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Il IN THE HOUSE BY THE RESOURCES COMMITTEE
CS FOR HOUSE JOINT RESOLUTION NO. 70 (Resources)
IN THE LEGISLATURE OF THE STATE OF ALASKA

% FIFTEENTH LEGISLATURE - SECOND SESSION
5 Relating to the need for ice-capable
6 ships for Arctic research.

7 BE IT RESOLVED BY THE LEGISLATURE OF THE STATE OF ALASKA:

WHEREAS the renewable resources of the American Arctic, specifically
9 fish and shellfish, represent one of the nation®s greatest commercial
10 assets with the value of the Bering Sea fisheries alone being estimated at
11 $2,000,000,000 per year; and
vl WHEREAS the American Arctic is a vitally important rearing and feeding
13 groum for bottomfish, king crab, and a majority of the salmon stocks that
14 serve as cornerstones for a large number of subsistence activities in the
15 state; and
10 WHEREAS the biological and physical characteristics of the American
17 Arctic are 1important with respect to producing large numbers of fish and
18 shellfish in the area and in determining optimal opportunities for harvest-
19 1ng the fishand shellfish; and
20 WHEREAS the American Arctic has been defined by the U.S.Congress in
21 the Arctic Research and Policy Act of 1984 to include bodies of water that
2 are of great importance to Alaska, such as the Bering Sea, the Chukchi Sea.
23 and the Arctic Ocean; and

WHEREAS the Arctic Research Commission ha « reported to the President
"5 and the Congress that research 1in the Arctic Ocean and marginal seas is
26: vital not only to the management of renewable resources but also to na-
27 tional security, prediction of weather and climate, and development of
28 nonrenewable resources; and
29 WHEREAS the commission also reported thatmost Arctic-rimcountries

“1- CSHJR 70 (Res)



possess Arctic technologies far more advanced than those currently avail-
able 1in the United States, which threatens our national security and se-
verely affects the ability of United States citizens to compete 1in the
development of the resources of the Arctic; and

UHEREAS the types of research needed to increase our understanding of
the structure of the ecosystems of the Bering Sea, the Beaufort Sea, and
the Chukchi Sea include elements related to physical features such as ice
edges and hydrographic structures; ana

WHEREAS the United States does not have the ships required to conduct
this research, especially since the deactivation of the U.S. Coast Guard
Icebreaker "Glacier™; and

WHEREAS several foreign icebreakers are currently idle because of
downturn 1in the oil industry, and one of these vessels might be modified
and put under charter to meet immediate needs; and

WHEREAS sponsorship of currently neglected research 1iIn basic ocean-
ographic science 1is a necessary and proper function of the federal govern-
ment in order to fulfill national objectives 1in Arctic resear_h;

BE IT RESOLVED that the Alaska State Legislature strongly urges the
United States Congress to authorize

(1) construction of a new icebreaking vessel for use 1iIn Arctic
research;

(2) upgrading of at least one of the planned U.S. Navy additions
to the fleet or construction of an additional vessel capable of Arctic
research; and

(©)) immediate leasing, or leasing with an option to buy, of a
foreign i1cebreaker for use in connection with Arctic research.

COPIES of this resolution shall be sent to the Honorable George Bush,

Vice-President of the United States and President of the U.S. Senate; the

Honorable Donald P. Hodel, Secretary of the Department of the Interior; the
CSHJR 70(Res) -2-
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Honorable Jim Wright,

Speaker of the U.S.

House of Representatives; and to

the Honorable Ted Stevens and the Honorable Frank Murkowski, U.S. Senators,

and the Honorable Don Young, U.S.

delegation

in Congress.

Representative,

members of the Alaska

CSHJR 70 (Res)



Appendix E: The Role of Sea Ice

in Controlling Arctic Ecosystems

Executive Summary

Th« Arccic marine ecosystem it controlled by Che me t of Che atmosphere,
occen end set ice. This ICE iniciicive is « rtudy of cht physicel
concrois oxcrced on Che living riverine resourees--sheltfilh, fith end
mammals--wich optimum management et Che gceL end high necionel economic
recurn et Che peyoff. (U.S. Arccic Research Commission Prioricy; DOC
Coel for 1990).

The proposed reseerch will test the hypothesis thet incerennuel verieticn
of maximum ice extent end seasonal ice rccreac account for the major
year-to-year variability in Che biological productivity of Che Bering and
Chukchi Seas.

The most influential control of Che Arccic marine ecosystem is exerted by
ice, in parcicultr its locacion and times of formacion and melt. The ice
acts as a platform and habitac for mammals, and a substrate for the tiny
plants that form the base of the food chain supporting birds, shellf.sh,
fish and mammals. The ice melt water stabilizes the sea and allows a
strong spring pulse of food production, making the American Arctic one e:
the riches: commercial fisheries in the wcrld. The retreat of the ice
edge through the Bering and Chukchi Seas is equal to fertilizing an area
from Texas to the Canadian border ar.d the Rocky Mour.".ains to the
Mississippi River. The pathways of energy flow from the plankton to
bottom organisms and then to eoirmerci® 1 fisheries and mammals is not well
understood.

Dramatic, largely unexplained changes are occurring in the Arctic system:

The king crab and Tar.ner crab harvests have plunged since 1979 with
serious economic impact. Other commercial species such as pollock
are being heavily exploited.

The northern fur seal population is declining rapidly (C-8Z pe-
year). All large baleen whale populations have beer, severely
reduced and may not be recovering. The walrus population has beccme
very large and is in danger of crashing. Sea octer populations are
increasing and competing with fishermen for shellfish.

Dramatic increases in marine growch snd survival have been
documenctd for salmon populations of che Bering Sea. Recent
indications of an end to the boom in production of the past ten
years have very serious economic implications for both commercial
and subsistence fisheries.

The requested S2.25M annual budget (Section 3) for the first 4 years ar.d
$2.3M annual budget for the following sin years will support these first
year activities:

Reeveluation of existing biological and physical data sets and
initiation of a historical scudy using satellite and other remote
sensing data

Rtactivation of the Bering Sea ice model developed earlier, its
extension to che Chukchi Sea, and its use to design sampling
strategies

Measurements of currents, nutrient dynamics, biological produecivicy
and parcicuiace flux in tha vicinity of Bering Strait during the ice
meicback

Begin cooperation with state and local agencies on interpretation of
data obtained from the measurement program

Subzcql yssr sctiviti”®? inelud#!

b /logical and physical, oceanographic sampling along Che ice eo.?®
over an eighc year period
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Examination of the dynamic* of primary production, nutrient
recycling and fluxes at the ice edge

Examination of benthie population with respect to vertical flux of
particulate material

Examination of the relation of ice edge primary production to
occurrence and timing of zooplankton and larval fishes and
crustaceans

Research on varii icy of high-lacicude ueather and its effect on
ice extent, loca 1 *, and timing

Study of sea ice and oceanographic processes in coastal areas by use
of in situ and remote sensing techniques

Sjnchesis of field scudies inco models and examination of fish and
mammal population dynamics in the lighc of the expanded data base cn
ueather, sea ice and oreancgraphy,

ICE
Role of Sea Ice in Controlling Arctic Ecosyscems

1. INTtODUCTION

The coastal aboriginal peoples of Arctic America developed cultures based
on exploitation of the marine mammals and fish of the Bering, Chukchi and
Beaufort Sea*. The same resources were the basis for exploration and
settlement of Russian America and later, the interests of distanc water
fishermen and whalers frnm the United States provided an important incentive
for the purchase of Alaska. From the beginning the Arctic environment has
been the major limiting factor in exploitation of these resources.

In his statement on United States Arctic policy (April 14, 1983) the
President emphasized that the United States has unique and critical interests
in the Arctie region. In light of the region®s growing importance, the
administration feels chat che Arccie warrants priority attention by this
country. In the Arctic Research nnd Policy Act of 1984, the Congress nas
declared chat che following major elements are the basis for U.S. Arctie

policy:

Natural Resources. The renewable resources of che American Arctic (Figure 1),
specifically fisn and shellfish, represent one of the Nation®"s greatest
commercial assecs. The recenc cacch of groundfish in the eascern Bering Sea
is illustrated in Figure 2. The catch of groundfish began in the 1950"s, grew
to 700,000 mecric cons in che 19603 with the peak exploitation of yellcufin
sole (Limanda aspera), rapidly expanded in the early 1970°s to 2,250,000 me
based largely on the new technology associated with production of minced fish
products (surimi) from walleye pollock (Ttie:a<;ra chalcogra.Tvna). Total
production has declined in the 1970°s tc, about 1,200,000 mt as the fishery
came under management concrol by the United Scates following passage of the
Magnuson Fisheries Conservation and Management Act of 1976. \While
conventional groundfish are fully exploited, the harvesc is principally
processed by foreigners. The currenc trend is toward the development of U.S.
fishing industry co replace foreign industry.

The recent catches of king crab in the Bering Sea are shown in
Figure 3. This was an international fishery shared with Japan and the USSR
until che United Scates developed the capacicy co capture che full harvesc in
1981. The catch grew rapidly from 1958 until ".963, reaching a peak of
28,000 mt, then declined from 1964 uncil 1971 to a low of 9,000 me. It
rapidly increased from 1972 until 1979 with a peak harvest of 65,000 mt, ar.d
has since declined to less Chan 5,000 me in 1985. Such large year to year
variability in icocks, both natural and chac due to fishing, has created major
difficulties for both industry and management.

The Bering Sea is a vitally important rearing and feeding ground for a
majority of the salmon stocks which serve as cornerstones for a large number
of commercial and subsistence activities in Alaska and other areas of the
Pacific Rim. Very dramatic recent increases in commercial production
(Figure 4) from 21.9 million salmon in 1974 co 144,6 million in 1985 have
illustrated the importance of the marine environment in determining the well



Figure 1. The biologically productive seasonal ice zone of che Bering and
Chukchi Seal ii roughly equivalen in area to the major grain procucir.g
regions of the American farm beic.

Ytin

Figure 2. Recent catch of groundfish in the eastern Bering Sea.
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Figure 3. Recent catch of king crib in the Bering Sea.
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being of both subsiscenee and commercial fisheries. In addition co chair
imporcancc in determining produccion, che biological and physical
circumscancai of ch* Baring Sea ara also imporcanc in defining opporcunicies
co harvesc che seasonal bonanza of maturing salmon. Clearly che answers co
che imporcanc questions of produccionof groundfish, crabs, and salmon, and of
cha timing of salmon harvests, lie inunderstanding che dynamics of che
Alaskan continental shelves.

Rasearch in Basic Science. The Arctic and Antaictica are less well known chan
any ocher area of comparable size. Most Arccic-rim countries, particularly
che Soviec Union, possets Arccic technologies far more advanced chan chose
currently available in che Uniced Scates. Sponsorship of currently neglected
research in basic science it a necessary and proper function of che federal
government co fulfill national objectives in Arctie research.

A review of national issues and priorities for the Arccic Research ard
Policy Act has been -ompleced by che Polar Research Board of the National
Research Councill and the U.S. Arccic Research Commission.2 Based on these
reporcs, boch Che Incerager.cy Arccic Research Policy Committee (IASPC) ar.c t-e
State of Alaska established an implementation plan co address che following as
a priority area of research:

Programs are needed to determine che structure or ecosystems cf che mj;cr
Arctic shelves (Bering Sea, Beaufort Sea, and Chukchi Sea). These must he
planned as integrated programs with a strong physical oceanographic and
weather/climate component. Slerents rtguiring attention include biological
production and food wei dependencies in relation to physical features such as
ice edges, polynyas and hydrographic st tures (i.e. (rents). The studies
must encompass natural cycles or trendsg:

N*OAA was directed to prepare this ICS initiative to implement the
required research for che Alaskan Arctic. The cas* was completed jointly with
che University of Alaska and the Alaskan Depart lent of Pish and Came.

2. BACKCROUHD

Ue now have some understanding of regional variations in primary
produccion in the southeastern Bering Sea and ideas of che physical/chemical
factors which produce these variations. The annual primary produccion cycle
of most of che Bering Sea shelf is dominated by a spring pulse. Spring blooms
occur aC the onsec of ocean stratification, with cheir duration highly
dependent on storms to replenish the surface layer with nutriencs. Nutrient
enhancement by wind mixing from deeper layers is responsible for from 10X to
50Z of , e yearly spring bloom total nitracr upcake, depending on year. Ice
cover plays an important role in determining Che ciming of the spring bloom.
Increased stratificacion from ice melt allows the development cf an intense
phycoplankton bloom at che ice edge as soon as active melcbaek begini.
Consequently, the growth season is initiated earlier than would be possible in
th« absence of sea iec. For this reason, variations in che southerly extenc
of sea ice winter have major ecological consequences. The retreat of the
ice edge fertilizes a region equivalent to Texas co che Canadian border and
the Rocky Mountains to the Mississippi River of the continental U.S.

(Figures 1 and 5).

The influence of year-to-year variations in sea ice excenc and retreat is

an important question if che impacts on the biological system are so
extreme. A significant climatic change occurred during the span of che

1 Polar Research Board, 1985: National Issues and Research Priorities in the
Arctic, National Research Council, Washington D.C., 123 pp.

2 U.S. Arctic Research Commi.sion, 198*: National Needs ar.d Arctic
Research: A Framework tor Action, Los Angeles, CA, 27 pp.

3 Polar Re".earch Board, 1985: [Ibid, p. 44.
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Figure 5. Melting see ice stabilizes Che uecer column .c Che ice edge
promocing primary biological production is Che ice recreics 1in cne

spring.

previous interdisciplinary Bering See ice edge work (1975, 1976, 1977,
OCSEAP/NOAA; 1982, 1983, NSF/Ocean Sciences; 1983 ONR/Arecic Programs). The
firsc three years were cold vich Che ice reaching across the Bering Sea Shelf,
whereas in the warm years 1982 and 1933 the ice only reached the latitude of
St. Matthew Island, The chlorophyll content of the water at the ice edge and
the primary production were significantly lower during the warm years than
dut.ng the cold years. When Che ice edge is closer to the shelf break, the
higher nutrient concentration below the surface layer increases nutrient
supply through ice-edge upwelling. Furthermore, the earlier water column
stratification associated with ice melt prolongs the tocal b".com period. The
tocal annual primary production in che outer shelf domain is probably
increased significantly during a cold year. Therefore, ue stace the
hypothesis for the ICE program as follows: |Ir.zerar.r.ual variazicn of mar;mum
ics extent and seasonal reereac accounc for che ma;or yesr-cc-year variability
in the biological productivity in che Bering and Chukchi Seas. To clarify the
effects of the position of the ice edge, it will be necessary to follow the
ice northward during its retreat and examine variations in ice-edge
phytoplankton productivity as the ice retreat passes over various parts of the
shelf.

A large proportion of the ice edge production probably reaches the
benthic community, since che grating community in the water is small and r.ot
very active. As the bloom progresses, organic macerial sinks chrough the
water column. Food chain relationships linking the ice edge and spring bloom
to the other ecosystem components are not well known, but ic seems reasonable
chat the rich benthos on che shelf and ics top level consumers, shellfish,
walrus, whales and fishes, are in part dependent on this efficient use of
carly-season solar radiation. In particular, the benthic-mammal food link may
be exceptionally important in the American Arctic, and these large organisms
provide a degree of biological stability. Their role in nutrient recycling is
noc known. Spring bloom phycoplankr n may also be oartieularly important in
feeding juvenile fishes and crustaceans.

For crab, che period from egg hacen to settlement of larvae is likely to
be the major determinant of year-class strengch. The area of hatching must be
more clearly delineated using intense survey efforcs. Oceanographic ar.d sea
its information is importanc in determining advection of larvae and subsequent
settlement. Because considerable spawning and subsequent larval dispersion
occur near che ice edge, ice edge phenomena may be important to this stage of
crab larvae survival. This isparticularly true for crabs in che northern
Bering Sea and Norton Sound.
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The seaunal variability of the extent of ice cover and of its residual
melt water is governed by the storm climatology. Figure 6 shows the composite
storm tracks for the 5 heaviest (A) and 5 lightest (B) years during 1953-
1982. Luring the heaviest ice years the tracks were shifted southward along
the Aleutian Islands and eastwards into the Culf of Alaska. This gives rise
to more north and northeast winds which move the ice farther south, increasing
Che extent of ice cover. During the lightest ice years (Fig. 6B) more storms
move north across the western part of the Bering Sea. The result is a greater
incidence of south and southwest winds on the shelf, compacting the ice cover
and closing the ici-growing leads. Figure 6C shows che maximum extent of ice

cover 1in che Southern Bering Sea. In an average year about one-half of the
domain is covered. In heavy years ice surrounds che Pribilof Islands and
covers Che entire continental shelf. |Incerannual variability in seasonal sea-

ice extent in ebe Bering Sea is controlled by variation in scorm-tracx
position related to large-scale differences in the general weather
circulation.

3. TEN f-AH SCIENCE FLAN
Introduction: Setting che stage.

The research is based on a ten year program of field measurements,
historical analysis, ar.s modeling. Physical process studies address me
movement of 1ice by variable ocean currents, the relative importance of local
radiation versus heat advection by currencs to melt during ice retreat, ar.d
che link becveen seasonal and incerannual atmospheric variability and ice
extent. Biological process studies address che influence of the ice eoge on
primary productivity and the efficiency of transfer of energy from the surface
to bottom living organisms. Remote sensing provides a means of longer term
monitoring. Modeling activities will synthesise the understanding of causal
mechanisms between sea ice and tne regional biology determined from the field
studies with the historical atmospheric time series to test the ICi hypothesis
and corollaries.

Sea lce Processes: Forcing by the atmosphere and ocean determines ice
cond;cions .

To extend our knowledge of sea ice behavior and biological consequences
co che northern Bering Sea, Bering Strait, Chukchi and nearshore Beaufort
Seas, all regions of intense environmental, commercial, and strategic
interest, three important physical processes muse be considered. First, the
transport of ice by ocean currents muse be understood. Net ocean transport
through Bering Strait is toward the north and over a year averages about
30 cm/s. On shorter time-scales, meteorological forcing results in stronger
events (current speeds up to 123 cm/s) which can reverse the flow over time
periods of two to seven days. This current system varies remarkably in
strength and direction and can cause the ice to move in the opposite direction
as the local wind, but is poorly understood. Second, the role of heat
advection by this current in the spring and summer months versus the local
vertical heac flux and radiation balance in the melt-back of the ice pack is
not known. Third, there is no realistic theory describing the incerannual
variations of ice cover and their relation to atmospheric circulation.
Understanding of the seasonal cycle of srctic weather can be improved by basic
research on che relation of high-lacicude atmospheric circulation co forcing
by the land and sea ice distribution and by lower latitude circulation.

The first measurement component of the ice program is an array of
sacellite-pasition drifting ice buoys deployed in key areas along the coast.
These measurements will be used to evaluate the extent of shore effects from
the coast on the ice velocity, to test open pack constitutive laws, and to
create a nearshore constitutive law, if necessary. A second sec of
measurements will be conventional current meters and pressure gauges to
address year-to-year and seasonal variations in ocean transport. A third
measurement component will ultimate thermodynamic variables. Sensible and
latent”eat fluxes from che atmosphere to the ice and sensible heat flux from
the ocean co the ice can be computed by careful temperature measurements in
the boundary layers. Hijh resolution tharmistors will be added to tne



Figure 6. Storm crack counts by 2* latitude « 6* longitude over October co
tebruary for che five heaviest (A) and five lightest (B) ice years in the
period 1957 co 1980. The arrows suggest core pathways of the
prcpondiranc storms. Panel (C) shows che corresponding extents of che
ice cover.

anemometer and current meter masts at the drifting buoy sices for this
purpose. In addition, a broad-band radiometer will be attached to each
station for estimates of the solar and long-wave radiation incident on the
upper surface of che ice. This measurement program will be able co
differentiate the relative contribution co melting of che local radiation
budget versus northward aiveetion of heat by ocean currents.

Studying the ice pack will require measurements over eight years, since
the interanr.ual variability o: che weather conditions and che severity of tr.e
resulting ice conditions is large. The variability of che barotropic current
component tnrough the Bering Scrait also has large variations from year-to-
year which may affect che ice drift patterns.

The coupling bccueen Che atmosphere and sea ice on seasonal and
interannual cime scales will be addressed by detailed analysis of the North
Pacific Oscillation (u?n) £-cm historical atmospheric data secs in the context
of che northern hemispheric general circulation. The first element is to
determine che persistence of the NPO as a basis for statistical prediction.
Such approaches have not been encirely successful at mid-latitudes, but, since



che duration of NPO events is often greater chan 10 days and che anomalies are
large, such approaches should be attempted. Statistical mechods now exist but
they must be based upon more complete causal hypotheses. The data base which
exists for the study arc the sea level pressure, 500-1000 mb thickness (which
correlate with air cemperacure) and 500-mb steering level wind fields
beginning in 19*7 as well as long time series of weather observations from
Arccic stations and sea ice extent fields derived from satellite observations
continuously since 1969 and sporadic before chat time.

A second feature is co systematically assess the possibility of positive
feedback of heac between atmosphere, land, and ice surfaces for che sub-
Arctic. Ic it known chat the land/sea distribution and coaical orography
provide forcing co che long-wave atmospheric circulation pattern. Of
particular concern to che seasonal time scale is the feedback becveen the
seesaw relacion of Bering Sea and the Sea of Okhotsk, and che Alaska and
Siberian landmasses. The thermal mass of Alaska and Siberia tire substantial
and ground temperatures can increase by several ten"s of degrees over a week"s
time. These cenperacures reinforce che long wave atmospheric weather patterns
ability to maintain the existing storm crack pattern. Sea ice acts as a-
excension of the continent and effectively acts as an insulator between the
air and the relatively warm sea temperatures. When ice is retreating in che

Bering Sea due to southerly winds, ic is advancing in che Sea of Okhotsk. |
is noc known whether this relative ice mocion tends to reinforce che existing
weather pattern.

Biological Processes: The solar-induced spring bloom at che ice edge
generates a pulse of food for the benthos.

Our current knowledge of the American Arccic is inadequate to allow
effective management. However, recent research has indicated productive
directions for pursuit. The fundamental issue is the cycle of solar energy
and its propagation through the ecosystem. Due to ics northerly posicion, the
American Arctic receives highly seasonal solar radiation. The ecosystem must
have developed strategies which optimise its utilisation by phocosynthecic
organisms and che subsequent distribution through che food chains. The very
high biomass at upper trophic levels requires efficient transfer and effective
retention. The two parts of biological processes are to document che
influence of che ice edge on enhancing primary production and determining the
efficiency wf energy transfer to che benthos.

The biological sampling strategy is co make standard nutrient, nutrient
dynamics, productivity and vertical flux measurements in the vicinity of the
melt—water ttabilised reg-on of the ice edge and contrast these measurements
with adjacenc open-ocean measurements. These tasks will follow che retreat of
the ice edge through the Bering and Chukchi Seas. The second part of the
sampling scracegy is to determine benchic (bottom) biological activity to
determine the efficiency of transfer of energy from primary production to
bottom faina. The shallow Bering and Chukchi Se.s may be unique in cheir
efficiency of transferring energy from che ice edge enhanced primary
productivity to higher trophic level species via intermediate bottom
communities. Sampling will be oriented on primarily south-north transects and
will occur during spring ice retreac. Measurements will be required over a
five year period co provide representative sampling and consider year-to-year
variability. This scra.egy will allow determination of the variations in che
importance of ice by biological regimes over the entire north-south area. To
dace, ice edge biological work has been restricted co ics southwest parts.

In parr®_lel wich field experiments, efforts to model < gional ice/ocean
circulation, heat budget, and biological system will be undertaken. [Initially
modeling will concentrace on regional ocean circulation, ice drift, and
stabilization of the mixed layer by ice melt. As resulcs from the field
measurement programs and Atmospheric studies become available, systems studies
can be formulated to address che causal links between incerannual atmospheric
variability and year-to-year changes in che biological communities of che
Bering and Chukchi Seas.

These measurements will be used by the Al»«l<* Department of Fish end Cam*
to test che hypochesis chac che times of arrival of maturing salmon at che
fixed geographic reference frames sampled by commercial fisheries are driven
by physical factors relaced co ice edge location.
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Remote Sensing Suooort: To economically monitor the ongoing ice/biological
interactions.

In situ measurements of sea its and biological processes art cumbcrsomt,
expensive, and limited with respect to areal coverage and spatial end temporal
resolution. Fortunately, the presence or absence of ice on che ocean affects
virtually all regions of the electromagnetic spectrum and is, therefore, an
ideal rsrameter to be measured remotely from aircraft or from space.

The first promising instrument is the passive microwave imager, SSH/I
flown on che DMSP sacellice in 1987. The bands selected for passive microwave
sensing are largely unaffected by clouds and require few atmospheric
corrections at high latitudes. Ac present a single reading is incapable of
being interpreted beyond the statement chat ice is present or absent. With
che new instrument, it should be possible co use a set of multi-spectral,
multi-polarization readings to distinguish variejs sea ice properties for
Alaskan waters.

The most powerful instrument, combining high spatial resolution with
virtual independence of atmospheric effects, especially in che dry polar
atmosphere, is che synthetic aperture radar (SAR). The European Space Ager.cv
plans co launch a satellice (ESS-1) with SAR in 1990. A SAR receiving station
for ERS-1 is planned fcr Fairbanks, Alaska which will be made available for
dissemination 5AR data for research, and will provide Che all-season, all-
weather data base necessary for sea ice processes research on scales as small
as 25 i,. Analysis of SAR imagery will provide baseline information for
verification of the sea ice and climatology modelLs proposed for che Alaska
region.

Biological studies can benefits from synopcie coverage with color imaging
for chlorophyll, a measure of phytoplankton biomass. Aircraft-based
capability would be of greatest use, co provide coverage in communities with
less surface-based sampling from a research vessel.

A. SUMMARY

The hypothesis to be tested by the ICE program is thac the intersnnuai
variability of the location of maximum ice extent and seasonal ice retreat is
cho primary cause of year-to-year variation in the biological productivity of
the waters of che American Arctic. This program will implement the highest
priority research recommendacion of the U.S. Arctic Research Commission as
mandated by the Arctic Research and Policy Acc of 1984, The program is based
on a ten-year program of physical and biological field measurements, study of
historical variability of arctic weather and its influence on ice motion, and
modeling. Hodeling activities will synthesize the understanding of causal
mechanisms between sea ice and che regional biology determined from che field
studies with che historical atmospheric time series to cesc che ICE
hypothesis.

The requesced S2.25M annual budget (Section 5) for che first 4 years ard
S2.5M annual budget for the following six years will support chese first year
activities:

Reevaluation of existing biological and physical daca sets and
initiation of a historical study using satellite and other remote
sensing data

Reactivation of che Bering Sea ice model developed earlier, its
excension to the Chukchi Sea, and its use to design sampling
strategies

Measurements of eurrencs, nutrient dynamics, biological productivity
and particulate flux in the vicinity of Bering Strait during che ice
mclcback

Begin cooperation with state and local agencies on interpretation of
daca obtained from che measurement program



Subsequent ye*r activities include:
Biological and physical oceanographic sampling along che ice edge
over an eight year period

Examination of the dynamics of primary production, nutrient
recycling and fluxes at the ice edge

Examination of benchic population with respect to vertical flux cf
particulate material

Examination of the relation of ice edge primary production to
occurrence and ciming of zooplankcon and larval fishes and
crustaceans

- Research on variability of high-laticude weather and its effect cn
ice excenc, location, and ciming

Study of sea ice and oceanographic processes in coastal areas by use
of in sieu and remote sensing techniques

Synthesis of field studies into mode"s and examination of fish ar.d
mammal population dynamics in the lig.nc of che expanded data base cn
weather, sea ice and oceanography.

5. BUDGET FY 38 - FY 93

In Thousands per year

YEAR 1-d YEAR 5-10

A. Physical Process "tudies

(Sea ice snd physical oceanography) 5 675 5 2?50
B. Biological Process Studies 725 800
C. System modeling 200 225
D. Atmospheric Prediction 300 325
E. Remote Sensing

(data acquisition, processing, incerprecacion) 150 175
F. Vessel and other logistic support 200 225

6. MANAGE? EHT

The Di- tetor of ICE will be the NOAA Assistant Administrator for Oceanic

and Atmosph irie Research. The scientific research will b« carried out by a

onsortium if government, university and private sector researchers lead by
the Pacific Marine Environmental Laboratory/NOAA and che University of
Alaska. T?a p-ograa manager is the Director, PMEL, whose responsibilities
will include pt gram coordination, logistics, budget, concraccs and the
monitoring of individual projects. A scientific council will be organized
through a NOAA/Univarsity of Alaska Joint Institute uhirh shall bo responsible
fsf establishing and maintaining che program focus, evaluating its progress
and recommending changes in direction and/or emphasis based on scientific
results and operational considerations. The council will consist of members
from NOAA, che University of Alaska and the Alaska Department of Fish and






Native residents, and studies of genetic factors in cancer in the *Tatively large, stable
Arctic\ative families could make significant contributions to/inderstanding of this
disease. Support in the amount of S500.000 per year would bj*equired for the recom-
mended five-year program of epidemiologic and laboratory research.

The low incideVe of coronary heart disease among Eskwtfios has been attributed to the
omega-3 polyirtaturated fatty acids ir .he cold watej*ish that make up a substantial
part of their dietVi research program to developybetter understanding of dietary
influences on prostaglandins, thromboxanes, chresterol, and lipids associated with
traditional foods of Arctic indigenous peoples c*ild have major implications for the
prevention or reduction of atherosclerosis a/d heart disease. The recommended
research would require s\me 5750,000 per ya/r for five years.

Infectious diseases, especially respiratory”iseases, have long been a leading cause of
death among Alaskan N ativ” Cooperaflve federal/state programs of research and
improved health care delivery have reduced morbidity and mortality, but there are still
many opportunities for research in th)f Arctic that would have far-reaching implica-
tions for understanding and contro\*F respiratory and diarrheal diseases, hepatitis A.
botulism, and chlamydia. The tasfygtaup proposed research on the causes, diagnosis,
and prevention of respiratory diseaseV especially pneumonia, in the Arctic at an
estimated cost of 5200,000 pej/year. attack other diseases such as botul
hepatitis A, gastrointestinal infections, avd sexually transmitted diseases w
require an additional 5300,0f0 per year for fT\g years.

As in the case of the proposed marine ecosystem research, the Commission has wr
to members of Congress commending the proposai research initiatives and ui
their serious consideration. It will continue to call attrition to these research op
tunities and urge their implementation. The benefits to\ie state and the nation ¢
V be far greater thai“he cost of the needed research.
L The Council <yf Northern Resources Information Management submitted a 31T
y report for Commission consideration at its July meeting. Tlrk report will be
sidered in a/eparate section on Management of Arctic Information and Data.

A principle concern of the Commission has been the lack of an ice-capable ship
dedicated to Arctic research.

Logistic Support of Arctic Research

In the preceding fiscal year (see The United States: An Arctic Nation. Los Angeles,
CA: U.S. Arctic Research Commission, January 1987) and in thisone, a principle con-
cern of the Commission has been the lack of an ice-capable ship dedicated to Arctic
research. In a letter of 24 April 1987 to the President of the United States, the Commis-
sion Chairman noted that research on the Arctic Ocean and marginal seas was vital to
national security, prediction of weather and climate, development of nonrenewable
resources, and management of renewable resources, such as the approximately 52
billion per year Bering Sea fisheries. He further stated that a the present time the
United States does not have the ships required to conduct this research, a situation that
worsened with the deactivation of the U.S. Coast Guard Icebreaker Glacier. Even if
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authorization of construction of a new icebreaking vessel occurred, some three or four
years would elapse before the ship could be commissioned. Thus, as a short-term
measure, the Commission urged that consideration be given to lease of a foreign
icebreaker, or lease with an option to buy. Several icebreakers are currently idle
because of the downturn in the oil industry, and one of these vessels might be modified
and put under charter to meet immediate need. Over the longer term, upgrading of at
least one of the planned U.S. Navy additions to the fleet or construction of an ice-
worthy Arctic research vessel is needed and is very much in the national interest.

The Commission also encouraged the NSF in its decision to charter a vessel for
research in the Antarctic this past year. The need for such a vessel for Arctic research
was reiterated by the Commission in letters to members of Congress and in testimony
before the Subcommittee on Coast Guard and Navigation of the Committee on Mer-
chant Marine and Fisheries, U.S. House of Representatives, in July 1987.

In addition to continuing to promote awareness of the imperative need for an ice-
capable vessel dedicated to Arctic research, the Commission explored other aspects of
logistic support of Arctic research during FY 1987. It organized a workshop on 18
November 1986 in Anchorage, which was attended by approximately 80 people con-
cerned with Arctic research. The objective was to obtain background information on
the current status of U.S. logistic support, problems in its provision, and major needs.
Workshop presentations further underlined the need for an ice-capable research vessel
in the Arctic and suggested a potential problem in access to and application of the
growing volume of satellite data.

Throughout the months following the workshop, Commission staff continued to
gather information about logistic support of Arctic research through interviews, site
visits, correspondence, and literature searches. By the end of the fiscal year a
preliminary draft compilation of the findings, titled “ An Overview of U.S. Arctic
Research Logistics: Report to the Arctic Research Commission,’”had been developed.
The document summarizes information about ocean-based instrumentation and
facilities (e.g., buoys, undersea vehicles, ice-worthy ships), terrestrial facilities and
support (e.g., laboratories, accommodations, centers for the reception, analysis and
distribution of satellite and other types of data), and airborne and space-based
instrumentation (e.g., airborne sensors and photography, rocket sounding, balloons,
and satellite sensing systems and telemetry).

At the end of FY 1987, based on the information obtained in the workshop and subse-
quent surveys, the Commission was developing a position paper on “ Logistic Support
of Arctic Research: First Findings and Recommendations” for publication and
transmission to the President and the Congress. In addition to a recommendation on
acquisition of an arctic research vessel, the Commission will also consider the need to
create or designate an agency or organization to serve as a focus for Arctic logistic
planning and coordination. In the U.S. Arctic, many government agencies, industries,
universities, and other private groups conduct research, each being responsible for its
own logistic support arrangements. A central source of information on what
instrumentation, facilities, and support services are available, and of assistance with
arrangements for use is a basic requirement.

Management of Arctic Information and Data

Under the Arctic Research and Policy Act, the Commission ischarged with suggesting
methods for improving efficient sharing and dissemination of data and information
on the Arctic among interested public and private organizations. To obtain assistance



in meeting this charge, early in 1986 the Commission Chairman and the Governor of
Alaska requested the Council on Northern Resources Information Management
(CONRIM) to act as a federal/state task force and to explore cooperative
arrangements fcr the creation of an Arctic and Alaskan natural resource, scientific,
and technological information transfer network. In January 1987, the Commission
Chairman specifically requested the Chairman of CONRIM to prepare for Commis-
sion consideration a report on the current status of Arctic data and information handl-
ing and to recommend a course of action that federal and state agencies might pursue
to achieve an effective Arctic information network.

The goal of an arctic information network is to allow any user to obtain any existing
arcticinformation with federal, state>and local governments, univ/sities, and private
companies participating in the networf

At its July meeting, the Commissioiteonsidered a/raft document titled “ A National
Arctic Information Network." The g\al of suchk network is defined as follows: to
make it possible for any user, anywhere” the Ur/ted States, to ascertain ifa particular
aspect of information about the Arctic exists,/nd if so. where and how to obtain it.
The draft suggests that the network be initi*hdbrganized by linking and strengthening
existing resources and that it be capable of same cost recovery, with the possibility of
becoming self-supporting. It was emphasi*ctahar participation not only of federal
agencies but of the State of Alaska, locap governments, universities, and private
organizations will be crucial if the network is\p reach its full potential. (It was
recognized that once an effective national:networkl6 in place, the addition of interna-
tional links will be the next step.) A plan for networl\tructure and governance ispro-
posed, with emphasis on interactive i/ioperation arr\ng network participants. The
plan calls for a small management grofip to serve as program development officers and
for a larger governing body on which all categories of participants are represented. It
next specifies certain actions that/will be necessary to implement the network: (a)
recognition of scientific, technological, and natural resourA information networking
as part of State of Alaska pol/y, and authorization for st\e participation in both
Alaskan and national Arctic jfetworks; (b) development of\procedure for federal
agency participation in the/etwork, especially those agencnti; that do not have a
presence in Alaska; (c) provision of opportunity and cncoura&ment for academic,
private, and public organisations to participate in netwo. k governvice; and (d) formal
recognition and authorization of the organizational structureViat would bring
federal, state, academi/ private, and public interests into collaborative effort.

Some steps toward/mplementation have been taken. For example, a blti beP re the
Alaska legislatur/would amend the Alaska Research Policy Act t\ recognize
CONRIM srolef\ information and data management and to authorize stat*gencies
tojoin CONRIM; to designate state and university organizational roles in the ifotwork
as a part of stare policy; to include representation from the information management
community o/the Alaska Science and Engineering Advisory Commission; and tcforo-
vide for anr/fal review by this state Commission of state agency and university infor-
mation ancrdata programs. \





