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ABSTRACT

In order to examine the needs for Arctic research vessels a meeting
was convened August 14-15 at the waiversitg of Washington, Seattle, under
the auspices of the University-National Oceanographic Laboratory System
(UNOLS). Participants included 22 representatives from academic institu-
tions and Federal agencies.

The meeting reviewed and discussed the ongoing and projected research
in the Alaskan Arctic region and the ships needed to accomplish this re-
search. The principal concern was with academic research both inside and
outside the Seasonal ice limits but excluded research within the perman-

ent ice pack.

The conference concluded that an iceworthy research vessel was needed
to meet the research requirements of the Alaskan Arctie Region. Such a
vessel would best be operated as a National Oceanographic Facility and
the possibility of joint use in the Antarctic should not be excluded.

No suitable research vessel presently exists which can conduct the
multi-discipline research requirements both in and outside the seasonal
ice cover. A means to acquire such a facility should be instituted prom-
ptly including design studies, planning for new construction and seeking
interim alternatives.

The principal recommendation of the meeting was that the University
of Alaska jointly with an advisory group of experts from interested
laboratories, and on behalf of UNOLS, proceed with a conceptual design
study for an Alaskan Arctic research vessel including a comprehensive
survey of requirements and interim altermative measures.



PART T - BACKGROUND AND PURPOSE OF MEETING

The needs for a capable Arctic Research Vessel is a matter
of long standing. For the past half-century and even earlier the
National Academy of Sciences and the National Research Council
has posed the problems of polar research and the particular dif-
ficulties of adequate facilities to cope with these problems.
More recently, the aspects of developing Arctic resources - both
biological and mineral - has lent increased emphasis to the re-
quirement for suitable ships to work in Arctic as well as sub-
Arctic waters. Most recently the recommendations of a workshop
in Bering Sea Research held under the auspices of the National
Science Foundation cited the need for an iceworthy research vessel

capable of working in high-latitude seas.l/

The 1973 Annual Report of the UNOLS Advisory Council singled
out this need for early attention and in response the University
of Alaska proposed that the National Science Foundation fund a
planning grant for an Alaskan research ship. In the development
for this proposal, it was recommended that it proceed as a joint
effort bringing together the planning resources and guidance of
several institutions. As a first step it was proposed that UNOLS
convene a forum for discussing this and recommend a course of

action.

Accordingly, and in cooperation with the University of Alaska
and University of Washington a meeting was convened at the Depart-
ment of Oceanography, University of Washington, Seattle on August

14-15, 1974. Invitations were extended to twenty-five individuals

1/ PROBES: A Prospectus on Processes and Resources of the Bering Sea Shelf,

~ 1975-1985. Deliberations of a workshop in the promotion of the U.S. Program
for Bering Sea Oceanography, 24-30 November 1973; Office of Polar Programs-
National Science Foundation (Alaska Sea Grant Report 73-10)
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representing eight academic and five Federal Agencics.

The objectives of the meeting were set forth in the

letter to all participants. They were:

-

To examine the ongoing and projected research in the
Arctic and discuss the ship needs associated with the

research programs.

To recommend a course of action which will best pro-
vide ship services to meet the rescarch requiremenls

by scientific investigators.

convening
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PART II - SUMMARY OF MEETING

The Arctic Reserach Ship Conference was attended by twenty-
two participants representing eight academic institutions and
five Federal agencies. The list of participants is attached as

Appendix B.

The preliminary agenda dated July 15th was adopted and was
followed throughout. A copy of the agenda is attached as Appendix
A. R. P. Dinsmore, Executive Secretary of UNOLS was asked

to act as chairman of the meeting.

In an introductory statement Dr. Donald Hood cited the emer-
gent nature of Arctic information needs and the tools to accom-
plish it. He advised that the U.S. is preparing to lease 10
million acres of outer continental lease sales and the successful
development of this effort requires impact statements for which
much knowledge does not yet exist. Furthermore, the development
of fisheries resources, in conflict both with petroleum exploita-
tion and foreign competition needs a greater measure of oceanogra-
phic investigations than has been accomplished in the Arctic. The
deficiency is largely brought about, according to Dr. Hood, by
the absence of suitable research ships available to the area. The
R/V ACONA is the only permanently assigned U.S. ship to the Alaskan
and adjacent Arctic region. ACONA is only 85-ft in size and is
not ice strengthened or capable of operations in severe winter

weather.

Current and Projected Research Efforts

It was not the purpose to establish any coherent program of
research in Arctic waters, but rather to review on-going efforts

and other projected research in order to assess the ship needs to



accomplish the research. Each participant spoke to the on-going
and planned efforts by his institution and agency, and further
addressed some of the gaps in the specific disclipline of his
own specialty. These are summarized in the following section

"ARCTIC RESEARCH'":

It was generally agreed that priorities in research of the
American Arctic regime appears to be associated with developing
the food and energy resources of this area. It was further agreed
however that the first order exploration generally associated with
these priorities cannot be completed or explained without the ele-
mental research of basic scientific disciplines and their inter-

relating dynamics.

Much discussion centered upon the Alaskan Arctic as a unique
environment brought about by the seasonal ice cover, broad shelf, and
nutrient rich waters. Of special importance is the seasonal ice
cover in that it not only plays a vital role in ecosystem dynamics
but itself is an environmental factor important to climate, trans-
portation and operations in general. The area of greatest defi-
ciency in research information is winter and spring observations

in ice encumbered waters where almost nothing is known.

The meeting defined for the term Alaskan-Arctic Region those

areas generally including the Gulf of Alaska, Bering Sea, Chukchi
Sea and Beaufort Sea. (See Map). This area includes 74% of the
U.S. Continental Shelf, 5% of the world fishery catch and an
estimated 16% of U.S. petroleum reserves. Commonalities of this

region with other polar and subpolar regions were discussed noting



that many scientists share interests both here and elsewhere,
especially the Antarctic. It was therefore agreed that research
facilities developed for the Alaskan Arctic should not be exclu-
sive but could and should be shared with other regions where

commonality of research interests and problems are similar.

Ship Needs

The requirements for suitable research vessels occupied a

major part of the conference deliberations. Factors which emerged
in determining the specific requirements were:

Ice Cover ranging from ice free in the Gulf

of Alaska to the true polar pack in the Chukchi

and Beaufort Seas. Of particular importance here

is the need for operations in the winter ice and

pack edge of the Bering Sea and extending to the

Beaufort Sea in summer.

Research Needs in response to ongoing and projec-

ted programs show requirements for multi-purpose
ships about equally distributed between geology,
biology and physical oceanography (including ice
dynamics). Chemical oceanography would be sup-

portive to each of these.

Sea Conditions becomes an important factor if ef-

fective use is to be made of any ship. Because a
large scope of the area is ice free either season-

ally or permanently, and sea states therein can be



encuringly severe, scakindliness is a manda -

tory need.,.

- Remoteness of the region dictates a ship need

which has endurance in fuel, stores, equipage

and people.

In terms of numbers and kinds of ships, it was obvious that
no single ship would fulfill the needs discussed. Furthermore,
more than one ship is required when Federal Agency requirements
are totalled along with those of academic research. The follow-
ing different kinds of ships were considered.

1. Icebreakers - an essential type when operating in extremely

heavy ice and the polar pack. However, icebreakers
are large expensive, high performance ships whose
availability to research is limited and whose opera-

tions should be confined to heavy ice.

2. Fisheries Research - important to exploratory fish-

ing, gear research and stock assessments. Should be a
large specially equipped and Federally operated. Gener-

ally not suited for any significant ice penetration.

3. Geophysical Exploration - usually single purpose ship

continuously underway for seismic profiling and using
multi-channel arrays. Operations in ice neither feas-

ible nor necessary.

4. Deep Sea Research - by existing type large multipur-

pose oceanographic research ships needed because of



their capability to mount large scale cxperiments and operate
in high sea states. Because of high operating costs and
worldwide use such ships will have only occasional use in

the Alaskan Arctic.

5. Multipurpose Arctic Research - a vessel envisioned to span

a gap between the icebreaker and deep sea research, capa-
ble of operating effectively in ice or open water. Because
of localized use (in the arctic or antarctic) size and op-

erating costs must be made as economical as possible.

In reviewing the foregoing categories and based on inputs by re-
presentatives of Federal Agencies participating, it was agreed that
items (1-4)above are essential to an overall research effort in the
Alaskan Arctic but that they already exist or are planned for in on-
going efforts to some extent. Category 5 above, is one for which no
capability exists or is planned for; and therefore is the area on

which the conference should focus.

Concepts of an Arctic Research Vessel

The meeting turned its attention to the specific needs for a
research ship as noted in (5) above. A point of concern was that
an iceworthy ship is generally acknowledged not to be a suitable
ship for open water operations and discussion centered around whe-
ther these two requirements were compatible. It was decided to
make every attempt to retain both requirements but assign priority

to ice operations.



Dr. Elsner reported that such a vessel was the kind envisioned

by the University of Alaska in its proposal to the National Science

Foundation described in the Background and Purpose of Meeting. A

copy of that proposal is attached as Appendix E.

Criteria for operation discussed included geographic, environ-

mental, scientific., These are summarized as follows and addressed

in greater detail in Part IV.

1. Geographic -

Gulf of Alaska
Aleutian Chain
Bering Sea § Strait
Chukchi Sea
Beaufort Sea (shelf)

2. Environmental -

Ice:
Winter Ice 0-3 ft; 0-6 oktas
Fast § consolidated ice (0-1.5 ft.
Pressure - withstand besetment
Weather

Air Temp: -40°C @ 50 knots
Sea Temp: -02°C

Sea State: operate in State 5
withstand severe icing

3. Scientific

multi-discipline on board research

geophysical and fisheries - limited
to reconnaissance surveys.

Cruise duration - 60 days
Scientists - 10-20
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To the question of whether the ship concept should be limited
exclusively to the Alaskan Arctic it was agreed not to so limit it
but consider the ship available to Antarctic research on a mutually

compatible basis.

Characteristics of such a vessel were discussed at some length
and are set out in Part IV. These envision a ship of about 160-170
ft. in length having a crew of 15 and to accommodate 15 scientists.
Mr. Voelker of ARCTEC, Inc., advised that with a 50-ft beam and
3,000 shp it is feasible for a ship to have good open sea character-
istics and for working in consolidated ice up to 2 ft thick with
severe pressure.

It was suggested by Captain Williams that any new design speci-
fications should conform with ABS Classification Rules. Otherwise,
the possibility of runaway specifications would result in exorbitant
construction costs. It was noted that the 1973 ABS rules expanded
the classes for ice navigation. There was general agreement to this
proposal provided that the envisioned iceworthiness would be met and
that it be considered by any conceptual design study. A copy of the
current ABS Building and Classing Rules for ice strengthening is

attached as Appendix F,
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Management

The manner in which an arctic research vessel should be opera-
ted was considered with the conclusion that it would best be mana-
ged as a National Oceanographic facility as defined by the UNOLS
Charter. (Appendix G). Some concern was expressed that if the
ship replaces R/V ACONA as proposed by the University of Alaska,
it would remove the University from direct use for its own projects.
It was pointed out however that the concept of a UNOLS National
Facility provides for some fraction of the ship time being controlled
by a review committee, and the remainder assigned directly to the
operating laboratory. This appeared to be a feasible arrangement
but specific assignment of the portions and actual operator institu-

tion should be deferred for future action.

Alternatives

Recognizing that the ship envisioned by the foregoing does
not now exist and probably could not be funded and built within
four years, various alternatives to meet ship needs now were dis-
cussed. These included:

1. Reassign an existing research vessel (R/V ALPHA

HELIX or R/V HERO)

2. Charter a suitable vessel (probably a foreign

fishing hull)

5. Utilize existing icebreakers for research in ice
and existing deep sea research vessels for open
water research.

These alternatives are further discussed in Part V.
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Of the above the most likely would be the reassignment of
R/V HERO and the combination of using existing icebreakers and
deep sea research vessels. Each has severe limitations and could

only be looked upon as a short term interim measure.

Further Action

Concluding its meeting, the participants discussed further
action for achieving facility requirements for arctic research.
These included further definition of research requirements, con-
ceptual design of a suitable vessel, examination and implementation
of alternative facilities, and identifying agencies and other ac-
tivities for sources of support.

1. Definition of requirements - is required because

no comprehensive listing of ongoing research and
facility needs for the entire region appears to
exist. This should be done by a planning group
brought together as a part of a conceptual design

study.

2. Design of iceworthy arctic research vessel - should

proceed to include definitions of requirements and

a conceptual design by a competent engineering group.

3. Alternative Facilities - should be implemented as

an interim measure both to get an immediate start
and to test the feasibility of alternatives for en-
during measures. Exploration of alternatives should

proceed through UNOLS.

4. Sources of Support - for further planning, design,

acquisition and operations should be a parallel fun-
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ction to definition of requirements. In this regard
the increasing role of industry in arctic interests

should not be overlooked.

Final recommendations suggested that the University of Alaska
withdraw its ship planning proposal to the National Science Founda-
tion and in its place place a new proposal by the University of
Alaska on behalf of UNOLS be prepared and submitted to NSF in or-
der to accomplish items 1, 2 and 4 above. Important to such a
proposal would be including an Advisory Committee comprising several
expefts from various institutions having arctic research interests.
Item 3 above should be undertaken jointly without delay by the

University of Alaska and the UNOLS Office.
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PART FII - REVIEW OF ARCTIC RESEARCH

[t was not the purpose of the meeting to establish any coherent
program of research in Arctic waters, but rather to review on-going
efforts and other projected research in order to assess the ship needs
to accomplish the research. For the purposes here this can be divided

into ongoing efforts and nature of the intended research.

Ongoing efforts:

A comprehensive 5-year oceanographic study of the Gulf

of Alaska shelf region extending later to Bering, Chukchi
and Beaufort Seas, which commenced on July 1, 1974
under funding of the Federal Bureau of Land Management
(BLM). The continental shelf of the North Pacific ocean
is one of the highest in priority for offshore leasing
for petroleum extraction. Baseline information necessary
for preparation of the impact statement required for off-
shore lease sales will be collected during fiscal 1975
and 1976. This study will be undertaken by NOAA Environ-
mental Research Laboratories, Fish and Wildlife Service,

National Marine Fisheries, and the University of Alaska.

Studies of ice dynamics, oceanography and environmental
assessment in the Chukchi and Beaufort seas, in particu-
lar, the AIDJEX (Arctic ice dynamics joint experiment)
project funded largely by the National Science Foundation

and Office of Naval Research.

The Processes and Resources of the Bering Sea Shelf
(PROBES) has recently been designated as the first prior-
ity problem area for Bering Sea oceanographic studies by

a recent workshop held to designate a U.S. Research pro-
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gram for the Bering Sea. The project proposes work
from 1975-1980 and will operate in all seasons of the
year. The scientific program will consist of an inter-
disciplinary oceanographic study with particular empha-
sis on the processes responsible for the unusual high

abundance of marine life of the Bering Sea Shelf.

A Japanese study of the Bering Sea, funded by the Japan-
ese Science Council and scheduled to commence in early
1975 in cooperation with IDOE and involving use of a Korean

vessel.,

The NORPAX (North Pacific Experiment) program, directed
at air-sea exchange over the North Pacific Ocean, in-

cluding the Bering Sea region. Supported by ONR § NSEF.

The POLEX (Polar Experiment) project which focuses on

air-sea exchange in the polar regions.

Several projects now underway aimed at better understand-

ing of the Alaskan Arctic marine processes include:
Environmental Studies of Prudhoe Bay, a joint
effort of Univ. of Alaska, Sea Grant and ARCO
Petroleum Company; Sediment regime of Beaufort
Sea Continental Shelf, a joint effort between
the Univ. of Alaska and U.S. Geological Survey;
Ice dynamics on Alaska arctic continental shelf,

a joint effort between the Univ. of Alaska and

Sea Grant over the next three years.
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An extensive series of environment-related studies now
in the planning stages, to be carried out in the Arctic
offshore regions by the National Science Foundation,
Office of Polar Programs. These studies are a reflect-
ion of the current national awareness of the economic

and scientific significance of the Arctic.

Research-Prospects:

Priorities in research of the American Arctic regime appear to
be associated with the developing the food and energy resources of
this vast area. The continental shelf region of the Gulf of Alaska,
Bering Sea and Alaska Arctic total 830,000 square miles or 74 percent
of the total (1,120,000 square miles) of continental shelf adjacent
to the United States. Because this area of abundant renewable re-
sources supports one of the world's largest fisheries, extensive bird
and marine mammal populations; is a transportation corridor to the
arctic; and a most promising area for petroleum and metal extraction,
it is extremely important that it be carefully studied now to provide
information for rational management decisions in the immediate years

ahead.

The oceanographic processes on these shelves and the adjacent
oceanic waters are poorly understood and in fact in some areas im-
portant for understanding of the environment are totally without in-
formation on certain important environmental aspects. Particular at-
tention is aimed at the longshore processes including sediment trans-
fer, circulation and ecosystem analysis. Transportation systems,
especially as related to movement of energy resources, will have a

severe impact on this environment. At present the scientific data
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base is much too limited to allow intelligent discussion of develop-

ment with regard to environmental quality.

The current annual fisheries catch from the Bering Sea is 2.5
million tons annually, which is about 4% of the total world marine
catch. The history of intensive fishery efforts in this region is
relatively short. Most demersal species are already fished inten-
sively, but observations of stomach contents suggest that such forms
as capelin and sandlance exist in relatively large numbers. Squids,
bathypelagic fishes, and some of the larger zooplankton may also be

considered resources for future exploitation.

Most of the carbon produced in a marine ecosystem is channeled
through invertebrate species,many of which interact in food webs that
terminate in commercially valuable food species. The harvesting of
great numbers of certain commercially valuable species such as shrimps,
crabs and demersal fishes in the Bering Sea could eventually result in
their replacement by and a subsequent drastic increase in the standing
Istock of commercially less desirable forms. Heavily exploited areas
should be studied to provide insight into possible significant pertur-

bations of the natural food web.

Biological studies have a long range goal of gaining a predictive
understanding of the trophic structure and dynamics. Research ac-
complished over the past years has addressed both general and specific
questions of organic matter synthesis by primary producers as a point

of departure for further trophic studies. Temporal and spatial varia-

tions in rates of photosynthesis, nutrient cycling, and effects of
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trace metals need to be examined in the open water, in the water
column beneath the seasonal ice pack, and in the ice in association
with the sea ice community. Current investigations are underway to
identify the ecologically important components responsible for, and
to describe the process involved in, the transfer of organic matter
from primary producers to pelagic grazers in the near-ice zone. The
Marine Mammal Act of 1972 indicates an intense concern that marine
mammals and their environment be carefully conserved in a healthy
state. Much of the knowledge required to do that is not yet avail-
able and must be obtained if the Marine Mammal Protection Act is to

be effectively implemented.

Sea Ice Communities:

Although the Arctic ecosystem might be expected to operate on
the same broad scale as that found in marine systems elsewhere, the
seasonal ice cover over much of the shelf suggests unique variations
in energy flux and nutrient cycling. The ice itself acts as a matrix
for vigorous phytoplankton growth and thus contributes significantly
to primary productivity.

Shallow Arctic shelf waters at times support an extensive growth
of phytoplankton because light and abundant inorganic and organic
nutrients are readily available. In shelf areas, nutrient supply is
often attributed to proximity of freshwater runoff or to coastal up-
welling. The importance of nutrient regeneration in bottom sediments,
however) has not been investigated. Studies of detrital organic matter
decomposition in sediments as well as in the water column should be
undertaken before the mechanisms and the importance of the in-place
regeneration of nutrients in sustaining primary production in shelf

water can be assessed.
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More information is needed about the physical aspects of the pack
ice itself, especially its gross morphology - the size of floes, their
thickness and surface texture, and the amount of open water between
them - and the kinetics, direction and rate of ice movement. It is
already apparent that these conditions can exert important influences
on the distribution and welfare (therefore, the productivity) of the
marine birds and mammals that normally reside within the boundaries
of the pack or are excluded from that area when ice is present. Spe-
cific needs are: (1) How the distribution of open water and types of
ice are related to the distribution of each species; is this a biologic
preference of the species for certain ice conditions, or more a function
of other factors such as climate and availability of food? (2) How
the movements of the pack ice affect the distribution and energy ex-
penditure of each species; that is, do the animals drift with the pack
and therefore distribute their impact on the food supply over a very
wide area, or do they actively maintain their position and thereby
utilize more energy and concentrate their effects in a smaller more

restricted area?
Petroleum and Minerals, Geological Studies:

Probably 75% of the Arctic shelf holds some likelihood of hydro-
carbon accumulation. The most promising non-renewable resources of
the Bering Sea shelf are petroleum, natural gas, and certain heavy
metals. Although the heavy metal resources may be areally restricted
to near shore, the petroleum and natural gas resources may be expected
in the same areas of the shelf as the greatest concentration of re-
newable resources, again in part for the reason of long-term high pro-

ductivity. Conflicts between utilization of the renewable resources
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may be expected. Geologic studies are requisite to developing the
non-renewable resources and can provide information to help resolve

the expected conflicts in resource utilization.

Geological studies necessary for an understanding of the re-
newal resources of the Bering Sea continental shelf are: 1) the
nature of the nutrients in the bottom sediments. 2) the stability
of the substrate for benthic organisms. 3) the long-term historical
baselines for comparison with typical short-term measurements of the
oceanographic regime, and 4) the nature of non-renewable resources
and the likelihood of conflicts in resource utilization. The first
two contributions can be made by studying the processes which are
eroding, transporting, and depositing the sedimentary particles on
the shelf. The study of the sediment budget on the continental slope
is separate but closely related. In order to provide a historical
baseline of sufficient duration to evaluate the temporal significance
of some measurements of the oceanographic regime, a stratigraphic
study should be made of the sediments deposited since the beginning
of the last rise in sea level.

Physical Oceanography:

Complimentary to geological and biological studies, a thorough
understanding of the physical oceanographic conditions is essential
to a rational approach to resource development. Focal subjects must
include studies of the circulation and its time-variability which
governs the supply and distribution of nutrient elements, the forma-
tion and circulation of specific water masses that play a key bio-

logical role in constraining the distribution of bottom flora and
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fauna, the location and strength of the strong tidal currents
(particularly over the shelf) which strongly influence sediment
distribution, and the nature and movement of sea ice and its re-
lationship to surface circulation and winds, which may prove to
be a limiting factor in commercial exploitation. The influence
of the extent of the ice ocver on atmospheric circulation, par-
ticularly the location of the Aleutian low, needs investigation.
The seasonal and year-to-year variability of the ice cover are
potentially very important influences on the atmospheric circula-
tion. The ice also has a large influence on the radiation balance
since its albedo is typically much higher than that of the sea
surface. The ice cover then tends to maintain itself by limiting

the amount of incoming radiation absorbed.

The Bering Sea lends itself exceptionally well to investigations
of physical, chemical and biological budget studies because of its
relatively restricted proximity to the adjacent Arctic and Pacific
ocean waters and present lack of reliable year-round oceanographic
data. A dominating physical feature is its winter ice-cover over
most of the shelf region. Many of the chemical source materials to
this region are identified; the importance, however, of each substance
on an annual basis is poorly understood. It should be possible to
define these chemical sources and processes vital to high productivity
in the deepwater, shelf and slope regions, once a better understanding
is reached of the heat and salt budgets and the amounts and forms of

carbon nutrients and trace elements.
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In summary, Oceanographic information requirements are now
reaching serious proportions in Alaska and adjacent Arctic waters
and must be met without delay in order to fulfill the role of
science in the national needs for fuel production, sustainable
yield of food materials and protection of large stock of mammals,

birds and marine wildlife.
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PART IV - CONCEPTUAL DESIGN OF AN ARCTIC RESEARCH VESSEL

Design criteria for an Alaskan Arctic Research Vessel should
be based on three general factors: (1) geographic, (2) environmen-
tal and (3) scientific.

Geographic Factors

The Alaskan Arctic Region is defined to include the Gulf of
Alaska, Aleutian Chain, Bering Sea and Strait, the Chukchi Sea
and the shelf area of the Beaufort Sea. This area has a breadth
of about 1200 miles in both latitude and longitude (see Fig. 1).
It encompasses almost one million sq. miles including 830,000
sq. miles of shelf area and 47,300 miles of U.S. coastline. The
Aleutian Basin and Gulf of Alaska exceed 3800 meters in depth and
the Aleutian Trench reaches 7600 m. depth.

Environmental - Ice

During the maximum seasonal ice cover from January to March,
heavy, close pack ice occurs almost everywhere north of Lat. 60°N
and covers about half the Bering Sea. Loose pack ice requiring
ice strengthened vessels occurs as far south as the Pribilof
Islands and all of Bristol Bay. This results in an ice cover of
moderate to severe conditions over the entire Alaskan shelf north
of the Aleutian Chain. See Fig. 2.

Minimum ice cover occurs in late summer when the Bering Sea,
Bering Strait and the Southeastern Chukchi Sea are essentially ice
free. (See Fig. 3). However, the North Shelf from Cape Lisburne
to Point Barrow and eastward is always subject to sea ice and
may require ice strengthened hulls or icebreaker escort.

Desireable criteria for a research ship to achieve 66% mobility

is to be able to operate in winter pack ice up to 3-ft thick and
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Fig. 2 - Average Ice Conditions; Feb-March
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6 oktas concentration, and consolidated pack or fast ice up to
1.5 ft thickness at speeds of 3 knots. It should withstand be-

setment under moderate to severe pressure ice.

Environmental - Weather

A research vessel in the Alaskan Arctic region should be
designed to the most severe of weather specifications. Sea states
5 and above occur frequently. The following gives a table of the

most severe (winter) average conditions:

wind velocity Mean

% time Air

over 22 knots Temp
North Shelf 25% -19°F
Bering Sea 40% 23°F
Gulf of Alaska 30% 24°F

Criteria to which a year round research ship should be disigned
are:

Air Temperature -40°C at 50 knots

Sea Temperature -02°C

Continuous operation in Sea State 5
Withstand severe icing

Scientific Factors

A research ship in the Alaskan Arctic Region should be able
to accommodate about fifteen scientific personnel on cruises up to
60 days. It should be able to conduct multi-discipline oceanogra-

phic research including:

Biological - wide variety of observations, collections
and laboratory sorting and analyses of both pelagic
and benthic biogorms ranging from inshore (> 15m depth)

to oceanic basins (4000m).
specimens.,

Experimental biology on living

Fisheries - limited fisheries research involving bottom

and midwater trawls and associated environmental obser-
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vations and laboratory analysis of samples. Full
scale exploratory and commercial fishing techniques
not required.

Marine Mammals § Birds: Collection, processing § stor-

storage of marine mammals § birds. Wet § dry laboratory studies.

Geological - precise bathymetry; rock dredging, sedi-
ment sampling and coring in depths to 6000m; labora-

tory sorting and analysis; sample and core storage.

Geophysical - Underway sub-bottom profiling using

air gun or reconnaissance surveys not to include
multi-channel arrays; magnetics, thermal probes and
gravity observations.

Physical Oceanography - hydrographic and STD casts
to 6000m; deep towed instrument arrays, emplant and

recover moored current meter and other arrays.

. Water Quality and Chemistry - wide variety of water,

sediment and air sampling and laboratory analyses in-
cluding nutrients, trace metals, hydrocarbons and
radio isotopes.

Ice - observations of cover, thickness and form analy-
sis; laboratory processing and storage; ice physics,
strain and deformation.

Design Characteristics

A final design, even conceptual design, for a research vessel
should be the result of a more substantial study of the various re-
quirements and operational and scientific factors that the two
day conference was able to provide. However, based on a cursory
review of information at hand and the experience of the partici-
pants, the following specifications were generally agreed upon:

(Refer to notes where indicated)
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Length - 160-170 ft. LOA
Beam - 40-50 ft.
Draft - 16-18 £ft.
SHP - 3000 hp [Note 1]
speed - cruising - 12
Propulsion -  Twin screw, CPR
Endurance 10,000 mi
90 days
Personnel: Crew - 15

Scientists - 15
Ice Strengthening - ABS - Class 1AA (min) [Note 2]
Outfitting:
Hydrowinch (2)
Trawling & Coring

Fisheries [Note 3]
Cranes (2)

Launch(s)

Center Well [Note 4]

Bow Thruster

Note 1 - SHP estimated desired icebreaking characteristics.
Based on ABS1AA rules and a displacement of 1500
tons, the SHP would be 2100 tons but rules state
a minimum SHP of 3500 less 10% for CRP and reversing
machinery. (See Appendix D)

Note 2 - ABS1AA ice strengthening should be specified wherever
possible provided desired ice worthiness is retained
especially for withstanding heavy pressure ice.

(See Appendix D)

Note 3 - Fisheries limited to exploratory and assessment re-
search. Full scale commercial net and trawl handl-
ing and tank storage is not here specified.

Note 1 - A usable center well would appear to be a highly de-

sireable feature and should be thoroughly examined.
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Most existing center wells on R/V's have not
proven feasible except where it was part of the
"hull mission'" (ALCOA SEAPROBE § MIZAR) where
they have proven eminently successful but at the
expense of much interior space.

Laboratories

A special consideration which ought to be included in the
concept of design is the quality and adequacy of laboratory and
research space along with associated shops and storage. Some
laboratories lend to multidisciplinary use, others do not. Both
should be incorporated. Most scientists agree that the greatest
deficiency in U.S. research ships is the suitability of laboratory
and working space. Because of its large hull form for iceworthi-

ness an opportunity exists here to fully meet this requirement.
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PART V - ALTERNATIVE ARRANGEMENTS

It is unlikely that any Arctic Research Vessel could be designed,
funded G built within four years. Research needs indicate that a more
timely assignment of facilities is necessary. Therefore alternative
arrangements should be implemented. These include reassignment of
existing academic ships, use of USCG and NOAA ships on an opportun-
ity basis, part time assignment of deep sea university ships and con-
tinuation of existing ships. Each of these is discussed in the fol-
lowing:

1. Reassign an existing research vessel. The two most
likely candidates would be the R/V ALPHA HELIX and

the R/V HERO.

FUNCTIONAL ARRANGEMENT OF THE R/V ALPHA HELIX

LOA 133-ft  displ - 512 tons
beam 31-ft ;
shp 820 hp
erew 12 F
scientists 12
| Ship
i Ceniral BRIDGE DECK
- Tu: ﬁ%\\g‘ }\%}\@?\;;\h}t&;& N UPPER DECK
eborator Coeking & Dining| Crew Quarters N OReN
ARNRRRRRN
\ Sciamtific AN SSSSNANNY LOWER DECK

/ Stores, /A L‘:h\({'\.{l{l\ a “i'."' , Provisions
B

PROFILE

ALPHA HELIX is ice strengthened and has operated in the Alaskan
Arctic. However the hull previously has suffered ice damage under
moderate pressure and an inspection group has recommended that it
not operate in any significant concentrations. Its single screw
and 820 hp makes it extremely vulnerable to ice. This alternative

probably should not be further considered.
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R/V HERO was built for research work in ice and to some extent
would be eminently suited. Its small size (125-ft) makes it

limited in capability for research and low horsepower limits its

mobility in ice.

Ability to with- R/V_HERO
stand pressure
is unquestioned
and experience

in Antarctic

waters has pro-

ven its seaworthi-

ness. Officially

; EbA 125-ft erew 12
assigned to the Beam 31-ft scientigts 6
. displ 640 tons
U.S. Antarctic shp 760 hp =

Research Program

there is some

question whether

it could be re- Nl 8 T

assigned. HERO

would be a feasi-

ble interim alternative if suitably outfitted although it probably
would not replace the existing R/V ACONA. HERO is severely limited

in laboratory and storage space. Some modification would be required

to provide adequate hydrographic sampling capability.
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Use of USCG Icebreakers. The only truly capable ice-

worthy ships in the U.S. inventory are Coast Guard
ships designed for this purpose. Foremost among
these are the true polar icebreakers. Originally
eight there are now five "Wind" Class and the some-
what larger and newer GLACIER. (See Appendix D).

In addition to these the 180-ft "Tender'" Class have
limited icebreaking characteristics and the 230-ft
STORIS somewhat mroe. Under construciton are two
new icebreakers POLAR STAR and POLAR SEA scheduled
for completion in 1975 and 1976 respectively. Over
the next five years the remaining WIND Class will
be retired out of service and the number of U.S.
icebreakers will be less than at any time since be-

fore World War II. Characteristics are:

POLAR WIND TENDER

CLASS CLASS CLASS
LOA 400-ft 269-ft 180-ft
Beam 84-ft 63-ft 37-ft
Draft 30-ft 29-ft 13-ft
Displ. 12,000 tons 6,500 tons 1,025 tons
SHP 60,000 hp 10,000 hp 1,200 hp
Scientists 10 6 (2)
Built 1975-1976 1943-1946 1943-1944

USCG icebreakers have always been available for research
projects and will continue to be the only U.S. surface
vessels able to penetrate multi-year pack ice. The new
ships will have greatly increased laboratory capabilities
but the demands on their time will be highly competitive.

Antarctic logistics and Navy projects will continue to
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receive first priority and probably will absorb
the total availability. Decreasing number of
WIND Class will be available through 1979 but
these probably will be assigned to the Atlantic
Arctic. Tender class ships have almost no re-

search capability and little time available.

NOAA Research Ships: These include NOAA ships of

which three, OCEANOGRAPHER, SURVEYOR AND MILLER
FREEMAN are intended for extensive resources aces-
sement in Alaskan waters. The first two have limited
ice strengthening as do all NOAA Class I and II Sur-
vey Vessels but no NOAA fisheries research ships are

reinforced for ice operations.

MILLER
OCEANOGRAPHER SURVEYOR FREEMAN
LOA 303-ft 292-ft 214-ft
Beam 52-ft 46-ft 42-ft
Draft 18-ft 18-ft 19-£ft
Displ. 3,959 tons 5,150 tons 1,782 tons
SHP 5,000 hp 3,200 hp 2,150 hp
Scientists 18 9 12
Built 1966 1960 1967

The use of NOAA ships should be undertaken on a
regular basis and the availability of these ships
to provide specific time allotments and under what

conditions should be ascertained.

Oceangoing University Ships: The two ships usually

operating nearest to Alaskan waters are the R/V
THOMPSON (Univ. Washington) and the R/V YAQUINA -

being replaced by R/V WECOMA (Oregon State University).
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The THOMPSON is ice strengthened but the WECOMA
is not. Both ships are capable open sea multi-
discipline research vessels and probably have
some availability to the open sea parts of the

region.
THOMPSON WECOMA

LOA 209-ft 177-ft

Beam 39-£t 33-ft

Draft 15-ft 17-f¢t

Displ. 1,362 tons 962 tons

SHP 1,000 hp 2,800 hp

Scientists 20 13

Built 1965 1975
Existing Ship - As a comparison for the final

alternative the R/V ACONA has proved to be a
very able and successful ship. However, the
ACONA 1is capable of conducting only a fraction
of the needed research. It is not ice streng-
thened and has limited laboratory space. A
recent inspection revealed further potential
limitations because of its advancing age in the
hostile arctic environment. There appears to
be full agreement that the ACONA should be re-
placed in its present assignment as soon as
possible and reassigned to a longer life else-

where.

ACONA
LOA 85"
Beam 22"
Draft 12
Displ. 208
SHP 300

Scientists 9
Built 1961

Ste Transit Scientia Borealis
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PART VI - CONCLUSIONS & RECOMMENDATIONS

With an increasing emphasis on national needs for resource
development priorities in research in the Arctic will be associa-
ted with food and energy assessment, development and related en-
vironmental impacts. Although icebreakers, fisheries and occasional
ocean going research ships are available to the Alaskan Arctic, the
only permanently assigned university research ship - the 85 - R/V
ACONA - 1is totally inadequate to meet the needs.

1. It is recommended that, as a matter of urgency, increased

means of access by university scientists to Aretic waters

be provided.
Although new and capable icebreakers are under construction and Feder-
ally operated non-icebreaking ships are being assigned for specialized
purposes, there is no iceworthy multipurpose research ship now avail-
able to this area.

2. It ig recommended that along with Federal icebreakers,

fisheries and geophysical research ships, there be a

multidisclipinary university regearch vessel assigned

to the Alaskan Arctic éegion capable of operations in

ice as well as open seas beyond ice limits.
Such a vessel would bridge a needed gap between larger icebreakers
and deep ocean research ships. It would conduct the geological, bio-
logical, chemical and physical oceanographic research needed in part-
nership to resources exploitation. It should be economical yet capa-
ble of withstanding pressure ice and able to operate in seasonal
pack ice. It's laboratories should provide for quality and kinds of

research not presently available.
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3. It is recommended that a combined scientific and en-
gineering study be undertaken for a conceptual design
of a suitable vessel. Pending results of such a study
suggested specifications are for a 160-170 ft hull ac-
commodating 15 scientists for 60 day cruises and posses-
sing unexcelled research spaces. To achieve economy
American Bureau of Shipping ice strengthening rules
should be conformed with wherever possible.
An Arctic research ship should serveas wide a range of investigators
as possible. Furthermore, it should not be reserved exclusively to
the Alaskan area but should be operated according to priorities and
wherever research interests and capabilities are mutually compatible.
4. It is recommended that an Arctic Research Vessel be
operated as a UNOLS National Oceanographic Facility
and that it be available to other regions, including
the Antarctic, as required.
Planning should proceed forthwith for a conceptual design study to
be administered by a university research institution and advised by
a group of individual experts drawn from research laboratories,
Federal agencies and the naval engineering profession.
5. It is recommended that a Conceptual Design Study for
an Alaskan Arctic Research Vessel be conducted by the
Iniversity of Alaska Institute of Marine Sciences on
behalf of UNOLS and jointly with body of participating
experts. The Study should include a comprehensive re-
view of scientific requirements by practicing scientists
and the engineering phase should be done by a competent

engineering firm. The study should be supported by a
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grant by the National Science Foundation.
Recognizing that any ship envisioned in this context does not now
exist and that any new design cannot be funded and built within
at least four years, alternative means of accomplishing the pro-
jected research should be explored. These include reassigning
existing ships and assignments of partial use of icebreakers and
other ships.
6. It is recommended that alternative, interim
factlity use be implemented. In particular the
feasibility for reassignment of R/V HERO should be
examined. Elsewhere succinet time assignments by
USCG icebreakers (for the ice phase) and by NOAA
and the research ships of the Universities of
Washington and Oregon State University and Scripps

Institution
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UNOLS Office
AGENDA FOR ARCTIC RESEARCH VESSEL MEETING July 15, 1974

14 - 15 August 1974
University of Washington, Seattle, Wash.

Convene 0900 a.m.
Room 123 Marine Science Building, University of Washington

1.

2.

10.

11.

12.

Background of Meeting - R. P. Dinsmore, UNOLS
Elect meeting chairman.

. It is proposed that the Executive Secy UNOLS serve as secretary
for the meeting.

Discussion of current and projected Arctic research efforts.

. All participants should attempt to summarize programs within their
cognizance.

Discussion of ship needs for projected work.
. . Those portions of #3 which require ships should be identified.
Discussion of available and projected ships and their capabilities.

+ The meeting should identify what is the current U.S. ship capa-
bility for arctic research.

Deficiencies between required and available ships.
Define the scientific requirements and capabilities of new ship(s) needed.
Define the operating requirements and capabilities of new ship(s) needed.
Conceptual specifications for an Arctic research ship.
Concepts of operation for an Arctic research ship.
Further action
. Report a meeting
. Formation of Working Group
. Development of a planning proposal
- from whom to whom
- scope (specs, design, etc.)

- operating and utilization factors

. Time schedule
Adjourn (about noon 15 August).
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A NATIONAL REQUIREMENT
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Polar Marine Studies

As the sophistication of American research activities in polar. seas
steadily increases, the need to resolve the problems of obtaining truly
adequate ice=-going ships to serve as laboratory platforms for that work
is ever more urgent., In recent years investigators have shown increasing
interest in continuing and expanding studies of biological, chemical,
geological and physical oceanography, marine mammal ecology and physiology,
fish biology, ornithology, ice physics and special matters which are vital
to the non=destructive exploitation of arctic resources. These studies
are attracting ever greater numbers of workers from universities and other
institutions around the nation. The need for logistic support of marine
investigations in the north, specifically in the region of Alaska, merits
special attention, because of concern related to c;rrent and projected
rapid developments in that region. MNo ice=worthy American research ships
ara operating there on a regular basis. .

The results of researches in our arctic marine frontiers can be of
highly significant practical and economic importance as well as of
theoretical and long range value in the understanding of our environment,
Indeed, wise and sensible development and use of resources in that
environment will depend upon new knowledge obtainable only from the kind
of investigations proposed. We know of the dedicated concern of many of
our best scientists in Alaska and throughout the nation for this research
effort and the nced to continue efforts to fill this serious gap in our

national scientific capability,
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Arctic marine scientists can generally compete successfully with
others in the national scientific community for research funds. What they
lack and desperately need is suitable ships to serve as laboratory platforms
from which to perform their work., In recent years they have been able to
make use of occasional Coast Guard icebreaker cruises and the partially
ice=strengthened Scripps research ship Alpha Heliz and shore stations at
Point Barrow and Cold Bay in Alaska., These partial solutions fall short
of truly effective means for productive implementation of the scientific

programs,

International Implications

There are important international implications for the northern narine
scientific program. Much of the biological and oceanographic work done in
the Bering Sea, for instance, has been accomplished by the Soviet Union.
They are today the navigational masters of the region, with fleets of sturdy
ice-going trawlers, factory ships and freighters., The Russians, Japanesa and
Koreans are reaping a bountiful fishery harvest in those waters. We must be
prepared for the occasions when we meet with those nations at the conference
table for decisions regarding conservation of our neighboring marine resources.
To arrive at that confrontation in ignorance can only work to our disadvantage.
We can instead join with scientific colleagues of those nations in an attack
on problems of common concern,

Two Soviet scientists participated in the 1973 Bering = Chukchi Sea
cruise of the Alphq Helix as part of the exchange fostered by the US - USSR
Environmental Program Agreement, We anticipate that that productive exchange

will lead to regular and expanding joint scientific programs aboard Alpha
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Helix or other American platforms and at corresponding Soviet installations

and aboard Soviet research ships.

Icebreakers

Our icebreaker fleet is old, some of the ships are obsolete and are
being retired, and one new icebreaker having expanded scientific capabilities
is under construction., The primary mission of these ships is icebreaking,
and science has often been a secondary activity, Laboratory space and
facilities are inadequate, and their operation is uneconomical compared with
research ships. Even with these deficiencies they cannot meet the demand for
scientific cruises. VWhere penetration deep within the pack ice is required,
we will have to continue to rely on them, By 1976 our oceanic icebreaker
fleet will most likely consist of two new icebreakers, two refurbished wind-
class ships, and Glacter. Their availability for scientific cruises will
depend upon other demands and is likely to be reduced compared to current
utilization due to increased demand for their support of commercial maritime

traffic,

The National Requirement

Much of the scientific interest is not in regions of the heaviest ice
pack, and an icebreaker is not required for very considerable scientific
exploitation of ice-covered seas, Urgently needed are modern, powerful,
ice=-strengthened laboratory ships capable of maneuvering in the loosely=
packed ice which makes up a large part of the seasonal Bering Sea ice and
for summer activates in the Chukchi Sea and Arctic Basin.

There are presently only two ships of American registry which marginally

meet the requirements, Hero, is a 300 ton, 125 foot, wooden hulled ship built

APPENDIX B

A e ————— T SE—— =




as a research vessel for the National Science Foundation antarctic program.

That ship is presently cormitted to summer support activities at Palmer

Station, Antarctica. Eltanin, productively operated for nearly ten years

{n antarctic waters by the lational Science Foundation, was recently taken

out of service for lack of funding, but has now been returned to the antarctic
program under operation by Argentina. That vessel, 266 feet in length, was
launched in 1957 as an ice-strengthened supply ship and was converted to
scientific operations in 1962. Alpha Heliz is a 133 foot, 289 ton biological
laboratory ship built in 1966, That ship operates throughout the world as a
floating laboratory making possible sophisticated in situ scientific activities,
Although the hull is moderately ice-strengthened, Alpha Heliz can not be used
in sea ice, except in mild summer conditions, until modifications for protection
from freezing in fresh water tanks and engine room cooling systems have been
made. Alpha Helix is committed to many programs throughout the world and is
only occasionally available for arctic work.

A lasting solution for accommodation of present and anticipated new
research programs will require new construction of ice=worthy laboratory ships
suitable for multi=-disciplinary research activities. Recent new interest in
American construction of ice=-strengthened ships for arctic marine transportation
and oil exploitation has resulted in a considerable increase in the interest
and capability of American marine designers for such production., There is no
reason to think that the ships required could not be designed and built in
the United States.

The accompanying compilation of ice-worthy research ships of the world
demonstrates the weak position of the United States, particularly when compared
with the Soviet Union. Our programs, current and proposed, are promising,

scientifically meritorious and realistic, but our ability to implement them is
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severly limited because we lack polar research ships. We regard the requirement

for adequate polar research ships to be the most fundamental priority if we are

to carry out a national commitment to scientific investigations of our northern

marine frontiers,
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10.

APPENDIX [

UNIVERSITY-NATIONAL OCEANOGRAPHIC LABORATORY SYSTEM
ANNEX 11

to the Charter

National Oceanographic Facilities

In addition to regular institutional UNOLS facilities there may be identified National
Oceanographic Facilities, defined as those facilities, specialized and otherwise,

that are made available for the use of qualified scientists from any institution and
the use of which shall be determined by a UNOLS Review Committee.

A research vessel or other research facility may be designated as a National Oceano-
graphic Facility upon the approval of the UNOLS Membership after review by the UNOLS
Advisory Council, with the concurrence of the owner and operator of the facility and
with reasonable assurance of support. National Oceanographic Facilities may be multi-
or special purpose facilities and may be designated for the entire annual operating
period or any significant period thereof,

The purpose of National Oceanographic Facilities is:

To provide oceanographic vessel and other facility support to scientists
who do not operate or have available the required facilities.

- To provide for the support and use in academic research of specialized
and unique facilities.

A Review Committee for each facility shall be established for the purpose of considering
proposals for facility use and for recommending programs to be scheduled. Members

of the Committee shall be nominated by the UNOLS Advisory Council and shall be appointed
by UNOLS. Members shall serve for terms of three years on a rotating basis. Each
institution operating a National Oceanographic Facility may designate an ex-officio
member in addition to those members appointed by UNOLS. The Review Committee shall
elect its own Chairman from among the members appointed by UNOLS.

In recommending the allocation of facility time the Review Committee shall act primarily
on the scientific merit of the proposed research and its compatibility with the
individual facility.

Operational scheduling of the facility will be the function of the operating institution
The time frame for scheduling generally shall be in accordance with Annex I of the
UNOLS Charter.

Information and announcements advertising the availability of a National Oceanographic
Facility will be a joint function of the operating institution and the UNOLS Office.

Receipt, acknowledgement, collating and structuring of requests for facility use will
be the function of the operating institution in consultation with the UNOLS Office.

An annual report to UNOLS on the use of each National Oceanographic Facility will
be prepared by the appropriate operating institution in cooperation with the Review
Committee and UNOLS Office.

Requests for funding the operation of the facility will be the responsibility of the
operating institution.

Approved and adopted: May 5, 1972, College Station, Texas
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