal funds from the Coastal Impact
Assistance Program (CIAP) to establish a coastal vulnerability mapping program in support of local and regional planning. This
program ensures the collection of relevant coastal and oceanic process field measurements, mapping of local geology, and docu-
mentation of historic/contemporary natural hazard events. Resulting maps and reports identify natural hazards that must be
considered in the siting, design, construction, and operations of coastal development projects. Baseline data have been collected
in 12 areas thus far and new field projects are scheduled to take place through FY2016.

In 2014 DGGS released the Alaska Coastal Profile Tool (http://dx.doi.org/10.14509/27359), the first in a series of interactive coastal
vulnerability maps stemming from this work. This interface enables access to beach elevation profile measurements collected
throughout the state; users can explore these data as time-series plots and location-based images of the shoreface environ-
ment. In 2015 DGGS will release the Alaska Shoreline Tool, which displays the positions of historical, contemporary, and pro-
jected shoreline positions based on calculated rates of shoreline change (see figure). These new products facilitate access to
underlying coastal datasets that are available for download on the DGGS website (http://dggs.alaska.gov).
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Screenshot of the interactive Alaska Shoreline Tool under development for release in 2015. lllustrated are historical shoreline positions
near Port Heiden, Alaska, overlain on a 2009 aerial image; a projected 2035 shoreline position based on long-term rates of shoreline re-
treat is shown in gold, with the 90 percent confidence interval for this estimate depicted by paired dashed gold lines.

Contact: Nicole Kinsman, 907-451-5026, nicole.kinsman@alaska.gov
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UNSTABLE SLOPES ALONG THE HAINES HIGHWAY

Many of the geologic hazards in Alaska are associated with unstable slopes that have the potential to rapidly mobilize with lit-
tle or no warning, resulting in potential loss of life and significant damage to property, infrastructure, and economy. Changes
in the cryosphere (such as thawing permafrost and glacier wastage and retreat), are thought to be responsible for the rising
number of mass movements in high-latitude and high-elevation areas. Such changes in Alaska are exacerbated by rising air
temperatures, high amounts of precipitation, snow avalanching, and strong ground motions caused by frequent moderate to
large earthquakes.

ok g In 2014, the Alaska Division of Geological &
Geophysical Surveys (DGGS) began a collabora-
tive study with the Alaska Department of Trans-
portation & Public Facilities (DOT&PF) along
the Haines Highway corridor near Haines, Alas-
ka (fig. 1). The intent of this study is to evalu-
ate, monitor, and model geophysical processes,
including cryosphere-related changes, along
this important transportation corridor where
destructive debris flows regularly impact the
highway by threatening motorists, damaging
infrastructure, and impeding traffic flow. Re-
peat aerial photography and digital surface
model (DSM) generation of this dynamic catch-
ment is the first step to allow DGGS to quantify
debris volumes, understand the source of the
debris flows, and provide guidance to DOT&PF
planners for mitigating the hazard to the road-

way (fig. 2).

Figure 1. DGGS and DOT&PF scientists and maintenance personnel conduct field-
based reconnaissance of the Haines Highway milepost 19 debris fan.

Figure 2. May 2014 photogrammetrically-derived digital surface model (DSM), produced by DGGS scientists, of the Haines Highway mile-
post 19 catchment.

Contact: Gabriel Wolken, 907-451-5018, gabriel.wolken@alaska.gov,
or Ronald Daanen, 907-451-5956, ronald.daanen@alaska.gov
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DALTON HIGHWAY FROZEN DEBRIS LOBES

In 2014 the Division of Geological & Geophysical Surveys (DGGS), in cooperation with the University of Alaska Fairbanks
(UAF), continued its geologic hazard evaluation of frozen debris lobes (FDLs) between mileposts 208 and 231 of the Dalton
Highway and along the Trans-Alaska Pipeline System (TAPS) in the southern Brooks Range (fig. 1). The FDLs, slow-moving
landslides of soil, rock, and debris, developed on steep
slopes underlain by permafrost, are being evaluated in N
support of critical maintenance decisions by the Alas-
ka Department of Transportation and Public Facilities A
(ADOT&PF) and Alyeska Pipeline Service Company,
and development planning affecting several proposed
pipeline projects being considered to transport natural
gas from the North Slope to Fairbanks and Cook Inlet.
This assessment is particularly important because of
the potential for increased instability in a warming cli- =
mate.

Repeat measurements of survey markers on eight FDLs
using differential GPS, oblique aerial photographs, and Z
field observations of increased thaw slumps, mud- =

flows, and exposed ground ice document increased
surface activity during the very wet summer of 2014

(fig. 2). We anticipated the existence of massive ground $ ross

ice, but this was the first year it was found exposed in [ @ Frozen Debris Lobes

such abundance. Its presence in large quantities is sig- @ eopuien Pcss

nificant because it propagates debris movement. Not — TansAusaPpaine Sysem
only is ground ice a significant source of meltwater for — Higmay Y

mobilizing debris, it also fills stress cracks and exerts
force on the surrounding material as it expands. FDL-D,
FDL-A, and FDL-7 continue to have the fastest rates of
movement (between 0.5 and 2 inches/day), while the Figure 1. Locations of FDLs under evaluation along the Dalton Highway
other FDLs in the study are moving more slowly (at and TAPS in the southern Brooks Range. FDL-A currently poses the great-

rates of 0.2 inches/day or less). est threat to the Dalton Highway.

Evaluation of the geological and
geomorphological characteristics of
FDLs and their source basins for a
geohazards assessment continues,
with data analysis and report writ-
ing. Results from our work describ-
ing FDL source basins, anticipated
to be submitted for pre-publication
review in December 2014, show that
lithology and slope processes influ-
ence the rate and style of material
transport and play an important role
in FDL development. There does not
appear to be a relationship between
the size of an FDL and the size of its
source basin. A second report evalu-
ating geology and geological hazards
of the FDLs, including analysis of
slope, relief, and surface morphol-
ogy and character, is being written
as part of a cooperative graduate re-
search assistantship with UAF, and
will be submitted for review in late

) Figure 2. Photograph of FDL-A taken August 22, 2014, showing evidence of increased activity,
spring 2015. including slumping, flowing debris, and disturbed vegetation.

Contact: Trent Hubbard, 907-451-5009, trent.hubbard@alaska.gov,
or Ronnie Daanen, 907-451-5965, ronald.daanen@alaska.gov
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CLIMATE AND CRYOSPHERE HAZARDS

Most high-latitude northern regions have undergone rapid and substantial warming over the last few decades. Alaska is
particularly sensitive to the effects of climate warming, as much of its social and economic activity is connected to the exis-
tence of snow, ice, and permafrost (the cryosphere). Changes in climate can modify natural processes and could increase the
magnitude and frequency of certain types of geologic hazards (such as avalanches, floods, erosion, slope instability, thawing
permafrost, and glacier lake outburst floods), which, if not properly addressed, could have a damaging effect on Alaska’s com-
munities and infrastructure, as well as on the livelihoods and lifestyles of Alaskans.

The Alaska Division of Geological & Geophysical Surveys’ (DGGS) Climate and Cryosphere Hazards Program (CCHP) combines
field-based observations, remote sensing, and modeling to assess, monitor, and predict the impacts of a changing cryosphere
on resources and infrastructure in Alaska.

CCHP Headlines for 2014

¢ The City of Valdez partners with CCHP to continue climate and cryosphere monitoring in the Valdez area and helps support a
multi-agency high-elevation weather station network.

¢ CCHP launches two new studies with the Alaska Department of Transportation and Public Facilities (DOT&PF), investigating de-
structive debris flows along the Haines Highway and assessing snow-avalanche potential along Richardson and Dalton highway
corridors. See separate project descriptions for details.

¢ Glacier and Runoff Changes study in the upper Susitna Basin completes its third and final field season as part of the Susitna-
Watana Hydroelectric Project pre-licensing studies.

¢ CCHP takes over support of upper Susitna basin high-elevation weather stations in order to continue the collection of critical
meteorological information in an important watershed.

¢ End-of-winter radar-derived snow water equivalent (SWE) measurements acquired for the third consecutive year over glaciers
in central and south-central Alaska.

The Climate and Cryosphere Hazards Program is partially
funded by the State of Alaska as a Capital Improvement Proj-
ect (CIP).

Figure 1. (above) Servicing a high-elevation |
weather station in the Scott Glacier water- g
shed near Cordova, Alaska.

Figure 2. (right) Calibrating ground-based ra-
dar data for snow distribution monitoring in
the Valdez Glacier watershed.

Contact: Gabriel Wolken, 907-451-5018, gabriel.wolken@alaska.gov
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SNOW AVALANCHE SUSCEPTIBILITY

Snow avalanches are dangerous natural hazards that occur in mountainous areas throughout Alaska. In many areas of the
state, avalanches threaten public safety and infrastructure and can lead to lengthy closures of important transportation
routes. The economic impacts of such avalanches, from the removal of avalanche debris blocking the transportation corridor
to the impedance of traffic, can be significant at both the local and state levels.

The Alaska Division of Geological & Geophysical Surveys (DGGS) recently launched a study with the Alaska Department of
Transportation & Public Facilities (DOT&PF) along the Richardson and Dalton highway corridors to evaluate the utility of in-
corporating avalanche susceptibility and prediction models into future DOT maintenance activities, with the goal of decreas-
ing DOT&PF’s operating expenses, increasing the functionality of the highway system, and increasing safety for the traveling
public.

The first, or pilot, stage of the study is fo-
cused on gathering baseline data and
generating avalanche incidence and sus-
ceptibility maps along the southern Rich-
ardson Highway and the Dalton Highway
near Atigun Pass using geostatistical mod-
eling techniques. Model-derived avalanche
release areas and runout distances will be
validated with field-based observations
and recent and historical avalanche infor-
mation, such as the massive avalanches that
occurred in 2014 (for example, Keystone
Canyon near Valdez) (figs. 1 and 2). The
second stage (funding dependent) would
involve developing a method to incorporate
avalanche prediction models in future DOT
activities at an operational level.

Figure 1. Oblique air photo of the Richardson Highway at Keystone Canyon two months
after the large avalanche (“damalanche”) that occurred in January 2014 and cut off the
community of Valdez from the road system for several days. An enormous deposit of
avalanche debris is visible along the side of the highway (lower center), as well as rem-
nants of the lake that formed when the avalanche dammed the Lowe River (lower right).
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Figure 2. Preliminary snow avalanche model calibration results for Keystone Canyon,
Richardson Highway, Alaska.

Contact: Gabriel Wolken, 907-451-5018, gabriel.wolken@alaska.gov
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GLACIER AND RUNOFF CHANGES IN THE UPPER SUSITNA BASIN

The Alaska Energy Authority (AEA) has been authorized by the State of Alaska to perform studies required for the licensing
process of the proposed Susitna-Watana Hydroelectric Project, which aims to serve the region’s energy needs. Critical to
any hydroelectric development is a firm understanding of the basin-wide contributions to river runoff and how these might
change over time to influence the quantity and seasonality of flow into a hydroelectric reservoir. In the upper Susitna basin,
changes in glacier volume and extent in response to climate warming and/or altered precipitation regimes have the potential
to substantially alter the magnitude and timing
of runoff. Although only about 4 percent of the
upper Susitna watershed area (13,279 km’) is
glacierized, these glaciers provide a significant
portion of the total runoff in the upper Susitna
drainage, and it is well documented that these
glaciers are currently retreating.

The Alaska Division of Geological & Geophysi-
cal Surveys (DGGS) and the University of Alaska
Fairbanks (UAF) are in the third and final year of
a hydrology study of the upper Susitna drainage
basin (figs. 1 and 2). The focus of the study is on
modeling the effects of future climate variability
and change, permafrost thaw, and glacier wast-
age and retreat on runoff. The study combines
field measurements of glacier mass balance,
snow accumulation, runoff, and meteorology
with computational modeling to provide esti-
mates of recent historical and future runoff into 5
the proposed 63-km-long, 81 km? reservoir. :

Results from this project are expected to be pub- Figure 1. DGGS and UAF scientists collect data from a ‘floating’ weather station
lished in spring 2015. on West Fork Glacier.

Figure 2. DGGS scientist returns to the helicopter after servicing a high-elevation weather station and telemetry
repeater in the upper Susitna basin.

Contact: Gabriel Wolken, 907-451-5018, gabriel.wolken@alaska.gov
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BASELINE INVESTIGATIONS OF COASTAL FEATURES AND PROCESSES

Figure 1. DGGS intern collects a beach sediment sam-
ple from Cannon Beach in Yakutat, Alaska, to determine
the shoreface grain size characteristics (August 2013).

Alaska’s tidal shoreline is more than 40,000 miles long and is well recog-
nized as being incompletely mapped, under-instrumented, and lacking
in fundamental baseline data such as nearshore bathymetry and sedi-
ment transport patterns (fig. 1). Alaska’s coastal populations depend on
access to sound investigations of coastal dynamics to make informed
planning decisions that will minimize losses due to new or exacerbated
geohazards in the coastal environment.

The Alaska Division of Geological & Geophysical Surveys’ (DGGS) Coastal
Program is engaged in ongoing investigations and baseline mapping ef-
forts that will expand our understanding of how the coastline has evolved
and how it will respond to future short-term and long-term changes. In
2014, DGGS prepared and published several elevation and bathymetric
datasets from new and pre-existing lidar, photogrammetry, and field
surveys (fig. 2). In 2015, DGGS will be working with federal partners to
undertake an extensive project to collect high-resolution othoimagery
and elevation data along the western coastline of Alaska. This work will
support habitat vulnerability assessments, oil spill response, community
planning, erosion/flood hazard mapping, and delineation of an updated
shoreline position.

Due to the great expense and multiple logistical challenges associated
with equipment deployment and repeat field campaigns in remote areas
and under harsh conditions, it is imperative that coastal monitoring and
evaluation strategies for Alaska leverage interagency collaboration and
opportunistic approaches to data collection. The DGGS Coastal Program
is dedicated to working with multiple partners to expand the quality and
quantity of baseline data available to coastal scientists, planners, and
residents, and to avoid duplication of efforts.

Figure 2. Three-dimensional model view of the Unalakleet revetment looking north from the inlet (October 2014 aerial
image draped over an experimental photogrammetric digital elevation model).

Contact: Nicole Kinsman, 907-451-5026, nicole.kinsman@alaska.gov
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COASTAL DATA AND TOOLS FOR EMERGENCY AND DISASTER SUPPORT

Informed emergency response is fueled by access to reliable decision-making tools. The Alaska Division of Geological &
Geophysical Surveys’ (DGGS) Coastal Program is actively working to close emergency communication gaps with scientific
resources, convert available data into more accessible formats, and educate the public about coastal processes. Decision

support and planning tools that place an emphasis on education and outreach will maximize opportunities to protect life,
infrastructure, and the environment at a grassroots level.

One way in which DGGS supports decision making is by maintaining a scientific field crew at the ready during the fall coastal
storm season (fig. 1). The capability to immediately collect field measurements that document the locations and extent of
processes, such as flooding and erosion, associated with a specific event is critical for evaluating the reliability of models, fore-

casts, and existing geohazard mabps.
These event-specific field operations
allow DGGS to obtain a better under-
standing of extreme events, identify
community-specific needs, and pro-
vide landscape-change assessments
to facilitate community qualification
for post-disaster relief funding.

In preparation for the fall 2014
storm season, DGGS teamed up with
the National Weather Service and lo-
Figure 1. DGGS geologist uses precision GPS equipment to measure the extent and height of cal .commumty leadership to .develop
storm-wave run-up on bluffs ~10 miles east of Nome, Alaska, immediately after the 2011 Ber- & pilot Color-Indexed Elevation Map
ing Sea storm. Series for the western Alaska com-

munities of Shishmaref Kivalina,
Unalakleet, Shaktoolik, and Golovin (fig. 2). This project was designed to streamline communication about forecasted storm

surges, local elevations, and potentially impacted infrastructure during storm events that could cause coastal flooding, and it
has laid the groundwork for additional maps of this type.

DGGS Coastal Program staff routinely host workshops and give presentations to community residents and emergency re-
sponders to raise awareness about coastal geohazards and data resources in Alaska.
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Calibrated Tide Staff

Color-Indexed
Elevation Map

Figure 2. Color-indexed elevation map of Golovin, Alaska, and associated elevation key, in the form of a calibrated tide staff with documented
and modeled water levels, displayed in a combined format to facilitate communication about water levels in an emergency situation.

Contact: Nicole Kinsman, 907-451-5026, nicole.kinsman@alaska.gov
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WATER LEVEL DOCUMENTATION AND VERTICAL DATUM RESOURCES

Alaska’s coastline is sorely under-instrumented to record water-level variations such as storm surges and long-term sea level
trends. There are fewer than 30 continuously active tide gauges in Alaska, with only four located on the western and North
Slope coastlines—portions of the state most vulnerable to extreme storm surges and relative sea level rise. Accurate and
accessible water-level records that are properly linked to geodetic datums are critical for defining storm surge recurrence
intervals, validating modeled water level predictions, and establishing the position of flood zones and land boundaries in the
coastal zone.

In partnership with the Alaska Ocean Observing System (AOOS) and the National Weather Service (NWS) Alaska Region, the
Alaska Division of Geological & Geophysical Surveys’ (DGGS) Coastal Program is seeking effective ways to fill gaps in Alaska’s
water-level network through a combination of traditional, innovative, and opportunistic water-level stations. In 2014, DGGS
worked with staff at NWS to install prototype water-level sensors at two sites in western Alaska (Unalakleet and Tununak;
see fig.), and real-time data from these stations is now available via the AOOS website. DGGS also worked on a project on the
North Slope funded by the Coastal Marine Institute to vertically calibrate a network of water-level sensors in Barrow, Wain-
wright, Point Lay, and Point Hope.

To facilitate vertically-sensitive projects such as inundation mapping, DGGS maintains an online Tidal Datum Portal for con-
versions between geodetic and tidal datums throughout Alaska. This tool assembles the best available data from NOAA (Na-
tional Oceanic and Atmospheric Administration) sources in one place and provides Alaska-specific recommendations for
conducting tidal datum transformations. New content is added to the tool via annual updates each spring. Tidal benchmark
re-measurement funded by the Western Alaska Landscape Conservation Cooperative (WALCC) has increased the number of
sites in Alaska where tidal benchmarks have published geodetic heights. This work has also supported relative sea level re-
search in collaboration with the University of Alaska Fairbanks.

In 2015 and beyond, the DGGS Coastal Program is looking forward to working with additional partners to create and grow a
robust water-level observation network that meets the specialized needs of Alaska stakeholders.

—

DGGS Coastal Program geologist tightens a bolt
on a DGGS-NWS acoustic water-level sensor
installed October 2014 on a bridge in Tununak,
Alaska. Real-time water-level data from this in-
strument is available to NWS decision support
specialists and the general public, as illustrated
by the plot of water levels from this station.
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Stream Height

Alaska Ocean Observing System

Contact: Nicole Kinsman, 907-451-5026, nicole.kinsman@alaska.gov
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TSUNAMI INUNDATION MAPPING FOR ALASKA COASTAL COMMUNITIES

The National Tsunami Hazard Mitigation Program (NTHMP) was created by congressional action in 1995 to address the
general lack of tsunami preparedness along the U.S. west coast and Alaska and is intended to reduce the impact of tsunamis
through hazard assessment, warning guidance, and mitigation.

The Division of Geological & Geophysical Surveys (DGGS) has continued to contribute to the NTHMP by participating in a
cooperative project with the University of Alaska Geophysical Institute (UAGI) and the Alaska Division of Homeland Security
& Emergency Management (DHSEM).

The project prioritizes coastal communities for inundation studies based on relative tsunami risk, quality of bathymetric and
topographic data, and willingness of community leaders to incorporate results into tsunami preparedness activities. Potential
inundation maps are created for each community based on hypothetical earthquake and landslide scenarios and modeled
tsunami heights. Inundation maps are developed by modeling the interaction of the tsunami wave with seafloor bathymetry
and projecting the resulting wave heights onto the local topography (see figure). The background, methodology, and limits of
potential inundation for each community are published by DGGS in reports and maps, and Geographic Information System
data files are made available to the public for use in local tsunami preparedness programs and public education.
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Tsunami inundation map of Chenega Bay, Alaska, showing modeled inundation and potential flow depths from
waves generated by hypothetical scenario earthquakes.

Results of our 2013-2014 tsunami inundation modeling efforts were presented at professional meetings of the American
Geophysical Union and the Seismological Society of America, as well as at a tsunami detection and modeling workshop held
in British Columbia. Outreach meetings and tsunami operations workshops sponsored by DHSEM were led by project team
members to inform local community members and emergency responders about the inundation products and facilitate com-
munication, feedback, and education. These meetings were held in Kodiak, Gustavus, and Hoonah.

Final inundation maps and associated reports were published for the communities of Cordova, Tatitlek, Chenega Bay, and
northern Sawmill Bay. Maps and reports currently in review include inundation modeling for the communities of Yakutat,
Sand Point, Dutch Harbor, and Cold Bay, Alaska. The map and report for Elfin Cove, Gustavus, and Hoonah is in the final stages
of production and is expected to be published in early 2015. Previously published tsunami inundation maps and reports and
digital geospatial data are archived at DGGS and available for download from the DGGS website.

Contact: Richard Koehler, 907-451-50086, richard.koehler@alaska.gov
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HYDROGEOLOGIC STUDIES

The goal of the Alaska Division of Geological & Geophysical Surveys’ (DGGS) Hydrogeology Program is to rigorously assess the
state’s water resources, and to lead research efforts that focus on understanding groundwater-related issues impacting the
state. In collaboration with the University of Alaska Fairbanks and with input from DNR’s Division of Mining, Land & Water,
several projects are underway and baseline data are being gathered to guide future DGGS research.

Major oil and gas exploration on the North Slope is targeting unconventional resources, which are believed to be significant.
These resources require the use of rock fracturing technologies, or “fracking,” to free hydrocarbons from small pore spaces,
a process that requires large amounts of liquid water. In support of ongoing exploration and anticipated future development
activities, the Hydrogeology Program is working to understand year-round regional water availability on the North Slope. The
focus of this effort is on two distinctly different sources of groundwater: sub-permafrost and inter-permafrost groundwater.
Sub-permafrost groundwater is deeper and therefore difficult to reach from the surface, and it has high salinity. Inter-per-
mafrost groundwater is usually of better quality, but because it is closely associated with surface water its extraction is more
sensitive for the ecosystem (fig. 1).

Another hydrogeology research
effort is the assessment of geo-
thermal resource potential in the
s.tate. Pllgrlm Hot Springs, a p(.)s- Atmospheric conditions provide the

sible source of power for the city sources of water and the thermal balance
of Nome, is one of these resources. develops and maintains taliks in permafrost
Drilling to date has not intercepted
the upflow zone of geothermal lig-
uids, and DGGS is helping in the ef-
fort to locate the hottest source by
numerically simulating geothermal
groundwater flow (fig. 2). In the
Aleutians, the hot spring system at
Akutan volcano has the potential to
produce power for the city of Aku-
tan, which includes the largest fish
processing plant in the nation.

l—»north

Permafrost with ice wedges

Cape Lisburne

Sub-permafrost Inter-permafrost]
groundwater groundwater

Deep groundwater flow shown in North Slope cross section

Figure 1. Key water sources of the North Slope and Brooks Range.
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Figure 2. Results of groundwater flow simulation for Pilgrim Hot Springs geothermal anomaly.
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LEGACY SURFICIAL- AND ENGINEERING-GEOLOGIC STATEMAP PROJECTS

The Alaska Division of Geological & Geophysical Surveys (DGGS) Engineering Geology section is working to finalize and pub-
lish maps for legacy projects that were supported in part by the U.S. Geological Survey (USGS) STATEMAP program. The
surficial- and engineering-geologic maps for these projects describe properties and extents of surficial deposits, materials re-
sources, and/or potential geologic hazards. Preliminary maps were submitted on time to the USGS in fulfillment of STATEMAP
requirements, with the expectation that final maps would be formally published on a subsequent date.

A 1:63,360-scale map of engineering geology in an 8-mile-wide (13 km) corridor along the Dalton Highway in the northern
Brooks Range near Galbraith Lake was published in 2014 (fig. 1). This map was derived from field observations and the com-
pleted surficial-geologic map, which was previously published by DGGS as part of the deliverables for the Energy Resources
section’s 2001 STATEMAP project.

A project to map surficial geology at a scale of 1:63,360 for a 1,212 mi? (3,139 km?) area straddling the northern Brooks Range
foothills between the Toolik and Ivishak rivers in the Sagavanirktok B-3, B-4, B-5, A-3, A-4, and A-5 quadrangles is in the final
stages of revision prior to publication (fig. 2). We anticipate releasing the map by early January 2015. The 2008 Sagavanirk-
tok surficial mapping project was conducted in conjunction with the DGGS Energy Resources section as part of their ongoing
work along the northern foothills of the Brooks Range.

Surficial-geologic mapping on the west side of Cook Inlet was undertaken in conjunction with the Energy Resources section’s
2009 and 2010 Tyonek STATEMAP projects. This 875 mi? (2,270 km?) map area in the northwestern Cook Inlet trough is rich
in petroleum, coal, geothermal, aggregate, and timber resources. The 1:63,360-scale surficial-geologic map is currently un-
dergoing cartographic preparation in anticipation of technical review in early 2015.

Surficial-geologic and hazards maps for the
coastal communities of Kivalina and Whittier
are undergoing co-author review and revi-
sion preparatory to external technical review.
These maps are products of the Engineering
Geology section’s 2010 and 2012 STATEMAP
projects, respectively, and cover areas of 168
mi? (435 km?) and 100 mi? (260 km?) at scales
of 1:63,360 and 1:50,000. We had initially an-
ticipated publication and release of GIS data
in late 2014; the current target is late 2015.

Figure 1. Engineering-geologic map of the Gal-
braith Lake area, published in 2014.

Figure 2. Final pre-publication draft of the DGGS surficial-geologic map of the Saga-
vanirktok area.

Contact: De Anne Stevens, 907-451-5014, deanne.stevens@alaska.gov
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VOLCANIC ERUPTION RESPONSE:
CLEVELAND, SHISHALDIN, AND PAVLOF VOLCANOES

In 2014, volcanic eruptions occurred at Cleveland and Shishal-
din volcanoes in the Aleutians, and Pavlof volcano on the Alaska
Peninsula. During volcanic eruptions and unrest, DGGS Volca-
nology Section staff spend a significant amount of time respond-
ing to the events. Responsibilities include responding to emails
from the public, ensuring the public website contains the most
up-to-date volcanic information releases and photographs,
keeping the internal data flow manageable through the internal
website and communications log, participating in daily seismic
and remote sensing data monitoring checks, contributing to
eruption scenario forecasts, and keeping a detailed record of ash
fall, eruption chronology, and the eruption’s impact on air traffic
and infrastructure.

Eruptions at Cleveland volcano have been ongoing throughout
historic time, with only brief cessations in activity. A renewed
phase of unrest began in late December 2013, with minor ash
plumes detected in satellite data and cloud heights less than
~15,000 feet above sea level. After three months of no detected
activity another explosion occurred on June 5, 2014. During the
summer of 2014, the Alaska Volcano Observatory (AVO) added
seismic, infrasound, and web-camera monitoring equipment on
Chuginadak Island (fig. 1). To our knowledge, these are the first-
ever geophysical monitoring stations on or near highly-active
Cleveland volcano. The work was made possible in part by logis-
tical support from a three-year, multidisciplinary National Sci-
ence Foundation project on Geological Hazards, Climate Change,
and Human/Ecosystems Resilience in the Islands of the Four
Mountains, Alaska.

On January 30, 2014, AVO raised the Aviation Color Code at
Shishaldin Volcano to yellow after increased surface tempera-
tures were detected in the summit crater. In March, analysis of
elevated temperatures detected in satellite imagery indicated
that lava was erupting in the summit crater and the color code
was increased to orange. An overflight on August 10, 2014, con-
firmed incandescence in the crater (fig. 2). Due to continued
thermal anomalies in satellite imagery and above-background
seismic activity, Shishaldin remains at Aviation Color Code or-
ange and we continue to monitor the volcano closely.

The most recent eruption of Pavlof volcano, which began No-
vember 12, 2014, intensified on November 15, sending an ash
cloud to 25,000 feet above sea level (fig. 3). Lava fountaining
and ash clouds could be seen from Cold Bay, and residents re-
ported hearing rumbling during the more intense phases of the
eruption. Pavlof, arguably the most active volcano in Alaska, also
erupted earlier this year (May 31 through early June), repeat-
ing the eruptive style of the 2013 eruption with elevated seis-
mic activity, lava fountaining, and occasional steam, gas, and ash
plumes to 22,000 feet above sea level.

For a complete record of these eruptions and others, visit the
Alaska Volcano Observatory website at www.avo.alaska.edu.

Figure 1. Steam rises from the summit of Cleveland volcano as
viewed on November 19, 2014, from the newly installed web
camera on Chuginadak Island, about 15 km (9 mi) east of the
volcano’s summit.
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Figure 2. Incandescence in the summit crater of Shishaldin Vol-
cano on August 10, 2014. Photo by Cyrus Read, USGS.

Figure 3. Satellite image from the NASA/USGS Landsat-8 satel-
lite showing the eruption cloud at Paviof volcano on November
15, 2014, at 12:46 pm AKST (21:46 UTC). This is just a portion
of the eruption cloud, which extended for more than 250 miles to
the northwest at the time this image was collected. In this image,
the distance from the erupting vent (lower right) to the upper left
corner of the image is 45 miles (70 km).

Contact: Janet Schaefer, 907-451-5005, janet.schaefer@alaska.gov
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ALASKA TEPHRA DATABASE

In 2014, DGGS Volcanology Section staff began Phase I of the Alaska Tephra Database development plan.
The end result will be the first-ever comprehensive database of Alaska tephra (volcanic ash). This data-
base will house all pertinent information on Alaska tephras necessary for sample processing, archiving,
and scientific research. Developing correlations of tephra records across Alaska and the northern hemi-
sphere requires an understanding of the age, chemistry, and character of tephra deposits. Tephra stud-
ies are a key component in understanding the magnitude and frequency of volcanic eruptions and help
improve volcanic ashfall hazard assessments (fig. 1). In addition, tephrostratigraphy is an integral part of
linking marine, lacustrine, and terrestrial records to aid research in paleoclimate studies and archaeol-
ogy (fig. 2). Currently, Alaska tephra chemical, stratigraphic, and age data are dispersed in hundreds of
publications and unpublished lab results, making efficient querying of data for specific research purposes
impossible. Creating and populating a single, comprehensive tephra database and developing web portals
for easy access will alleviate this difficulty, and open up Alaska tephra data to geoscientists everywhere.

50123155‘759901

Phase [ accomplishments include: (1) loading of test datasets; (2) ability to query glass geochemical data
by sample ID, source volcano, and glass chemistry; and (3) computation of glass chemistry similarity
coefficients for multiple tephra samples. Phase 11, to begin in 2015, will consist of: (1) sorting tephra da-
tasets in preparation for geochemical and sample metadata upload; (2) developing a streamlined upload
process for new data; (3) developing a database schema to store age data; and (4) developing a database
schema to hold sample fraction information. Phase III project goals include expanding the database to
store sample preparation details and individual grain-point and mineral analyses, and creating a labora-
tory database interface for post-field sample preparation.

All members of Volcanology Section are involved in this project, combining their expertise in a concerted
effort to create and maintain a scientifically relevant and user-friendly database of Alaska tephras: Janet
Schaefer, tephrochronology; Cheryl Cameron, database development; and Seth Snedigar, programming.
This is a multi-year effort and the group is working closely with USGS geologist Kristi Wallace and the
USGS Alaska Tephra Lab, housed at the Alaska Volcano Observatory office in Anchorage.
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Figure 1. (left) DGGS geologist Janet Schae-
fer inspects layers of volcanic ash (tephra)
erupted from Makushin volcano, near Dutch
Harbor/Unalaska. Photo by USGS geologist
Christina Neal, August 9, 2013.

| Figure 2. (far left) Photo of 1 meter of lake
core extracted from Mother Goose Lake near
Chiginagak volcano. More than 50 tephras
§ are preserved in cores like this from Moth-
er Goose Lake, recording more than 3,000
years of volcanic activity at Chiginagak vol-
cano and nearby volcanoes on the Alaska
Peninsula. Photo by Chris Kassel, former
graduate student at Northern Arizona Univer-
sity.

Contact: Janet Schaefer, 907-451-5005, janet.schaefer@alaska.gov
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GEOLOGIC DATABASE OF INFORMATION ON VOLCANOES OF ALASKA (GEODIVA)

DGGS Volcanology Section staff design, populate, maintain, and distribute the Geologic Database of Information on Volcanoes
in Alaska (GeoDIVA). GeoDIVA maintains complete, flexible, timely, and accurate geologic and geographic information on Qua-
ternary (Pleistocene and younger) volcanoes in Alaska. This data supports scientific investigation, crisis response, and public
information in a dynamic, digital format. GeoDIVA is the most comprehensive and up-to-date source of information for Alaska
volcanoes available. This database is also the back-end of the public and internal websites of AVO.

GeoDIVA has been developed in modules, and currently uses more than 300 MySQL tables. GeoDIVA grows by continual feed-
ing of new data into existing modules and by episodic surges of growth as new modules come on line. See the table below for
completed, in progress, and planned modules.

Module Status Notes

Bibliography Maintenance mode Contains ~4,800 references

Basic volcano Maintenance mode 145 major volcanoes, 178 sub-features; descriptive

information text update in progress

Eruption history Maintenance mode Information and references for 627 historical

information eruptions and non-eruptive events

Images Updated in 2014 More than 22,000 images

Geologic sample Maintenance mode 11,797 samples and metadata

information

Geochemistry Maintenance mode Published in 2014

Petrology Data created and loaded Intent is to build an Aleutian-Arc-wide collection of
intermittently thin section descriptions and images

GIS data Flexible holding database Awaits personnel time to inventory existing GIS
built, not populated data

Hand-sample storage Update planned for 2014- More than 8,200 archived samples have been
2015 moved to improved storage; see separate briefing

paper

Ash—Is it falling? Maintenance mode Website and database for citizen ashfall reporting

Internal logs and Updated in 2014 Supports internal AVO communications

contacts

Vent Inventory Merging separate database Published in 2014; nearly 1,200 known Quaternary
with GeoDIVA volcanic vents in Alaska

Satellite observations Planning and test construction | Scheduled for 2015

Tephra data Planning and test construction | See separate briefing paper

Geochronology Schema built Lesser priority than satellite obs and tephra

Our recently-published geochemical database module is available at https://www.avo.alaska.edu/geochem/ and contains more
than 5,200 published whole-rock analyses on Quaternary volcanic rocks in Alaska. This database is searchable by map loca-
tion, volcano, eruption, citation, sample metadata information, or specific geochemical values and analysis types. Users can
query the database and retrieve fully-documented .html or .csv tables. This database is a valuable research tool for geoscien-
tists with interests ranging from volcano-specific processes to whole-arc data synthesis.

As part of our in-progress tephra database (see separate briefing paper), we are expanding the sample metadata and analysis
abilities of this whole-rock geochemical database to hold electron microprobe analyses of glass grains.

Contact: Seth Snedigar, 907-451-5033, seth.snedigar@alaska.gov,
or Cheryl Cameron, 907-451-5012, cheryl.cameron@alaska.gov
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ALASKA VOLCANO OBSERVATORY (AVO) HAZARD COMMUNICATIONS

One of AVO’s primary responsibilities is to provide timely and accurate information on volcanic hazards, and warnings of
impending dangerous volcanic activity to local, state, and federal officials and the public. AVO issues event-driven messages
that require immediate action (such as warnings of immediate or ongoing eruptions), as well as less time-sensitive scientific
publications and information about non-eruptive volcanic phenomena. In all cases, AVO wants information delivered to all
interested persons in their most useful format. Code development and programming maintenance for all AVO web-driven
communication pathways is a primary responsibility of DGGS Volcanology Section staff.

Time-sensitive, immediate-action messages are crafted in our Hazard Notification System (HANS, developed and maintained
by DGGS-AVO staff) and then distributed via HANS to our website (www.avo.alaska.edu); our Volcano Notification Service (VNS,
developed and maintained by DGGS-AVO staff) email list; a fax list; our Twitter feed (@alaska_avo); and our Facebook page
(http://facebook.com/alaska.avo). During a significant volcanic event or Aviation Color Code change, AVO also makes phone calls
to other agencies, in accordance with the Alaska Interagency Operating Plan for Volcanic Ash Episodes. Depending on the
volcano and eruption, AVO staff in Anchorage typically call the Federal Aviation Administration (FAA), National Weather Ser-
vice (NWS), Center Weather Service Unit (CWSU), Joint Base Elmendorf/Richardson, U.S. Air Force Weather Agency (AFWA),
Canadian Meteorological Centre, the U.S. Coast Guard, and the Alaska Division of Environmental Conservation. AVO staff in
Fairbanks call the Alaska Division of Homeland Security and Emergency Management, the Governor’s Office, Eielson Air Force
Base, and Fort Wainwright.

AVO also has message products that are less time-sensitive, such as formal scientific publications, updates on current inves-
tigations, eruption anniversary science nuggets, selected scenic or informative images, and talks and presentations given to
the public. These items are highlighted on our website in our “News” area on the home page, and often posted to Facebook.

Communicating science results and hazard information is a critical responsibility of everyone at AVO. We strive to share time-
ly, accurate, helpful, and consistent information that reaches our many audiences and reflects well on the AVO organization
and mission. As an AVO partner, the DGGS Volcanology Section is responsible for delivering AVO’s messages via the website,
the VNS, Facebook, and Twitter.

Most of our audience is reached via the website, which sees about 80,000 unique visitors per month, even during times of no
eruption. About 8,000 people have signed up for color code change emails via VNS, and about 13,300 receive our updates on
Twitter. The Facebook page has a modest 2,500 likes, but some images and updates on Facebook reach more than 100,000
people within hours. Facebook also provides a unique form of two-way communication between citizen observers of eruptions
and AVO, especially for eruption photos and information about eruption impacts. AVO’s foray into social media is relatively new,
and DGGS-AVO staff recent-
ly crafted a communications
policy document to help
guide our agency’s interac-
tions on social media, as we
want to continue to pres-
ent the highest-quality and
most helpful information
via all of our media chan-
nels.

U.S. COAST GUARD

Pavlof Volcano in eruption on June 2, 2014. Photo courtesy of William Yi, U.S. Coast Guard, submitted to
AVO via Facebook.

Contact: Seth Snedigar, 907-451-5033, seth.snedigar@alaska.gov,
or Cheryl Cameron, 907-451-5012, cheryl.cameron@alaska.gov
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ALASKA VOLCANO OBSERVATORY (AVO) INTERNAL COMMUNICATIONS

The AVO internal website is home to several tools used by AVO scientists to monitor volcanoes as well as share information
among Observatory staff. One of the most frequently accessed tools is the communication and observation logging system. All
of the daily workings of the Observatory are stored in these searchable logs: daily seismic checks, satellite reports, infrasound
observations, GPS observations, formal information products, geologic interpretations, and fieldwork flight following. The
logs are accessible by all AVO staff and allow for discussion strings that can include photographs, interpretative graphs, and
data files. Code development and programming maintenance for these web-driven communication tools is a primary respon-
sibility of DGGS Volcanology Section staff.

Applications on the internal site are continually refined with software updates and user-requested features and capabilities.
Newly added log system features include allowing uploaded images to be displayed in-line with text and emails, auto-recog-
nition of keywords and volcanoes, easy uploading of files and images by url or from the user’s computer, and the ability to
email a log post to selected addresses.

The user management system that drives access to the logs and other internal applications received a much-needed upgrade
this year. Previously, a basic username and password allowed users to access any part of the internal website—much of the
website could be viewed without a username at all. Now the site requires individual logins and each user can be assigned
specific permissions. For example, individual user accounts can be given permission to only read the logs, or post to the logs,
or be restricted to various other sections of the internal site. Accounts can be given an expiration date—useful for managing
the access of interns and graduate students.

DGGS Volcanology Section staff are currently upgrading the mobile logs software. This upgrade aims to reproduce most of the
functionality of the desktop version of the logs while being easily useable on any mobile device.

You are logged in

£ Home [ Read {3 Addpost < Alerts [J Drafts [ search & 0saved < Log AdminTools Back to admin
Viewing: Last [50] posts
"% 19 Nov 2014 satellite report Michelle Coombs Nov 19, 2014 8:54 (17:54 UTC)

"’II"' 19 November, 2014 Pavlof Seismic Check Aaron Wech Nov 19, 2014 0:09 (09:09 UTC) Last Reply: Nov 19, 2014 6:22 (2 replies)

Ajie 18 November, 2014 Pavlof Seismic Check Aaron Wech Nov 17, 2014 23:47 (08:47 UTC) Last Reply: Nov 19, 2014 0:02 (8 replies)

$12 lightning on the AK peninsula John Paskievitch ~ Nov 18, 2014 23:59 (08:59 UTC)

,:'J," AVO Pavlof Conference Call - Wed Nov 19, 2014, 10AM AST Kristi Wallace Nov 18, 2014 14:24 (23:24 UTC) Last Reply: Nov 18, 2014 19:06 (1 reply)

Al Seismic Summary - 11/18/2014 Scott Stihler Nov 18, 2014 16:39 (01:39 UTC)

Eég AVO-North Meeting Notes - November 18, 2014 Pavel Izbekov. Nov 18, 2014 16:01 (01:01 UTC)

USGS network maintenance this evening, some service

jri.) interruptions expected. Steven Botnick Nov 18, 2014 15:10 (00:10 UTC)

:,i-’ AVO Daily Update 20141118_1133 Michelle Coombs ~ Nov 18, 2014 11:33 (20:33 UTC)

Afi 18 November ail volcano check Helena Buurman  Nov 18, 2014 9:59 (18:59 UTC)

t& 18 Nov 2014 satellite report Michelle Coombs Nov 18, 2014 9:07 (18:07 UTC)

w'|'ilf 17 November, 2014 Pavlof Seismic Check John Paskievitch  Nov 17, 2014 0:12 (09:12 UTC) Last Reply: Nov 17, 2014 21:08 (7 replies)

AVO Anchorage Weekly Meeting notes for November 17,

2 2014 cheryl searcy Nov 17, 2014 10:18 (04:18 UTC)
§72 AK-DHSEM Conference Call 11/17/14 Kristi Wallace Nov 17, 2014 17:20 (02:20 UTC)
e Seismic Summary - 11/17/2014 Scott Stihler Nov 17, 2014 16:56 (01:56 UTC)
Pavlof, Shishaldin seismic data gaps, King Cove network
e issue Steven Botnick  Nov 17, 2014 14:12 (23:13 UTC) Last Reply: Nov 17, 2014 15:16 (1 reply)
e Seismic Summary - 11/16/2014 Scott Stihler Nov 17, 2014 14:59 (23:59 UTC)
jri.l Pavlof Talking Points, Nov. 17, 2014 Michelle Coombs ~ Nov 17, 2014 13:50 (22:50 UTC) [5
i Seismic Summary - 11/15/2014 Scott Stihler Nov 17, 2014 13:15 (22:15 UTC)
§%2 AVO Daily Update 20141117_1307 Michelle Coombs ~ Nov 17, 2014 13:07 (22:07 UTC)
Afhe PViof PPT Matthew Haney  Nov 17, 2014 11:03 (20:03 UTC) [5 Last Reply: Nov 17, 2014 12:08 (1 reply)
(’% 17 Nov 2014 sateliite report Michelle Coombs ~ Nov 17, 2014 10:59 (10:50 UTC) [5
Aji Monday November 17 ail volcano check Helena Buurman  Nov 17, 2014 10:54 (19:54 UTC)
4',% Landsat image of thePavlof eruption cloud on November 15 Dave Schneider  Nov 17, 2014 8:37 (18:37 UTC)
“fe 16 November 2014 AK Seismic Check Matthew Haney ~ Nov 16, 2014 10:24 (19:24 UTC) Last Reply: Nov 17, 2014 1:45 (1 reply)
e 16 Nov 2014 Paviof check cheryl searcy MNov 16, 2014 0:16 (09:16 UTC) Last Reply: Nov 16, 2014 18:05 (10 replies)
‘rij AVO Daily Update 20141116_1306 Dave Schneider  Nov 16, 2014 13:06 (22:06 UTC)
ﬂvg EO0-1 Image of Paviof lava/pf deposit Dave Schneider  Nov 16, 2014 12:12 (21:13 UTC)
{2 Nws canceling Paviof SIGMET Dave Schneider ~ Nov 16, 2014 11:16 (20:16 UTC)
% 16 Nov 2014 sateliite report Dave Schneider  Nov 16, 2014 10:06 (19:06 UTC) i

During times of heightened volcanic unrest and activity, such as the November 2014 eruption of Paviof
Volcano, the logs are heavily used. This is the main reading page of the logs, showing three days of posts.

Contact: Seth Snedigar, 907-451-5033, seth.snedigar@alaska.gov,
or Cheryl Cameron, 907-451-5012, cheryl.cameron@alaska.gov
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ALASKA VOLCANO OBSERVATORY (AVO) ROCK SAMPLE ARCHIVE

AVO collects rock, tephra, soil, water, and other material samples in support of our scientific objectives to monitor and study
Alaska’s volcanoes. These materials are currently stored in separate facilities in Anchorage and Fairbanks. AVO’s Anchorage-
based samples will be moved to the
new DGGS Geologic Materials Cen-

ter facility in 2015, and we plan to '
also move AVOQ'’s Fairbanks-based
collection there sometime in future
years. DGGS Volcanology Section
staff manage and archive the sam-
ples stored in Fairbanks.

Several years ago, DGGS-AVO in-
ventoried and cataloged all of the
hand samples, analysis powders,
thin sections, and thin section off-
cuts held in AVO Fairbanks’ “cold
storage” building—about 8,200
samples in all. Physical sample lo- i _
cations are tied to sample metadata | 0RDKF5 5 14D ‘
in our geologic database wherever { : S —

possible. For some samples, we
now can see all of the sample’s de-
scriptive information, references,
hand sample storage location, anal-
ysis results, and images (e.g., photomicrographs, hand sample photos) on one page. DGGS Volcanology Section staff also con-
duct quality assurance/quality control of AVO whole-rock samples sent to Washington State University GeoAnalytical lab for
XRF and ICPMS analysis. We ensure sample and station information are in the database, verify which samples are sent, check
the analysis results for accuracy, enter the geochemistry in the database, and distribute the information to AVO geoscientists.

Figure 1: Hand sample specimen of the post-April 4, 2009, Redoubt lava dome, collected by Kate
Bull, DGGS-AVO.

During summer 2014, the University of Alaska Fairbanks Geophysical Institute offered AVO the opportunity to move these
samples from an unheated and dimly lit building in the back parking lot of the Geophysical Institute to the repurposed Uni-
versity Park school building—featuring light, heat, plumbing, and cellphone access. Samples were physically moved during
fall 2014, but we no longer have a current inventory of which shelves contain which boxes.

Beginning in December, 2014, we will reorganize
these boxes and shelving, as well as catalog newly
arrived samples. We will also populate spreadsheets
of sample metadata for the eventual move of these
samples to the GMC facility in Anchorage.

Figure 2: AVO/University of Alaska Fairbanks geologist Jess Larsen and gradu-
ate student Mariah Tilman carry Augustine samples back to the helicopter for
analysis and archiving in Fairbanks. Photo by Michelle Coombs, AVO-USGS.

Contact: Cheryl Cameron, 907-451-5012, cheryl.cameron@alaska.gov
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ALASKA VOLCANO OBSERVATORY (AVO) WEBSITE

The AVO public website (http://www.avo.alaska.edu) serves about 2,800,000 pages to more than 80,000 unique visitors per
month, and is among the top ten most-visited USGS and USGS-affiliated websites in the country. It continues to be the most
complete single resource on Quaternary volcanism in Alaska. The Alaska Division of Geological & Geophysical Surveys (DGGS)
was the original creator of the AVO website in 1994, and the Volcanology Section continues to design, build, and manage the
site. The website is dynamically driven by the Geologic Database of Information on Volcanoes in Alaska (GeoDIVA).

This year saw the first graphical change to the website in several years. While the layout of items on the pages remained
relatively stable, the colors and section borders have become less bold, making the pages appear more open and uncluttered.

Pages showing current activity at an individual volcano have received some important updates, including improved ashfall
information and the ability for users to determine how far away they are from an active volcano. Images displaying modeled
ash cloud and ashfall information are generated twice a day by the USGS Ash3d tephra modeling system. These images are
then copied to the AVO webserver for public use. Also, users can now click a button that (with permission) retrieves their ap-
proximate location, plots that location on a map, and returns a distance measurement to the volcano of interest.

In addition to housing thousands of Alaska volcano references contained in the online library (https://www.avo.alaska.edu/
downloads/index.php), the website is also home to AVO’s recently published geochemical database (https://www.avo.alaska.edu/
geochem/index.php) and serves as the primary portal to access that information. All searches and data displays or downloads
reside within this portal on the AVO website.

DGGS-AVO is on the leading edge of web and database development for volcano observatories nationwide, and portions of
DGGS-written database software have been installed at other U.S. volcano observatories. DGGS is monitoring new and emerg-
ing technologies that will allow us to further improve AVO’s web presence and data dissemination methods. We continually
refine and enhance the applications that AVO and other observatories use regularly. We will maintain our focus on continued
improvements to the site, and serving new database modules as they become available (see briefing paper on the Geologic
Database of Information on Volcanoes of Alaska for additional information on the database modules).

LOCATION SHISHALDIN UPDATES

£ 2014-11-11 11:10:48 - Daily Update

£ 2014-11-10 12:07:26 - Daily Update
-11- :40:53 - Daily Update

£ 2014-11-09 10:40:53 - Daily Updat

o 6 B :50:57 - Daily Update

£ 2014-11-08 13:50:57 - Daily Updat

£ 2014-11-07 15:51:45 - Weekly Update
£ 2014-11-06 13:50:48 - Daily Update
£ 2014-11-05 10:18:29 - Daily Update

5 £ 2014-11-04 09:30:57 - Daily Update
All shishaldin Reports
A Color Code and Alert Level Definitions
000km
600mi USGS TNM | USGS TNM = q@{:ional Swt}r‘_uctures\g..‘v\:---.:

Your location is marked by Ej. You are approximately 679 mi (1093 km) away from the volcano.
ASH FALL AND ASH CLOUD FORECASTS: MODEL OUTPUT

Mathematical models help forecast where an ash cloud will drift, how fast, and how high, as well as where ash will reach the ground. These products from USGS, NOAA, and UAF use
forecast winds and assumptions about the size of the eruption to generate forecast graphics. AVO runs these models when a volcano is restless to know where ash would go IF an
eruption occurred. This DOES NOT mean that an ash cloud has been produced. For actual eruptions, AVO will update models with better information as it becomes available. Click
on individual models graphics to learn more.

ASH FALL FORECASTS ASH CLOUD FORECASTS (AIRBORNE): TRAJECTORY FORECASTS:

ASH FALL FORECAST

REPORTED ASHFALL ASHE CLEJD H_EIGH_T .PUFF CLCED HEIGHT ASED CLoup LOAD_ HYE'iPI;rFT:RAJ!ECTORY

= 1

Enlarge and learn more Enlarge and learn more  Enlarge and learn more Enlarge and leam more

Enlarge and learn more Enlarge and learn more
THESE PRODUCTS MAY NOT BE CURRENT.
During an actual eruption, see National Weather Service forecasts of airborne ash hazard to aircraft (SIGMETS: http://aawu.arh.noaa.gov and Veolcanic Ash Advisories:
http://vaac.arh.noaa.gov) as well as forecasts of ash fall: http://pafc.arh.noaa.gov.

Shishaldin volcano’s activity page, showing Ash3d model images and a map displaying the user’s approximate location and distance from
the volcano.

Contact: Seth Snedigar, 907-451-5033, seth.snedigar@alaska.gov,
or Cheryl Cameron, 907-451-5012, cheryl.cameron@alaska.gov
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INTERACTIVE MAPS: HIGHLIGHTING LIDAR, AIRBORNE GEOPHYSICS, AND GEOLOGIC MAPS

The Alaska Division of Geological & Geophysical Surveys (DGGS) is committed to providing easy access to geology-related da-
tasets. Technological advances and in-house expertise have allowed us to significantly advance online data delivery of impor-
tant geologic information through easy-to-use, web-based, searchable interfaces. Most importantly, these online applications
include spatial functionality so that users can select their area of interest and search for or download only the data they want.
Maintenance of the applications is supported by State of Alaska General Funds. All of the Division’s web mapping applications
are available at http://maps.dggs.alaska.gov/; below, we highlight several applications of interest.

LiDAR Datasets of Alaska is the only single-source map interface to lidar point-cloud data in Alaska (http://dx.doi.org/10.14509/
lidar) (see figure). Currently, the online application provides free access to more than 8,395 square miles of public-domain
point-cloud data, covering Eklutna Glacier, Golovin, Unalakleet, Whittier, and proposed and existing pipeline corridors. The
interface displays lidar hillshades, which are grayscale images portraying the relief of the landscape. Once an area of interest
has been selected, the raw point-cloud downloads are compressed for delivery to the user. Users may uncompress the files
using the open-source “LASzip” tool and add them to their own Geographic Information System software. Additional publicly
available datasets from a variety of agencies, including the National Oceanic and Atmospheric Administration and the Alaska
Department of Transportation and Public Facilities, will be available from this interface in the future.

} State of Alaska myAlaska My Government Resident Business in Alaska Visiting Alaska  State Employees

LiDAR Datasets in Alaska

Alaska Division of Geological & Geophysical Surveys

State of Alaska > Natural Resources > Geological & Geophysical Surveys > Maps > LiDAR Datasets in Alaska
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DGGS interactive map, LiDAR Datasets of Alaska. Users can select from multiple options for base
map and overlays.

Airborne GeophysWeb facilitates public access to published Alaska airborne geophysical data from DGGS, the U.S. Geological
Survey (USGS), and the Bureau of Land Management since 1993 (http://dx.doi.org/10.14509/gp). The application displays a rep-
resentative image for each survey area and type of survey so users can get an idea of what the processed dataset looks like
before they download the geophysical data for free from DGGS’s online publications database. The DGGS Airborne Geophysi-
cal/Geological Mineral Inventory program provided the original funding for this application.

Geologic Map Index of Alaska provides the locations and outlines of most DGGS and USGS geological and geophysical maps
of Alaska in the only existing online geographic index for the state (http://dx.doi.org/10.14509/mapindex). Search results link
to DGGS’s comprehensive, multi-agency publications database, where users may view and download publications for free.
Users can save search results by highlighting individual publication or map selections and exporting them to an Adobe PDF

document. Reports without maps can be accessed through DGGS’s comprehensive publications database, www.dggs.alaska.
gov/pubs/advanced-search.

Contact: Jennifer Athey, 907-451-5028, jennifer.athey@alaska.gov
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DIGITAL DATA DISTRIBUTION

Geospatial datasets published by the Alaska Division of Geological & Geophysical Surveys (DGGS) are designed to be compat-
ible with a broad variety of digital mapping software, to present DGGS’s geospatial data in multiple ways, and to provide the
State with a comprehensive repository of geoscientific data that the Division collects and distributes. While we continue to
provide conventional maps and reports (available in both paper and PDF formats), we are rapidly expanding our publication
products to include spreadsheets of analytical data, map data in shapefile and geodatabase format, geospatially-referenced
image collections, web map services, and online map- and text-based search interfaces.

Although the Division provides a variety of GIS (Geographic Informa-
tion System) products, the bulk of our collection consists of spread-
sheets, shapefiles, and georeferenced raster files. These files are
typically paired with an accompanying report or printable map that
provides scientific observations, interpretations, and data acquisi-
tion parameters. Additional information about the data acquisition
parameters as well as a succinct description of the positional accu-
racy, precision, scale, resolution, completeness, and scope is also pro-
vided to users in a metadata file.

DGGS metadata files conform to the FDGC-CSDGM (Federal Geo-
graphic Data Committee-Content Standard for Digital Geospatial
Metadata) standard. This national metadata standard was developed
to ensure that geospatial data distributors provide sufficient docu-
mentation to allow users to make informed decisions about appro-
priate use of geospatial data. Due to the importance of providing
substantive supporting documentation, DGGS scientists work collab-
oratively with database managers and GIS staff to ensure that our
agency consistently and efficiently generates comprehensive geospa-
tial data files and metadata.

Our methods for generating geospatial data and metadata records
have evolved to accommodate the Division’s growing geospatial
data collection. Ten years ago we typically published fewer than five
geospatial datasets per year. Between 2008 and 2010 the average
number of new geospatial data releases doubled to ten per year. Be-
ginning in 2011, the annual average number of DGGS geospatial data
releases more than doubled again (to about 22 per year). This ex-
ponential growth rate is fueled by both an ever-increasing customer
preference for geospatial data and by workflow modifications that
reduce redundant tasks.

Sustaining the growth of our geospatial data collection is an ongo-
ing challenge. Practices that worked well when our products were
mostly print files resulted in unsustainable duplication of tasks as
our emphasis shifted from paper to data. Development and imple-
mentation of division-wide data standards have been key to accom-
modating the growth of our geospatial data inventory. A commitment
to providing standardized data has enabled us to develop an efficient
and rigorous process for validating data and generating metadata.
These improvements provide a solid organizational foundation from
which we can cost-effectively manage our repository of legacy geo-
spatial data while supporting ongoing development and publication
of new science.
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Contacts: Simone Montayne, 907-451-5036, simone.montayne@alaska.gov
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GEOGRAPHIC INFORMATION SYSTEM (GIS) NETWORK

To effectively understand and manage Alaska’s vast geologic resources requires powerful support systems designed to gather,
store, analyze, and communicate complex geospatial data. Geographic Information Systems (GIS) are specifically designed to
meet this requirement. The Alaska Division of Geological & Geophysical Surveys’ (DGGS) scientists and geospatial analysts
employ GIS daily to visualize, explore, and analyze complex geologic information and relationships. In addition, GIS is critical
for the efficient storage and distribution of the Division’s valuable geologic analyses, which are critical to many public and
private entities as they work to develop Alaska’s natural resources.

Standard design for DGGS digital data: DGGS

continues implementation of a Division-wide
standardized geodatabase model based on
the U.S. Geological Survey’s (USGS) National
Cooperative Geologic Mapping Program (NC-
GMP) format (http://ncgmp.usgs.gov/). This
national model standardizes data content,
attributes, naming conventions, and other
pertinent information required for archiving
and disseminating geologic map data. The
standardized data design is instrumental in
streamlining cartographic production and
metadata creation. DGGS is one of the lead-
ing states to adopt and implement the NC-
GMP standard, and is currently developing
procedures and best practices for the first
release of a large, fully NCGMP-compliant
geodatabase directly to the public.

GIS training and education: In
FY2014, the Division continued its
commitment to GIS education for
geologic staff. A series of custom GIS
training workshops were designed
based on the skills and knowledge
needed to create digital geologic
data. The training material covered
the NCGMP data standard, national
digital cartographic standards, sug-
gested workflows and best practices,
and provided basic to advanced GIS
tips. With improved GIS skills and
knowledge, DGGS scientists can bet-
ter visualize, analyze, interpret, and
manipulate geologic data.

Interagency GIS support: The GIS team at DGGS continues to provide GIS and cartographic support to other state agencies.
In FY2014, DGGS converted the Mesozoic Subcrop Map of Cook Inlet Basin for the Division of Oil and Gas (DOG) to the NC-
GMP data standard and is in the final stages of producing the cartographic product. We also compiled USGS geologic data
and created a series of Naturally Occurring Asbestos maps for the Alaska Department of Transportation and Public Facilities
(DOT&PF). Providing GIS and cartographic support to other state agencies facilitates cooperation and communication be-
tween agencies and allows scientists to focus on data collection and interpretation rather than cartography.

Contacts: Patricia Gallagher, 907-451-5039, patricia.gallagher@alaska.gov,
or Mike Hendricks, 907-451-5029, mike.hendricks@alaska.gov
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BEDROCK POTENTIAL FOR NATURALLY OCCURING ASBESTOS IN ALASKA

Asbestos has come under close scrutiny in recent decades due to its link to lung diseases such as asbestosis, lung cancer, and
malignant mesothelioma. Health hazard concerns have concentrated on man-made hazards such as mining, manufacturing,
and products in which asbestos was used or disturbed. More recently, studies have looked at environmental exposure to
asbestos occurring in natural rock outcrops and derived gravel and soils, but it is not yet clear how low-level environmental
exposure affects health.

The Alaska Department of Transportation & Public Facilities (DOT&PF) has been impacted by the occurrence of natural-
ly occurring asbestos (NOA) during the course of several projects. In 2000, the Department established a NOA task group,
which has gathered information and posted it on the DOT&PF website, http://www.dot.alaska.gov/stwddes/desmaterials/noa.shtml.
DOT&PF contracted the Alaska Division of Geological & Geophysical Surveys (DGGS) in 2014 to evaluate the bedrock geology
of the state for naturally occurring asbestos potential.

For this project, DGGS uses the term ‘asbestos’ in the geologic sense, in which asbestos is the subset of a group of minerals
that sometimes has an asbestiform (fibrous) shape that is strong, can bend under force, and will split lengthwise into thinner
fibers. Based on known geologic settings where naturally occurring asbestos is most likely to be found, DGGS and a consulting
geologist formulated a set of criteria to rate NOA potential according to rock type. Using existing geologic map compilations
of the state, the consultant then assigned a rating of NOA potential to each bedrock map unit. Reported asbestos localities in
Alaska were compiled from Alaska Resource Data File (ARDF) and Mineral Resource Data System (MRDS) data, although this
list is by no means exhaustive. There are undoubtedly numerous additional occurrences of asbestos in Alaska that are not
listed in ARDF and MRDS data tables.

This statewide study includes a report, data tables, and a series of maps of NOA potential in bedrock, and is anticipated to be
published by DGGS in 2015. The products will be available digitally or printed on demand. Evaluation of surficial-geologic
units for NOA potential has not been addressed in this product.

Copen

D5

POTENTIAL FOR NATURALLY OCCURING ASBESTOS IN BEDROCK, ALASKA,
PREPARED FOR ALASKA DEPARTMENT OF TRANSPORTATION & PUBLIC FACILITIES

Contact: Jennifer Athey, 907-451-5028, jennifer.athey@alaska.gov
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WEBSITE DEVELOPMENT AND DIGITAL GEOLOGIC DATABASE

Over the past decade, the Alaska Division of Geological & Geophysical Surveys (DGGS) website (dggs.alaska.gov) has grown from
a few static HTML pages to the Division’s primary mechanism for distributing geologic information, publications, and interac-
tive maps. DGGS has become the leading state agency for Alaska geology-related databases and a trusted online repository of
geologic publications and data. The website allows users to search our publications catalog, an extensive collection of scanned
reports, maps, and Geographic Information System datasets produced by DGGS and other geoscience agencies, including the
U.S. Geological Survey, University of Alaska Fairbanks Mineral Industry Research Lab, and U.S. Bureau of Mines. The volume
of files and information available through the DGGS website has grown exponentially. The catalog recently expanded to in-
clude bibliographic references for all Alaska-related geology and geophysics Master’s theses and Ph.D. dissertations. It also
provides web users easy access to geophysical data, geochemical data, information about the DGGS Geologic Materials Center,
the Alaska Geologic Data Index, descriptions of the Division’s projects and special studies, Alaska’s mineral industry reports,
and other topics of interest.

The Division’s database system dynamically generates the majority of the website content and serves as the backbone of many
of its web applications. Development of this geologic database was initiated as part of the federally funded Minerals Data and
Information Rescue in Alaska program in 2000; ongoing data input, use, and maintenance of the database system are now an
integral part of DGGS’s operations and are supported by State general funds.

PUBLICATIONS ‘

DGGS Geologic

Database

MAPINDEX @M

Since 2000, the database and website development team has established a secure and stable enterprise database structure,
loaded data into the database, and created multiple web user interfaces. During 2014, the team'’s achievements included join-
ing the DOI (digital object identifier) system that creates permanent links to online documents, a system widely used by the
academic and scientific communities. This step created DOIs for all DGGS publications, linking to each citation web page and
improving the discoverability of DGGS maps and reports and the permanence of their location on the internet. The team also
secured funding from the National Geological and Geophysical Data Preservation Program to develop an interface for index-
ing and annotating staff field photos and begin the inventory process for our extensive field photo collection. The team con-
tinued support and maintenance of various projects and applications: Geologic Map Index of Alaska, Airborne GeophysWeb,
Alaska Geologic Data Index, LiDAR Datasets of Alaska, Geologic Materials Center Inventory, Alaska Paleontology Database,
and other web mapping applications in our Digital Data Series. Also, the backlog of geochemistry data from 2009 through
2014 has been loaded into Webgeochem, the DGGS geochemical data application.

In the coming year, the team’s major projects include the development of an interactive Geothermal Map of Alaska and a com-
plete redesign of Webgeochem. DGGS will also continue to expand its repository of geologic data and strive to incorporate
new technologies that meet public demand for advanced, easy-to-use, online data delivery systems.

Contacts: Susan Seitz, 907-451-5052, susan.seitz@alaska.gov,
or Ken Woods, 907-451-5022, ken.woods@alaska.gov
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PUBLICATIONS AND OUTREACH

The Alaska Division of Geological & Geophysical Surveys (DGGS) publishes and distributes, in many different formats, geo-
logic data that has been collected, analyzed, and assembled by DGGS geologists. Below are some of the functions associated
with publications and outreach:

¢ Design, digitally assemble, edit, and coordinate production of technical and educational geologic maps, reports, and informa-
tional publications in printed and digital formats.

¢ Prepare an annual report describing DGGS projects, activities, and accomplishments, and relating future goals and challenges.

¢ Prepare displays; represent the Division at geologic conferences and meetings by providing staff and designing, assembling, and
transporting the display booth.

« Staff full-time geologic information center, providing data about Alaska’s geologic resources and hazards through Division pub-
lications, geoscience specialists, and other resources. Sell and distribute printed and online geologic reports, maps, and digital
data.

¢ Manage DGGS'’s reference library so that reports, maps, and other data are available and publications that scientists need to pre-
pare geologic products are readily accessible.

¢ Maintain as complete a collection as possible of Alaska-related geoscience publications produced by the U.S. Geological Survey,
the former U.S. Bureau of Mines, the U.S. Bureau of Land Management, and the UAF Mineral Industry Research Laboratory; and
other Alaska-related publications as needed.

Publications produced by this group record and preserve geologic data such as: statistics for Alaska’s mineral industry; de-
tailed (1:63,360-scale or greater) bedrock, surficial, and engineering-geologic maps for specific areas in the state; sources of
Alaska’s geologic information; annual information about DGGS’s programs and accomplishments; airborne geophysical data
for areas with promising mineralization; and educational brochures explaining Alaska’s geology or natural features. Some of
DGGS'’s recent publications include: ¢ Airborne GeophysWeb, an online map compilation of geophysical data, ¢ Geologic Map
Index of Alaska, an online geospatially-searchable database of geologic maps of Alaska, ¢ Yukon River bridge landslide evalua-
tion, « Passage Canal-Portage Valley area assessment of geologic hazards, ¢ Lidar data for Whittier, Passage Canal, and Portage
Lake areas, and e Tsunami hazard reports for Valdez and Sitka.

Publications are available in paper format (plotted as needed and sold for cost of printing) and as digital PDF documents and
scanned, compressed maps on the DGGS website (available for free download). More than 180 digital geospatial datasets are
now available on the DGGS website; that number continues to grow. Having the geospatial data available allows our users to
download the data and use it as they need. The geological and geophysical data and reports published by DGGS encourage
informed management and exploration of Alaska’s natural resources, and provides critical scientific information to help miti-
gate risks from the state’s geologic hazards.

Contacts: Joyce Outten, 907-451-5020, joyce.outten@alaska.gov,
Joni Robinson, 907-451-5017, joni.robinson@alaska.gov,
or Paula Davis, 907-451-5053, paula.davis@alaska.gov
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GEOLOGIC MATERIALS CENTER (GM(C)

The Alaska Geologic Materials Center (GMC) in Eagle River holds nonproprietary rock core and cuttings that represent nearly
14 million feet of exploration and production drilling (77,500 linear feet of core) on Federal, State, and private lands in Alaska,
including the Alaska outer continental shelf. Additionally, the collection holds more than 280,000 linear feet of diamond-
drilled hard-rock mineral core, representing more than 1,800 exploratory boreholes; rock samples from more than 1,700
oil and gas exploratory or production wells; samples from geotechnical boreholes; and numerous surface rock and sediment
samples. The GMC also maintains extensive geochemical data and reports derived from third-party sampling and has an
archive of more than 190,000 processed slides, including petrographic thin sections and paleontological slides derived from
this rock.

The GMC is operated by the Alaska Department of Natural Resources, Division of Geological & Geophysical Surveys (DGGS),
with support from cooperating government agencies that include the U.S. Bureau of Land Management (BLM), U.S. Geological
Survey (USGS), U.S. Bureau of Ocean Energy Management, and Alaska Oil and Gas Conservation Commission (AOGCC). The
mission of the GMC is to permanently archive, index, protect, and make available for public inspection, accessible geologic ma-
terials and related data to help advance exploration and knowledge of Alaska’s natural resources. Chief users of the GMC are
the oil and gas industry, with substantial visits by the minerals industry, government agencies, engineering firms, academic
institutions, and the general public.

It has been more than a year since the Alaska Department of Administration officially acquired the Debarr Sam’s Club ware-
house to house the new GMC. The well-attended ribbon-cutting ceremony on October 29, 2014, at the new facility in An-
chorage included a keynote address by Governor Parnell and marked the successful completion of renovation upgrades to
the new Alaska GMC (fig. 1). Although the
Center’s geologic sample collection will
not be transferred to the new site until
spring 2015, a great deal of progress was
made at the Eagle River site in preparing
for the relocation.

GMC staff successfully completed all nec-
essary preparations prior to the originally
planned August 4, 2014, relocation date,
which included (1) curating damaged
samples and reboxing thousands of oth-
ers, (2) entering tens of thousands of new
items into the inventory database, (3)
performing a shelf-by-shelf inventory au-
dit for more than 100,000 sample boxes,
(4) packing all office supplies, lab equip-
ment, maps, reports, and tools, and (5) es-
tablishing logistical plans and relocation
protocols with the moving contractor.

In preparation for the move, GMC staff
members have been working to improve
the quality of the sample inventory. The
year 2014 saw the successful completion  Figyre 1. Former Governor Sean Parnell has some help cutting the ribbon at the new
of a major, year-long project with DGGS  Alaska GMC.

programmers and IT staff to completely

redesign and repopulate the GMC inven-

tory database and sample-tracking system. The new database system will (1) give clients the ability to view and query the
inventory in near real-time via a web-map interface and save their results in a variety of useful formats, (2) enable real-time
inventory tracking, redundancy, and backup capabilities, and (3) provide a more efficient framework to manage the expected
increase in client scheduling, visitor information, and service fees as a result of expanded public usage and services at the
new facility. Additional computer code has been written to quickly import new sample data from the AOGCC, and inventory
templates are being refined to better assist those who wish to donate samples to the GMC.

The successful completion of renovation upgrades to the new facility has opened the door for many potential new donations
from the oil & gas and mining industries, federal agencies, engineering firms, and academia. The USGS will be donating its

Contact: Kenneth Papp, 907-696-0079, kenneth.papp@alaska.gov
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entire Anchorage collection, turning over an impressive 260 pallets of samples and related data to the state. In October and
November of 2014, Linc Energy and Goldrich Mining Corp. donated six pallets of core from their Umiat #18 oil and gas well
and 22 pallets of core from their prospect in the Chandalar Quadrangle (~180 miles north of Fairbanks), respectively. We are
excitedly anticipating additional potential large donations from Calista Corp./Nyac Gold LLC, the Alaska Volcano Observatory,
Alaska Earth Sciences, Inc., ConocoPhillips, BPXA, and Great Bear Petroleum LLC. By investing in a much larger, modern build-
ing, the State has now made these donated samples more accessible, dramatically helping the GMC accomplish its mission.

Work is underway to improve the quality and accessibility of the GMC’s Bureau of Mines core and BLM pulp collections. Both
sets of samples are the focus of recent reanalysis projects, where new data is collected using the latest laboratory techniques.
More than 40 drawers, containing more than13,000 sample envelopes of powdered rock, represent tens of thousands of sam-
ples collected throughout the state over a period of many years. The Bureau of Mines core, representing 31 mining prospects
and more than 20,000 linear feet of rock drilled in some of Alaska’s most remote locations, is stored in 800+ wooden boxes
in which the dividers have become compromised by exposure to moisture. As a result, much of the core has become jumbled
and moved out of place inside the boxes (fig. 2). Rescuing these irreplaceable geologic samples is critical because of their role
in identifying potential new mineral resources and helping to meet the long-term goals of the State’s critical and strategic
minerals assessment in Alaska. This project is currently ongoing with funding in part by the USGS-led National Geological and
Geophysical Data Preservation Program.

Figure 2. As a result of the Congressional closure of the Bureau of Mines in 1995, the GMC received a large sample donation of core from
their facility in Juneau. The core is now being restored (left) and made more accessible (right).

Contact: Kenneth Papp, 907-696-0079, kenneth.papp@alaska.gov
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GPR 2014-6.
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PIR 2002-3.

Alaska Division of Geological & Geophysical Surveys Annual Report, by DGGS Staff, 2014, 98 p. http://dx.doi.
org/10.14509/26981

Airborne GeophysWeb: A compilation of geophysical data from DGGS and cooperating agencies, by DGGS
Staff, 2014. http://dx.doi.org/10.14509/27222

Historically active volcanoes of Alaska, by Schaefer, J.R.,, Cameron, C.E., and Nye, C.J., 2014. http://dx.doi.
org/10.14509/27061

Alaska Coastal Profile Tool (ACPT), by DGGS Staff, 2014. http://dx.doi.org/10.14509/27359

Alaska Volcano Observatory geochemical database, by Cameron, C.E., Snedigar, S.F, and Nye, C.]J., 2014. http://
dx.doi.org/10.14509/29120

Apatite fission track, magnetic susceptibility, and vitrinite reflectance analyses on cuttings from the Nunivak
#1 and Nenana #1 wells, by Dixit, N., and Tomsich, C.S., 2014, 1 p. http://dx.doi.org/10.14509/27042

Rock-Eval pyrolysis and vitrinite reflectance results from the Sheep Creek 1 well, Susitna basin, south-
central Alaska, by Stanley, R.G., Lillis, P.G., Pawlewicz, M.]., and Haeussler, P.J., 2014, 1 p. http://dx.doi.
org/10.14509/27043

Porosity and permeability, mercury injection capillary pressure, grain density, and petrologic analyses of core
from the E. Simpson Test Well #2 well, by Nordaq Energy, Inc., 2014, 1 p. http://dx.doi.org/10.14509/27044

87Sr/8¢Sr isotope analyses of cuttings from the OCS Y-1092 Galahad #1 and OCS Y-0871 Corona #1 wells, by
U.S. Geological Survey, 2014, 1 p. http://dx.doi.org/10.14509/27313

“0Ar/39Ar step heat analyses of core from the N. Kalikpik Test Well #1, by Benowitz, ].A., and Layer, PW.,, 2014,
7 p. http://dx.doi.org/10.14509/27314

Gas Chromatography coupled to Tandem Mass Spectrometry (GC/MS/MS) analyses of cuttings for 16 Arctic
Slope wells, by ConocoPhillips, 2014, 1 p. http://dx.doi.org/10.14509/27315

Iditarod survey area: Airborne magnetic and electromagnetic data in line, grid, vector, and map formats, and
descriptive project report, Innoko, Iditarod, and McGrath mining districts, Iditarod and Ophir quadrangles,
western Alaska, by Burns, L.E., Fugro Airborne Surveys Corp., and Fugro GeoServices, Inc., 2014, 1 disk.
http://dx.doi.org/10.14509/27081

Wrangellia survey area: Airborne magnetic and electromagnetic data in line (point), grid, vector, and map
formats, Talkeetna Mountains, Healy, and Mt. Hayes quadrangles, south-central Alaska, by Burns, L.E., CGG,
and Fugro GeoServices, Inc., 2014, 56 sheets, scale 1:63,360, 1 disk. http://dx.doi.org/10.14509/27022

Farewell survey area: Airborne magnetic, electromagnetic and radiometric data in line (point), grid, vector,
and map formats, McGrath and Lime Hills quadrangles, south-central Alaska, by Burns, L.E., CGG, and Fugro
GeoServices, Inc., 2014, scale 1:63,360, 1 disk. http://dx.doi.org/10.14509/27291

Project report of the airborne geophysical survey for the Southern Dishna River, Fox Hills, and Beaver Creek
survey areas, Iditarod, Ophir, and Holy Cross quadrangles, western Alaska, by Burns, L.E., 2014, 1 p,, 1 disk,
http://dx.doi.org/10.14509/27326

East Styx survey area: Airborne magnetic, electromagnetic and radiometric data in line (point), grid, vector,
and map formats, Talkeetna, Tyonek, McGrath, and Lime Hills quadrangles, south-central Alaska, by Burns,
L.E., CGG, and Fugro GeoServices, Inc., 2014, scale 1:63,360, 1 disk. http://dx.doi.org/10.14509/29142

Iron Creek airborne electromagnetic and magnetic geophysical survey data compilation, by Burns, L.E,,
Geoterrex-Dighem, WGM, Inc., Emond, A.M,, and Graham, G.R.C., 2014. http://dx.doi.org/10.14509/27360

Tonsina electromagnetic and magnetic airborne geophysical survey data compilation, by Emond, A.M., CGG,
Burns, L.E., Graham, G.R.C., and CGG Land (US) Inc., 2014, http://dx.doi.org/10.14509/29169

Historically active volcanoes of Alaska, by Schaefer, ].R., Cameron, C.E., and Nye, C.J., 2014, 1 sheet, scale
1:3,000,000. http://dx.doi.org/10.14509/20181

Alaska Mineral Resources 2013, by Freeman, L.K., 2014, 1 sheet, scale 1:63,360. http://dx.doi.
org/10.14509/27082

Preliminary database of Quaternary vents in Alaska, by Cameron, C.E., and Nye, C.J.,, 2014, 11 p. http://dx.doi.
org/10.14509/27357

Color-indexed elevation maps for flood-vulnerable coastal communities in western Alaska, by Tschetter, T.].,
Kinsman, N.E.M,, and Fish, A.M., 2014, 20 p., 20 sheets, scale 1 inch = 500 feet. http://dx.doi.org/10.14509/29129

Digital elevation models of Skagway and Haines, Alaska: Procedures, data sources, and quality assessment,
by Macpherson, A.E., Nicolsky, D.J., and Suleimani, E.N., 2014, 15 p. http://dx.doi.org/10.14509/29143

Engineering-geologic map of the Dalton Highway from Galbraith Lake to Slope Mountain, southern Arctic
Foothills, Alaska, by Stevens, D.S.P, 2014, 1 sheet, scale 1:63,360, http://dx.doi.org/10.14509/25486
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Inventory and preliminary assessment of geologic hazards in the Passage Canal-Portage Valley area, south-
central Alaska, by Wolken, G.J., and Balazs, M.S., 2014, 15 p. http://dx.doi.org/10.14509/27302

Cook Inlet program 2013 field studies: Observations and preliminary interpretations from new 1:63,360-scale
geologic mapping of the Iniskin Peninsula, lower Cook Inlet, Alaska, by Gillis, R]., ed., 2014, 31 p. http://
dx.doi.org/10.14509/27303

Geologic-mapping-based observations of the Middle Jurassic Chinitna Formation and Upper Jurassic Naknek
Formation in the Tilted Hills, Iniskin Peninsula, Cook Inlet, Alaska, by Herriott, T.M., and Wartes, M.A., 2014,
23 p. http://dx.doi.org/10.14509/27305

Contemporary shoreline retreat rates at Meshik in Port Heiden, Alaska, by Kinsman, N.E.M., and Gould, A.L,
2014, 21 p. http://dx.doi.org/10.14509/27321

Preliminary characterization of brittle deformation on the Iniskin Peninsula: Implications for the kinematic
history of the Bruin Bay fault system, lower Cook Inlet, Alaska, by Betka, PM., and Gillis, R.J., 2014, 14 p.
http://dx.doi.org/10.14509/29130

Results of mercury-injection capillary pressure tests on outrcrop samples in the Tyonek area of Cook Inlet,
v.1.1. by Loveland, A.M., 2014, 102 p. http://dx.doi.org/10.14509/20481

Mercury injection capillary pressure results from outcrop samples in the Kaguyak, Naknek, and West Fore-
land formations, Iniskin Peninsula region, Alaska, by Loveland, A.M., and PetroTech Associates, 2014, 5 p.
http://dx.doi.org/10.14509/27021

LiDAR data for Unalakleet, Alaska, collected in October 27, 2005, by Southerland, L.E., and Kinsman, N.E.M.,
2014, 12 p. http://dx.doi.org/10.14509/27121

Major-oxide, minor-oxide, and trace-element geochemical data from rocks and stream sediments in the
Wrangellia mineral assessment area, Gulkana, Healy, Mount Hayes, and Talkeetna Mountains quadrangles,
Alaska, by Twelker, Evan, Bachmann, E.N., Freeman, L.K., Newberry, R.J., Reioux, D.A., Sicard, K.R., Tuzzolino,
A.L., Wright, T.C,, and Wypych, Alicja, 2014, 6 p. http://dx.doi.org/10.14509/27181

Major-oxide, minor-oxide, and trace-element geochemical data from rocks collected in the Alaska Highway
corridor, Mount Hayes, Tanacross, and Nabesna quadrangles, Alaska, in 2006, 2008, 2009, and 2010, by
Werdon, M.B,, Freeman, L.K,, Szumigala, D.]J., Newberry, R.]., Andrew, ].E., Speeter, G.G., Solie, D.N., Hubbard,
T.D,, Griesel, G.A., and Elliott, B.A., 2014, 3 p. http://dx.doi.org/10.14509/27201

Reanalysis of historical U.S. Geological Survey sediment samples for geochemical data from the western part of
the Wrangellia terrane, Anchorage, Gulkana, Healy, Mt. Hayes, Nabesna, and Talkeetna Mountains quadrangles,
Alaska, by Werdon, M.B., Azain, ].S., and Granitto, Matthew, 2014, 6 p. http://dx.doi.org/10.14509/27287

Major-oxide, minor-oxide, and trace-element geochemical data from rocks in the Styx River area, Lime Hills
C-1 Quadrangle, Lime Hills, McGrath, Talkeetna, and Tyonek quadrangles, Alaska, by Sicard, K.R., Wypych,
Alicja, Twelker, Evan, Bachmann, E.N., Freeman, L.K., Newberry, R.J., Reioux, D.A,, Tuzzolino, A.L., and Wright,
T.C., 2014, 4 p. http://dx.doi.org/10.14509/27289

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from the Circle mining district, western Crazy Mountains, and the Lime Peak area of the White Moun-
tains, Circle Quadrangle, east-central Alaska, by Werdon, M.B., and Blessington, M.]., 2014, 4 p. http://dx.doi.
org/10.14509/27292

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from tin occurrences associated with the Ohio Creek pluton, south-central Alaska, by Werdon, M.B,,
and Blessington, M.]., 2014, 4 p. http://dx.doi.org/10.14509/27293

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from the Darby Mountains, Seward Peninsula, Alaska, by Werdon, M.B., and Blessington, M.]., 2014,
4 p. http://dx.doi.org/10.14509/27294

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from the Selawik Hills, northwestern Alaska, by Werdon, M.B., and Blessington, M.]., 2014, 4 p. http://
dx.doi.org/10.14509/27295

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element data
from the Zane Hills pluton, northwestern Alaska, by Werdon, M.B., and Blessington, M.]., 2014, 4 p. http://
dx.doi.org/10.14509/27296

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from the Ray River watershed, and Kanuti and Hodzana rivers uplands, central Alaska, by Werdon, M.B.,
and Blessington, M.]., 2014, 4 p. http://dx.doi.org/10.14509/27297

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from the Porcupine River drainage, northeastern Alaska, by Werdon, M.B., and Blessington, M.]., 2014,
4 p. http://dx.doi.org/10.14509/27298
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Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from the VABM Bend area, Charley River and Eagle quadrangles, east-central Alaska, by Werdon, M.B.,,
and Blessington, M.]., 2014, 4 p. http://dx.doi.org/10.14509/27299

Analyses of historic U.S. Bureau of Mines samples for geochemical trace-element and rare-earth-element
data from Kook Lake, Sitka Quadrangle, Alaska, by Werdon, M.B., and Blessington, M.]J., 2014, 4 p. http://
dx.doi.org/10.14509/27300

Zircon U-Pb age data, Alaska Highway Corridor, Tanacross and Nabesna quadrangles, Alaska, by Solie, D.N,,
O’Sullivan, P.B., Werdon, M.B,, Freeman, L.K., Newberry, R.J., Szumigala, D.]., and Hubbard, T.D., 2014, 29 p.
http://dx.doi.org/10.14509/27322

Geochemical major-oxide, minor-oxide, trace-element, and rare-earth-element data from rock samples
collected in 2013 in the Ray Mountains area, Bettles A-1 and A-6 quadrangles, Alaska, by Tuzzolino, A.L.,
Freeman, L.K,, and Newberry, R.J., 2014, 3 p. http://dx.doi.org/10.14509/27325

“0Ar/3°Ar data from rocks collected in 2013 in the Wrangellia mineral assessment area, Gulkana, Healy, Mount
Hayes, and Talkeetna Mountains quadrangles, Alaska, by Benowitz, ].A., Layer, PW.,, and Twelker, Evan, 2014,
10 p. http://dx.doi.org/10.14509/29119

“Ar/*Ar data, Ray Mountains area, Bettles Quadrangle, Alaska, by Tuzzolino, A.L., Newberry, R.]., Benowitz,
J.A., Layer, PW,, and Freeman, L.K., 2014, 12 p. http://dx.doi.org/10.14509/29124

Lidar data for the community of Golovin, Alaska, by Southerland, L.E., and Kinsman, N.E.M., 2014, 23 p. http://
dx.doi.org/10.14509/29127

“Ar/*Ar data, Styx River map area, Lime Hills C-1 Quadrangle, Alaska, by Benowitz, ].A., Layer, PW.,, and
Sicard, K.R., 2014, 13 p. http://dx.doi.org/10.14509/29134

Major-oxide and trace-element geochemical data from rocks collected in 2014 in the Wrangellia mineral
assessment area, Talkeetna Mountains C-4, C-3, and B-4 quadrangles, Alaska, by Wypych, Alicja, Twelker,
Evan, Freeman, L.K, Lande, Lauren, Newberry, R.J., Reioux, D.A., and Sicard, K.R., 2014, 4 p. http://dx.doi.
org/10.14509/29140

Geologic notes on Granite Mountain, Mount Hayes D-3 Quadrangle, Alaska, by Solie, D.N., and Werdon, M.B,,
2014, 4 p. http://dx.doi.org/10.14509/29141

Interpretations of seismic reflection data and structural cross sections for the Kavik River map area, Alaska,
by Wallace, W.K., Wartes, M.A., Decker, P.L., Delaney, PR,, Gillis, R.J., Loveland, A.M., and Reifenstuhl, R.R., 2014,
19 p., 3 sheets, http://dx.doi.org/10.14509/25399

Tsunami inundation maps of Cordova and Tatitlek, Alaska, by Nicolsky, D.]., Suleimani, E.N., and Koehler, R.D.,
2014, 49 p. http://dx.doi.org/10.14509/27241

Geologic context, age constraints, and sedimentology of a Pleistocene volcaniclastic succession near Mount
Spurr volcano, south-central Alaska, by Herriott, TM., Nye, C.]J., Reger, R.D., Wartes, M.A., LePain, D.L., and
Gillis, RJJ., 2014, 35 p. http://dx.doi.org/10.14509/27261

Tsunami inundation maps of the villages of Chenega Bay and northern Sawmill Bay, Alaska, by Nicolsky, D.].,
Suleimani, E.N., and Koehler, R.D., 2014, 50 p. http://dx.doi.org/10.14509/29126

Geologic map of the south-central Sagavanirktok Quadrangle, North Slope, Alaska, by Gillis, R.J., Decker,
PL. Wartes, M.A., Loveland, A.M., and Hubbard, T.D., 2014, 24 p., 2 sheets, scale 1:63,360, http://dx.doi.
org/10.14509/29138.8

Preliminary volcano-hazard assessment for Fisher volcano, Unimak Island, Alaska, by Stelling, P.L., Beget,
J.E., Gardner, ].E., and Schaefer, ].R., 2014, 32 p., 1 sheet, scale 1:500,000, http://dx.doi.org/10.14509/29146
Alaska’s mineral industry 2013, by Athey, ].E., Freeman, L.K,, Harbo, L.A., and Lasley, P.S., 2014, 65 p. http://
dx.doi.org/10.14509/29128

OUTSIDE PUBLICATIONS

Peer-Reviewed Journal Articles

Bacon, C.R,, Neal, C.A, Miller, T.P, McGimsey, R.G., and Nye, C.J., 2014, Postglacial eruptive history, geochemistry, and recent
seismicity of Aniakchak volcano, Alaska Peninsula: U.S. Geological Survey Professional Paper 1810, 74 p. http://dx.doi.
org/10.3133/pp1810.

Buurman, Helena, Nye, C.J., West, M.E., and Cameron, C.E., 2014, Regional controls on volcano seismicity along the Aleutian
Arc: Geochemistry, Geophysics, Geosystems, v. 15, no. 4, p. 1,147-1,163. http://dx.doi.org/10.1002/2013GC005101

Gusmeroli, Alessio, Wolken, G.J., and Arendt, A.A., 2014, Helicopter-borne radar imaging of snow cover on and around gla-
ciers in Alaska: Annals of Glaciology, v. 55, no. 67, p. 78-88.

Herrick, J.A., Neal, C.A., Cameron, C.E., Dixon, ].P, and McGimsey, R.G., 2014, 2012 Volcanic activity in Alaska—Summary of
events and response of the Alaska Volcano Observatory: U.S. Geological Survey Scientific Investigations Report 2014-
5160, 82 p. http://dx.doi.org/10.3133/sir20145160



86 Publications Released Annual Report 2014

LePain, D.L., Stanley, R.G., Helmold, K.P,, and Shellenbaum, D.P, 2014, Geologic framework and petroleum systems of Cook
Inlet basin, south-central Alaska, in Stone, D.M., and Hite, D.M,, eds., Oil and Gas Fields of the Cook Inlet Basin: American
Association of Petroleum Geologists Memoir 104, p. 37-116.

Pettit, E.C., Whorton, E.N., Waddington, E.D., and Sletten, R.S., 2014, Influence of debris-rich basal ice on flow of a polar gla-
cier: Journal of Glaciology, v. 60, no. 223, p. 989-1,006. http://dx.doi.org/10.3189/2014J0G13J161

Pfeffer, W.T,, Arendt, A.A,, Bliss, A., Bolch, T, Cogley, ].G., Gardner, A.S., Hagen, ].-0., Hock, R,, Kaser, G., Kienholz, C., Miles,
E.S., Moholdt, G., Mdlg, N., Paul, F, Radi¢, V,, Rastner, P, Raup, B.H., Rich, ], Sharp, M.], and the Randolph Consortium’,
2014, The Randolph Glacier Inventory—A globally complete inventory of glaciers: Journal of Glaciology, v. 60, no. 221, p.
537-552. http://dx.doi.org/10.3189/2014J0G13J176

Sharp, M., Burgess, D.0O., Cawkwell, E, Copland, L., Davis, ].A., Dowdeswell, E.K., Dowdeswell, ].A., Gardner, A.S., Mair, D., Wang,
L., Williamson, S.N., Wolken, G.J., and Wyatt, F,, 2014, Recent glacier changes in the Canadian Arctic, in Kargel, ].S., Bishop,
M.P, Kaab, A, Raup, B.H., and Leonard, G., eds., Global Land Ice Measurements from Space—Satellite Multispectral Imag-
ing of Glaciers: Springer-Praxis Books, p. 205-228. http://dx.doi.org/10.1007/978-3-540-79818-7_9

Sharp, M., Wolken, G.J., Geai, M.-L., Burgess, D., Arendt, A., Wouters, B., Kohler, ]., Andreassen, L-M., and Pelto, M., 2014, [Arc-
tic] Glaciers and ice caps (outside Greenland), in State of the Climate in 2013: Bulletin of the American Meteorological
Society, v. 95, no. 7, p. S134-S136.

West, M.E., Haeussler, PJ., Ruppert, N.A,, Freymueller, ].T,, and the Alaska Seismic Hazards Safety Commission?, 2014, Why
the 1964 Great Alaska earthquake matters 50 years later: Seismological Research Letters, v. 85, no. 2, p. 245-251.

Witter, R.C., Briggs, RW,, Engelhart, S.E., Gelfenbaum, Guy, Koehler, R.D., and Barnhart, W.D., 2014, Little late Holocene strain
accumulation and release on the Aleutian Megathrust below the Shumagin Islands, Alaska: Geophysical Research Letters,
v. 41, no. 7, p. 2,359-2,367. http://dx.doi.org/10.1002/2014GL059393

'DGGS climate scientist Gabriel Wolken is a member of the Randolph Consortium
“DGGS earthquake geologist Rich Koehler is a member of the Alaska Seismic Hazards Safety Commission

Meeting Abstracts and Posters

Emond, A.M,, Burns, L.E., and Graham, G.R.C., 2014, DGGS Airborne Geophysical data, Applications, Insights, and Updates:
Fall 2014 (presentation): Alaska Miners Association Annual Conference, November 3-7, 2014: Anchorage, Alaska: Alaska
Division of Geological & Geophysical Surveys, 36 p. http://dx.doi.org/10.14509/29147

Gallagher, PE., 2014, Creating base maps using Global Mapper: Alaska Surveying & Mapping Conference (poster and presen-
tation), Fairbanks, Alaska, March 24-28, 2014: Alaska Division of Geological & Geophysical Surveys, 21 p., 1 sheet. http://
dx.doi.org/10.14509/29173

Gallagher, P.E., 2014, Stardate: NCGMPO9 - to boldly go where no standard has gone before, DGGS Standards training (post-
er and presentation): Digital Mapping Techniques Workshop, Newark, Delaware, June 1-4, 2014: Alaska Division of Geo-
logical & Geophysical Surveys, 28 p., 1 sheet. http://dx.doi.org/10.14509/29174

Kinsman, N.E.M.,, and Gould, A.L,, 2014, Coastal vulnerability mapping in Alaska: strategies for small populations in data-
sparse regions (poster): Ocean Sciences Meeting, Honolulu, Hawaii, February 23-28, 2014: Alaska Division of Geological
& Geophysical Surveys, 1 sheet. http://dx.doi.org/10.14509/27202

Sicard, K.R., Twelker, Evan, Freeman, L.K., Wypych, Alicja, Newberry, R.J., Benowitz, ].A., and Kass, M.A., 2014, Cretaceous
to Tertiary magmatism and associated mineralization in the Lime Hills C-1 Quadrangle, western Alaska Range (presenta-
tion): Alaska Miners Association Annual Conference, November 3-9, 2014, Anchorage, Alaska: Alaska Division of Geo-
logical & Geophysical Surveys, 25 p. http://dx.doi.org/10.14509/29163

Sicard, K.R., Wypych, Alicja, Twelker, Evan, Freeman, L.K., Bachmann, E.N.,, Reioux, D.A., Tuzzolino, A.L., and Wright, T.C,,
2014, Geochemistry and petrology of igneous rocks from the Styx River map area (presentation): Alaska Miners Associa-
tion 24th Biennial Mining Conference, April 7-14, 2014, Fairbanks, Alaska: Alaska Division of Geological & Geophysical
Surveys, 36 p. http://dx.doi.org/10.14509/27312

Tuzzolino, A.L., Newberry, R]., and Freeman, L.K., 2014, The No Name Pluton: A potential rare-earth element (REE) resource
in the Ruby Batholith, Alaska (presentation): Alaska Miners Association, 24th Biennial Mining Conference, Fairbanks,
Alaska, April 7-13, 2014: Alaska Division of Geological & Geophysical Surveys, 30 p. http://dx.doi.org/10.14509/27286

Twelker, Evan, Wypych, Alicja, Sicard, K.R., Newberry, R.J., Freeman, L.K., Reioux, D.A., and Lande, Lauren, 2014, Prelimi-
nary results from 2014 geologic mapping in the Talkeetna Mountains, Alaska (presentation): Alaska Miners Association
Annual Convention, Anchorage, Alaska, November 3-9, 2014: Alaska Division of Geological & Geophysical Surveys, 28 p.
http://dx.doi.org/10.14509/29160

Twelker, Evan, Wypych, Alicja, and Newberry, R.J., 2014, New Data and Insight on the Late Triassic Wrangellia Magmatic Ni-
Cu-Co-PGE System in the Talkeetna Mountains, Central Alaska (poster): Society of Economic Geologists 2014 Conference,
September 27-30, 2014: Alaska Division of Geological & Geophysical Surveys, 1 sheet. http://dx.doi.org/10.14509/29139

Twelker, Evan, and Burns, L.E., 2014, New geochemical and geophysical data from the western Wrangellia minerals as-
sessment area (presentation): Alaska Miners Association 24th Biennial Mining Conference, Fairbanks, Alaska April 7-13,
2014: Alaska Division of Geological & Geophysical Surveys, 34 p. http://dx.doi.org/10.14509/27284



Alaska Division of Geological & Geophysical Surveys

DIGITAL DATA DISTRIBUTION (D3)

Publications Released 87

CALENDAR
PUBLICATION PUBLICATION SHORT TITLE YEAR 2014
NUMBER DOWNLOADS
DDS 3 QFF application source datasets 140
MP 141 Quaternary faults and folds 75
MP 8 Geothermal Resources of Alaska 65
DDS 1 AGDI documentation 50
SR 37 Coal Resources of Alaska 47
RDF 2011-3E Lidar: Bare-earth digital elevation model (DEM), Fairbanks Quadrangle 43
RI 2013-2 Surficial-geologic map of the Livengood area 43
MP 150 Digitized faults of the Neotectonic map of Alaska 42
MP 133 v. 1.2 Historically active volcanoes of Alaska 39
RDF 2014-3 Wrangellia geochemical data 30
RDF 2011-3S Lidar: Bare-earth digital elevation model (DEM), Philip Smith Mountains Quadrangle 28
RDF 2011-3L Lidar: Bare-earth digital elevation model (DEM), Anchorage Quadrangle 27
MP 143 Redoubt Ash Fall Contours and Sample Locations 22
IC 38 ed. 1998 Volcanoes of Alaska 22
RDF 2011-3M Lidar: Bare-earth digital elevation model (DEM), Healy Quadrangle 21
RI 2013-3 Sitka tsunami inundation data 21
PDF 96-16 Fairbanks Mining Dist. preliminary geologic map 19
RDF 2011-3 Lidar: LAS index 19
RDF 2014-6 Styx River area geochemistry 19
RDF 2014-16 Zircon U-Pb age data Alaska Highway Corridor 19
RDF 2011-3 Lidar: Raster index 18
RDF 2013-7 Ray Mountains geochemistry: USBM samples 18
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Linedata GDB files (Beaver Creek) 18
RDF 2011-3Q Lidar: Bare-earth digital elevation model (DEM), Beechey Point Quadrangle 16
GB 8 Quaternary history of Kenai Peninsula: Guide 16
MP 129 Transportation Corridor Geology 16
GPR 2014-1 Wrangellia geophysics Grid GRD files 16
RDF 2014-21v. 1.0.1 40Ar-3Ar data Styx River 15
RDF 2011-3K Lidar: Bare-earth digital elevation model (DEM), Livengood Quadrangle 15
RDF 2011-6 Okmok DEM and shaded relief 15
RDF 2013-5 Ray Mountains geochemistry: DGGS samples 15
RDF 2011-3D Lidar: Bare-earth digital elevation model (DEM), Big Delta Quadrangle 14
RDF 2011-3A Lidar: Bare-earth digital elevation model (DEM), Mount Hayes Quadrangle 14
RDF 2014-7 Circle Mining District geochemistry 13
RDF 2011-3N Lidar: Bare-earth digital elevation model (DEM), Talkeetna Mountains Quadrangle 13
PR 121 Philip Smith Mountains: Surficial Geology 13
MP 144 Sitka DEM 13
GPR 2014-1 Wrangellia geophysics Georeferenced raster files 13
GPR 2014-1 Wrangellia geophysics Vector data shape files 13
PIR 2013-5 Cook Inlet petrology 12
RDF 2011-3T Lidar: Bare-earth digital elevation model (DEM), Sagavanirktok Quadrangle 12
RDF 2011-3L Lidar: Hillshade images, Anchorage Quadrangle 12
RDF 2013-1 Naknek, Indecision Creek, and Kaguyak: MICP 12
GPR 2014-1 Wrangellia geophysics Adobe PDF files part 1 12
RDF 2014-4 Alaska Highway corridor geochemistry 11
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PIR 1999-1 Central and East Anchorage Geologic map 11
RI 2010-2 Cook Inlet: Unconformity depth map 11
Rl 2005-2 Homer and Seldovia tsunami inundation data 11
RI 2011-3A Kavik River Geology 11
R1 2002-1 Kodiak tsunami inundation data 11
RDF 2011-3I Lidar: Bare-earth digital elevation model (DEM), Talkeetna Quadrangle 11
RDF 2011-3P Lidar: Bare-earth digital elevation model (DEM), Valdez Quadrangle 11
RDF 2014-1 MICP from Kaguyak, Naknek, and West Foreland formations 11
PIR 2002-2 Philip Smith Mountains: Geologic map 11
RDF 2013-10 Port Heiden shoreline photo points 11
Rl 2014-1 Tsunami inundation maps of Cordova-Tatitlek 11
RI 2013-1 Tsunami inundation maps of Port Valdez 11
RDF 2014-22 Wrangellia geochem: Talkeetna Mountains C-4, C-3, and B-4 11
GPR 2014-1 Wrangellia geophysics Adobe PDF files part 2 11
GPR 2014-1 Wrangellia geophysics Linedata GDB files part 1 11
RDF 2013-2 Annette Island trace-element and ree geochem 10
RDF 2011-3M Lidar: Hillshade images, Healy Quadrangle 10
RDF 2011-3A Lidar: Hillshade images, Mount Hayes Quadrangle 10
RDF 2011-6 Okmok DEM and shaded relief 10
RDF 2013-10 Port Heiden shoreline images 01 10
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Linedata GDB files (Dishna) 10
RDF 2012-3 Western Moran Geochemistry 10
RDF 2014-18 Wrangellia °Ar/3%Ar geochronology 10
PIR 2013-6 Yukon River bridge landslide rock mass data 10
RDF 2013-8 40Ar/3°Ar data Alaska Highway corridor 9
PIR 2008-3A AK Highway corridor, Delta Junction: Surficial geology 9
GPR 2013-2 Middle Styx Geophysics Linedata GDB files 9
RDF 2011-4 v. 2 Moran Geochemistry 9
RDF 2014-17 Ray Mountains geochemistry: Bettles Quadrangle 9
RI 2010-1 Tsunami inundation maps of Seward 9
R12011-7 Tsunami inundation maps of Whittier 9
GPR 2014-1 Worangellia geophysics Linedata GDB files part 2 9
MP 153 AK Quaternary vents database 8
R197-14A Eastern McGrath Geology 8
PIR 2001-3A Fortymile Mining District, Eagle A-2 geology 8
GPR 2011-2 Iditarod Geophysics Georeferenced raster files 8
GPR 2011-1 Ladue Geophysics Linedata GDB files 8
RDF 2011-3N Lidar: Hillshade images, Talkeetna Mountains Quadrangle 8
RDF 2013-4 Tyonek, Beluga, and West Foreland Formations: MICP 8
RDF 2013-3 Whittier lidar: Bare-earth digital elevation model (DEM) 8
PIR 2005-1 Bristol Bay AK Pen. 2004 Sample Analyses 7
RI 2001-1A Chulitna region bedrock geologic map 7
RDF 2014-9 Darby Mountains geochemistry 7
GPR 2014-2 Farewell Geophysics Grid GRD files 7
GPR 2011-2 Iditarod Geophysics Adobe PDF files 7
GPR 2011-1 Ladue Geophysics Plot files (6-8) 7
RDF 2011-3F Lidar: Bare-earth digital elevation model (DEM), Bettles Quadrangle 7
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RDF 2011-30 Lidar: Bare-earth digital elevation model (DEM), Gulkana Quadrangle

RDF 2011-3E Lidar: Hillshade images, Fairbanks Quadrangle

GPR 2013-2 Middle Styx Geophysics Grid GRD files

GPR 2013-2 Middle Styx Geophysics Linedata GDB files

RDF 2014-13 Porcupine River geochem

PIR 2007-1 Siksikpuk River, Chandler Lake Topographic data

GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Georeferenced raster files
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Grid GRD files

GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Linedata GDB files (Fox Hills)

PDF 98-37Av. 1.1

Tanana A-1 and A-2 geologic map

RDF 2010-1v. 1.1

Tyonek MICP data

PR 115

Upper Chena River geology

7

7

7

7

7

7

7

7

7

7

7

7
PIR 2012-1A AK Highway corridor, Tetlin Junction: Surficial geology 6
PIR 2008-1E Aupuk Gas Seep Video 6
RDF 2014-14 Charley River and Eagle quadrangles geochem 6
RI 2011-6v. 2 Chiginagak water chemistry 6
PIR 2009-5 Cobblestone Geology 6
GPR 2014-2 Farewell Geophysics Vector data shape files 6
PIR 2002-1A Fortymile Mining District, Eagle A-1 geology 6
RI2012-2v. 1.1 Golovin Flood Extent 6
GPR 2011-2 Iditarod Geophysics Grid GRD files 6
RDF 2014-15 Kook Lake geochem 6
RDF 2011-3H Lidar: Bare-earth digital elevation model (DEM), Tyonek Quadrangle 6
RDF 2011-3L Lidar: Canopy cover, Anchorage Quadrangle 6
RDF 2011-3E Lidar: Canopy cover, Fairbanks Quadrangle 6
RDF 2011-3S Lidar: Hillshade images, Philip Smith Mountains Quadrangle 6
RDF 2011-3M Lidar: Intensity images, Healy Quadrangle 6
PIR 2004-3B Livengood 2004 Bedrock Geologic Map 6
GPR 2013-2 Middle Styx Geophysics Georeferenced raster files 6
GPR 2013-2 Middle Styx Geophysics Vector data shape files 6
RI 2009-1v. 2 Nanushuk measured sections and sample data 6
RDF 2014-12 Ray River, Kanuti River, Hodzana River geochem 6
PIR 2007-1 Siksikpuk River, Chandler Lake Geologic map 6
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Google Earth files 6
RI 97-15A Tanana B-1 Geologic map 6
PIR 2008-3B AK Highway corridor, Delta Junction: Engineering geology 5
PIR 2009-6A AK Highway corridor, Robertson River: Surficial geology 5
PIR 2012-1B AK Highway corridor, Tetlin Junction: Engineering geology 5
RI1 2001-1B Chulitna region geology 5
Rl 2001-1C Chulitna region surficial geology 5
MP 155 DEMs of Skagway and Haines 5
GPR 2011-2 Iditarod Geophysics Grid ERS files 5
GPR 2011-2 Iditarod Geophysics Linedata GDB files 5
GPR 2011-2 Iditarod Geophysics Linedata XYZ files 5
GPR 2011-2 Iditarod Geophysics Vector shapefiles 5
RDF 2013-6 Iniskin Peninsula: MICP 5
PIR 2009-7 Kanayut Geology 5
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RDF 2011-3R Lidar: Bare-earth digital elevation model (DEM), Chandalar Quadrangle 5
RDF 2011-3G Lidar: Bare-earth digital elevation model (DEM), Tanana Quadrangle 5
RDF 2011-3J Lidar: Bare-earth digital elevation model (DEM), Wiseman Quadrangle 5
RDF 2011-3H Lidar: Canopy cover, Tyonek Quadrangle 5
RDF 2011-3L Lidar: Highest hit digital surface model (DSM), Anchorage Quadrangle 5
RDF 2011-3P Lidar: Highest hit digital surface model (DSM), Valdez Quadrangle 5
RDF 2011-3Q Lidar: Hillshade images, Beechey Point Quadrangle 5
RDF 2011-3D Lidar: Hillshade images, Big Delta Quadrangle 5
RDF 2011-3N Lidar: Intensity images, Talkeetna Mountains Quadrangle 5
RDF 2011-3Q Lidar: Lake polygons, Beechey Point Quadrangle 5
RDF 2011-3 Lidar: Real time kinematic data (RTK) 5
RDF 2011-3L Lidar: Vegetation digital surface model (DSM), Anchorage Quadrangle 5
GPR 2013-2 Middle Styx Geophysics Adobe PDF files 5
GPR 2010-1 Moran Geophysics Linedata GDB files (mag) 5
RDF 2014-8 Ohio Creek pluton geochemistry 5
PIR 2005-6 Oil and Gas Seeps: Northern AK Pen. 5
PIR 2002-2 Philip Smith Mountains: Topo Data 5
RDF 2013-10 Port Heiden shoreline images 12 5
RI 2000-1A Sagavanirktok B-1 geologic map 5
RDF 2014-10 Selawik Hills Geochemistry 5
RDF 2012-2 William Henry Bay Geochemistry 5
RDF 2014-5 Wrangellia geochemistry: USGS reanalysis 5
GPR 2014-1 Wrangellia geophysics Grid ERS files 5
RDF 2014-19 40Ar/39Ar data, Ray Mountains area 4
PIR 2009-6B AK Highway corridor, Robertson River: Engineering geology 4
PIR 2009-6C AK Highway corridor, Robertson River: Permafrost Map 4
GPR 2014-2 Farewell Geophysics Adobe PDF files (1-13) 4
GPR 2014-2 Farewell Geophysics Linedata GBD files (EM) 4
PIR 2002-1B Fortymile Mining District, Eagle A-1 bedrock geology 4
PIR 2001-3B Fortymile Mining District, Eagle A-2 bedrock geology 4
PIR 2001-3C Fortymile Mining District, Eagle A-2 surficial geology 4
RDF 2012-4 Golovin shoreline photo locations 01 4
R12009-3 Kavik River Surficial Geologic Map 4
GPR 2011-1 Ladue Geophysics Google Earth files 4
GPR 2011-1 Ladue Geophysics Vector shapefiles 4
RDF 2011-3B Lidar: Bare-earth digital elevation model (DEM), Tanacross Quadrangle 4
RDF 2011-3S Lidar: Highest hit digital surface model (DSM), Philip Smith Mountains Quadrangle 4
RDF 2011-3K Lidar: Hillshade images, Livengood Quadrangle 4
RDF 2011-3T Lidar: Hillshade images, Sagavanirktok Quadrangle 4
RDF 2011-3I Lidar: Hillshade images, Talkeetna Quadrangle 4
RDF 2011-3I Lidar: Intensity images, Talkeetna Quadrangle 4
RDF 2011-3L Lidar: Lake polygons, Anchorage Quadrangle 4
RDF 2011-3Q Lidar: Normalized digital surface model (nDSM), Beechey Point Quadrangle 4
RDF 2011-3N Lidar: Normalized digital surface model (nDSM), Talkeetna Mountains Quadrangle 4
RDF 2011-3I Lidar: Normalized digital surface model (nDSM), Talkeetna Quadrangle 4
RDF 2011-3P Lidar: Normalized digital surface model (nDSM), Valdez Quadrangle 4
GPR 2013-2 Middle Styx Geophysics Adobe PDF files 4
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GPR 2013-2 Middle Styx Geophysics Google Earth files 4
GPR 2013-2 Middle Styx Geophysics Grid ERS files 4
GPR 2013-2 Middle Styx Geophysics Linedata XYZ files 4
GPR 2013-2 Middle Styx Geophysics Linedata XYZ files 4
RI 2011-4 Northern Fairbanks Mining District: Surficial Geology 4
RI 2004-3 Okmok Volcano Hazard Assessment 4
RI 2004-3 Okmok Volcano Hazards Basemap 4
PIR 2002-3 Philip Smith Mountains: Engineering-geologic map 4
RDF 2013-10 Port Heiden shoreline images 02 4
RDF 2013-10 Port Heiden shoreline images 03 4
RDF 2007-4 Seward Peninsula Geochemical Data 4
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Adobe PDF files 14-39 4
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Vector data shape files 4
GPR 2008-3 Styx River Geophysics Linedata XYZ files 4
R12009-2 Tanana B-1 Geochemistry 4
RDF 2013-3 Whittier lidar: Intensity images 4
RDF 2014-11 Zane Hills pluton geochem 4
PIR 2010-1 AK Highway corridor, Dot Lake-Tok: trench data 3
R1 94-25 Anchorage C-7 NW Geology 3
RI1 2001-1D Chulitna region engineering geology 3
PIR 2009-8A Cook Inlet: Measured sections 3
PIR 2009-8D Cook Inlet: Mercury injection capillary pressure results 3
RDF 2011-2 Eastern Bonnifield Geochronology 3
PIR 2002-1D Engineering-geologic map of the Eagle A-1 Quad 3
PDF 96-17 Fairbanks Mining Dist. prelim. geo. materials map 3
GPR 2014-2 Farewell Geophysics Georeferenced raster files 3
GPR 2014-2 Farewell Geophysics Grid ERS files 3
PIR 2002-1C Fortymile Mining District, Eagle A-1 surficial geology 3
GPR 2014-6 Iron Creek geophysics Adobe PDF files 3
GPR 2011-1 Ladue Geophysics Adobe PDF files 3
GPR 2011-1 Ladue Geophysics GeoTIFFs 3
GPR 2011-1 Ladue Geophysics Grid GRD files 3
GPR 2011-1 Ladue Geophysics Linedata XYZ files 3
RDF 2011-3)J Lidar: Canopy cover, Wiseman Quadrangle 3
RDF 2011-3I Lidar: Highest hit digital surface model (DSM), Talkeetna Quadrangle 3
RDF 2011-3H Lidar: Hillshade images, Tyonek Quadrangle 3
RDF 2011-3L Lidar: Intensity images, Anchorage Quadrangle 3
RDF 2011-3M Lidar: Lake polygons, Healy Quadrangle 3
RDF 2011-3N Lidar: Lake polygons, Talkeetna Mountains Quadrangle 3
RDF 2011-3I Lidar: Lake polygons, Talkeetna Quadrangle 3
RDF 2011-3B Lidar: Lake polygons, Tanacross Quadrangle 3
RDF 2011-3 Lidar: SBET data 3
RDF 2011-3E Lidar: Vegetation digital surface model (DSM), Fairbanks Quadrangle 3
RDF 2010-3 Livengood South Geochemistry 3
GPR 2010-1 Moran Geophysics Plot files (1-9) 3
RDF 2008-3 Mother Goose Lake Bathymetry 3
RDF 2013-10 Port Heiden shoreline images 04 3
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RDF 2013-10 Port Heiden shoreline images 05 3
RDF 2013-10 Port Heiden shoreline images 07 3
RI 2000-1B Sagavanirktok B-1 bedrock geologic map 3
RI 2000-1C Sagavanirktok B-1 surficial geologic map 3
RDF 2010-2 Slate Creek Geochemistry 3
GPR 2009-1 Slate Creek-Slana River Geophysics Linedata GDB files 3
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Adobe PDF files 1-13 3
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Grid ERS files 3
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Linedata XYZ files (Beaver Creek) 3
GPR 2008-3 Styx River Geophysics Grid GRD files 3
RDF 2013-3 Whittier lidar: LAS index 3
RDF 2013-3 Whittier lidar: Raster index 3
MP 137 Active Volcanoes Kamchatka and Kurile Islands 2
PIR 2008-3D AK Highway corridor, Delta Junction: Faults 2
RDF 2008-2 v. 1.0.1 AK Highway corridor, Delta Junction: Geochemistry 2
PIR 2008-3C AK Highway corridor, Delta Junction: Permafrost Map 2
R1 94-24 Anchorage C-7 NE Geology 2
RI 95-2A Circle geology 2
PIR 2009-5 Cobblestone Topography 2
R 2014-2 Cook Inlet Qvc detrital zircon data 2
RDF 2012-1 Cook Inlet: Palynology 2
GPR 2014-5 East Styx geophysics Line data Geosoft format database 2
GPR 2014-5 East Styx geophysics Vector data shape files 2
RDF 2009-1 Eastern Bonnifield Geochemistry 2
R1 97-14B Eastern McGrath Geologic Materials 2
RDF 2007-1 Fairbanks Mining District Geochemical Data 2
GPR 2014-2 Farewell Geophysics Adobe PDF files (14-21) 2
GPR 2014-2 Farewell Geophysics Adobe PDF files (22-29) 2
GPR 2014-2 Farewell Geophysics Google Earth files 2
GPR 2014-2 Farewell Geophysics Linedata XYZ files (EM) 2
GPR 2014-2 Farewell Geophysics Linedata XYZ files (RAD) 2
GPR 2014-2 Farewell Geophysics Vector data DXF files 2
RDF 2012-4 Golovin shoreline photo locations 06 2
RDF 2012-4 Golovin shoreline photo points 2
RDF 2014-23 Granite Mountain stations 2
RI 2000-5 Healy A-6 fossil locality map 2
GPR 2011-2 Iditarod Geophysics Plot files (1-5) 2
GPR 2011-2 Iditarod Geophysics Plot files (6-8) 2
GPR 2011-2 Iditarod Geophysics Plot files (9-13) 2
GPR 2014-6 Iron Creek geophysics Geophysics data compilation 2
GPR 2011-1 Ladue Geophysics Grid ERS files 2
GPR 2011-1 Ladue Geophysics Plot files (1-5) 2
Rl 2006-2 v. 1.0.1 Liberty Bell Fairbanks A-4 bedrock geology 2
RDF 2011-3C Lidar: Bare-earth digital elevation model (DEM), Nabesna Quadrangle 2
RDF 2011-3F Lidar: Canopy cover, Bettles Quadrangle 2
RDF 2011-3D Lidar: Canopy cover, Big Delta Quadrangle 2
RDF 2011-3R Lidar: Canopy cover, Chandalar Quadrangle 2
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RDF 2011-3M Lidar: Canopy cover, Healy Quadrangle 2
RDF 2011-3K Lidar: Canopy cover, Livengood Quadrangle 2
RDF 2011-3P Lidar: Canopy cover, Valdez Quadrangle 2
RDF 2011-3D Lidar: Highest hit digital surface model (DSM), Big Delta Quadrangle 2
RDF 2011-3R Lidar: Highest hit digital surface model (DSM), Chandalar Quadrangle 2
RDF 2011-3M Lidar: Highest hit digital surface model (DSM), Healy Quadrangle 2
RDF 2011-3A Lidar: Highest hit digital surface model (DSM), Mount Hayes Quadrangle 2
RDF 2011-3N Lidar: Highest hit digital surface model (DSM), Talkeetna Mountains Quadrangle 2
RDF 2011-3F Lidar: Hillshade images, Bettles Quadrangle 2
RDF 2011-3R Lidar: Hillshade images, Chandalar Quadrangle 2
RDF 2011-30 Lidar: Hillshade images, Gulkana Quadrangle 2
RDF 2011-3B Lidar: Hillshade images, Tanacross Quadrangle 2
RDF 2011-3P Lidar: Hillshade images, Valdez Quadrangle 2
RDF 2011-3K Lidar: Intensity images, Livengood Quadrangle C4 2
RDF 2011-3A Lidar: Intensity images, Mount Hayes Quadrangle C1 2
RDF 2011-3H Lidar: Intensity images, Tyonek Quadrangle 2
RDF 2011-3P Lidar: Intensity images, Valdez Quadrangle 2
RDF 2011-3F Lidar: Lake polygons, Bettles Quadrangle 2
RDF 2011-3R Lidar: Lake polygons, Chandalar Quadrangle 2
RDF 2011-3E Lidar: Lake polygons, Fairbanks Quadrangle 2
RDF 2011-30 Lidar: Lake polygons, Gulkana Quadrangle 2
RDF 2011-3K Lidar: Lake polygons, Livengood Quadrangle 2
RDF 2011-3A Lidar: Lake polygons, Mount Hayes Quadrangle 2
RDF 2011-3C Lidar: Lake polygons, Nabesna Quadrangle 2
RDF 2011-3S Lidar: Lake polygons, Philip Smith Mountains Quadrangle 2
RDF 2011-3T Lidar: Lake polygons, Sagavanirktok Quadrangle 2
RDF 2011-3G Lidar: Lake polygons, Tanana Quadrangle 2
RDF 2011-3H Lidar: Lake polygons, Tyonek Quadrangle 2
RDF 2011-3)J Lidar: Lake polygons, Wiseman Quadrangle 2
RDF 2011-3L Lidar: Mean Vegetation Elevation, Anchorage Quadrangle 2
RDF 2011-3S Lidar: Mean Vegetation Elevation, Philip Smith Mountains Quadrangle 2
RDF 2011-3L Lidar: Normalized digital surface model (nDSM), Anchorage Quadrangle 2
RDF 2011-3M Lidar: Normalized digital surface model (nDSM), Healy Quadrangle 2
RDF 2011-3A Lidar: Normalized digital surface model (nDSM), Mount Hayes Quadrangle 2
RDF 2011-3G Lidar: Normalized digital surface model (nDSM), Tanana Quadrangle 2
RDF 2011-3Q Lidar: Vegetation digital surface model (DSM), Beechey Point Quadrangle 2
RDF 2011-3F Lidar: Vegetation digital surface model (DSM), Bettles Quadrangle 2
RDF 2011-3D Lidar: Vegetation digital surface model (DSM), Big Delta Quadrangle 2
RDF 2011-3S Lidar: Vegetation digital surface model (DSM), Philip Smith Mountains Quadrangle 2
GPR 2013-2 Middle Styx Geophysics Plot files 2
GPR 2013-2 Middle Styx Geophysics Vector data DXF files 2
GPR 2010-1 Moran Geophysics Georeferenced raster files 2
GPR 2010-1 Moran Geophysics Grid GRD files 2
GPR 2010-1 Moran Geophysics Linedata GDB files (rad) 2
GPR 2010-1 Moran Geophysics Linedata XYZ files (mag) 2
GPR 2010-1 Moran Geophysics Linedata XYZ files (rad) 2
GPR 2010-1 Moran Geophysics Vector DXF files (radiometric) 2
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GPR 2010-1 Moran Geophysics Vector DXF files (resisitivity)

RDF 2011-5 Norton Sound Photo Points

RDF 2013-10 Port Heiden shoreline images 06

RDF 2013-10 Port Heiden shoreline images 08

RDF 2013-10 Port Heiden shoreline images 09

RI1 2000-1D Sagavanirktok B-1 engineering geologic map

GPR 2009-1 Slate Creek-Slana River Geophysics Adobe PDF files

GPR 2009-1 Slate Creek-Slana River Geophysics Grid ERS files

GPR 2009-1 Slate Creek-Slana River Geophysics Grids GRD files

GPR 2009-1 Slate Creek-Slana River Geophysics Linedata XYZ files

GPR 2009-1 Slate Creek-Slana River Geophysics Plot files

GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Linedata XYZ files (Dishna)
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Linedata XYZ files (Fox Hills)
GPR 2008-3 Styx River Geophysics Adobe PDF files

GPR 2008-3 Styx River Geophysics Vector DXF files

PDF 98-37Bv. 1.1

Tanana A-1 and A-2 bedrock geology

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
PDF 98-37D Tanana A-1 and A-2 engineering geology 2
RDF 2008-4 Tyonek D-6 Quadrangle Geochronology 2
RDF 2013-3 Whittier lidar: Highest hit digital surface model (DSM) 2
RDF 2013-3 Whittier lidar: Hillshade images 2
GPR 2014-1 Wrangellia geophysics Plot files part 1 2
GPR 2014-1 Wrangellia geophysics Plot files part 2 2
RI 94-25 Anchorage C-7 NW Derivative materials 1
R1 94-26 Anchorage C-8 NE Derivative materials 1
R1 94-26 Anchorage C-8 NE Geology 1
Rl 2002-2 Big Delta A-4 Geologic map 1
GPR 2014-5 East Styx geophysics Google Earth Files 1
GPR 2014-5 East Styx geophysics Gridded data Geosoft format 1
GPR 2014-5 East Styx geophysics Line data XYZ files 1
GPR 2014-2 Farewell Geophysics Linedata GBD files (RAD) 1
GPR 2014-2 Farewell Geophysics Plot files (01-13) 1
GPR 2014-2 Farewell Geophysics Plot files (14-29) 1
PIR 2001-3D Fortymile Mining District, Eagle A-2 engineering geology 1
RDF 2012-4 Golovin shoreline photo locations 02 1
RDF 2012-4 Golovin shoreline photo locations 03 1
RDF 2012-4 Golovin shoreline photo locations 04 1
RDF 2012-4 Golovin shoreline photo locations 05 1
GPR 2014-6 Iron Creek geophysics Adobe PDF files 1
GPR 2014-6 Iron Creek geophysics Line data Geosoft format database 1
RI 2009-3 Kavik River Topography 1
GPR 2011-1 Ladue Geophysics Plot files (9-13) 1
RDF 2011-30 Lidar: Canopy cover, Gulkana Quadrangle 1
RDF 2011-3A Lidar: Canopy cover, Mount Hayes Quadrangle 1
RDF 2011-3S Lidar: Canopy cover, Philip Smith Mountains Quadrangle 1
RDF 2011-3N Lidar: Canopy cover, Talkeetna Mountains Quadrangle 1
RDF 2011-3I Lidar: Canopy cover, Talkeetna Quadrangle 1
RDF 2011-3L Lidar: Coefficient variation, Anchorage Quadrangle 1
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RDF 2011-3D Lidar: Coefficient variation, Big Delta Quadrangle 1
RDF 2011-3M Lidar: Coefficient variation, Healy Quadrangle 1
RDF 2011-3N Lidar: Coefficient variation, Talkeetna Mountains Quadrangle 1
RDF 2011-3I Lidar: Coefficient variation, Talkeetna Quadrangle 1
RDF 2011-3H Lidar: Coefficient variation, Tyonek Quadrangle 1
RDF 2011-3P Lidar: Coefficient variation, Valdez Quadrangle 1
RDF 2011-3Q Lidar: Highest hit digital surface model (DSM), Beechey Point Quadrangle 1
RDF 2011-3F Lidar: Highest hit digital surface model (DSM), Bettles Quadrangle 1
RDF 2011-3E Lidar: Highest hit digital surface model (DSM), Fairbanks Quadrangle 1
RDF 2011-3K Lidar: Highest hit digital surface model (DSM), Livengood Quadrangle 1
RDF 2011-3G Lidar: Highest hit digital surface model (DSM), Tanana Quadrangle 1
RDF 2011-3H Lidar: Highest hit digital surface model (DSM), Tyonek Quadrangle 1
RDF 2011-3J Lidar: Highest hit digital surface model (DSM), Wiseman Quadrangle 1
RDF 2011-3C Lidar: Hillshade images, Nabesna Quadrangle 1
RDF 2011-3J Lidar: Hillshade images, Wiseman Quadrangle 1
RDF 2011-3D Lidar: Intensity images, Big Delta Quadrangle A4 1
RDF 2011-3D Lidar: Intensity images, Big Delta Quadrangle A5 1
RDF 2011-3D Lidar: Intensity images, Big Delta Quadrangle BS 1
RDF 2011-3D Lidar: Intensity images, Big Delta Quadrangle B6 1
RDF 2011-3D Lidar: Intensity images, Big Delta Quadrangle C6 1
RDF 2011-3E Lidar: Intensity images, Fairbanks Quadrangle A5 1
RDF 2011-3E Lidar: Intensity images, Fairbanks Quadrangle B4 1
RDF 2011-3E Lidar: Intensity images, Fairbanks Quadrangle C4 1
RDF 2011-3E Lidar: Intensity images, Fairbanks Quadrangle C5 1
RDF 2011-30 Lidar: Intensity images, Gulkana Quadrangle 1
RDF 2011-3K Lidar: Intensity images, Livengood Quadrangle A4 1
RDF 2011-3A Lidar: Intensity images, Mount Hayes Quadrangle A3 1
RDF 2011-3A Lidar: Intensity images, Mount Hayes Quadrangle C2 1
RDF 2011-3S Lidar: Intensity images, Philip Smith Mountains Quadrangle 1
RDF 2011-3B Lidar: Intensity images, Tanacross Quadrangle A2 1
RDF 2011-3B Lidar: Intensity images, Tanacross Quadrangle D6 1
RDF 2011-3D Lidar: Lake polygons, Big Delta Quadrangle 1
RDF 2011-3P Lidar: Lake polygons, Valdez Quadrangle 1
RDF 2011-3Q Lidar: Mean Vegetation Elevation, Beechey Point Quadrangle 1
RDF 2011-3D Lidar: Mean Vegetation Elevation, Big Delta Quadrangle 1
RDF 2011-30 Lidar: Mean Vegetation Elevation, Gulkana Quadrangle 1
RDF 2011-3M Lidar: Mean Vegetation Elevation, Healy Quadrangle 1
RDF 2011-3K Lidar: Mean Vegetation Elevation, Livengood Quadrangle 1
RDF 2011-3A Lidar: Mean Vegetation Elevation, Mount Hayes Quadrangle 1
RDF 2011-3T Lidar: Mean Vegetation Elevation, Sagavanirktok Quadrangle 1
RDF 2011-3N Lidar: Mean Vegetation Elevation, Talkeetna Mountains Quadrangle 1
RDF 2011-3I Lidar: Mean Vegetation Elevation, Talkeetna Quadrangle 1
RDF 2011-3G Lidar: Mean Vegetation Elevation, Tanana Quadrangle 1
RDF 2011-3H Lidar: Mean Vegetation Elevation, Tyonek Quadrangle 1
RDF 2011-3P Lidar: Mean Vegetation Elevation, Valdez Quadrangle 1
RDF 2011-3D Lidar: Normalized digital surface model (nDSM), Big Delta Quadrangle 1
RDF 2011-3E Lidar: Normalized digital surface model (nDSM), Fairbanks Quadrangle 1
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RDF 2011-3S Lidar: Normalized digital surface model (nDSM), Philip Smith Mountains Quadrangle
RDF 2011-3H Lidar: Normalized digital surface model (nDSM), Tyonek Quadrangle

RDF 2011-3J Lidar: Normalized digital surface model (nDSM), Wiseman Quadrangle

RDF 2011-3R Lidar: Vegetation digital surface model (DSM), Chandalar Quadrangle

RDF 2011-3M Lidar: Vegetation digital surface model (DSM), Healy Quadrangle

RDF 2011-3N Lidar: Vegetation digital surface model (DSM), Talkeetna Mountains Quadrangle
RDF 2011-3I Lidar: Vegetation digital surface model (DSM), Talkeetna Quadrangle

RDF 2011-3G Lidar: Vegetation digital surface model (DSM), Tanana Quadrangle

RDF 2011-3H Lidar: Vegetation digital surface model (DSM), Tyonek Quadrangle

RDF 2011-3P Lidar: Vegetation digital surface model (DSM), Valdez Quadrangle

GPR 2010-1 Moran Geophysics Adobe PDF files (1-14)

GPR 2010-1 Moran Geophysics Adobe PDF files (15-28)

GPR 2010-1 Moran Geophysics Google Earth files

GPR 2010-1 Moran Geophysics Grid ERS files

GPR 2010-1 Moran Geophysics Plot files (10-19)

GPR 2010-1 Moran Geophysics Plot files (20-28)

GPR 2010-1 Moran Geophysics Vector DXF files (mag)

RDF 2008-1v. 1.0.1

Northern Fairbanks Mining District: Geochemistry

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
RDF 2011-5 Norton Sound Photo Locations 01 1
RDF 2011-5 Norton Sound Photo Locations 02 1
RDF 2011-5 Norton Sound Photo Locations 03 1
RDF 2011-5 Norton Sound Photo Locations 04 1
RDF 2011-5 Norton Sound Photo Locations 05 1
RDF 2011-5 Norton Sound Photo Locations 06 1
RDF 2011-5 Norton Sound Photo Locations 07 1
RDF 2011-5 Norton Sound Photo Locations 09 1
RDF 2005-1 Okmok Volcano shaded relief image 1
RDF 2013-10 Port Heiden shoreline images 10 1
RDF 2013-10 Port Heiden shoreline images 11 1
RDF 2013-10 Port Heiden shoreline images 13 1
RDF 2013-10 Port Heiden shoreline images 14 1
RDF 2013-10 Port Heiden shoreline images 15 1
RDF 2013-10 Port Heiden shoreline images 16 1
RDF 2007-2 Richardson District Tabular Data 1
RDF 2011-1 Seward Peninsula Outcrop Structural Data 1
GPR 2009-1 Slate Creek-Slana River Geophysics Vector DXF files 1
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Plot files 1
GPR 2013-1 Southern Dishna River, Fox Hills, Beaver Creek GP Vector data DXF files 1
GPR 2008-3 Styx River Geophysics Grid ERS files 1
GPR 2008-3 Styx River Geophysics Plot files 1
PDF 98-37C Tanana A-1 and A-2 surficial geologic map 1
R1 97-15B Tanana B-1 Interpretive geologic bedrock map 1
RI1 97-15E Tanana B-1 Potential geologic hazards 1
RDF 2013-3 Whittier lidar: Hydro-flattened waterbody polygons 1
RDF 2013-3 Whittier lidar: Vegetation digital surface model (DSM) 1
GPR 2014-1 Wrangellia geophysics Vector data DXF files 1
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