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MISSION
Determine the potential of Alaskan land for production 
of metals, minerals, fuels, and geothermal resources, 
the locations and supplies of groundwater and con-
struction material, and the potential geologic hazards 
to buildings, roads, bridges, and other installations 
and structures (AS 41.08.020).

COVER PHOTOS
Front. Coastal Hazards Program Manager 
Nora Nieminski investigates coastal erosion 
in Kaktovik, Alaska.
Back. Hydrology & Surficial Geology Section 
geologist Nick Crawford during 2024 
fieldwork in Anaktuvuk Pass.
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...BY THE NUMBERS

Division Staff

Budget

Statutory
Designated

Receipts
$1,010.80

%9

Interagency
Receipts
$480.30

4%

General Fund (UGF) 
$4,258.10

36%

Federal Receipts 
$2,774.70

24%

Program Receipts 
(DGF) $1,529.8

13%

Capital 
Improvement 

Projects 
$1,619.50

14%

Capital Outlay $4.80 (0.01%)

Personal Services
$8,899.10

76%

Services
$1,293.40

11%Travel
$450.5

4%

Supplies
$1,025.40

9%

FY24 Funding SourcesFY24 Authorized Budget

$11,673.20
Total Budget (in thousands of dollars)

$11,673.20
Total Budget (in thousands of dollars)
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...BY THE NUMBERS

2024 Geologic Maps
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RI 2024-6 Surficial-geologic map of the Big 
Hurrah-Council-Blu� area.

http://doi.org/10.14509/31054
http://doi.org/10.14509/31426
http://doi.org/10.14509/31300
http://doi.org/10.14509/31168
http://doi.org/10.14509/31169
http://doi.org/10.14509/31308
https://doi.org/10.14509/31054
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ENERGY RESOURCES

Marwan Wartes
Section Chief

Bob Gillis Josh LongNina Harun Trystan Herrio� Kamil Qureshi

�e Energy Resources Section generates new 
geologic information about Alaska’s oil, natural 
gas, and coal resources and presents this informa-
tion to industry, the public, and state and federal 
agencies through formal reports and presentations. 
DGGS collaborates with the Alaska Division 
of Oil & Gas (DOG) and other academic and 
government agencies to integrate outcrop and 
subsurface data in the analysis and interpretation 
of hydrocarbon systems, which has recently grown 
to include evaluation of Alaska’s carbon sequestra-
tion and hydrogen storage potential. �e group is 
also excited to announce the build-out of a new 
Geothermal Energy Program (see highlight).

FIELDWORK
�e division’s long-running applied energy 

research in northern Alaska is supported by 
the State of Alaska, the U.S. Geological Survey 
(USGS) STATEMAP program, and periodic 
contributions from industry. In June and July, 
Energy Resources geologists conducted 30 days 
of helicopter-supported �eldwork on the central 
North Slope. �is �eld e�ort's primary focus 
was the collection of two stratigraphic test cores. 
�is successful project was a collaborative e�ort 
with the USGS and is supported in part by the 
Arctic Strategic Transportation and Resources 
project (ASTAR)—a multi-programmatic e�ort to 
strengthen North Slope community infrastructure 

and access to economic opportunities and 
resources (see highlight). 

�e group also continued a multi-year 
geologic mapping campaign along the Philip 
Smith Mountains that provides a unique window 
into the bottom of the Colville sedimentary basin. 
We also conducted a variety of topical studies 
to evaluate petroleum systems relevant to explo-
ration on state lands, the National Petroleum 
Reserve-Alaska (NPRA), and the Arctic National 
Wildlife Refuge (ANWR). �is work included the 
collection of several detailed measured sections 
of potential Cretaceous source rock and reservoir 
units, including the Nanushuk Formation, which 
is among the most prospective onshore exploration 
targets in North America.

�e section also conducted �eldwork in the 
Matanuska Valley area as part of our evaluation of 
the hydrocarbon potential of frontier regions of the 
state. Reconnaissance mapping, stratigraphic obser-
vations, and strategic sampling of Cenozoic rocks 
are improving our understanding of the evolution 
of the nearby Susitna Basin, which is prospective for 
oil and gas. �e team also shared some of our exper-
tise by co-leading a �eld seminar for colleagues at 
the Alaska Oil and Gas Conservation Commission 
(AOGCC), examining local outcrops in the region 
that illustrate key analogous features also present in 
the Cook Inlet subsurface.
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CARBON AND HYDROGEN STORAGE
�e section is closely monitoring the continual 

evolution of Alaska’s energy landscape, including 
the growth of interest in carbon dioxide (CO2) 
and hydrogen storage. �e DOG and AOGCC 
have led e�orts to erect a regulatory framework 
for the sequestration of captured CO2. In part-
nership with DOG and the University of Alaska 
Fairbanks (UAF), the Energy Resources Section is 
participating in two projects funded by the U.S. 
Department of Energy (DOE) aimed at improving 
our understanding of southern Alaska’s capability 
to permanently store CO2 in deep geologic reser-
voirs. �ese initial e�orts are a critical �rst step to 
build the geologic framework needed to evaluate 
the region’s storage potential. High-quality geologic 
data will reduce uncertainty and attract industry 
to invest in major storage projects. In addition, 
the same geology that makes Cook Inlet a world 
class petroleum basin may also make it well-suited 

for the storage of hydrogen, a next-generation 
energy source. �e Energy Resources Section 
also contributed to an inaugural workshop on 
hydrogen in Alaska, held at UAF. �e meeting was 
well attended, attracting experts from around the 
country and illustrating the breadth of interest in 
exploration, production, and storage of hydrogen.

UNCONVENTIONAL CRITICAL 
MINERALS

DGGS co-led an e�ort with the University 
of Alaska to assess Alaska’s potential to provide 
critical minerals, including rare-earth elements 
(REEs), from unconventional feedstocks such 
as coal. �ese minerals are essential components 
in many modern products, yet the United States 
lacks su�cient domestic sources, resulting in 
economic and national security risks due to 
potential major supply chain disruptions. �is 
project is funded by the DOE and includes a 
diverse team of private and Native corporation 
partners. Phase 1 of the project was completed 
in late 2024 and included a �nal report summa-
rizing reconnaissance screening with a specialized 
handheld X-Ray Fluorescence instrument capable 
of characterizing low-concentration REEs, 
such as lanthanum and cerium. More precise 
laser ablation inductively coupled plasma mass 

A helicopter transports a drilling rig (far 
right distance and shown above) while 
a geologist looks on. Two stratigraphic 
test cores were collected as part of a 
collaborative e�ort for the ASTAR project 
on the North Slope.
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spectrometry (LA-ICP-MS) geochemical analysis 
of samples from the Usibelli Coal Mine (a project 
partner) and the Ray River area demonstrate 
that some high-ash coals and other associated 
strata contain su�cient critical mineral content 
to warrant further study. We have submitted 
a proposal in collaboration with UAF to seek 
DOE funding for phase 2 of this program, which 
would enable us to continue data collection and 
bring together various stakeholders interested in 
the establishment of a critical minerals industry 
in Alaska.

DATA DISTRIBUTION
DGGS has accumulated a vast amount of 

relevant petroleum-related geologic data over the 
past few decades and aims to release both new 
and legacy information in accessible formats. 
Important progress continues towards creating an 
energy resources geodatabase that will eventually 
allow industry and the public to search for relevant 
geologic data throughout the North Slope, Cook 
Inlet, and other Alaska frontier basins. 

�e Energy Resources Section has a long 
record of applied research that draws attention 
to underexplored plays, such as the section’s 
important work on the Nanushuk Formation 
on the North Slope. �is unit is now the host 
reservoir for the largest onshore conventional oil 
discoveries in North America in more than 30 
years. Building on this, DGGS recently released 
an important new age for outcrops widely used 
as analogues for Nanushuk reservoirs (doi.
org/10.14509/31152). Progress was also made on 
geologic maps, with two new publications from 
the central North Slope nearing submission. �ese 
detailed maps include a number of important 
outcrops of the Nanushuk Formation. 

�e section continued reconnaissance evalua-
tions of non-producing frontier regions of the state. 
�is ongoing work is in collaboration with various 
academic institutions working in southern Alaska 
and is improving understanding of the evolution 
of the nearby Susitna, Nenana, and Copper River 
basins. Results from this e�ort include the discovery 
of a signi�cant fault in the southern Talkeetna 
Mountains that was summarized in a new DGGS 
interpretive report (doi.org/10.14509/31108). �is 
type of work is building the framework needed 
to explore in areas with oil and gas potential but 
limited available subsurface data.

We continued our e�orts to present timely, 
new geologic data and interpretations to a wide 
variety of audiences. Section sta� delivered several 
important talks at industry and geoscience meet-
ings highlighting Alaska’s energy resource potential. 
Section sta� also served on expert panels at town 
hall meetings around Alaska aimed at educating the 
public on carbon storage. DGGS and the USGS 
held a two-day public core viewing workshop at 
the Geologic Materials Center, sharing preliminary 
results from the two test cores collected as part of 
the ASTAR project. �e event was attended by a 
variety of interested oil and gas companies involved 
in North Slope exploration and development.

Preliminary Interpretive Report 2024-1 (doi.
org/10.14509/31108) investigates the newly 
discovered Doone Creek Fault in the Talkeetna 
Mountains. 

http://doi.org/10.14509/31152
http://doi.org/10.14509/31152
https://doi.org/10.14509/31108
https://doi.org/10.14509/31108
http://doi.org/10.14509/31108
http://doi.org/10.14509/31108
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SCAN to view 
the interactive 
version of this 

map.

Iliamna Volcano

Augustine 
Volcano

https://geoportal.dggs.dnr.alaska.gov/portal/apps/webappviewer/index.html?id=28ed3938684448bb8d8fabad2c505e4d
https://geoportal.dggs.dnr.alaska.gov/portal/apps/webappviewer/index.html?id=28ed3938684448bb8d8fabad2c505e4d
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View to the south–southwest of Augustine Island (at left), with the 
Jurassic Naknek Formation cropping out above the far shore of Oil 
Bay, lower Cook Inlet.

Geologist observes outcrops of Cenozoic 
West Foreland Formation near Tyonek. 
Mount Spurr can be seen on the skyline. 
Geothermal prospecting permits were 
granted by the Division of Oil & Gas at 
Mount Spurr and Augustine Island.
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MINERAL RESOURCES

Evan Twelker
Acting Section Chief

Chris Wya�Rainer Newberry

Abraham Emond Logan Fusso Jamshid Moshrefzadeh Travis NaibertWes Buchanan

Dave Szumigala Conner Truskowski

DGGS conducts geological mapping and 
geochemical and geophysical surveys to attract 
mineral exploration investment and support 
responsible development of Alaska’s mineral 
resources. �ese datasets have been an important 
component of many successful resource explora-
tion programs, contributing to the private-sector 
discovery of more than 22 million ounces of gold 
in the Salcha River–Pogo and Livengood areas 
since 2004.

DGGS participates in the USGS’s Earth 
Mapping Resources Initiative (Earth MRI) 

program, a critical-minerals-focused cooperative 
formed to increase the nation’s mineral security 
through geophysical surveys, geologic mapping, 
and geochemical analyses. �is primarily federally 
funded project, supplemented with state matching 
funds, allows DGGS Mineral Resources geologists 
to produce and disseminate new geoscienti�c data 
types that have historically been shown to stimulate 
mineral industry interest and resource discovery, 
resulting in increased revenue to the state. 

�e Earth MRI program currently bene�ts 
from expanded funding through the Infrastructure 
Investment and Jobs Act (IIJA) bill. Alaska has 
received $21 million in federal funds through the 
program since 2019, and in calendar year 2024 
DGGS received $5.2 million.

GEOPHYSICAL SURVEYING 
2024 was another active year for geophysics 

at DGGS. �e Earth MRI program continued 
to focus on the Kuskokwim mineral belt, a broad 
area of prospective geology between Manley Hot 
Springs, McGrath, Bethel, and Dillingham. �e 
belt includes the Donlin Gold, Nixon Fork, and 
Illinois Creek deposits, and the Sleitat, Shotgun, 
Vinasale, Nyac, and Colorado Creek prospects, 
and many others. Fixed-wing aircraft surveyed the 

Mineral Resources geologist Jamshid Moshrefzadeh examines an 
outcrop in Interior Alaska southeast of Chena Hot Springs. This 
fieldwork campaign was conducted as part of the Chena–Pogo Earth 
MRI project. 
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lower topography, and a heli-
copter-borne system surveyed 
the more rugged terrain. �is 
high-quality dataset, which we 
anticipate will be completed 
in 2025, will bene�t Alaska 
for decades to come. �e �rst 
published results are available 
at doi.org/10.14509/31087
and doi.org/10.14509/31094.

On the Seward Penin-
sula, DGGS is participating 
in a USGS mineral assessment 
study focused on the crit-
ical mineral graphite, a major 
component of electric vehicle 
batteries. �e �rst stage of this assessment is an 
airborne electromagnetic survey of the Kigluaik, 
Bendeleben, and Darby mountains north and 
east of Nome. �is survey was completed in 

2024 and is available at doi.
org/10.14509/31303. As part 
of this survey, DGGS also 
acquired a modern airborne 
electromagnetic survey over 
geothermal resources at 
Pilgrim Hot Springs.

Additionally, DGGS 
acquired follow-up, state-
funded geophysical data over 
selected areas of the Earth 
MRI focus area, including 
a high-resolution magnetic 
survey of the REE-bearing 

Tofty carbonatite and a time-do-
main electromagnetic survey in 

the Kaiyuh Mountains and Illinois Creek mining 
district. �ese surveys are intended to foster 
mineral exploration and development in areas that 
include signi�cant state land ownership. 

GEOLOGIC MAPPING
DGGS Mineral Resources geologists 

continued their multi-year Yukon-Tanana Upland 
geologic mapping campaign, �elding 11 geologists 
for 380 person-days of work in June, July, and 
August. �is program aims to generate modern, 
updated, and detailed geologic maps for the 
mineral-rich Yukon-Tanana Upland; the work is 
funded by the USGS Earth MRI program and 
supplemented by IIJA appropriations and a State 
of Alaska Capital Improvement Project. Earth 
MRI mapping projects are funded on a three-year 
cycle, so that each map area receives two summers 
of �eldwork and one year of map production. 
Multiple projects run concurrently. 

�is year, geologists completed the �eldwork 
phase of the Chena–Pogo gold mine project, 

Mineral Resources geologist Rainer Newberry 
examines an outcrop southeast of Chena Hot 
Springs during 2024 fieldwork.

Mineral Resources geologist Evan Twelker on traverse during 2024 
Chena–Pogo gold mine fieldwork. Eleven geologists completed 380 
person-days of fieldwork from June through August.

http://doi.org/10.14509/31087
https://doi.org/10.14509/31094
https://doi.org/10.14509/31303
https://doi.org/10.14509/31303
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Steese Area Earth MRI Project

2022 2023 2024 2025 2026

Chena-Pogo Gold Mine Earth MRI Project

Mount Harper-Richardson Earth MRI Project

initiated in 2023, which includes Chena Hot 
Springs and the Pogo gold mine. �e crew began 
work on the Steese area geologic mapping project, 
which includes the Fairbanks and Circle mining 
districts (notable producers of gold, antimony, and 
tungsten) and the White Mountains (prospective 
for tin, tungsten, and REEs). �e second phase of 
�eldwork will take place in 2025, followed by map 
publication in 2026.

As part of the Earth MRI program, DGGS 
continues to collaborate with USGS on the reanal-
ysis of archived USGS stream-sediment pulps from 
across the Yukon-Tanana Upland and Kuskokwim 
mineral belt; results include a full suite of elements 
using modern analytical methods. �e published 
data are available for download through the 
USGS website: doi.org/10.5066/P9WHRLXH; 

DGGS website: maps.dggs.alaska.gov/geochem; 
and for viewing through the DGGS Exploration 
Geochemistry Web App (DGGS's most popular 
web app): maps.dggs.alaska.gov/geochem/.

ALASKA'S MINERAL INDUSTRY 
REPORT

�e section’s mineral resource industry expert, 
Dr. David Szumigala, presented updates on Alaska’s 
mineral industry in Vancouver, Canada, and Reno, 
Nevada, in 2024. Dr. Szumigala published the 
2021 Alaska’s Mineral Industry report and is in the 
process of compiling the 2022 and 2023 reports. 
�is report series provides an annual summary of 
activity in the mining sector and gives a consistent, 
factual snapshot of the exploration, development, 
and production of Alaska’s mineral resources.

USGS-funded Earth MRI projects are typically three-year 
projects that run concurrently. The first two years 
are focused on fieldwork and compiling data. The third 
year focuses on map production. Recent projects focus 
on the mineral-rich Yukon-Tanana Upland and map 
adjoining study areas, working from east to west as 
shown in the map figure.

https://dggs.alaska.gov/pubs/project/1695
https://dggs.alaska.gov/pubs/project/1682
https://dggs.alaska.gov/pubs/project/1672
http://doi.org/10.5066/P9WHRLXH
http://maps.dggs.alaska.gov/geochem
http://maps.dggs.alaska.gov/geochem/
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[These products are] helpful 
in unraveling/defining most 

of our major structures and 
defining target domains.

–Andy West, Vice President of 
Exploration, Western Alaska Minerals 

regarding the Kaiyuh Mountains 3D 
resistivity models
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Above. An airborne electromagnetic 
data acquisition. Photo: Frederic 

Ladouceur, SkyTEM Canada Inc. Right.
This figure illustrates the three-

dimensional nature of the geophysical 
data collected. 

GPR 2024-2

Seward Peninsula 
Electromagnetic 

Survey

https://dggs.alaska.gov/pubs/id/31303
http://doi.org/10.14509/31303
https://doi.org/10.14509/31303
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HYDROLOGY & SURFICIAL 
GEOLOGY

Trent Hubbard
Section Chief

Jaime Buscher Aleena 
Merin Jose

Jenna ZechmannNick Crawford Sandra Walser

�e Hydrology & Sur�cial Geology Section 
includes programs focused on hydrology, material 
resources and sur�cial geologic mapping, and lidar 
(light detection and ranging) data collection and 
processing. Our programs enhance understanding 
of hydrologic processes throughout the state, iden-
tify the location and distribution of hydrologic 
resources, provide information about the charac-
teristics and distribution of construction material 
and placer resources, and improve knowledge 
about geologic hazards such as landslides, active 
faulting, and erosion. 

Many of our projects involve collaborative 
e�orts with scientists from external organizations 
and other sections, including the Geologic Hazards 
Section. Programs like the Arctic Strategic Trans-
portation and Resources (ASTAR) project rely on 
collaboration and relationships with other state and 
federal agencies, regional and local governments, 
Tribal and Indigenous organizations, academic 
institutions, and non-pro�t organizations. Data and 
expertise from our section provide essential baseline 
information for long-term planning and infra-
structure development projects, which is lacking 
throughout much of the state. 

MAPPING WITH LIDAR
�e Hydrology & Sur�cial Geology Section 

continues to leverage the power of lidar elevation 

Following the 
August 25, 2024, landslide in Ketchikan, 
DGGS collected lidar data (scan or click QR 
code) to help researchers and emergency 
response personnel study the event and 
prepare for the future.

mapping in response to strategic mapping priori-
ties across the state. Our system can collect many 
square miles of centimeter-accurate airborne 
survey information in just a few hours of �ying. 
High-resolution elevation data, often over multiple 
time epochs, are essential to assess geologic hazards 
and interpret landscape features. Our lidar helps 
programs across DGGS support the division’s and 
state’s missions by providing critical data to make 
sound scienti�c decisions that bene�t all Alaskans.

�is year, we collected ~230 mi2 of lidar data 
to support hazard assessments, avalanche studies, 

https://doi.org/10.14509/31098
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and hydrologic investigations. We collected, 
processed, and published 11 mi2 of lidar data near 
Ketchikan following the devastating landslide on 
August 25, 2024. �is dataset was very important 
for quickly evaluating the landscape and helping 
emergency personnel make decisions in the inci-
dent's aftermath. �e published dataset will be 
critical in helping the community with future 
land use planning and development decisions. 
Numerous stakeholders plan to use the informa-
tion to evaluate the area's landscape stability.

Lidar data collection is also critically 
important for evaluating potentially active faults 
and geologic mapping activities as part of ongoing 
multi-program STATEMAP work north of Cook 
Inlet near the proposed West Susitna Access 
Corridor (dggs.alaska.gov/pubs/project/1685).

We also collected lidar datasets for ongoing 
multi-program hazard assessments—including the 
Barry Arm landslide—to support slope stability 
investigations.  

In addition to collecting and processing 
new lidar, we continued to process and publish 
previously collected data. �is year, we published 
datasets previously collected for the Portage 
Glacier, Maynard Mountain, Napakiak, Cordova, 
and Penguin Ridge areas. We also processed and 
published lidar data collected near Deadhorse, 
which will facilitate landscape change work by UAF. 

HYDROLOGY
�e Hydrology Program is continuing 

to rebuild after the tragic loss of our program 
manager, Ronald Daanen, and in-river program 
lead, Justin Germann, in a fatal helicopter crash 
on the North Slope that also took the lives of 
DGGS employee Tori Moore and pilot Tony 
Higdon in July 2023. In September, we hired 

Jamie Buscher as our Hydrology Program lead, 
and we are now recruiting for a hydrologist 3 to 
lead the in-river hydrology program. Additionally, 
we are recruiting for an analyst/programmer 3 to 
support in-river hydrology work.

Highlights from the past year include 
conducting �eldwork near the communities of 
Atqasuk, Wainwright, and Utqiagvik as part of 
the ASTAR project. Once the ASTAR work is 
complete, we hope to expand our data collection 
capabilities and continue long-term monitoring of 
weather and river systems on the North Slope.

�e new hydrologist 3 will lead the e�ort 
in identifying optimal Alaska river sites to install 
hydroelectric units to generate maximum energy 
output and minimal impact and costs for local 
communities. Additionally, this person will work 
toward program goals of developing plans for an 
in-river (a.k.a., run-of-river) hydroelectric energy 
project to harness the power of river discharge 
to generate electricity for local communities. An 
Alaska in-river project was recently featured in 
Alaska Business (Dan Kreilkamp, August 2024) 
highlighting the strong government, business, 
and community support for the �ayer Creek 
Hydroelectric Project in Southeast Alaska and the 

Radio repeater site on the North Slope. Repeaters are a critical tool in 
remote fieldwork that allow sta� to communicate with one another.

http://dggs.alaska.gov/pubs/project/1685
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promise that these systems have for solving the 
future energy needs of Alaska.

�e Hydrology Program also plans to expand 
its scope to utilize remote sensing tools to analyze 
hazards generated by hydrological processes. 
Hazards like ice jam �ooding and landslides 
a�ect Alaska each year, and remote sensing tools, 
including Synthetic Aperture Radar and optical 
satellite imagery, provide insight into the role that 
hydrological processes play in �ooding events 
and slope failure. We plan to pursue funding and 
collaboration opportunities through universities 
and federal agencies.

Right. Snow measurement
node installed during 2024 ASTAR project fieldwork.  

Below. Aerial view of bodies of water near Anaktuvuk Pass.
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MATERIAL RESOURCES AND 
GEOLOGIC MAPPING

�is year, the Sur�cial Geology Program 
continues to create maps that characterize and 
show the distribution of the earth's surface 
materials. �ese maps help better understand 
the location and characteristics of construction 
resource materials, geologic hazards such as faults 
and landslides, areas susceptible to erosion or 
�ooding, and the impacts of climate change. �ey 
are essential when considering safety in developing 
or at-risk regions, the location of materials neces-
sary for maintenance or infrastructure, or how a 
changing climate may impact the landscape. 

In 2024, section sta� worked on geologic 
mapping projects for areas near Haines, Kivalina, 
Anaktuvuk Pass (an ASTAR project), the Dalton 
Highway Yukon River bridge, and Skwentna 
(FY24 STATEMAP project on the north side 
of Cook Inlet near the proposed access corridor 
pursued by the Alaska Industrial Development 
and Export Authority). Community engage-
ment continues to be an important aspect of 
our ASTAR project work. We had multiple 
community meetings with stakeholders, including 
Anaktuvuk Pass leadership, to solicit input and 
develop working relationships. Detailed descrip-
tions of the work in both Anaktuvuk Pass and 
near Skwentna can be found in the ASTAR project 
report and the West Susitna STATEMAP highlight.

�is year, we completed the �nal edits and 
published a 1:50,000-scale geologic map of the 
Kivalina area (161 mi2). �is map provides basic 
geologic information for community members and 
planners as they strive to adapt to a changing land-
scape due to erosion and climate change. Section 
sta� also helped complete a geologic map in the 
Haines area (1,054 mi2), which provides basic 
information about geologic materials and hazards 
that the community and planners can use as they 
move forward after the devastating 2020 landslides. 
It is expected to be released in early 2025. 

Section sta� compiled data as part of geologic 
mapping e�orts near the Yukon River bridge, a 
project initiated in 2016 in response to landslides 
observed near the bridge crossing on the Dalton 
Highway. Sta� are compiling �eld notes and 
modifying preliminary geologic units, working 
toward completing a geologic map in spring 2025.    

Project sta� pose with samples 
collected near Anaktuvuk pass during 

ASTAR 2024 fieldwork.
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West Susitna STATEMAP Project
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DGGS project geologist Sandra Walser 
examines a cut bank of Canyon Creek.



20

Highlight

��������������
����� ����	���	�����������
������	�������������������������������������	����	����������
����������� �����������������
��
���������������������������������������
���������������������������
���
�����������������
����	�������������������	����	���������
��
�	�������
��������������
�������
������
��
���������������������¬��������������������������������� ��������	���������	����	�������	�������������
	�����	������������������
��
�	������������	���������� ��������������������������������������������
��
�����	������������
�������������������������������������������������������������	�������������

������������������
��
�	��������� ������������� ������������������������������������������������	������
��	��	�����	������� ������ ����������������
�������	�������������	����������������	������������������
���������������������������������������������������
�����������������������������������������������������
�	������������
� ���	����������������

�����
�����������������������������
����������������������������
�����������	��������������	��������®��������
����������������������®���� ���������������
�������������
���������
������	���������������������������������������������� ������������¡����
������������������������
������������������������������������	���	����������
�����������������������������������	���	����������
 ����������	�������� ���	��������
��� ������������������������������
�����������������������
�����������
���	����������	������
������������ �� ������
��������������������������	�������������� ������������������������
�������
��������������������������	������������������������������� �����	��	���� ���������������������
������	������������������������������������	�� ������� �������������������������������� �������
���������������������������	��������	��������������
������
���������
�������������	����������������
���������������������	�����	������������	����������������������������	�����	����������������������������
���	������������������� ����	���������	����������������
��������������������������������

DGGS geologist Bob Gillis examines 
an outcrop of poorly consolidated 
sandstone that locally contains thin 
coal on Wolverine Creek.
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DGGS Photo Database
maps.dggs.alaska.gov/photodb

ASTAR sta� evaluated ~9,400 mi2 near Anaktuvuk 
Pass over a 14-day field season in 2024.

Sand and Gravel 
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DGGS sta� Malcolm Herstand installs monitoring 
equipment on the North Slope. Photo: Nick 

Crawford, DGGS.

Drilling rig set up to collect core in the northern 
foothills of the Brooks Range.

https://doi.org/10.14509/2867
https://doi.org/10.14509/30726
http://dggs.alaska.gov/pubs/id/30871
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 Coastal Flooding & Erosion
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Alaska Culvert 
Inventory

Scan to view

Coastal Hazards Program manager Nora Nieminski pilots 
a drone to collect coastal erosion data.

DGGS GIS analyst KC Horen collects elevation profiles on the 
coastline at Point Hope. 

https://survey123.arcgis.com/share/70c443e4c2a94e29acdf4652115d5851
https://survey123.arcgis.com/share/70c443e4c2a94e29acdf4652115d5851


�e Geologic Hazards Section is focused on 
studying geologic processes that threaten lives and 
infrastructure. �e section is composed of �ve 
unique programs that investigate and respond to 
coastal erosion and �ooding, landslides, earth-
quakes and tsunamis, cryosphere changes, and 
mineral-related health hazards. �e �ve programs 
focus on geologic hazards research and base-
line data collection to support the advancement 
of scienti�c knowledge and statewide hazard 

mitigation. �e section also manages division-wide 
grants that support high-value geologic data 
preservation projects and a statewide geologic map 
compilation. All programs within the Geologic 
Hazards Section are highly collaborative and sta� 
work closely with the rest of the division, other 
state and federal agencies, regional and local 
governments, Tribal and Indigenous organizations, 
academic institutions, and non-pro�ts.
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Acting Section Chief

KC Horen

Katreen 
Wikstrom Jones
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Mort Larsen

Gabriel WolkenJill Nicolazzo Allison Woodward

Base station for lidar ground control surveying 
in the Dickason Highlands as part of the West 
Susitna STATEMAP project.



COASTAL HAZARDS PROGRAM

�e Coastal Hazards Program (CHP) conducts 
�eld investigations in coastal communities to better 
understand how the coastline is changing and 
how it responds to hazardous events like �ooding, 
erosion, and permafrost degradation. �e CHP 
works closely with state, federal, Tribal, academic, 
public, and private institutions, and connects with 
community members to support geologic hazard 
response and resource management through scien-
ti�c investigations informed by local knowledge. 
�rough several ongoing projects, the program 
provides technical guidance and decision-making 
tools to local and state leaders working to plan for, 
mitigate, and adapt to hazardous conditions in the 
coastal zone. To this end, the CHP is developing 
community-speci�c hazard exposure assessments to 
augment the minimal existing data and reporting 
that are currently available to environmentally 
threatened communities.

�e CHP’s primary focus in 2024 was to 
produce �ood impact assessments for at-risk 
communities with funding support from the 
National Coastal Resilience Fund in partnership 
with the Alaska Native Tribal Health Consortium. 
�e publication of the detailed methodology used 
in the production of these reports was a major 
accomplishment this year. One of the project goals 
was to ensure the work will be reproducible and 
lead to more consistent risk assessments statewide. 
�e CHP also continues to monitor erosion and 
helped with the installation of time-lapse cameras 
in Napakiak and Shaktoolik.

As part of the ASTAR project, the CHP 
resumed work on the North Slope, supporting 
communities and stakeholders by providing 
information about infrastructure opportunities 
and enhancing the region's quality of life (read 
more about ASTAR in the highlight). �e CHP’s 
role in the project is to address the safety needs of 

Coastal Community Flood 
Assessment Project Info:

dggs.alaska.gov/pubs/project/1648
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Background. KC Horen and Nora Nieminski 
install monitoring equipment in Shaktoolik. 
Inset. Photo comparison showing the erosion 
following an October storm event 
in Shaktoolik. Photo: Gloria Andrew, 
Native Village of Shaktoolik.

http://dggs.alaska.gov/pubs/project/1648


North Slope communities that are experiencing 
increased risks related to coastal �ooding and 
erosion, and in 2024, �eldwork was conducted in 
Point Hope and Kaktovik. 

At its core, the CHP’s mission is to collabo-
rate with Alaska Native communities to address 
their unique needs and achieve the most bene�-
cial outcomes on a community-speci�c basis. In 
2024, the program made signi�cant improvements 
in presenting its �ndings to diverse audiences 
and inviting the public to contribute to resulting 
products. Speci�cally, the program established the 
Alaska Flood Observations Facebook group to 
encourage residents of communities impacted by 
�ooding to share photographs of high water and 
deployed the Alaska DGGS Culvert Inventory, 
a web-based survey for residents and researchers 
to verify culverts (i.e., conduits for �oodwaters) 
statewide. Finally, to simplify the �ood inunda-
tion modeling methods used by the division and 
provide guidance for non-experts to accurately 

model �ooding extents themselves, the CHP 
released a detailed methodology on still water 
inundation modeling with hydrological connec-
tivity (MP 177, doi.org/10.14509/31279). Using 
this methodology, along with citizen scientist 
inputs, we are developing the Alaska Flood Inun-
dation Tool, which allows users to 
view �ood risk categories, past �ood 
extents, and water level forecasts. 

�e CHP made strides to 
further understanding of coastal 
change and e�ectively commu-
nicate the unique hazards faced 
by Alaskans through the release of 17 new 
publications this year. �rough initiatives with 
government, academic, private—and especially—
community partners, we were able to drastically 
increase public engagement and facilitate the 
creation of user-focused products and services that 
will enhance planning, mitigation, and adaptation 
e�orts statewide.
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Scan to read 
MP 177

Above. KC Horen and Jessie Christian snap a 
picture while traveling during 2024 fieldwork. 
Right. KC Horen collects data to study beach 

erosion in Kaktovik. 

https://survey123.arcgis.com/share/70c443e4c2a94e29acdf4652115d5851
http://doi.org/10.14509/31279
https://doi.org/10.14509/31279


LANDSLIDE HAZARDS PROGRAM
�e Landslide Hazards Program (LHP) 

continues to work closely with federal and state 
entities, local governments and communities, and 
other DGGS sta� on both new and ongoing proj-
ects to assess landslide hazards across the state, 
particularly in Prince William Sound (PWS) and 
Southcentral–Southeast Alaska. Funding from 
a USGS Cooperative Agreement has played an 
integral part of the Barry Arm/PWS monitoring 
and research program over the past few years, 
and has now expanded research, monitoring, 
and mapping capabilities in Southeast Alaska. 
�e program continues to populate the Alaska 
Landslide Inventory with ongoing and previous 
landslide studies and plans to provide landslide 
information to the public through an online 
interactive map and data portal. 

�is year the LHP launched the Alaska 
Landslide Reporter (ALR) application. �e ALR 
platform encourages citizen science by providing a 

way for members of the public to report landslide 
locations and information. Submissions will give 
geologists critical data to determine potential risk 
and impact while inviting contributors to play 
an active role in keeping Alaskans safe from the 
dangers of landslides before they impact lives. 

In 2024, the LHP received funding through 
the Federal Emergency Management Agency 
(FEMA) Cooperative Technical Partnership (CTP) 
Program to complete landslide hazard mapping 
and assessment for the City of Wrangell. After the 
devastating November 2023 landslide in Wrangell, 
the LHP has been working with the community to 
address the need for mapping and identify vulner-
able slopes and terrain. An additional FEMA CTP 
was awarded for the Geologic Hazards Section to 
host an Alaska Geologic, Climate, and Weather 
Hazards Workshop. �is workshop will provide 
a platform for scientists, engineers, emergency 
managers, government o�cials, and stakeholders 
at the Tribal, local, state, and federal levels to 
explore how we can be more prepared to respond 
to disastrous natural events. Our goal is to discuss 
agency roles, responsibilities, and capabilities before, 
during, and after various natural disasters to facil-
itate swift and e�ective disaster response without 
duplicating e�orts. We will ask participants to 
elaborate on their agency’s preparedness, past expe-
rience, specialties, and limitations to identify gaps 
in response capabilities and to highlight overlap 
for future collaborations. Establishing these roles 
and procedures ahead of time is critical for e�ective 
disaster response. �e workshop is scheduled for 
March 5–7, 2025, in Anchorage. 

In November 2020, Haines was impacted by 
extraordinary rainfall and a devastating landslide. 

Scan to 
download 
the Alaska 
Landslide 

Reporter app

Alaska Landslide Reporter App

dggs.alaska.gov/hazards/landslide-reporter.html
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http://dggs.alaska.gov/hazards/landslide-reporter.html
http://dggs.alaska.gov/hazards/landslide-reporter.html
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Following this event, through the FEMA CTP 
program, the LHP produced landslide inven-
tory and landslide susceptibility maps for the 
Borough of Haines. �ese maps will support the 
Borough of Haines in subsequent slope stability 
assessments, decision-making regarding future 
development, and emergency response plans. LHP 
geologists met with Borough of Haines o�-
cials about the maps and conducted community 
outreach about landslide science, research, and 
education. �e procedures and protocols estab-
lished by the LHP to produce these products and 
engage communities will be used for future proj-
ects in other high-risk communities in the state to 
assist them with land management decisions and 
provide education on areas that may be prone to 
landslide activity. 

�e LHP participated and contributed to 
various workshops tailored towards landslide 
hazards in 2024, including the Southeast Alaska 
Interagency Landslide Working Group in Sitka, 
Prince William Sound Tsunami Hazard Guidance 
Workshop in Valdez, Mitigating the Hazards of 
Permafrost-�aw Induced Landslides in Alaska and 
the Arctic in Glacier View/Matanuska Narrows, 

and Unstable Rock Slopes and Rock Failures 
Workshop in Vestland fylke, Norway. �ese work-
shops discussed the e�ects of a changing climate 
(as expressed in the cyclic advance and retreat of 
glaciers, degradation of permafrost, and prolonged 
and intense rainfall), expanding the weather station 
network throughout Alaska, monitoring programs 
and equipment, risk management, data acquisition 
and sharing capabilities, mapping, and collabora-
tion opportunities. 

�e LHP also collaborated with the USGS 
and Alaska Earthquake Center (AEC) on a special 
topical session, Advancing Our Understanding 
of Landslide Hazards in Alaska, at the 2024 
American Geophysical Union conference in Wash-
ington, D.C. �e goal of the special session was 
to convene a multidisciplinary group that would 
highlight recent scienti�c advancements in our 
ability to understand, assess, forecast, and warn of 
consequential landslide hazards in Alaska.
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Landslide Hazards program sta� participated in 
and contributed to many workshops, talks, and 
conferences this year. Left. Martin Larsen visits the 
community of Haines for an outreach event. Right. 
DGGS sta� traveled to Norway for the Unstable Rock 
Slopes and Rock Failures Workshop in Vestland fylke.



CLIMATE AND CRYOSPHERE 
HAZARDS PROGRAM

In 2024, the Climate and Cryosphere 
Hazards Program (CCHP) advanced its mission 
to assess, monitor, and predict the impacts of 
cryosphere changes on Alaska communities, 
infrastructure, and resources. Collaborating closely 
with the International Arctic Research Center 
and the Climate Adaptation Science Center at 
UAF, the program co-developed actionable science 
products aimed at enhancing state and municipal 
resilience to geologic hazards.

�e CCHP made signi�cant progress in snow 
distribution and avalanche research, conducting 
aerial lidar surveys in Southcentral Alaska, 
including the Municipality of Anchorage (MOA) 
and Barry Arm �ord. �ese e�orts support 
avalanche and landslide hazards research. �e 
program worked closely with the Swiss Institute 
for Snow and Avalanche Research to model future 
avalanche changes in Southeast Alaska and is now 
focusing on similar products for the MOA.

Glacier and permafrost hazards remained a 
central focus for the CCHP, with monitoring e�orts 
targeting glacier-related slope instabilities and 
glacier-dammed lakes and outburst �oods across 
the state. �e program expanded its innovative 
approaches to geologic hazard research, utilizing a 5 
MHz airborne ice-penetrating radar system to map 
glacier ice thickness and bed topography, providing 
critical data on the interplay between melting 
glaciers, slope stability, and infrastructure risks. At 
Mendenhall Glacier, the CCHP collaborated on 
grant proposals to improve glacier evolution models 
and �ood prediction capabilities. �e program also 
contributed to multi-agency initiatives to assess 
the Barry Arm landslide and responded to natural 

disasters, including landslides in Ketchikan, �oods 
in Juneau and Valdez, and avalanches in Anchorage.

In 2024, the CCHP secured funding and 
partnerships to sustain and expand its work. A 
FEMA study was launched to model modern and 
future snow avalanches and develop hazard indica-
tion maps for Anchorage. Funding from the U.S. 
Bureau of Reclamation will enhance snowpack 
distribution modeling through lidar and commu-
nity data integration, supporting the Community 
Snow Observations program. Additionally, the 
CCHP will contribute to a cooperative agreement 
with the USGS established to advance landslide 
hazard research and mapping.

�rough these comprehensive e�orts, the 
CCHP continues to deliver innovative solu-
tions and actionable science, supporting Alaska 
communities in adapting to the challenges of a 
changing cryosphere.

Top. This unique view shows 
a helicopter with an airborne 
ice-penetrating radar system 

suspended below it. This 
survey was conducted to 
map glacier ice thickness 

and topography for the CCHP 
program on Cascade Glacier, 

Barry Arm fjord. 
Bottom.  A new camera 

installation in cooperation 
with the City of Valdez at the 

ice-dammed lake on Valdez 
Glacier that is responsible for 

the annual outburst flood that 
threatens infrastructure and 
public safety. Photo: Malcolm 

Herstand, DGGS.
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EARTHQUAKE AND TSUNAMI 
HAZARDS PROGRAM

�e Earthquake and Tsunami Hazards 
Program (ETHP) is focused on reducing the 
impact of future earthquakes and earthquake-in-
duced geologic hazards like tsunamis and slope 
failures. A major component of this e�ort involves 
working directly with Alaskans (including emer-
gency management, law enforcement, community 
o�cials, and residents) to help them become more 
resilient in the face of ever-present earthquake-re-
lated geologic hazards through education, planning, 
mitigation, and response. To this end, the ETHP 
conducted 35 presentations around the state in 
2024, many in partnership with the Division of 
Homeland Security & Emergency Management 
(DHS&EM) and the Alaska Earthquake Center 
(AEC), and played a critical role in a Tsunami 
Operations workshop in Seward and a Maritime 
Guidance Workshop in Valdez. 

Hazard assessment is fundamental to resil-
ience, and the ETHP continues to assess relative 
seismic and tsunami hazards posed to communi-
ties, statewide infrastructure, and planned future 
projects. �e ETHP presented original research on 
fault systems in Interior Alaska at the Seismolog-
ical Society of America Annual Meeting as well as 
collected 75 mi2 of high-resolution lidar data and 

conducted active tectonics 
�eldwork as part of the West Susitna 
STATEMAP project. Under the National Tsunami 
Hazard Mitigation Program and in partnership 
with the AEC, DGGS published tsunami hazard 
reports for Anchor Point, Kenai, Ninilchik, and 
Tyonek in Cook Inlet and helped Unalaska renew 
its TsunamiReady certi�cation in 2024.

�e ETHP continues to administer the 
Alaska Seismic Hazards Safety Commission—a 
diverse panel of professionals who provide infor-
mation to the public after signi�cant earthquakes, 
promote public education and legislative policy 
to reduce the state’s vulnerability to earthquakes, 
and amplify results of earthquake engineering 
resilience studies in Alaska. �e ETHP manager, 
Barrett Salisbury, represents DNR as the current 
chair of the commission. �e commission traveled 
to Juneau in March 2024 to advocate for a state-
wide residential building code and to recommend 
that critical infrastructure like schools and hospi-
tals be prioritized for inspections to determine if 
structural retro�ts are necessary. 

Barrett Salisbury 
visited a Fairbanks-

area school 
to talk about 

earthquakes, 
landslides, and 
tsunamis with 

local students.

Prince William Sound cruise as part of the Tsunami Hazards 
Guidance for Vessel Operators workshop, sponsored by the Prince 
William Sound Regional Citizens' Advisory Council and City of Valdez. 
This workshop brought together landslide and tsunami science 
experts, vessel operators and harbormasters, and emergency 
response o�icials to understand increasing landslide-generated 
tsunami risks in Alaska and to discuss agency responsibilities, 
current guidance for mariners, communication mechanisms, and 
research questions in the scientific community.
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GEOLOGICAL HEALTH HAZARDS 
PROGRAM

�e Geological Health Hazards Program 
(GHHP) includes the Alaska Radon and the 
Alaska Groundwater Quality programs, which 
provide vitally needed data to the public on risks 
to their home health and act as a bridge to join 
public information with actionable scienti�c data. 
More importantly, the GHHP improves the health 
and well-being of residents in all areas of the state 
and at all income levels. 
Alaska Radon Program 

Naturally occurring radon gas is a direct risk 
to the health of Alaska residents. Radon gas can 
concentrate in the lowest levels of buildings and 
may be present in many areas of the state. In 2024, 
approximately 21,000 lung cancer deaths were 
directly related to home radon exposure across the 
United States. �e Alaska Radon Program is funded 
by the federal Environmental Protection Agency 
(EPA) through a grant from the Alaska Department 

of Environmental Conservation, Air Quality Divi-
sion. DGGS manages the program in coordination 
with the UAF Cooperative Extension Service. �e 
program provides free home testing kits to resi-
dents, along with technical information on radon 
mitigation resources for residents who receive high 
test results. In 2024, the program tested a total of 
517 homes across the state, over 40 of which tested 
at or above the EPA’s action level of 4 picocuries per 
liter of air of radon. �rough the program’s public 
outreach and engagement e�orts, we educated, 
contacted, and reached 54,950 Alaskans through 
social media channels, news media, and interviews. 
Additionally, we directly spoke with over one 
hundred Tribal and village environmental sta� at 
indoor air quality trainings held in the winter and 
spring of 2024. 
Alaska Groundwater Quality Program 

Several years ago, the division received 
funding from the EPA to develop a methodology 
to track groundwater quality in Alaska. �e goal 
of this program is to provide information to state 
residents on their groundwater quality through 
an online portal which collects and maps home 
well-water testing results. DGGS also maintains 
the Be Well Informed tool, which provides home-
owners with a tool to better understand results 
from laboratories and testing facilities. In 2025, 
we plan to build this out into an integrated tool, 
making it possible to map groundwater results 
as they are submitted to the agency from home-
owners and communities with limited delays in 
data processing.  

Fairbanks resident John Olson and his three-week-old baby goat 
stopped by the Fairbanks o�ice in January to pick up a radon test 
kit as part of our Radon Action Month outreach e�orts.
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Coastal Hazards Program Responds to Coastal Storms and Flooding Events
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Flooding in Kotzebue following 
the late October 2024 storm.
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Landslide Hazards Program Responds to Slope Instabilities
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O�icials, including Senator Lisa Murkowski, visit the 
site of the August 27 landslide in Ketchikan. Photo: 
Michelle Kubalack. Inset. Aerial view of the landslide. 
Photo: Lance Kramer.

The November 20, 2023, Wrangell 
landslide. DGGS is currently working 
on producing a landslide assessment 
for the community.
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DGGS/AVO geologist Abbey Nastan during 2024 fieldwork at Mount 
Edgecumbe. In 2024, Volcanology Section sta� flew 105 days of 
helicopter-supported fieldwork.
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VOLCANOLOGY

From left to right: Lee Zirnheld, Scott Crass, Abbey Nastan, Cheryl 
Cameron (Section Chief), and Dain Harmon.

�e Volcanology Section is part of the multi-
agency Alaska Volcano Observatory (AVO). AVO’s 
primary objectives are to provide timely and accu-
rate warning of volcanic activity in Alaska, assess 
volcanic hazards, and conduct scienti�c investi-
gations to understand the timing, likelihood, and 
processes leading to volcanic eruptions and asso-
ciated hazards. Alaska has more than 50 volcanoes 
with recent activity, and about 80 percent of the 
active volcanoes in the United States. �e primary 
hazard from erupting Alaska volcanoes is volcanic 
ash, particularly from ashfall on communities 
and ash in the atmosphere disrupting aviation. 
AVO utilizes knowledge of particular volcanic 
systems, combined with operational monitoring 

that includes satellite remote sensing, seismology, 
infrasound, gas emissions, and ground deforma-
tion, to assess risk and provide warning of volcanic 
eruptions and hazards.

2024 AVO FIELD OPERATIONS
During this �eld season, �eld personnel from 

all three AVO partner agencies (DGGS, along with 
USGS and UAF Geophysical Institute) visited 
122 volcano monitoring stations across Alaska, 
stretching from volcanoes in the far western Aleu-
tian Islands to Mount Edgecumbe in Southeast 
Alaska. Our monitoring sites are very remote and 
are generally accessed via helicopter. �e Volca-
nology Section contracted three helicopter vendors 
who �ew a total of 105 of the 130 scheduled days. 
�is year, we also conducted some work via boat–
our �eld crews caught a ride out to the far western 
Aleutian Islands with the U.S. Fish & Wildlife 
Service research vessel Tiĝlax̂. �ey then had to do 
some strenuous hiking to conduct volcano moni-
toring station maintenance for our networks on 
Semisopochnoi, Little Sitkin, and Gareloi. All of 



Aerial photo of Great Sitkin Volcano from the north. Some steam 
is visible on the active part of the lava dome, which is snow free. 
Photo: Steven Skeehan.
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this hard work completed by our �eld crews has 
yielded fantastic results: high-quality data, a more 
resilient network, and now AVO o�cially monitors 
35 volcanoes with local ground instrumentation–
the highest number ever reached.

2024 �eldwork also included a geologic 
study at the mud volcanoes on the �ank of Mount 
Drum, near Glennallen, where new thermal 
springs were observed; ongoing mapping at 
Shishaldin to document and understand the 2023 
eruption; volcano hazard studies and community 
engagement at Makushin; and further work to 
determine the youngest eruptive deposit's age and 
character at Mount Edgecumbe.

2024 VOLCANIC ACTIVITY YEAR-IN-
REVIEW

In 2024, Volcanology Section sta� responded 
to volcanic eruptions at Great Sitkin and Atka 
volcanic complex, the tail end of the 2023 erup-
tion at Shishaldin Volcano, and signi�cant unrest 
or other events at Spurr, Trident, Gareloi, Kanaga, 
and Cleveland volcanoes, as well as many resus-
pended ash events in the Katmai area. 

During unrest and eruptions, Volcanology 
Section personnel work with AVO partners on 
numerous response duties, including: 

• Issuing volcanic eruption alerts in collaboration 
with USGS and UAF colleagues.

• Monitoring satellite and seismic data streams 24/7.

• Keeping detailed records of eruption 
chronologies, impacts, and response activities.

• Conducting outreach to engage citizen scientists. 

• Maintaining current information on public and 
internal websites, Facebook, X, and Instagram.

2024 VOLCANO ACTIVITY 
HIGHLIGHTS
Great Sitkin 2021–2024 Eruption 

In 2024, Great Sitkin Volcano (in the central 
Aleutians) continued its slow and steady erup-
tion of lava. �is eruption began in 2021, and 
the alert levels remained at ORANGE/WATCH 
throughout 2024. AVO scientists continue to 
monitor the extent of the lava �ow within the 
summit crater, mostly using satellite radar data.
Atka Volcanic Complex 2024 Eruption

Korovin Volcano, part of the Atka volcanic 
complex in the central Aleutians, experienced 
a brief phreatic (steam-driven) explosion on 
March 27, 2024. No ash deposits or other surface 
changes were seen after the explosion. In response, 
AVO raised the alert levels to YELLOW/ADVI-
SORY. Seismic activity dropped o� quickly after 
this event, and the alert levels were returned to 
GREEN/NORMAL on April 9.
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Shishaldin 2023–2024 Eruption 

Shishaldin Volcano, in the eastern Aleu-
tians, had a signi�cant eruption in 2023 with 13 
explosive events in total, the last occurring on 
November 3, 2023. 

In 2024, Shishaldin spent New Year’s Day 
at ORANGE/WATCH but was lowered to 

YELLOW/ADVISORY the next day. �e volcano 
exhibited typical post-eruption unrest, including 
frequent small earthquakes, a vigorous steam 
and gas plume, and occasional volcanic tremors 
and tiny explosions, too small to eject any mate-
rial out of the vent. Apart from six days spent at 
ORANGE/WATCH in February when fresh ash 
was seen on the snow, this activity declined grad-
ually, with the alert level lowered to GREEN/
NORMAL on August 30, 2024.
Kanaga Unrest

Kanaga Volcano, in the central Aleutians, 
experienced a phreatic (steam-driven) explosion on 
December 18, 2023. At the beginning of 2024 the 
alert levels remained at YELLOW/ADVISORY due 
to ongoing seismic activity, but as this decreased to 
background levels, the alert levels were lowered to 
GREEN/NORMAL on February 27.
Gareloi Unrest 

In February 2024, there was an earthquake 
swarm at Mount Gareloi in the western Aleutians, 
which prompted AVO to raise the alert levels to 
YELLOW/ADVISORY on February 12. High 
levels of seismicity continued for a few weeks but 
then declined, and the alert levels were lowered to 
GREEN/NORMAL on March 5. No other signs of 
unrest were detected during this period.
Cleveland Unrest 

In July 2024, the very active Mount 
Cleveland in the central Aleutians experienced 
higher-than-usual rates of sulfur dioxide gas emis-
sions and detections of high surface temperatures, 
which prompted AVO to raise the alert levels 
to YELLOW/ADVISORY on July 5. However, 
this activity declined to Cleveland’s usual level of 
activity quickly, and the alert levels were lowered 
to GREEN/NORMAL on July 8.

Above. The northeast flank of 
Shishaldin Volcano. Pyroclastic flow 

deposit fans from the 2023 eruption 
form light-colored outcrops at the center 

bottom of image. Photo: M. Loewen, AVO/USGS, 
July 30, 2024. Inset. AVO geologist Pavel Izbekov examining a large 
lava block on the surface of proximal pyroclastic flow deposits on 
the northeast flank of Shishaldin. Photo: Matt Loewen, AVO/USGS, 
July 30, 2024.
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Great Sitkin

Kanaga

Gareloi

Cleveland

Mount Spurr

Trident

Katmai Mt Edgecumbe

Eruption

Unrest

Other

Atka 
Volcanic 
Complex

Shishaldin

Alert levels raised to YELLOW/ADVISORY at 
Korovin volcano on March 27, part of the 
Atka volcanic complex; levels were lowered 
to GREEN/NORMAL on April 9.

Apart from six days spent at ORANGE/WATCH in 
February when fresh ash was seen on the snow, 
Shishaldin spent most of the first half of 2024 
at YELLOW/ADVISORY, and was eventually lowered 
to GREEN/NORMAL on August 30, 2024.

Mount Edgecumbe moved 
from UNASSIGNED to GREEN/
NORMAL for the first time on 
February 26, 2024.

Kanaga Unrest
Alert levels lowered to GREEN/NORMAL on 
February 27 following a phreatic explosion in 
December, 2023.

The very active Mount 
Cleveland experienced 
higher-than-usual rates 
of sulfur dioxide gas 
emissions and detections 
of high surface 
temperatures. The alert 
levels were raised to 
YELLOW/ADVISORY on July 
5, but quickly lowered to 
GREEN/NORMAL on July 8.

AVO raises 
Mount Spurr
alert levels 
to YELLOW/
ADVISORY on 
October 16, 
2024.

Gareloi Unrest 
Alert levels raised to YELLOW/
ADVISORY on February 12; alert 
levels were lowered to GREEN/
NORMAL on March 5.

2024 2025



39

Spurr Unrest

Mount Spurr, one of Alaska’s Cook Inlet 
volcanoes, experienced a gradual increase in earth-
quake activity and ground deformation beginning 
in March 2024. Additionally, a new, small crater 
lake formed at the summit of Mount Spurr some-
time between May and June—the �rst time that a 
lake has been present since the 2004–2006 period 
of unrest. Typical earthquake rates were about 20 
very small earthquakes per week, with the largest 
around magnitude 2. �e ground deformation 
amounted to about 1.6 inches outward move-
ment by October. �ese data are indicative of new 
magma being emplaced below the volcano, which 
may or may not be a prelude to a future eruption. 
AVO issued two information statements about this 
activity in April and October, but as the activity 
was ongoing for an extended period, AVO decided 
to raise the alert levels to YELLOW/ADVISORY 
on October 16, 2024.

Special Note on Mount Edgecumbe

A complete monitoring network was 
installed at Mount Edgecumbe in July 2023 while 
Edgecumbe was experiencing ongoing ground 
deformation and low rates of seismic activity 
that had �rst been noted in 2022. After a period 
of evaluating the typical activity at Edgecumbe, 
AVO moved the volcano from UNASSIGNED to 
GREEN/NORMAL for the �rst time on February 
26, 2024. Low levels of seismic activity and 
decreasing rates of ground deformation continued 
throughout the year.

Above. Michelle Coombs, AVO/USGS geologist, exposes 
tephra and peat layers in a bog on Kruzof Island during 

fieldwork at Mount Edgecumbe. Photo: Abbey Nastan. 
Background. Summit of Mount Spurr. Photo: Wyatt Mayo. 
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Check out the new site!
avo.alaska.edu

AVO geologists M. Loewen (left) and C. Waythomas (right) on 
the north side of Shishaldin discussing lahar flow paths from 

the 2023 eruption. Shishaldin is in the background. Photo: 
Jordan Lubbers, AVO/USGS. July 25, 2024.
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�e Geologic Information Center (GIC) 
provides publication, geographic information 
systems (GIS), and information technology (IT) 
support services that provide access to geologic 
information related to Alaska’s vast resources and 
support for geologic hazard response. �e GIC’s 
ability to publish, host, and distribute large volumes 
of data supports collaborations with federal and 
other state organizations, minimizing duplication of 
e�ort and cost. �e wide range of published services 
helps to better inform land management deci-
sions and encourage investment, exploration, and 
development of the state’s resources, resulting in a 
bene�cial �scal impact to Alaska's economy, worth 
billions of dollars. �e quality of DGGS’s Alaska 
geological database, the quality and scale of maps, 
and the ease of access was rated number one in the 
United States by the recently released Fraser Insti-
tute’s 2023 Annual Survey of Mining Companies.

�e GIC successfully supports the state’s geol-
ogists, scientists, engineers, and decision-makers 
with e�ective, timely, and low-cost solutions to 
complex problems. �is is only possible by having 
our team of highly skilled professionals embedded 
and integrated within the division. �is allows 
GIC sta� to (1) work closely and directly with 

domain experts, (2) rapidly respond to issues, and 
(3) develop cost e�ective storage and processing 
solutions that support the division and many 
others throughout the state.

In 2024, the GIC facilitated the publication 
of 77 new geologic reports, maps, and datasets, 
including six new geologic maps*: 

• Sur�cial-geologic map of the Big Hurrah–
Council–Blu� area (600 mi2)

• Geology and geologic hazards in the Whittier 
area (100 mi2)

• Sur�cial-geologic map of the Kivalina area (160 
mi2)

• Bedrock geologic map of the Taylor Mountain 
area (898 mi2)

• Bedrock geologic map of the Western Tanacross 
area (1,716 mi2)

• Bedrock geologic map of the Big Hurrah–
Council–Blu� area (595 mi2)

Twelve new geologic maps are in production 
for release next year, and 15 additional geologic 
maps are slated for GeMS conversion as part of 
the STATEMAP program. 

*Publication numbers reported in the By the Numbers section track 
Fiscal Year metrics.
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We served over 30 TB of digital geologic 
data and information from the DGGS website 
(dggs.alaska.gov) and geoportals. �e GIC also 
manages DGGS’s public outreach e�orts, which 
include over 4,000 followers on X, 2,000 followers 
on Facebook, 730 users on LinkedIn, and 530 
subscribers to the division’s news feed. In addition, 
we respond to hundreds of in-person, phone, and 
email information requests. 

A LOOK INSIDE PUBLICATIONS 
�e GIC oversees the publication and distri-

bution of the division’s numerous maps, reports, 
and data releases. Publications include every-
thing from handouts on the dangers of radon to 
technical reports on coastal erosion and geologic 
maps. At any given time, there are dozens of 
publications in the works, each of which require 
di�erent review and editorial needs, depending on 
the publication series and type of data. Numerous 
hours of review, layout, GIS work, editing, and 
metadata writing go into each, and that does not 
count the time authors spend conducting �eld-
work, preparing and analyzing data, and writing 
the reports! GIC sta� are continually looking for 
ways to improve the e�ciency of our publication 
process to ensure data releases are timely, while 
maintaining rigorous scienti�c standards. Our 
online Publication Dashboard allows managers 
and sta� to quickly determine the status of items 
in the publication queue. We have also initiated a 
quarterly division publications meeting to increase 
the visibility of publication status and priorities. 

To highlight the importance of documenting 
and publishing authoritative process methodolo-
gies and data standards, the division introduced a 
new publication series, the DGGS Techniques and 
Methods (TM) series. �is series consists of content 

that describes approved techniques and methods 
related to the collection, storage, visualization, anal-
ysis, or interpretation of scienti�c data. A TM may 
include items such as data standards, data collec-
tion guidelines, data creation guidelines, manuals, 
process documentation, analytical models, or soft-
ware documentation. See a full list and description 
of the DGGS publication types here: dggs.alaska.
gov/pubs/publisher/dggs.

FIELD COMMUNICATION AND 
SAFETY

Fieldwork is the heart of DGGS's geoscience 
research. GIC personnel support our scientists with 
training and equipment needed to operate safely 
in the �eld and respond to emergencies. Essential 
safety and communication equipment include 
helicopter helmets, radios and repeaters, satellite 
phones, GPS trackers, and emergency �rst aid 
bivouac kits. �is year, GIC equipped roughly 36 
sta� on 34 distinct �eld projects. In addition to 
providing equipment support for this year’s �eld-
work, GIC sta� co-leads the annual collaborative 
review of the division’s Field Operations Safety 
Manual and �eldwork safety outcome.

GIC sta� ensure DGGS sta� in the field are prepared for routine and 
unexpected safety issues. 
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GIS SUPPORT TO THE DIVISION
�e GIC provides a full range of GIS support 

to the division. We have six dedicated GIS analysts 
within the division, four of which are GIC sta�. 
Additionally, many employees at DGGS, though 
not o�cially identi�ed as GIS analysts, are 
advanced users and use GIS daily for data collec-
tion, creation, storage, and distribution. We place 
heavy emphasis on geospatial education, a prime 
example being our GIS Tips and Tricks training 
sessions, a weekly sharing of GIS knowledge that 
has been going on for over six years. In addition to 
education, GIC supports the division with online 
geoportals, data services and applications, cartog-
raphy guidance and creation, as well as one-on-one 
assistance. To meet our mission requirements as 
e�ciently as possible, we primarily leverage the 
full suite of Esri GIS software through a multi-year 
enterprise agreement. We supplement this with 
their Advantage Program, which provides us addi-
tional resources to better support the division with 
quality GIS support.

THE DGGS GEOPORTALS—EASY 
ACCESS TO DATA AND APPS

Over the years, GIC personnel have built and 
now maintain a suite of geoportals where we host 
and share hundreds of geologic, elevation, and 
imagery datasets as well as interactive web apps for 
both the public and decision-makers. �ese geopor-
tals allow users to share, discover, and access geologic 
data, maps, and interactive applications and are part 
of the State of Alaska Spatial Data Infrastructure 
managed by the Alaska Geospatial O�ce.

GIC sta� has worked hard to increase the 
quality and quantity of data and web apps on the 
division’s geoportal (geoportal.dggs.dnr.alaska.
gov). Amy Macpherson, one of our geospatial 

GIC Publications

MP 169 v. 2, AK GeMS Symbology: A descrip-
tion of the AK GeMS Style File

 Macpherson, A.E. and others, doi.org/10.14509/31101

MP 175, Alaska GeMS geologic mapping system 
status report: January 1, 2016–June 30, 2023
Hendricks, M.D and others, doi.org/10.14509/31088

MP 170 v. 2, AK GeMS data dictionary: A 
description of the Alaska geologic mapping 

schema
Hendricks, M.D., and others, doi.org/10.14509/31172

DDS 21, Catalog of source data for tsunami 
inundation modeling in Alaska

Nicolsky, Dmitry and others, doi.org/10.14509/30953

Presentations

Using Python to Automate AKGeMS Geologic 
Map Legends

presented at USGS Digital Mapping Techniques 
Workshop Series DMT2024 

doi.org/10.14509/31305

Creating, managing, and using ancillary data 
within the AK GeMS geologic mapping system

 presented at USGS Digital Mapping Techniques 
Workshop Series DMT2024 

doi.org/10.14509/31277

Building a comprehensive QA/QC process for 
AK DGGS geologic mapping 

presented at USGS Digital Mapping Techniques 
Workshop Series DMT2024 

doi.org/10.14509/31276

Geologic mapping system status report 
presented at USGS Digital Mapping Techniques 

Workshop Series DMT2024 
doi.org/10.14509/31274
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IT
SUPPORT
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Web Apps

Web apps, including Exploration 
Geochemistry, and Geophysics 
Web App, are developed and 
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Massive 
Low-Cost 

Data 
Storage

Ability to maintain a robust 
IT infrastructure is the 
critical backbone to DGGS' 

ability to support Alaska
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AGO Imagery 
Portal

GIC provides critical IT 
& GIS support to the 
Alaska Geospatial 

Office's Imagery Portal

24-Hour IT 
Support

IT staff is available 24 hours a day 
to support hazard response, 
unexpected outages, and 

other time-sensitive issues

DGGS
Geoportals

Hundreds of geologic, 
elevation, & imagery 
datasets and web 

apps

Field 
Data 

Collection 
Support

GIC provides critical support 
for year-round field data 
collections including rugged, 

lightweight mobile servers

DGGS
Website

An intuitive, up to date, 
and information-packed 
website is the “go-to” site 

for geologic information 
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analysts,  expertly functions as our geoportal 
primary administrator, diligently adding numerous 
improvements as well as increasing integration 
with the Alaska DNR ArcGIS Online Portal and 
the State of Alaska Hub site (gis.data.alaska.gov). 
We have over one thousand services and items 
stored within our DGGS Geoportal. 

Working with our IT sta�, we have updated 
our geoportal architecture. We split the components 
of the geoportal across multiple virtual machines, 
allowing us to optimize con�gurations for each 
component. �is allows us to have a dedicated 
primary server, a dedicated image server, and a dedi-
cated enterprise database server. �ese updates will 
support the division well into the future. 

�e GIC also provides access to roughly 11 
TB of Alaska elevation data through our Eleva-
tion Portal (elevation.alaska.gov). In addition, we 
continue to provide IT and GIS support to the 
Alaska Geospatial O�ce while they build an inte-
grated Imagery and Elevation Portal for Alaska. 

IT SUPPORT
Our IT sta� provides critical infrastructure 

and support to the division’s geologists, scientists, 
and engineers, o�ering cost-e�ective solutions 
when compared to cloud services. Our team 
of highly skilled Alaska-based IT professionals 
provide e�ective, timely, and low-cost solutions 
to address our unique and complex needs. �ey 
work closely with domain experts, rapidly respond 
to issues, and develop economical storage and 
processing solutions that support DGGS and 
many others throughout the state. With a focus 
on local sta�, local storage, and home-grown 
solutions, DGGS IT ensures that our services are 
not only e�cient but also contribute to the local 
economy and community.

DGGS's catalog of websites is an inte-
gral component to meeting our mission, which 
includes providing not only timely and accurate 
data related to Alaska’s natural resources, but also 
for the systematic collection, evaluation, archiving, 
and distribution of geologic hazards data. �e 
importance of this shared resource is emphasized 
by the fact that our website distributed over 30 
terabytes of data in 2024.

PROGRAMMING
�e GIC IT sta� provide essential program-

ming for a wide range of projects within the 
division, while also maintaining multiple appli-
cations and databases: publications, photo, 
geochemical, elevation, and the GMC online 
inventory. �is in-house programming support 
allows us to release and maintain unique appli-
cations, tailored to the speci�cs required for 
the data (e.g., the Palynology Index, doi.
org/10.14509/30900).

42,000+

Views per Year

Geothermal 
Sites of 
Alaska

Elevation Data 
Status

Alaska Radon

Exploration 
Geochemistry

21,000+

16,000+

10,000+

Our Most-Popular Services and Apps

Scan to explore 
our geoportal!

45

http://gis.data.alaska.gov
http://elevation.alaska.gov
http://doi.org/10.14509/30900
http://doi.org/10.14509/30900
https://geoportal.dggs.dnr.alaska.gov/portal/home/


��������������������������� �������
�������
��
�	����������������������
�����������������	��������������������
�������������	����������	������������������
���������������������	�������������
������������
������	�����
���������
�	���������������
�������	
��
��
��������
�����	��������������������
�������������������	����
��	�������
�	����
���������

������������������� �
������������������ �
��
��������������������������
���������������������������	�������������������
��������������	�����������������		�����������
���
�������������� ���������������������������
�����������������������������
��	�������������
���������������
¢��������¢�������������	�����

��	�������������� ���������
��������� �������������������
����������������	������¬������
���������������������������������
�� �������������������������

���������������
��	�������������
����������������
�����
¢��������¢���������������
��������������������������������
����� ���	���������� �����	��
�
�������
�	�����������
�
��
�	����������
��������������	���	��� ������������
�������������������
�����������	�

������	����������������������
������������������
������������������������������������ ����

����������������� ���������������
��	��������
��� �
���������������������������������������

2.4

18

2013–2020

2021–2023

AK GEMS PRODUCTION RATE (MAPS/YEAR)

THE ALASKA GEOLOGIC MAPPING SYSTEM 
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West Susitna project sta� during 
2024 fieldwork. GIC work with sta� to 

ensure accurate field data collection 
happens in the field so mapping back in 

the o�ice is e�icient.
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Development and management of accurate 
and reliable geospatial data saves lives; enables 
every sector of the workforce to do their jobs 
more e�ectively and e�ciently; supports the 
state’s private sector economy; and shows Alaska is 
open for business. Indeed, maps are the basis for 
all decision-making. Almost every question we ask 
is answered with a “what, where, and when” about 
locations, patterns, and changes over time—
these are nuts and bolts of the Alaska Geospatial 
O�ce's (AGO) mission to support informed 
decision-making.

ALASKA GEOSPATIAL OFFICE

Leslie Jones

Geospatial Data: The Secret Sauce for 
Building Accurate and Reliable Maps 

A map is like a 
lasagna, consisting 
of various layers of 
geospatial data such 
as road networks, 
addresses, land 
ownership bound-
aries, schools, trails, 
rivers, and hospitals.  

Why it matters: 
Map once and use many times. �e same map 
is used to answer unlimited questions related to 
economic investment, emergency response, supply 
chains, and resource development. 

�e AGO is partnering with agencies and 
organizations across the nation to �ll data gaps 
and improve data availability, thus reducing dupli-
cation and wasted resources. We accomplish this 
through coordination of the Alaska Geospatial 
Council (AGC; agc.dnr.alaska.gov).

Did you know Alaska 
received a D in the most 
recent National States 
Geographic Information 
Council Geospatial Maturity 
Assessment that assesses 
the completeness, accuracy, 
and availability of geospatial 
data for every state in the 
nation? AGO aims to fix that!

River & Lakes

Elevation

Land Ownership

Imagery

Adminstrative 
Boundaries

Roads & Trails
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Data Governance: Management and Policy to 
Support Data Quality and Reliability

Have you ever wondered how your address makes 
its way to Google Maps? Maybe you haven’t thought 

much of it, but we do every 
day. �ink of data gover-
nance as the “rules of the 
game” for sharing and using 
geospatial data. It ensures 
that data are managed prop-
erly, shared fairly, and used 
responsibly. 

Why it matters: Without 
rules, there would be 

con�icting data sources, wasted resources, and bad 
decision-making. 

�e Alaska Geospatial O�ce works across 
sectors and partnering organizations to create and 
implement governance for Alaska’s geospatial data.

Data Pipelines: the Delivery System

�ink of data pipelines as the system that moves 
geospatial data from where they're collected and stored 
to the people and tools that need them in a clean and 
organized way. Data governance is the backbone and 
foundation for implementing data pipelines.

Why it matters: Without data pipelines, data �ow 
ine�ciently—we would face big problems with 
outdated and inaccurate maps, agencies would 
duplicate data collections and expenditures, and 
the lack of immediate access to data would slow 
decision-making. 

�e Alaska Geospatial O�ce administers 
the State Geoportal (gis.data.alaska.gov), which 
connects data hubs managed by local, state, and 
federal governments and universities to ensure 
decision-makers are accessing real-time data 
from agencies and organizations across the state, 
reducing time spent sorting through websites and 
responding to data requests. 

The Geospatial 
Data Act of 2018
was put into federal 
law to support 
geospatial data 
governance and 
reduce duplicative 
spending across 
all levels of 
government.

DGGS Energy Resources geologist 
Trystan Herriott during a fieldtrip 
to the North Slope.
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ALASKA GEOSPATIAL COUNCIL 
�e AGC coordinates across stakeholder 

groups (federal, state, and local governments; 
universities; Tribal and Native corporation; 
non-pro�t and private organizations) to �ll gaps 
in essential geospatial data, reduce duplication 
of data collections and management, cost-share 
projects to increase e�ciencies in resource 
spending, and improve data accessibility for deci-
sion-making. In 2024, the AGC added an Energy 
and Utilities Working Group. �ere are now four-
teen working groups supported by membership 
from across the nation. �ese include: Imagery 
and Elevation, Hydrography, Wetlands, Cadas-
tral, Vegetation, Soils, Food Security, Enterprise, 
Transportation, Geodetic, Coastal and Ocean, 
Unmanned Aerial System (UAS) Policy, Energy, 
and Utilities working groups. To learn more, visit 
agc.dnr.alaska.gov.

�e AGC continues to support the mission 
of the Alaska Mapping Executive Committee 
through regional and local coordination. In 2024, 
this partnership resulted in 100 percent comple-
tion of wetland mapping (National Wetland 
Inventory) and is supporting statewide mapping 
related to hydrography (surface waters), eleva-
tion (lidar), vegetation, shoreline, and nearshore 
sea�oor mapping.

THE STATE GEOPORTAL
�e State Geoportal, administered by 

the AGO, continues to provide access to loca-
tion-based data, maps, and decision-support tools, 
which makes the state’s vast collection of spatial 
data easier for the public to locate and use. �e 
portal ensures decision-makers are accessing real-
time data from agencies and organizations across 

the state, thus reducing time spent sorting through 
websites to respond to data requests. �e AGC 
provides a forum for data managers across the state 
to create a shared vision of governance and policy, 
thereby ensuring long-term viability of the state’s 
geospatial data assets. �e geoportal serves 1,900 
datasets and maps from 20 federal, state, and local 
governments across Alaska. In 2024, the State 
Geoportal was visited by more than 65,000 users.

IMAGERY PROGRAM AND PORTAL
High-resolution imagery is widely used 

throughout the public and private sectors to 
support informed decision-making. DNR uses 
satellite imagery to monitor wild�res, support 
oil and gas permitting and compliance, monitor 
trespass and compliance on state lands, make 
shoreline erosion assessments, and assist with 
emergency response. For the past three years, the 
AGO has coordinated a contract with Planet Labs, 
which is cost-shared between DNR divisions. 
Using satellite imagery to view remote locations 
around the state reduces the cost of many division 
operations, which often require travel to these 
locations via plane or helicopter. For example, the 
Division of Forestry & Fire Protection uses heli-
copters to track wild�re perimeters, which is costly 
and dangerous. Over the past two years, the use 
of satellite technologies has enabled the division 
to reduce the number of helicopter �ights and 
increase e�ciencies in digitizing wild�re perime-
ters, resulting in substantial cost savings.

Imagery is made publicly accessible through 
the Imagery Portal, which received more than 
267 million data requests from179,302 unique 
users in 2024.
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�e Alaska Geologic Materials Center (GMC), 
operated by DGGS, hosts an archive of geologic 
data with an estimated replacement value of $35 
billion. �e decades’ worth of data from energy, 
mineral, and geologic collections are housed 
in the Anchorage-based facility, a venue that 
provides a wide range of users (industry, govern-
ment, academia, and the public) access to these 
samples for identifying new resource prospects and 
increasing our geologic knowledge of the state. 

�e Anchorage repository opened on July 1, 
2015, and has completed its ninth �scal year since 

moving from its original location in Eagle River. 
Fee collection began in fall 2018. �ere were 
more than 650 visits to the facility in 2024. While 
this is a drop from the 1,151 visitors in 2023, 
many of the visitors counted in 2023 represent 
the one-time occurrence of a several-month-long 
pilot curriculum to train high school students as 
mineral technicians.

�e GMC’s database-driven search engine 
allows users to view a real-time inventory of nearly 
781,000 public sample items quickly and easily 
before visiting the facility. �is innovative and 
complex database and online search engine was 
developed in-house by DGGS sta� and continues 
to serve user needs. In 2024, 2 TB of data were 
downloaded from GMC web pages.

�e GMC’s overarching objectives are to 
physically and digitally curate its collection and 
expand global access to materials to stimulate 
exploration and development of Alaska’s resources. 
Recent procurement of automated, nondestruc-
tive scanning equipment will allow for the digital 
visualization and distribution of these datasets to 
the global geologic community. 
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GMC sta� from left to right: Kurt Johnson, Alex Garcia, Gabriella Efird, 
and Kaleb Smith.

2024...by the numbers
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After several years of making strides towards 
acquiring non-destructive scanning equipment at 
the GMC, a scanning platform was selected. �e 
HySpex scanning platform is expected to be deliv-
ered in March 2025, and initial production scans 
of mineral and energy cores could start as soon 
as July 2025. A pending federal �scal year 2025 
USGS National Geological and Geophysical Data 
Preservation Program (NGGDPP) grant would 
support personnel costs, data storage hardware, 
and related programming needs.

Geologists from independent and major energy 
companies continue to represent the most frequent 
visitors to the GMC and travel to Anchorage to 
sample and examine tens of thousands of feet of 
drill core and cuttings. As production declines 
within the mature Prudhoe Bay oil �eld, it is 
essential to encourage oil and gas exploration and 
development by the industry elsewhere in Alaska. 
Strong interest in the North Slope Nanushuk play 
continues, and several industry workshops have 
been hosted at the GMC. 

Government researchers were the second-
most frequent visitors, followed by those from 
the mining industry, who examined GMC core 
samples to identify potential critical minerals like 
nickel, cobalt, REEs, or other deposit types. 

Interest in geologic carbon sequestration, 
including the potential for chemical capture 
of carbon dioxide, and are driving new client 
requests. Visitors and academic researchers also 
�nd value for the educational opportunities 
o�ered by this facility.

�e following list of entities and orga-
nizations that visited the GMC illustrate the 
wide-ranging interest in the geologic inventory:
Arctic Slope Regional Corp
Calista Corp
ConocoPhillips Alaska
Core Labs
Fugro
Geolog
Hilcorp Alaska
Santos (Oil Search)
Thyssen Petroleum
Felix Gold
Kobold
MDF Global
Polar X

Alaska Oil and Gas Conservation 
Commission
Alaska Dept. Environmental 
Conservation
Alaska Volcano Observatory
Sandia National Laboratories
US Bureau of Land Management
US Geological Survey
Stanford University
University of Alaska Anchorage
University of Alaska Fairbanks
Alaska State Legislators
Senator Murkowski’s O�ice 

After a project is completed and the analyzed results and data have 
been published, rocks and samples collected by DGGS geologists in the 
field are sent to the GMC for permanent storage. The GMC's inventory 
database (maps.dggs.alaska.gov/gmc/) enables visitors to find the 
exact rock or sample referenced in a publication.

The GMC building seen from above.
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DGGS develops its strategic programs and 
project schedules through consultation with the 
many users of geologic information: state and 
federal agencies, the Alaska Legislature, the congres-
sional delegation, professionals in the private sector, 
academia, and individual Alaskans. Their input 
to DGGS programs comes through the Alaska 
Geologic Mapping Advisory Board (GMAB), 
liaison activities of the Director, and personal 
contact between DGGS staff and these groups.
State Agencies

DGGS provides DNR and state agencies 
with routine analyses and reviews of various 
geologic issues such as geologic hazards; evalua-
tions of pending oil and gas lease tracts; area plans; 
competitive coal leases; geologic assessments of 
land trades, sales, selections, or relinquishments; 
oil and gas and mineral potential; and construc-
tion materials availability.
Each year DGGS works closely with:

• DNR DOG, on issues related to energy 
resources, and in providing geologic control 
for the subsurface oil-related geologic analyses 
conducted by DOG.

• DNR Office of Project Management and 
Permitting, for technical expertise during large 
project permitting and to report on the status of 
Alaska's mineral industry.

• Department of Revenue, to report on the status 
of Alaska’s mineral industry.

• DHS&EM, in the Department of Military 
and Veterans Affairs, and the Department 
of Environmental Conservation, to evaluate 
volcanic and other hazards, develop scenarios 

for and respond to geologic hazard events, and 
update the State Hazard Mitigation Plan.

• AKDOT&PF, UAF, and other agencies to 
assess the impacts of landslides, slope failures, 
avalanches, flooding, erosion, and construction 
materials availability.

• Alaska Energy Authority to evaluate the potential 
hazards and viability of proposed hydroelectric, 
geothermal, and other energy projects; to provide 
technical expertise on geothermal resource 
potential; and to evaluate resource potential 
around the state that might provide viable 
alternatives for energy development in rural 
Alaska.

• DNR's Division of Mining, Land and Water to 
evaluate groundwater issues, address land selection 
and sale questions, and to report on the status of 
Alaska's mineral industry.

In recent years, DGGS has also collaborated 
with the Alaska Natural Gas Pipeline project, 
Alaska Gasline Development Corporation, and 
the State Pipeline Coordinator to assist in geologic 
data collection and hazards assessment for proposed 
natural gas pipelines.

DGGS also assists in large inter-division or 
other one-time efforts responding to special needs 
that are generally supported by interagency fund 
transfers. Smaller requests are funded by DGGS's 
annual general fund appropriation.
Local Governments

Many of the cooperative efforts implemented 
by DGGS with borough and municipal govern-
ments are conducted on a mutually beneficial but 

RELATIONSHIPS WITH OTHER AGENCIES



54

informal basis. For example, DGGS participates in 
a federally funded cooperative program to develop 
tsunami-inundation maps for coastal communi-
ties. In communities for which inundation maps 
have been prepared in recent years, DGGS works 
closely with collaborators and city and borough 
governments to design project outputs to meet 
community needs for planning evacuation areas 
and routes. 

DGGS works closely with local communities 
to help assess hazards and alternatives for miti-
gating the e�ects of erosion, �ooding, and other 
surface processes that threaten their sustainability. 
DGGS also sends personnel to respond to natural 
disasters, such as the Ketchikan landslide event in 
August 2024. Similarly, DGGS works with rural 
communities to help assess potential local energy 
resources as alternatives to diesel fuel. During 
volcanic unrest and eruption, DGGS, as a partner 
in the AVO, communicates with local villages—as 
well as with industry sectors, the aviation commu-
nity, and the military—to share information and 
observations of volcanic unrest.
The University of Alaska

DGGS has a longstanding and productive 
professional association with geoscientists and 
students at the University of Alaska. University of 
Alaska faculty often work as DGGS project team 
members on a wide range of collaborative research 
projects. University student interns are also an 
important part of the DGGS workforce; while 
working on DGGS projects, students learn a wide 
variety of geology-related skills. Some graduate 
students are able to apply their DGGS intern work 
to their thesis projects through research programs 
established through a Memoranda of Agreement 
with the UAF Department of Geosciences. DGGS 
and the university make frequent use of each other’s 

libraries and equipment and University of Alaska 
faculty and students also frequent the Geologic 
Materials Center in Anchorage, where faculty 
conduct core logging classes. DGGS's Volcanology 
Section has a long-term cooperative relationship 
with the UAF Geophysical Institute, resulting from 
the AVO partnership. 
Federal Agencies

DGGS has cooperative programs with 
numerous federal agencies, including the USGS, 
the National Oceanic and Atmospheric Administra-
tion, the U.S. Fish and Wildlife Service, National 
Aeronautics and Space Administration, the National 
Science Foundation, and periodically with FEMA, 
the U.S. Department of Housing and Urban Devel-
opment, the Bureau of Land Management, and the 
U.S. Department of Energy. In the past, DGGS 
has also engaged in cooperative programs with the 
Bureau of Ocean Energy Management. 

DGGS receives federal funds from matching 
grants, for which the division must compete 
nationally with other organizations on a yearly 

Sean Regan, an assistant professor in the UAF Department of 
Geosciences, records observations and notes in the field during 2024 
fieldwork. He is one of many UAF faculty members who collaborate 
with DGGS. 
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basis. DGGS has been successful in securing 
federal funds to support mineral inventory 
mapping, sur�cial and earthquake hazards-related 
mapping, geologic-hazards evaluations, and studies 
related to oil and gas and geothermal poten-
tial. Although DGGS has historically been very 
successful in receiving federal grants and appropri-
ations, the process is competitive, and these funds 
are therefore project-speci�c, complementary to 
state-funded programs, and do not replace state 
general fund support. Federal funding is pursued 
only for projects that advance and serve the divi-
sion’s statutory mission. 

Two ongoing cooperative federal programs 
have provided support for key elements of the 
DGGS mission for many years. One is AVO—a 
partnership established in 1988 consisting of 
USGS, DGGS, and the UAF Geophysical 
Institute. �e USGS funds and administers 
the program for the purpose of providing a 

coordinated approach to mitigating volca-
no-hazard risks to the public, state infrastructure, 
and air commerce. �e second ongoing program 
is the STATEMAP component of the National 
Cooperative Geologic Mapping Program, which 
was established by Congress in 1992 and is 
administered by the USGS. STATEMAP provides 
matching funds for geologic mapping projects 
according to priorities set by GMAB.

DGGS has been successful in receiving coop-
erative agreements from the NGGDPP and the 
National Cooperative Geologic Mapping Program. 
�e National Geological and Geophysical Data 
Preservation Program (NGGDPP), funded by the 
USGS, has supported several DGGS projects to 
preserve and make geologic information publicly 
available. STATEMAP funds provide a stable 
source of federal funding for geologic mapping 
in the state. Both of these programs require a 1:1 
match in state funding.

Anaktuvuk Pass, where ASTAR geologists 
conducted sand and gravel resource 

mapping during summer 2024 fieldwork. 
Photo: Sandra Walser, DGGS.
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ALASKA GEOLOGIC MAPPING 
ADVISORY BOARD

The Alaska Geologic Mapping Advisory Board (GMAB) guides DGGS in pursuing its goal of 
providing earth science information to the Alaska public. A number of prominent geologists and commu-
nity leaders, with a variety of backgrounds and a broad spectrum of experience in Alaska, have agreed 
to serve on the advisory board. The board held its first meeting in Fairbanks on October 22, 1995, and 
normally meets three times a year to discuss state needs, review DGGS programs, solicit and welcome 
comments and suggestions from the public, and provide recommendations to the state geologist.

Current members of the board are:

Matthew Hanson, Chair
Resource Manager, Doyon, Limited. Mr. Hanson represents Alaska 
Native corporations and communities and helps manage natural 
resource issues. He has expertise in land management and 
mineral exploration.
Kyle Brennan
Professional Engineer and Vice President, Shannon & Wilson 
Anchorage Office. Mr. Brennan’s experience includes road and 
rail infrastructure; pedestrian walkways, trails, and bridges; 
pavement analysis and remediation; utilities and power generation/
distribution; new building development; and airports and seaports. 
Scott Digert, PE
Professional Engineer and Alaska Resource Development Manager, 
BP Exploration Alaska (retired). Mr. Digert represents the industry 
sector and his expertise includes energy project evaluation, 
exploration, development, and production. 
Mischa Ellanna
Geologist, Bristol Bay Native Corporation. Mr. Ellanna has nearly 
three decades of experience in land management and mineral 
exploration. He has an strong background in geochemistry, 
geophysics, GIS, and construction aggregates.
Dr. Nicole Kinsman
Deputy Regional Director, NOAA/NWS Alaska. Dr. Kinsman has 
many years of experience in geospatial science and technology, 
environmental observing, and natural hazard response/mitigation.

Russel Kirkham
Manager, Alaska Coal Regulatory Program for the Division of Mining, 
Land and Water, State of Alaska. Mr. Kirkham has many years of 
experience managing coal resources and mining-related regulations.
Dr. Douglas Kreiner
U.S. Geological Survey, representing the federal government, 
mineral resources, and mapping interests. Dr. Kreiner is Associate 
Center Director, Geology at the Alaska Science Center, specializing in 
mineral resources and geologic mapping.
Dr. Paul McCarthy
Professor, Department of Geosciences, University of Alaska Fairbanks. 
Dr. McCarthy has research interests in paleo-landscape evolution, 
alluvial architecture and nonmarine sequence stratigraphy. He 
represents the University of Alaska Fairbanks on the Board.
Rob Retherford
President, Alaska Earth Sciences. Mr. Retherford has decades of 
experience managing mineral exploration and geoscience projects 
in Alaska.
Dr. Caixia Wang, PhD
Chair of Department of Geomatics, University of Alaska 
Anchorage. Dr. Wang is an associate professor and director of the 
GeoComputing Lab, with research interests in the intersection of 
academia and industry in the geospatial engineering, geospatial 
artificial intelligence (GeoAI), environmental monitoring, remote 
sensing, and GIS.
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DGGS MISSION AND HISTORY

HISTORY
DGGS evolved from Alaska’s Territorial 

Department of Mines. �at heritage is re�ected in 
the division’s ongoing commitment to the appli-
cation of geology to improve the welfare of Alaska 
citizens. �e current name and mission of the divi-
sion were established in 1972 with the passage of 
Alaska Statute AS 41.08.

• Territorial Department of Mines, prior to 1959
• Division of Mines and Minerals, 1959–1966
• Division of Mines and Geology, 1966–1970
• Division of Geological Survey, 1970–1972
• Division of Geological & Geophysical Surveys, 

1972–Present
LEADERSHIP

�e following quali�ed professional geoscien-
tists have served as state geologist:

• Jim Williams, 1959–1971
• William Fackler, 1971–1973
• Donald Hartman, 1973–1975
• Ross G. Scha�, 1975–1986
• Robert B. Forbes, 1987–1990
• �omas E. Smith, 1991–1995
• Milton A. Wiltse, 1995–2002
• Rodney A. Combellick (Acting), 2003–2005

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

Division of Geological & Geophysical Surveys: 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).

• Mark D. Myers, February–October 2005
• Robert F. Swenson, 2005–2013
• Steven S. Masterman, 2013–2022
• David L. LePain, 2022–2023
• Kenneth Papp (Acting), July–December 2023
• Melanie Werdon, December 2023–present

By statute, the state geologist serves as the 
director of DGGS and is appointed by the DNR 
commissioner. Since the early 1970s, state geol-
ogists have been selected from lists of candidates 
prepared by the geologic community and profes-
sional societies in 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. 
�e quali�cations and responsibilities of the state 
geologist and the mission of DGGS are de�ned by 
statute.

ORGANIZATION
DGGS is one of seven divisions and six 

o�ces in DNR. Under the overall administration 
of the director’s o�ce, DGGS is organized into six 
sections, the Geologic Materials Center, and the 
Alaska Geospatial O�ce (see organization). DGGS 
also administers the Alaska Seismic Hazards Safety 
Commission.



New Staff–Welcome!

Jamie Buscher
Jamie joined DGGS’s Hydrology & Sur�cial Geology Section in Anchorage 
in September 2024 as the new Hydrology Program manager. Before 
arriving in Alaska, his geoscience path started in southern California, 
where the regular exposure to earthquakes, landslides, and �ooding sparked 
a connection to geology while he studied at Pasadena City College. He 
transferred to the University of California, Los Angeles, to pursue a 
bachelor's degree in geology and became particularly interested in structural 
geology and tectonics from coursework and a summer as a �eld assistant in 
Xinjiang, China. After graduation, Jamie worked in the geotechnical and 
environmental industries,where he developed a strong interest in tectonic 
geomorphology and decided to attend graduate school at Virginia Tech. 
As a graduate student, he applied (U-�)/He dating and GIS analyses to 
constrain the extent and timing of exhumation in the Chugach-St. Elias 

Mountains in southern Alaska and the northern San Gabriel Mountains along the San Andreas fault. He received 
an MS in geological sciences and a PhD in geosciences. After graduation, he returned to southern California to 
work at Chevron in Bakers�eld, where he planned and modeled heavy oil extraction from folded diatomite units 
found along the San Andreas fault. Jamie again left industry to return to academia for a series of postdoctoral 
researcher positions at Leibniz Universität Hannover (Germany), Università di Napoli "Federico II" (Italy), and 
Universidad de Chile, applying (U-�)/He dating and GIS analyses to quantify the landscape development 
of the central Menderes Massif (Turkey), southern Apennines (Italy), and Chilean Andes. As a postdoctoral 
researcher, he taught several courses, including General Geology, Field Methods, and GIS for Geologists at the 
undergraduate and graduate levels. During this time, the scope of his research extended to drainage systems, 
which included analysis of stream pro�les to constrain the extent of surface uplift in tectonically active mountain 
belts. After several years overseas, Jamie's wife accepted an Assistant Professor position in volcanology at the 
University of Alaska Anchorage (UAA), and the family moved to Anchorage. Jamie taught Structural Geology 
and Field Methods for one semester at UAA and then switched careers to work as a hydrologist at the Division 
of Mining, Land and Water, before taking his current position at DGGS. When Jamie is not hunched over a 
computer or battling the natural and digital elements in the �eld, he enjoys spending time with his wife and son 
and traveling to see family in California, New York, and Italy.

Halbe Brown
Halbe Brown joined DGGS's Geologic Hazards Section in December. He is working on the 
Fairbanks Sample Rescue Project to help identify and process a large collection of samples 
donated from UAF (which now resides at the GMC). He obtained a bachelors in geology from 
UAF in May 2024. Originally from Denali Park, Alaska, he spent time working there for the 
National Park Service while obtaining his degree. Outside of geology he has interests in �lm and 
spends a lot of his time reading.
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Nick Crawford
Nick joined DGGS's Hydrology & Sur�cial Geology Section 
to work on the ASTAR project. He coordinates �eld logistics, 
manages data, and conducts sur�cial geology mapping �eld 
work. Originally from Massachusetts, he received his BS in 
geology from Bowdoin College in Maine in 2009. He moved to 
Fairbanks upon graduation, where he found himself pursuing 
a career as a cross country ski coach. He left Fairbanks to earn 
his master's degree in exercise physiology from Boise State 
University. Nick moved back to Fairbanks in 2015, which he 
now calls his permanent home. In the winter months, Nick can 
be found exploring the trails around the Interior by dog team, 

ski, fat bike, or snowmachine. During the summer, Nick enjoys backpacking, rafting, packrafting, mountain biking 
and hunting, often with his wife and dogs.

Malcolm Herstand
Malcolm originally started with DGGS in the 
Volcanology Section in 2019 as a volcano monitoring 
technician. After a stint in the USGS arm of AVO, 
Malcolm returned to DGGS, this time as part of 
the Geologic Hazards Section. In his new role, 
Malcolm installs and maintains instrumentation 
for hazard monitoring, primarily for the Climate 
and Cryosphere and Landslide Hazards programs. 
In addition to �eldwork on weather stations, slope 
instability sensors, and other remote systems, Malcolm 
works on data processing and visualization interfaces. 
With a background in Alaska's hazard-rich mountains and experience in Mountain Rescue, Malcolm especially 
enjoys working with community partners to develop monitoring solutions suitable to Alaska's steep terrain and 
challenging climate.
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Aleena Merin Jose
Aleena joined DGGS in August 2024 as a geologist 2 in the Hydrology & 
Sur�cial Geology Section. She earned her bachelor’s degree in geology and 
water management from Mahatma Gandhi University, India, followed by 
a master’s degree in geology from the University of Mysore, where she was 
awarded a gold medal for academic excellence. In 2023, she and her family 
relocated to Chicago.

Aleena joined DGGS to work on the ASTAR project, where she is 
responsible for creating a comprehensive reference database to support the 
project’s objectives, along with helping to compile and evaluate data for 
other ASTAR publications. Her work supports e�orts to address critical 
infrastructure needs on the North Slope, aiding in resource development 
and improving transportation strategies in this challenging environment. 

�e opportunity to work with DGGS has allowed her to expand her expertise and immerse herself in Alaska’s 
unique culture. She also enjoys the northern lights and adapting to the snowy lifestyle.

Outside of work, Aleena loves cooking, watching Indian movies, and exploring Alaska's breathtaking landscapes 
with her mother. �ey share its beauty and wonder through their adventures together.

Jamshid Moshrefzadeh
Jamshid (“jam” like the fruit spread, “sheed”) Akbar Moshrefzadeh 
joined the DGGS Mineral Resources team in June of 2024. �ey have 
a BS in geology from the University of Wisconsin River Falls, and both 
an MS and PhD in geology from the University of Alaska Fairbanks. 
Jamshid’s PhD, titled Pinpointing Magma Processes in Time and Space, 
focused on volcanology, igneous petrology, and geochemistry. �eir 
unique expertise lies in modeling the chemical di�usion of elements 
across mineral zones to determine timescales of magmatic processes and 
in analyzing shared compositional zoning across multi-phase crystal 
clusters to unravel the sequence of events that comprise their geologic 
history. In addition to their extensive laboratory experience using the 
Electron Probe Microanalyzer, carbon coaters, petrographic microscopes, 
and column chromatography, Jamshid has participated in �eldwork 
campaigns in a wide variety of harsh environments, including but not 
limited to Interior Alaska, the Aleutian Islands, Kamchatka, Iceland, New Zealand, Italy, and the Paci�c Northwest. 
In their current DGGS position, Jamshid assists with geochemical and petrological analyses, database organization, 
and �eldwork to support ongoing geologic mapping e�orts in Alaska. 

Jamshid was born and raised in Minnesota and enjoys visiting family there as often as possible. When not looking 
at rocks or spreadsheets, Jamshid can be found with their nose in a book, or with a sword in hand at fencing club. 
Jamshid lives happily in Fairbanks with their black cat, Sempra, and looks forward to their future with DGGS.
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Jess Thurman
Jess joined DGGS in 2023 as a non-permanent admin 
assistant. She was born and raised in Fairbanks with her older 
sister and younger brother. Growing up, she loved to camp 
and be out in the wilderness; her favorite part was being with 
family and discovering more of Alaska! Her childhood pastime 
of playing by the river and skipping rocks with her siblings has 
grown into a slight obsession with rock hunting and collecting 
whenever she is out on an adventure with her own family. Jess 
and her husband are parents to 3-year-old (soon to be 4!) twin 
boys. She absolutely loves being a mom and showing her kids 
the excitement and beauty of Alaska.

In November 2024, Jess accepted a permanent position as an admin assistant 2 at DGGS. She has over seven 
years of experience in administrative and o�ce work, and at DGGS she provides support for timesheets, invoice 
and receipt processing, and inventory tracking, and is always willing to step in to help. She is very happy to have 
found her work home at DGGS and cannot wait to see what the years may bring!

James Salvador
James joined DGGS in December 2024 as a geologist 1 
in the Geologic Hazards Section to work on groundwater 
quality projects. He recently graduated from the 
University of California Santa Cruz where he studied 
environmental and conservation work. He gained 
experience working on projects across Washington and 
California, where he was dedicated to protecting natural 
ecosystems. James is an avid outdoors enthusiast, home 
chef, and Green Bay Packers fan. Welcome, James!

Kamil Qureshi
Kamil joined DGGS’s Energy Resources Section in February, following 
completion of his PhD at the University of Houston, where he combined 
remote sensing and seismic data with �eld observations to model the 
neotectonics and structural evolution of the western Himalayas. Kamil brings 
a breadth of experience to our program, including past work for domestic and 
international oil and gas projects. He also has strong skills in geospatial data 
analysis and subsurface geophysical interpretation, both of which will bene�t 
ongoing and future applied energy resource projects in Alaska. In addition to 
English, Kamil also speaks Urdu, Pahsto, and Hindko languages. Kamil and his 
family have quickly adapted to life in the Interior and recently welcomed their 
second child!
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Katharine (Kate) Bull

We have so much to celebrate about Kate and the long and diverse 
history she has working as a geologist in Alaska. Kate’s knowledge 
encompasses an extraordinarily broad range–from mineral exploration 
to volcanology, and from ancient volcanic deposits through modern 
volcanic processes. Kate retired from DGGS in 2024 after serving 
as a geologist in various capacities since 1981, when she �rst started 
working as a DGGS intern with Tom Bundtzen, Wyatt Gilbert, 
and Diana Solie. Kate credits this early experience working at 
DGGS as her introduction to �eld mapping and learning from 
the best.

Kate �rst came to Alaska in 1978, traveling on her own, and ended up in Homer. She 
worked at a cannery in the Bush up the Fox River valley, as one of only two women on the unloading 
crew at the cannery docks. Although she had originally planned to go to college in Olympia, Washington, 
after seeing Alaska she instead started at UAF in January 1979. She did eventually transfer to the University of 
Washington in the fall of 1981–although she returned to complete her �nal semester at UAF so she could take an 
ore deposits class from Dr. Rainer Newberry (also a DGGS sta� member!). She earned a Bachelor of Science from 
UW in 1984. After that, Kate returned to Alaska to work at the Mineral Industry Research Lab in the winter and 
Bear Creek Mining Co. (Kennecott) in the summer. In the fall, she was o�ered a Doyon-funded MS project by 
Tom Bundtzen and Rainer Newberry and began �eldwork in Flat in 1985. After earning her MS in 1988 (record 
time for a Rainer and Sam Swanson student!), Kate joined Dihedral Exploration, a partnership contract company 
specializing in steep-terrain mineral exploration. Working with Dihedral, Kate traveled the world, including trips 

to the lower 48, Greenland, Nepal, and Argentina, but most especially 
Alaska and Canada. Kate continued doing contract mineral exploration 
work in steep terrain after her Dihedral Exploration partner was killed in 
an avalanche in 1992. 

In 2001, Kate went to Tasmania to earn a PhD in volcanology with 
Jocelyn McPhie. Her doctorate focused on volcanic facies of an explosive 
and e�usive submarine volcanic complex in western New South Wales, 
Australia. In 2005, she returned to DGGS to work for the Alaska 
Volcano Observatory (AVO) under Chris Nye. She also completed her 
PhD degree in 2006. Between 2005 and 2012, Kate was instrumental to 
AVO’s responses to the Augustine 2006 and Redoubt 2009 eruptions, 
especially with her breadth of geologic knowledge and her across-Alaska 
contacts. From 2012 to 2013, Kate branched out from volcanology 
to work as a contractor for other DGGS projects like the Whittier 
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landslides project and Energy Resources work in Cook Inlet. In 
2014, Kate returned to Australia to work as a petrologist and 
volcanologist at the Geological Survey of New South Wales. 

In 2019, AVO began an extremely ambitious �eld program called 
“Analog to Digital” (A2D), replacing all analog instruments in 
our monitoring network with digital devices. �is work needed 
someone exceptionally skilled in remote Alaska logistics. Kate 
rode to the rescue and returned to DGGS as the A2D logistics 
coordinator. Kate’s dedication and knowledge are a considerable 
part of why that project was a resounding success despite the 

challenges brought on by a global pandemic. Kate also continued to contribute her geologic expertise to mapping 
e�orts led by energy and landslides. 

Kate’s time at DGGS was marked by her willingness to pitch in and help when needed, from recording episodes 
of AVO Radio to making sure the DGGS calendar was chock-full of “�ka break” talks and opportunities. Kate 
and her spouse, Terry, look forward to many adventures by bike and camper van in retirement, and we wish them 
all the best–they’ve earned it!

Jean Riordan
After twenty years of dedicated service to the State of Alaska at 
the Geologic Materials Center, Jean retired at the end of 2023. 
After earning her BS in geology at Northern Illinois University in 
1983, Jean worked with the Defense Mapping Agency in St. Louis, 
Missouri, and as a database administrator for the USGS Paci�c 
Marine Geology section in Menlo Park, California. She eventually 
made her way to Alaska and worked as a freelance videographer 
before landing at the GMC when it was located at the Eagle River 
facility. Before the relocation to Anchorage, she was often seen during 
the winter in her purple North Face pu�y snow-blowing paths to the 
sixty connexes that housed geologic samples. In 2015, she became 
Assistant Curator and was instrumental to the 
successful move to the new facility in Anchorage 
and the development of the GMC's database 
that is in use today. A three-time nominee 
for the Governor's Denali Peak Performance 
Award, Jean was always happy to assist 
clients at the GMC and even helped 
establish a paleontological repository for 

fossils found on National Park land in Alaska. In retirement, Jean returned to Illinois 
and is looking forward to spending time with family and traveling. We wish you all 
the best in retirement, Jean. You will be missed!
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Hugh "Huey" Winston
Huey joined the division's Geologic Information Center as an analyst/
programmer in mid-2023. He came to DGGS from the Department of Health 
after earning his MS in statistics from UAF in 2022. While here, he was 
critical for implementing technology improvements to the Community Snow 
Observations program (communitysnowobs.org) and in the development of 
GIS tools used by the division to plan aerial surveys. Huey left DGGS in the 
winter of 2024 to return to the Department of Health as a research analyst 
working on statistics. We wish him luck in all his career goals!

Michelle Gavel
Michelle �rst joined DGGS as a summer intern for the Energy 
Resources Section in 2018. After the summer �eld season wound 
down, she returned to New Mexico State University to �nish 
her MS, completing a thesis studying extensional tectonics using 
low-temperature thermochronology in 2019. After graduating she 
returned to DGGS to work with the Engineering Geology Section 
(now Hydrology & Sur�cial Geology Section) on the ASTAR 
project. In 2021, Michelle moved into a permanent geologist 2 
position with the Mineral Resources where she was responsible 
for managing the section’s GIS databases to support geologic 
mapping. She also set up digital data collection applications for 
the mapping team to use in the �eld and took on the role of U-Pb 
geochronologist for the section and made multiple trips to the 
Arizona LaserChron Center to analyze our samples.

Michelle is an easy-going, fun �eld partner who brings levity to 
rainy �eld days, brushy traverses, and frigid lunch-time winter 
bike rides. Her distinctive pink camo pistol holster perfectly 

encapsulates her fun-loving and hard-working demeanor. A helicopter pilot once described her as “tough," a 
moniker she proved by competing in multiple ultra-endurance bike rides. In spring 2024, Michelle followed 
her spouse and two cats back to New Mexico and has since worked for the New Mexico Bureau of Geology & 
Mineral Resources in environmental services. We wish her the best in her future career!
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