VOLUME 14

INTERAGENCY "ARCITC RESEARCH POLICY COMMITTEL




About
the
Journal

The journal Arctic Research of the United
States is for people and organizations interested in
learning about U.S. Government-financed Arctic
research activities. It is published semi-annually
(spring and fall) by the National Science Founda-
tion on behalf of the Interagency Arctic Research
Policy Committee (IARPC) and the Arctic Re-
search Commission (ARC). Both the Interagency
Committee and the Commission were authorized
under the Arctic Research and Policy Act (ARPA)
of 1984 (PL 98-373) and established by Executive
Order 12501 (January 28, 1985). Publication of the
journal has been approved by the Office of Man-
agement and Budget.

Arctic Research contains

* Reports on current and planned U.S. Govern-

ment-sponsored research in the Arctic;

* Reports of ARC and IARPC meetings; and

« Summaries of other current and planned

Arctic research, including that of the State of
Alaska, local governments, the private sector
and other nations.

Arctic Research is aimed at national and inter-
national audiences of government officials, scien-
tists, engineers, educators, private and public
groups, and residents of the Arctic. The emphasis
is on summary and survey articles covering U.S.
Government-sponsored or -funded research rather
than on technical reports, and the articles are in-
tended to be comprehensible to a nontechnical
audience. Although the articles go through the

normal editorial process, manuscripts are not ref-
ereed for scientific content or merit since the jour-
nal is not intended as a means of reporting scien-
tific research. Articles are generally invited and
are reviewed by agency staffs and others as appro-
priate.

As indicated in the U.S. Arctic Research Plan,
research is defined differently by different agen-
cies. It may include basic and applied research,
monitoring efforts, and other information-gathering
activities. The definition of Arctic according to the
ARPA is “all United States and foreign territory
north of the Arctic Circle and all United States ter-
ritory 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.” Areas outside of the boundary are
discussed in the journal when considered relevant
to the broader scope of Arctic research.

Issues of the journal will report on Arctic topics
and activities. Included will be reports of confer-
ences and workshops, university-based research
and activities of state and local governments and
public, private and resident organizations. Unsolic-
ited nontechnical reports on research and related
activities are welcome.

Address correspondence to Editor, Arctic
Research, Arctic Research and Policy Staff, Office
of Polar Programs, National Science Foundation,
4201 Wilson Boulevard, Arlington, VA 22230.

COV€ V' The USS L. Mendel Rivers during the most recent deployment of an SSN-637 class submarine to the Arctic.



VOLUME 14

FALL/WINTER 2000

ARCTIC RESEARCH

OF THE UNITED STATES

Interagency Arctic Research Policy Committee
Department of Agriculture

Department of Commerce

Department of Defense

Department of Energy

Department of Health and Human Services
Department of the Interior

Department of State

Department of Transportation

Environmental Protection Agency

National Aeronautics and Space Administration
National Science Foundation

Smithsonian Institution

Office of Management and Budget

Office of Science and Technology Policy

Arctic Research Commission

George B. Newton, Jr., Chair
Arlington, Virginia

Richard K. Glenn
Barrow, Alaska

Jacqueline M. Grebmeier
Knoxville, Tennessee

John E. Hobbie
Woods Hole, Massachusetts

Jim O. Llewellyn
Atlanta, Georgia

Walter B. Parker
Anchorage, Alaska

John R. Roderick
Anchorage, Alaska

Rita R. Colwell, Ex Officio
Arlington, Virginia
Managing Editorial Committee
Charles E. Myers, National Science Foundation—Editor
John Haugh, Bureau of Land Management—Associate Editor

David W. Cate, Cold Regions Research and Engineering
Laboratory—Consulting Editor

Editing and production: Cold Regions Research and
Engineering Laboratory, Hanover, New Hampshire
Donna R. Valliere, Production Assistant

The Science Ice Exercise Program: History,
Achievements, and Future of SCICEX

Monitoring Sea Ice Thickness from Space

Observational and Theoretical Foundation for
Improving Arctic Sea Ice Models

Ecosystem Responses to Weather Patterns
in the Southeastern Bering Sea

Marine Ecosystem Studies of Physical and
Biological Interactions in the Eastern Bering Sea
and Western Gulf of Alaska

Estimating the Impacts of Oil Spills on Polar Bears

Eighth Biennial Report of the Interagency Arctic
Research Policy Committee to the Congress
February 1, 1998, to January 31, 2000

Report of Meeting: Interagency Arctic Research
Policy Committee

15

17

25

33

38

53



With the recent retirement of the USS L. Men-
del Rivers, our nation bade farewell to the last of
the Navy’s “fully Arctic-capable” nuclear subma-
rines—the SSN-637 Class. This event marks the
passing of a significant platform capability, not
only for the Navy, but for the Arctic research com-
munity as well.

It is appropriate therefore to pause and recall
briefly the history of submarine data collection in
the Arctic Ocean, note how the SCICEX Program
emerged, identify some of the science achieve-
ments it enabled, and look at the prospects for the
future operation of submarines for research in the
Arctic.

Data collection by nuclear submarines operat-
ing under the Arctic Ocean sea ice started with the
deployment of the USS Nautilus into the western
Arctic Ocean in 1957. At that time, and for the
next twenty or so years, all submarine deploy-
ments to the Arctic were classified. Information as
to submarine location and time when deployed
was rarely discussed outside Navy circles, let
alone released to the general public. The Navy did
collect some Arctic environmental data for its own
use in understanding the Arctic and in fulfilling
government/Navy research and development
(R&D) data needs. Perhaps the most significant
early data release was in 1976, when the USS
Gurnard collected ice profile data north of Alaska
to support the Arctic Ice Dynamics Joint Experi-
ment (AIDJEX).

In the 1980s, stimulated by the Cold War,
classified submarine deployments to the Arctic
increased. Occasionally a researcher would be
successful in gaining Navy approval for collecting
data for a specific science need. Those data were
usually declassified at some subsequent date.

It was in 1988 that the U.S. Global Climate
Change Program was established, which involved
all agencies in the Federal Government having
environmental interests. The program created a

The Science Ice Exercise Program
History, Achievements, and Future of SCICEX

heightened public awareness of the need for envi-
ronmental data. And in no area of the world was
there a greater need for environmental data than in
the Arctic.

Later in the decade of the 1980s, it became clear
that the Cold War was ending. The Soviet Union
was in serious and worsening financial condition, a
situation that extended right through their military
forces. This stimulated them to develop some
unique fundraising ideas. They made offers to any
and all that nuclear submarines could be available
for science—at a price. During the period 1989—
1993 there was much discussion about the “Victor
Project,” a concept that would make a Soviet Victor
Class SSN available to the science community for
data collection in the Arctic Ocean. This offer
included the opportunity for civilian researchers
to ride the submarine during each science deploy-
ment.

As interest in these events surged about the U.S.
Arctic science community, the Arctic Research
Commission (ARC), led by the author (who at that
time was a Commission advisor), was attempting
to stimulate the U.S. Navy to accept the concept of
conducting civilian science from submarines. The
Navy was cool to the concept. However, what the
Navy did accept was the lessening of the Cold War
and with that a concomitant decrease in the need
(and funding) for Arctic R&D to enhance its Arctic
(under-ice) warfare capability. Lacking a clear-cut
military R&D requirement, the justification could
be made for the performance of pure civilian sci-
ence in the Arctic. With the submarine community
facing reduced Cold War operational commitments,
the Navy was able to support occasional deploy-
ments for the performance of pure civilian science
in the Arctic.

It was early in 1989 that the Navy agreed to
collect Arctic Ocean water samples for a civilian
researcher during a spring deployment. The endea-
vor was intended to create a degree of accommo-



USS Cavalla during ~ dation among all those involved. Successful exe-
SCICEX '95.  cution of this small-scale data collection was also
intended to provide the Navy new information and
understanding of Arctic Ocean currents that it
would otherwise not acquire.

The collection of water samples during ICEX
1-89 went smoothly. A second collection was
requested for a deployment in 1990. The Navy
agreed to continue the effort. Concurrently the
ARC and NSF continued to address the more com-
prehensive idea of dedicated Arctic Ocean science
deployment(s) by an SSN. In 1990 the University
National Oceanographic Laboratory System
(UNOLS), which coordinates the U.S. academic
community’s research fleet, requested that the
UNOLS Fleet Improvement Committee study the
potential uses of a nuclear submarine for Arctic
oceanographic research.

In early 1991 the ARC and NSF agreed that in
order to accomplish the needed Arctic Ocean
research, a dedicated cruise or series of cruises by
a submarine would be required. The collection of
data for science in small quantities, as was done
with the water samples, was simply inadequate
and impractical in the face of the emerging scien-
tific interest in the Arctic Ocean and the gross lack
of understanding of the area. Even if a scientist
were to accompany every operational deployment
the Navy made to the Arctic, such a program

would never produce the integrated, interdisciplin-
ary data sets needed by science. A dedicated science
cruise fully committed to ocean data collection
became the objective. Better yet, and clearly justi-
fiable in the minds of the science community,
would be a series of cruises.

Coincident with the development of the con-
cept of dedicated cruise(s), the reduction of mili-
tary forces began, as the Cold War abruptly ended.

In 1991 the ARC and NSF’s Office of Polar Pro-
grams co-chaired a meeting with five prominent
“Arctic” oceanographers and Navy representatives
from the aviation, submarine, and “ice-camp”
communities. The meeting was intended to start
active discussions between science and the Navy
concerning science’s data needs and the Navy’s
ability to fulfill them.

In October the ARC prepared a point paper
addressing the use of an SSN as an Arctic research
vehicle, describing advantages to the Navy as well
as to science.

In December 1991 the ARC met at the U.S.
Naval Postgraduate School in Monterey, Califor-
nia. The theme of the meeting focused on the
Navy’s ability to support civilian Arctic Ocean
research and data collection. The ARC responded
positively to the presentations and embraced the
concept as a major Commission activity.

In January 1992 the UNOLS report called Scien-



tific Opportunities Onboard a Nuclear Submarine
(quickly dubbed the “SOONS” report) was pub-
lished. The chair of UNOLS sent a copy to the Secre-
tary of the Navy for comment and received a reply
that the Navy was not interested in using an opera-
tional submarine for science. The response further
stated that UNOLS should investigate the use of
NR-1, an experimental, small, Navy-owned, nucle-
ar research submarine. The reply neglected to note
that NR-1 must be towed to its operations area by a
surface vessel and is not capable of operating
under ice.

By 1992 Navy interest in the project began to
grow. At the same time the Navy defined the data
collection area for science operations. To avoid
diplomatic problems, the area was pointedly defined
well clear of the established exclusive economic
zones of all Arctic rim nations except the U.S.

In January 1993 the Navy was ready to plan an
expanded (dedicated) science cruise. The planning
for the first Science Ice Exercise (SCICEX) began
with a committee of twelve prominent Arctic Ocean
scientists and experts from the U.S. Navy’s Arctic
Submarine Laboratory (ASL), located in San
Diego, California.

The first scientific cruise took place in Septem-
ber and October 1993 aboard the USS Pargo and
proved to be a watershed event. On 21 November,
drawing on the success of the Pargo cruise, the
ARC convened a meeting of senior officials of
the Navy and Federal science agencies to discuss
where to go next. At this meeting were representa-
tives of the Office of Naval Research (ONR), NSF,
the National Oceanic and Atmospheric Administra-
tion (NOAA), the U.S. Geological Survey (USGS),
the ARC, and the Chief of Naval Operations (CNO)
staff. It was agreed to continue the program.

Early in 1994 the CNO’s staff, ONR, and the
ARC drafted a Memorandum of Agreement (MOA)
to ensure continuation of the program over several
years. NSF, NOAA, the USGS, and ONR, as partici-
pating science agencies, together with the Assistant
Chief of Naval Operations and the Commanders of
the Atlantic and Pacific Submarine Fleets, signed
the agreement on August 17, 1994.

The first formal SCICEX cruise under the MOA
departed from Pearl Harbor, Hawaii, aboard the
USS Cavalla on March 8, 1995. It concluded with
a port call near Victoria, British Columbia, on
May 23, 1995. During the interim between the
Pargo and Cavalla cruises, the Navy increased
the unclassified operating depth of submarines
from 400 to 800 feet and the unclassified speed

from 20 to 25 knots. These unprecedented changes
in Navy security restrictions were the first since
World War 11, and they allowed the submarine to
collect unclassified data over the full extent of the
surface mixed layer in the Arctic Ocean. At the
same time the Navy declassified both the name of
the vessel and the sailing date for the 1995 cruise
well before the beginning of the exercise. This was
another unprecedented action, which greatly bene-
fited cruise planning. These steps were taken by
the Navy to increase the value and utility of the
SCICEX Program.

During the five years of the active SCICEX Pro-
gram, the science community has benefited from
an enormous infusion of data. Each submarine that
was deployed was fitted with at least 8 and as
many as 13 ocean data collection systems. On the
last two cruises, the USS Hawkbill carried the Sea-
floor Characterization and Mapping Pods
{SCAMP), the largest and most expensive civilian
research system ever installed aboard a submarine.

The SCICEX submarines collectively spent 211
days in the data collection area and cruised over
95,000 km collecting data under sea ice. Not only
was the data take huge (conservative estimates
claim a doubling of the data available on the Arc-
tic ocean in the seven-year period), there were not-
able and unique scientific achievements, most of
which were only made possible from a submarine.
They include (at this writing):

» Unequivocally superior access to the Arctic
Ocean—in all seasons, in all weather, to all
areas—on a platform that was quieter, more
stable, and at least five times faster than any
other Arctic Ocean data collection platform
ever employed;

* Six synoptic views of the Arctic Ocean with
co-registered data sets, achievements that no
other platform had accomplished;

+ Confirmation of significant warming of the
core Atlantic water in the Arctic and abrupt
movement of the Atlantic/Pacific front into
the western Arctic Ocean basin;

* Determination that the Arctic sea ice pack has
thinned by as much as 40% in this decade;

» Sub-bottom profiles heralded as the highest
quality ever observed (because of the sub-
marines’ quietness);

* First-ever swath bathymetry surveys (in the
1998 and 1999 cruises) of critical areas of the
Arctic ocean (Chukchi Cap, Northwind Rise,
Lomonosov Ridge, and Gakkel Ridge), add-
ing over 25 million soundings to the existing,
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Dr. C. Peter McRay
(right), of the University of
\laska Fairbanks, and Jeff

Gossett, of the Arctic Subma

rine Laboratory, at the

North Pole during the USS

Pargo’s 1993 SCICEX

Demonstration Cruise






