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Talk Outline

* The role and trajectory of USGS science in the Arctic

e What is the USGS Changing Arctic Ecosystem (CAE)
initiative?

e Current and future plans for work in the Arctic



USGS science trajectory

Mission of USGS is to provide science information:
 Natural hazards

e \Water
* Energy & Minerals /\
e (Climate & Land Use

e (Core Science Systems
e Environmental Health
e Ecosystems (Wildlife)



USGS science

But, not on autopilot:

e Responsive —to new issues and
new information needs

* Innovative — seek new tools to
supply timely, relevant, and
useful information about the
Earth and its processes

* Integrated —and more than one

USGS initiative



CAE is not all that USGS does in the Arctic
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Ocean acidification

Robbins (2012) USGS Fact Sheet
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CAE is not all that USGS does in the Arctic

155°W 150°W 145"W EXPLANATION
T T T Shoreline Change Rates (m/yr)
— -186t0 -50 :
= 5ix 28 OdStdl erosion
-20t0 0.3
8% -0.3t0 + 2.3
2 ' 3to+ 2.
720N B Point Barrow Abkopy &4 — :gg tg: 5.3
Elson Lagoon — +501t0 +10.9 -
LI - R
! S| g - . Drew Point < R I g
ol |__.,- _;lf-.% ?Mﬂ 6, Cape Halkett : MU’; '
— wl - Lo by i, Camden Bay Barter Island =
) ! L ¥4 b s e . \ Kaktovik =
! : - . ., @ - — s 0 z
N\ " Wainwright | Smith Bay  PogikcSy S T S £ S g
AN : ooy L 7 I \
lcy Cape HaB"'S“" dhoeBay ~  [t=-sapte-sa
ay
70°N NATIONAL PETROLEUM RESERVE ALASKA =
D ' SOKILOMETERS . ( -., - g i
[ Ly SOMILES ; : e s g '}‘

Erosion Rate (m 4')

@ Greater than 10 §

5010 002 ||
® 2to5 @ Deposition

Gibbs and Richmond (2015) USGS Open File Report

154"0'0"W 153°00°W

Ravens et al. (2012)

\Y

a2 USGS

70°50'0"N

70°40'0"N



CAE is not all that USGS does in the Arctic
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CAE is not all that USGS does in the Arctic

a2 USGS

MNational 0il and Gas Assassment Project

2010 Updated Assessment of Undiscovered 0il and Gas
Resources of the National Petroleum Reserve in Alaska

(NPRA)

Uring a geology-bared hodology. the ULS. Geelegical Surmey estimared mean volumes gf 596 million barrels af oil
(AMAMBO) and abour 53 wrillion cubic feer (TCFG) af nonassociated nanral gas in comentional, undizcovered accumulations within the
Naronal Petroleum Resarve in Alaskr and adjacent State warers. The estimared volume af undiscoverad oil iz significantly loveer than
estimares released im 21002, owing primarily fo recent explorarion drillimg thar revealed an abrupt ransiton from oil to gas and reduced

reservoir guality in the Alpime sandstone 15-20 miles west af the gianr 4ipime oil field.

Introduction

The Mational Pefroleum Feserve m Alazka (WPEA)
has been the focus of oil explorztion during the past decade,
stimulated by the mud-1990s discovery of the adjacent Alpine
field—the largest onshore cdl discovery in the Umnated States
during the past 25 years. Eecent activities in NPRA meludmg
extensive 3-D selsmic swveys, six Federal lease sales totaling
more than $250 mullion n bomas bids, and completion of more
than 30 exploration wells on Federal and Native lands, indicate
1in key formations more gas than cil and poorer reservor quakity
than anticipated. In the absence of a zas pipelme from northem
Alaska, explorztion has waned and several petroleum compa-
mes have relinqushed assets in the NPEA

Thi= fact sheet updates US. Geological Swrvey (LTSGS)
estimates of indiscovered o1l and gas m WPEA based on
publicly released information from exploration wells complated
dunng the past decade and on the results of research that docu-
ments significant Cenozoie uplift and erosion m NPRA. The
results included in this fact sheet—eleased in October 2010—
supersade those of a previous assessment completed by the
USGS m 2002

Recent Exploration Drilling

Most wells dnlled during recent NFRA explorsion, whose
1mtial drilling season ocowrred in 2000, are within 50 milss
of the Alpme o1l fisld and targeted the Alpine sand=tone, the
mamn reservor in Alpine field (fig. 1). The shatigraphic interval
including the Alpme sandstone was assessed as the Beayforrian
Upper Jurassic play in the USGS 2002 assessment of NPRA.

Frve discovenes of oil have been meported m the Alpine
sandstone 1o northeastern NFEA (Az. 2). Alpine Wast, Lockout,
and Proneer are 01l accumulations with hittle or no free gas 4
fourth discovery, Mitre, appears to be predominantly a gas accu-

Sigmificantly, the Spark-Fendervous accummulation rep-
resents an abrupt tansition of bydrocarben phase within the
Alpme sandstone—from o1l on the east to gas on the west. Most
known or mferred hydrocarbon accumulatons west of Spark-
Eendervous are gas. This ransition scours just 15 to 20 miles
west of the Alpine ol field and 1s not related to the structural
posttion of the reservorr (ig. 2). Tests of gas flow rates and
wolumes are not known to have been conducted west of the
Spark-Fendervous acoumulaton.

Although the data released are msufficient to make a
precise caleulztion of the volume of 0il and gas discovered, we
estimate that 120 to 200 MMBO (incleding 01l and condensate)
and 1.9 to 3.0 TCFG may be techmcally recoverzble from these
accunmlations. The Spark-Rendezvous accurmlation 15 5o large
that if it were entively cil, 1t would rival or exceed the Alpine
field n recoverable resources.

Severzl recently drlled wells, most located west and
northwest from the Spark-Fendervons accummlation, evaluated
other stratizraphuc intervals, including (from oldest to young-
ast) the Tnassie Ivicshak Sandstone (Ellasmerian Fishak play
in the TISGS 2002 assessment of NPRA), lower Kingak Shala
(Beayfortian Lower Jurassic Topset play), uppermost Eingak
Shale (Beayfortian Cretaceous Topset play), and the Torok For-
mation (Brookian Clingform play). One well m the Ellesmernian
Iashzak play and two wells in the Beauforhan Cretaceous Topset
play are dry holes. At least four wells in the Beaufortian Lower
Turassic Topset play encountered gas shows but no mdications
of recoverable oil. Two wells in the Brookian Chinoform play
encountered oil-satwated sandstone wath peor reservorr quality
and were not tested (fiz. 2; Kokoda). Also, two wells (Spark 4
and Hunter; iz 2} that targeted the Alpine sandstone encoun-
tered thin intervals of cil-saturated sandstone in the Brookian
Topset play. Seven wells drilled west of Spark-Rendezvous
remain propretary (fgs. 1 and 2); we infer that these are either
gas shows or dry holes based on the predomimance of gas m

Energy
assessments

Houseknecht et al. (2010) USGS Fact Sheet



Talk Outline

e What is the USGS Changing Arctic Ecosystem
Initiative?

e Current and future plans for work in the Arctic



History of the CAE Initiative

2007 — Secretary of the Interior asked USGS to conduct
analyses to reduce uncertainty around the future status of
polar bears for the USFWS listing decision

a2 USGS
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History of the CAE Initiative

2007 — Secretary of the Interior asked USGS to conduct
analyses to reduce uncertainty around the future status of
polar bears for the USFWS listing decision
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Forecasting the relative influence of environmental and anthropogenic

stressors on polar bears
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Ecosphere
Volume 7, Issue 6, 29 JUN 2016 DOI: 10.1002/ecs2.1370
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History of the CAE Initiative

2010 — Directive from the
Department of Interior to
use similar approaches for
other high priority species
and their habitats in
terrestrial and marine
ecosystems of the Arctic

a2 USGS
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A similar modeling approach?




A model for wildlife response
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Goals of CAE (since 2010)

e Quantify wildlife and habitat
response tO arCtiC Cha nges Focal species responses

Community-level

|

|

I interactions

|

| Y Human activities

Changes in animal
abundance and/or
distribution

4

Community-level

Availability and quality interactions

of primary forage/prey <
and habitat

e Determine how and why of
these responses

Secondary effects

Human activities

Sea ice, lake ice, Biogeochemical

snow, and permafros fluxes

 Forecast future responses to
inform to inform decision
making

1—}— Human activities
|
|
|
|
|
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a2 USGS Van Hemert et al. (2015) BioScience



Where we are working

- Marine Ecosystem of the Chukchi and Beaufort Seas Continuous Permafrost Ecosystem - Discontinuous Permafrost-Boreal Forest Ecosystem

a2 USGS



Wildlife response and research directions:

WFGD White-fronted Goose

" '

e 2007 onshore haul out * |ncrease in goose populations
 Forage and energetics? e What are the mechanisms?
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Wildlife response and research directions :

Forage and
energetics

Indicated total bird index
[y [y [ ] [ ]
£n [=] £n [=] £n
(=] (=] (=] (=]

What are the
mechanisms?




Wildlife response and research directions :

1 km

ARCTIC OCEAN

e (Coastal erosion and e Earlier arrival and more
changes in hydrology, time onshore
habitats  Forage and health?

aUSGS ¢ Implications?



Wildlife response and research directions :

~— H et al.
9 Haynes et T (ZI:)plg)
ARCTIC OCEAN al. (2015) e
Coastal
= —
changes
Laske et al.
(2016)
¢ ' | Atwood et al. (2016)
E 80
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o 40 T
bea I'S § 23 y = 0.54x + 10.47
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Wildlife response and research directions :

Composition of subsistence harvest by rural Alaska residents, 2010

‘Wild plants
Birds and eggs 404
3%

Salmon
34%

304 21%

 Disease prevalence
communities e Health of subsistence resources
 Wildlife disease
2 USGS transfer?

*Alaska Department of Fish and Game



Why is this important?

* Work focused on Department of
Interior ‘trust species’

 Natural resource changes and
decisions are often many years in

the making:
e Offshore and onshore development
 Wildlife management plans
 Different patterns across a variable
2~2USGS environment




Hasn’t this been done before?

 Molting Black Brant in and around Teshekpuk Lake

Bureau of Land Management
P Mative Corporation
0 24 48 72 Q-BMiias
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Research timeline in the NPR-A

1979 — Abundance and Distribution of Molting Geese

2008 — Abundance and Distribution of Molting Geese

USGS

2014 — Distribution of Geese



Research timeline in the NPR-A

1979 — Abundance and Distribution of Molting Geese
1981 — Use of Wetland Habitats by Birds

1992- Effects of Aircraft on Black Brant
1994 — Shoreline Vegetation used by Brant

2008 — Abundance and Distribution of Molting Geese

2010 — Habitat Use by Molting Geese
2011 — Evidence for Ecological Change

2013 — Sea Ice Decline, Permafrost Thaw
and Benefits for Geese

\

\

a2 USGS

2014 — Distribution of Geese



Research timeline in the NPR-A

1979 — Abundance and Distribution of Molting Geese
1981 — Use of Wetland Habitats by Birds

1992- Effects of Aircraft on Black Brant

1994 — Shoreline Vegetation used by Brant

Changes In: 2008 — Abundance and Distribution of Molting Geese

lemperature 2010 — Habitat Use by Molting Geese
Perr,nafrOSt thaw 2011 - Evidence for Ecological Change
Habitats

2013 — Sea Ice Decline, Permafrost Thaw
and Benefits for Geese

Bird behavior

§

\

USGS

2 2014 — Distribution of Geese



Shifts in Black Brant distribution

e |n 2008 study, five [

A D LISFWS Mew Aerial Survey Areas

I 1 i_-_-_-_i Tradional LISFWS Survey Area
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a2 USGS birds Lewis et al. (2009, 2011), Flint et al. (2014a, 2014b)
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Research timeline in the NPR-A

1979 — Abundance and Distribution of Molting Geese
1981 — Use of Wetland Habitats by Birds

1992- Effects of Aircraft on Black Brant
1994 — Shoreline Vegetation used by Brant

Changes In: 2008 — Abundance and Distribution of Molting Geese

lemperature 2010 — Habitat Use by Molting Geese
Perr,nafrOSt thaw 2011 - Evidence for Ecological Change
Habitats

2013 — Sea Ice Decline, Permafrost Thaw
and Benefits for Geese

Bird behavior

USGS

. 2014 — Distribution of Geese
Land use planning



Development timeline in the NPR-A

1977 — Teshekpuk Lake Special Area (TLSA) designated

1980’s — Open for leasing

2006 — Renewed oil and gas leasing \J\Q

2008 — Leasing deferred \J‘Q\Q

2012 - Shell Oil drilling in Arctic
2013 - Expansion of TLSA & ConocoPhillips GMT-1' "

\‘
A\

a2 USGS

2016 — Caelus Smith Bay find {
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Hasn’t this been done before?

1979 — Abundance and Distribution of Molting Geese

Changes in:
Temperature

Permafrost thaw
Habitats

Bird behavior \
USGS

Land use planning

2008 — Abundance and Distribution of Molting Geese

2014 — Distribution of Geese



Talk Outline

e Current and future plans for work in the Arctic
e (Observational science

e Hypothesis-driven science
* New directions based on public feedback
USGS « New directions based emerging issues



Observational science

B Snow Goose M Black Brant [0 White-Fronted Goose
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Observational science

= USGS

science for a changing world

Prepared in cooperation with the U.S. Fish and Wildlife Service and Chukot-TINRO

Pacific Walrus Coastal Haulout Database,
1852-2016—Background Report

e r— e  —— ]
0 50100 200 300 400 500

Open-File Report 20161108

U.S. Department of the Interior

U.S. Geological Survey

a2 USGS

Fischbach et al. (2016)
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Hypothesis-driven science: Why?

|
I Community-level
|

Changes in animal interactions
Focal species responses abundance and/or
distribution _—
Human activities

Community-level
Availability and quality interactions
of primary forage/prey
and habitat

r 3

Secondary effects

— —

Human activities

Seaice, lake ice,
snow, and permafros

Biogeochemical
fluxes

Primary effects

Physical drivers Temperature

Greenhouse
gases

Van Hemert et al. (2015)



Current and future plans: communication

e Active communication with S
the public about our work A

* Involvement and dialogue
with people in communities
where work takes place

Tell President Obama that the Arctic laupiat
should not become the endangered species.

e Communities in the Arctic are
also responding to climate
change

OUR VYOICE, OUR VISION

a2 USGS

ADN, September 2016



Recommendations from NPR-A subsistence panel

Larp 2

e Studies on the North Slope
should be delayed for two
years to reduce aircraft traffic

e Conduct an inventory of water qulity
e Conduct caribou surveys annually in light of declining herds

 Provide information on diseases and parasites in subsistence
species

a2 USGS



Current and future plans: Emerging issues

Coastal erosion and Alaska village infrastructure

Equip communities with monitoring tools to establish
long-term baselines

Provide information on diseases and parasites in
subsistence species
Arctic science as STEM educational platform



Future research areas

2 USGS

Arctic Boundary as defined by the Arctic Research and Policy Act (ARPA)

All United States and foreign territory north of the Arctic Circle and all United States territory north and west of the boundary formed by the Porcupine,
Yukon, and Kuskokwim Rivers; all contiguous seas, including the Arctic Ocean and the Beaufort, Bering and Chukchi Seas; and the Aleutian chain.’

Credit: US Arctic Research Commission

Acknowledgement. Funding for this map was provided by the National Science Foundation through the Arctic Research Mapping Application (amap.org) and Contract
#0520837 to CH2M HILL for the Interagency Arctic Research Policy Committee (IARPC).

Map author: Allison Gaylord, Nuna Technologies. May 27, 2009.

1. The Aleutian chain boundary is demarcated by the 'Contiguous zone' limit of 24-nautical miles.



Closing thoughts

e CAE and other USGS science will remain flexible and
responsive to agency and public needs to inform decisions

 Producing quality science across a changing landscape of
temperature and land use takes time

e Communication and soliciting feedback remains a priority



Upcoming seminars in this series

November 10", 2016 — Karyn Rode

The role of polar bear behavior in defining resiliency and limitations to sea
ice loss

January 26", 2017 — Steve Matsuoka & Sarah Thompson

Avian adaptations to climate change in the boreal forest — Arctic transition
zone

February 16", 2017 — Iris Cato & Paul Flint
Differences between arctic and sub-arctic grazing systems for geese

a2 USGS



Upcoming seminars in this series

March 9th, 2016 — Rachael Loehman
Climate impacts to plant, animal, and human communities on the Yukon-
Kuskokwim Delta

April 6", 2017 — Molly McDermott
Diet of migratory songbirds across a range of changing habitats in western
Alaska

May 11th, 2017 — Vanessa Von Biela
Bivalve growth in response to changing sea ice conditions in the Chukchi Sea

a2 USGS



ZUSGS

science for a changing world

The Trajectory of the USGS Changing
Arctic Ecosystems Initiative

Questions?

U.S. Department of the Interior
U.S. Geological Survey
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