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DESCRIPTION OF DATA CENTERS

WhC=A, Glaciology is one of three international data centers serving the field of glaciology under the
guidance of the Internetional Council of Scientifiec Unions Fanel on World Data Centres. It is part of
the World Data Center System created by the scientifie community in order %o promote worldwide exchange
and dissemination of geophysical information and data. WDC-A endeavors to be promptly responsive to
inquiries of the scientific community asnd to provide data and biblicgraphic services in exchange for
copies of publications or data by the participating selentlsts.

The addresses of the three WDCs for Glaciology and of a related Permanent Service are:

World Data Center A World Data Center B

INSTAAR Molodezhnaya 3

University of Colorado Moscow 117 296, USSR

Boulder, Colorade, U.S.A. 80309

World Data Center C Permenent Bervice on the Fluctuaticns of Glaclers
Seott Poler Research Institute Section on Hydrology and Glaciology

Lensfield Road Research Institute on Hydraulics and Soil Mechanies
Cambridge, CB2 1ER, England Federal Institute of Technology

Voltastrasse 2k
8obL Ziirich, Switzerland

The World Data Centers follow the guidelines established by the International Council of Scientific
Unions Third Consolidated Guide to International Data Exchenge through the World Data Centres, 1973.
The following description from the Guide detmils the form of the data accepted by the WDCs.

General. WDOs are prepared to accept raw, snalyzed, or published data, ineluding photographs. It is
guggested that researchers submitting data to the WDCs do so in a form which will be intelligible to
other users. FHResearchers should be aware thet the WDCs are prepared to organize . and store data which
mey be too detsiled or bulky for imelusion in published works. It is understood that such data which
are submitted to the WDCs will be made available according to guidelines set down by the ICSU Fanel on
WDCs in the Guide to Internstional Data Exchange. Such material will be available to researchers as
copies from the WDC at cost, or if it is not practical to copy the material, it can be consulted at the
WDC. In all cases the person receiving the data will be expected to respect the usual rights, including
acknowledgment, of the original investigator.

Fluctuations of Glaciers. The Permanent Service will be responsible for recelving data on the fluctua-
tions of glaciers and will also receive such date as are generated by the Internaticnsl Hydrological
Decade Project on Variations of Existing Glaciers. The types of deta which should be sent to the
Permanent Service are detailed in UNESCO/IASH (1969) Variations of Existing Glaciers: 4 Guide to Inter-
national Practices for Their Measurement. These data should be sent through national correspondents in
time to be included in the regular reports of the Permanent Service every b years (1964-68, 1968-T2,
ete. ).

a project on the Combined Heat, Ice and Water Balances at Selected Glacier Bagins. Until such time as

technical secretariats are established for these projects, data should be channeled through the World
Data Centers.

In order that the WDCs may serve as information centers, researchers and institutions are requested:

To send WDCs reprints of all published papers and public reports which contain glaciologlieal data
or data analysis; one copy should be sent to each WDC or, alternatively, three coples to one WDC for
distribution to the other WDCs.

To notify WDCs of changes in operations involving international glaciclogical projects, including

termination of previously existing stations or major experiments, commencement of new experiments, and
impcrtant changes in mode of operation.
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FOREWORD

The extensive literature on arctic sea ice, even narrowly delimited, has necessitated issuing
Glaciclogicel Data number 2 in two parts, and has considerably delayed its publication. We hope the

resulting compilation will prove to be a useful guide to data sources.

Our next issue will not be built around a selected bibliography, but will contain the results of
our user survey on Glaciologicsel Data and other services, end also of a survey conducted by Dr. R. Vivian
on glacioclogical field stations. It is planned that Glecioclogical Data number L will deal with soow
cover.

The interpretation of the term "glaciclogy" mppears to be a continuing problem for many users of
the Center. Several individuals have suggested that "snow and ice" would be more informastive of the
seope of our activities, particularly in an internstional and interdisciplinary context. Also, our
formal scientific link to the International Council of Scientifiec Unions (ICSU) is via the International
Commission on Snow and Ice (ICSI), of the International Association of Hydrological Sciences. To
elarify the mission of the Center, we sare therefore adding "Snov and Ice" parenthetically to the
designation of the Center.

Roger G. Barry
Director
World Data Center A for Glaciology [Snow and Icel



PREFACE

The contributions in this issue are intended to provide information on data problems and data
availability on arctic sea ice. Drs. W.F. Weeks and W.J. Stringer discuss problems associated with
sea ice terminology. Descriptions of data acquisition and analysis centers are presented by
Dr. N. Untersteiner (Arctic Ice Dynamics Joint Experiment}; Dr. E.P. MeClain (U.S. Netional Environ-
mental Satellite Service); E.A. O'Lenic (U.S. Navy); and W.J. Sowden (Canadian Ice Forecasting Central).
Dr. J.E. Walsh describes a data set on Northern Hemisphere sea ice extent. We would like to EXTTEEE
our appreciation to all these contributors.

We hope that the material will provide useful perspectives on data collection and analysis.
Comments or suggestions regarding these types of contributions im the various snow and ice digciplines
are always welcome.

We would also like to thank P. Harvill, G. Manzanares, F. Brown, J. Futo, A. Brennan, and J. FRogers
for the many hours spent in the compilation and organization of the bibliocgraphy.

Contributions from those who have donated material to the Data Center in recent months are
gratefully acknowledged.

Marilyn J. Shartran
Editor
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Sea Ice Conditions in the Arctic

W.F. Weeks
Cold Regions Research and Engineering Laboratory
Hanover, New Hampshire, US.A.

This part of the original report describes in general terms the types of ice found in the Arctic,
the terminology used to deseribe it, the main factors controlling the physical property variations of
the ice, and the geasonal variations in ice conditions.

Terminology and Classification

Much of the sea ice terminology originated with the whaling industry which flourished around Green-
land from the 17th century and spread to the Horth American Arctie in the 19th century. Whalers
operating in the ice devised terms to deseribe what they saw, and these terms gradually found their way
into the reports of the British Navy, which often used whalers as ice masters. There the terms became
accepted and standardized to some degree. Eventually the terminology came to be used by national
groups engaged in ice reconnaissance, and recently it has been standardized on an international basis
by the World Meteorological Organization (1970).

This report uses the WMO terminology as much as possible. However, because it was developed pri-
marily for ice reconneissance, it is necessary to modify and supplement it in a discussion focused on
epplied problems. A complete list of definitions of lee terms used here is given in appendix I.

Where possible, we have shortened the WMD definitions. For a useful summary of the WMO terminology,
the reader is referred to Dunbar (1969) or to the original standardization document, which iz presented
in & multilingual, illustrated glossary form (WMO, 1970). Other good illustrated ice glossaries have
been prepared by the U.5. Navy Hydrographic Office (1952) and by Armstrong et al {1966).

A summary of terms commonly used to describe the senetiec history of a specific piece of sea ice is
shown in figure 1. The overall format of the chart wes suggested by Wilson, Zumberge, and Marshall's
(1954} classification of lake ice, and Transehe's (1928) and Hela's (1958) genetic classification of
certain aspects of sea ice. A typical history for ice in the Arctic Ocean is traced with a heavy line.
In addition, a summary of terms relating to development, coneentration, floe size, and arrangement is
given in table 1. Some of the development terms (dark and light niles, grey and grey-white ice)
describe rather arbitrary differences in ice thickness that do not correspond to any signifiecant phys-
ical change in lce characteristics; others {shuga, grease ice, pancake ice) deseribe slight differences
in the characteristics of the initial ice cover that are caused by chenges in the atmospheric or ccean-
ographic conditions during initial ice formation. As the ice thickens during a winter's growth, these
slight variations in initisl ice characteristics become unimportant. The most important distinection
related to the age of the ice 1s between first-year ice that has not been through & summer's melt sea-
son and old ice which has. This is important because the flushing of fresh surface melt water through
the ice cover during the summer causes significant changes in the physical properties of the ice.
Another important distinetion is between fast ice, whiech is attached solidly enough to the shore that
its movement is small, and pack iee, which is not solidly attached to the shore and may experience
daily movements as large as 20 hkm.

Formation and Structure of Sea Ice

A calm body of natural sea water with a salinity of 35';.. will begin to freeze when the water
temperature reaches -1.8%C. For this to cecur, the air temperature must be even lower. Ice begins to
form at a few points where stable crystallization nueclei occcur. A skim ice sheet forms with rapid
lateral (as opposed to vertical) growth. The growth occurs by aceretion to the underside of the sheet
and to its lateral edges at a rate dependent on temperature. It 1s generally believed that the lower
the air temperature, the smaller the grain size in the initial ice skim, but this has not yet been veri-
fied. In the initiasl skims of such ice sheets, most of the ice crystals have c-crystallographic axes
that are vertical {normal to the plane of the ice sheet). This orientation is favored because the
plate-like early-formed ice crystels tend to float in the most geometrically stable position (i.e.,
with their close-packed planes, which are the planes of most rapid ice growth, oriented parallel to the
ice/water interface). Turbulence in the water during freezing favors abundant nucleation and increases
the abrasive action between crystals. This results in the formation of a thick slushy layer of ice.
When the slush congeals, the consequent ice cover is usually several centimeters thick, fine grained,
equigranular, and with a random c-axis orientation.

*Reprinted from the AIDJEX Bulletin, no. 3b, Dec. 1976, p. 173-205. Published with permission of the
Editor, AIDJEX Bulletin.
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Figure 1. Sea ice terminology arranged in genetic seguence, (For detailed definitions see appendix 1.)

Onee a continuous ice cover has formed, there is competitive growth among the differently oriented
erystals that occur at the ice/water interface. The favored crystals have their c-axes oriented in
the horizontal plane. This corresponds to orienting the crystallographic planes of most rapid growth
parallel to the direction of heat flow. The e-axis horizontal corientation develops quite rapidly and
is usually found by the time the ice sheet Is 10-20 em thick. The physical properties of the ice are
highly dependent upon the crientation of the ice structure relative to the direction of loading.

Onece the c-axis horizontal orientation is well developed, the ice has the characteristies of the so-
ealled columnar zone in metal {ngots with a gradual inerease in grain size downward as the distance
from the initial icefair/water interface increases. Most grain sizes determined for ses ice are small
[in the range of a few centimeters or lesz). However, it has been speculated (Peyton, 1966; Campbell
and Orange, 19T4) that in thick first-year or multiyear ice, very large ice crystals occur that
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Table 1. Terms related to arctic sea fce (Dunbar (1969)).

Development Concentration Floe Size Arrangement
New ice Compact (10/10) Giant (> 10 km) Ice field

frazil ice large (> 20 km)

grease lce Cu:ﬂﬂlid“::d E;EI;G’ Vast (2-10 k) mediwm (15=-20 km

slush rozen together Big (500-2000 m) small (10-15 km}

huga Very close (9-10/10)  poyium (100-200 m) Tee patoh (< 10 km)
Wickion Close (7-8/10) Small (20-100 m) Belt (width

dark (0=5 o) goen (4~6710) 1-100 km)

light (5-10 cm) pen Ice cake (2-20 m)

rind (o 5 cm) Very open (1-3/10} R W e Tengue (length te
Panoake tee Open water (< 1/10) (< 2 m) s?veral =)
Young fee lce free (no ice) (Brash ice is Strzplizigth 1w

grey (10-15 cm) accumulation of ox

grey-white small ice cakes)

(15-30 cm)

Pirst-year ice
thin (30-70 cm)
medium (70=-120 cm)
thiek (> 120 em)

Old ice
second-year
multiyear

have lateral dimensions of meters to even many tens of meters. If this proves to be true, it could
introduce an interesting anisotropic effect into problems involving the mechanies of thick ice sheets.

As the ice crystals grow downward into the underlying sea water, the details of the temperature
and composition at the ice/solution interface are such that each ice erystal develops a highly irregular
dendritic interface. This interface is composed of & series of plates of pure ice that protrude down-
ward into the sea water and are separated by layers of brine. The width of the plates (from the center
of one brine layer to ancther) is called the plate spacing and iz a function of the growth conditions.
In the lowest 2.5 cm of the ice sheet, one platelet does not connect laterally with the next and the
ice does not have an appreciable tensile strength. Once bridging ocecurs laterally between the plates,
brine is physically entrapped within the jce, producing a series of elongated brine pockets. It is the
arrays of brine pockets trapped within the sea ice between the ice plates thet produce the characteris-
tic gsea ice substructure seen in horizontal thin sections. Each single ice crystal is composed of a
"pocket" of plates, and each plate is partially separated by an array of brine pockets.

The strength of the ice is determined primarily by the amount of ice-to-ice connections between
the plates. This is controlled by the volume of brine ceccurring within the ice, with the brine pockets
reducing the areal percentage of lce=ice bonding between the individual platelets of each sea ice
crystal. Therefore, it should be possible to express sea ice failure strengths in the form
g = oy (1 - ¢}, where gy is the basic stremgth of sea ice (i.e., the strength of an imaginary material
that contains no brine but still possesses the gsea ice substructure and fails as the result of the same
mechanism which causes faflure in natural ses ice), and ¥ is the "plane porosity," or relative reduction
in an area of the failure plane as the result of the presence of brine end eir inclusions. The experi-
mentally determined value of og is close to the failure strength of bubble-free lake ice. There are a
variety of models that have been developed to relate ¥ to the brine volume wy. A review of this sublect
can be found in Weeks and Assur (1967, 1969).

The exact functional form of the gp versus v, eguation depends upon how the brine pockets change
shape with changes in vy, Experimental observations show that the simplest relation (linear) results
if o is plotted against (L = vy}, Many other sea ice properties can also be expressed as functions of
vps With the elastic modulus and dielectric constant proving to be proportional to (1 - wy) and
/{1 - Sub} respectively. It would undoubtedly prove useful to develop a general theory for the varia-
tions In the properties of sea ice in terms of recent theoretical work that has been undertaken on
property variations in multiphase media.

To determine the brine volume at any level in a sheet of sea ice, its temperature and salinity
profiles must be known. Although the details of the chemistry of the brine in sea ice are rather com-
plex, with different hydrated szalts crystallizing out at low temperatures (Assur, 1958), for most pur-
poses sea ice can be treated as s simple fce-brine system at temperatures above —EE'C, and & simple
linear relation is available for caleulating brine volume given the ice temperatures and salinities
{Prankenstein and Garner, 1967),



For most engineering purposes, estimating the temperature at any location in & sheet of sea ice
is fairly easy if the meteoroclogy and the properties of the snow cover on the ice are known. The
difficulty is in estimating the salinity profile of the ice sheet. The limited observations that are
available on salinity profiles show that young sea ice has a C-shaped profile with the highest salini-
ties (12 to 15 fee) occcurring in newly formed ice. As the ice thickens and sges, brine gradually drains
down and out of the ice until et the end of a year's growth the ice has an everage salinity of L to
5°/es. This decrease in salinity with ice thickness (age) is shown in figure 2 (Cox and Weeks, 197k},
which presents field dats obtained at several locations in the Aretie.

Cor, G.F N, Beoufort Seo

DenMartag, 5, NW Passoge

Week W F and Lee, 0.5, Hopedale, Lobr
Kawvacs, & ond Kolaful, J, Bering Sea
Kowacs, A, Beoufor! Seo

Kovacs, A, et o, Beoulort Sea

B " B o g =

e

Average Salinity

Thickness meters
Figure 2. Average salinity of ses ice vs. ice thickness {Cox and Weeks, 197L).

The most striking change in & salinity profile occcurs during the first summer's melt season when
low salinity (0 te 1%/es) surface melt water percolates down through the ice sheet. This flushing
process produces a salinity profile whose velues start at about zero near the surface and inerease with
depth to 2 to 3 /.. near the bottom of the ice. This is the characteristic salinity profile for multi-
year fce. Figure 3 shows a typleal first-year ice salinity profile (100 em), =& profile at the start of
the meit season (200 em), and & multiyear ice profile (300 cm). The importance of the brine volume

profile cannot be overemphasized; it is the principal parameter conmtrolling the large variations in the
strength of sea ice,

The differences in properties between first-year and multiyear ice are particularly illustrative
in this regard. First-year ice is thin (0 to 2 m}, being limited by the amount of iece growth possible
during one winter. Multiyear fce is generally thicker (2 to 4 m), with the limiting thickness being
specified by the ice thickness at which the winter's fce growth (on the bottom) equals the summer's
ice melt [on the top). Therefore, the surface and average temperatures of the thicker multiyear ice
are invariably lower during the winter. In addition, because of the extensive desalination process
which oceurs during the summer melt period, multiyear ice also has & very low salinity. This combina-
tion of low temperature and low salinity results im A very low brine volume, which produces a high
strength. Some multiyear ice may also have recrystallized. Sea ice can therefore be classed by age:
thinner, weaker first-year jce; and thicker, stronger multiyvear ice.

ks
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Figure 3. Representative
salinity profiles for 100-cm
thick first-year ice, 200-cm
first-year ice at the start
of the melt season, and
multiyear ice (Weeks and
Assur, 1967}.

Other important aspects of the pack are produced primarily by the surface forces that are exerted
on the ice by the atmosphere and the ocean. Cracks in sea ice are quite common and occur on several
sceles. When & long crack opens up, the resulting open water area i called a lead. The large leads
in the Arctic Ocean ocour in consistent patterns that presumably can be predicted by an adequate air-
ice-peenn model. Leads offer lines of least resistance for ship travel through the pack, but their
behavior is so highly dynamic that shipping-route planners would need near real-time information to take

advantage of lead patterns.

During most of the year, a newly opened lead freezes within a few hours, and 30 em of ice forms
within 5 to 15 days depending upon the meteorological conditions. When divergence stops and the pack
starts to converge, it it this thinner fce that is crushed and pushed into the ridges and rubble fields
that characterize pack ice. Some of these ridges are immense accumulations of deformed ice; sails as
high as 13 m and keels as deep as hT m have been observed. These form cbstacles which must be consid=
ered by anyone who designs operational structures for the polar cceans. Based on our current limited
knowledge of ridging, first-year ridges are commonly poorly frozen together and are much less resistant
to penetration than multiyear ridges, which are massive pleces of low-salinity ice. In fact, next to
ice islands, which are pieces of thick shelf ice from the north coast of Ellesmere Island, multiyear
pressure ridges are believed to be the greatest cbstacle to ships or structures operating on the edge
of the Arctic Ocean.

Distribution, Deformation, and Drift

The mean maximum and mean minimum limits of sea ice in the Northern Hemisphere are shown in figure
4. At its maximum extent, the Arctic sea ice covers 15.1 * 10% yn?, Most of this ice, and almost all
of the heavy multiyear ice, is contained within the essentially land-locked Arctic Ocean and its mar-
ginal seas. The more southerly seas in the north, such as the Bering and Labrador Seas and Baffin and
Hudson Bays, contain primarily first-year ice. The one exception to this general rule is the East
Greenland Sea, which serves as the main exit for heavy old ice leaving the Arctic Ocean. Because of
the land-locked nature of the Arctic Ocean, the seasonal variastion of the ice extent in the Arctic is
only 20% to 25% of the maximum. In contrast, the seasonsl varietion of the ice in the Southern Ocean,
which can drift freely toward the equator, is estimated as T5% of the maximum. The total area covered
by sea ice in both hemispheres (L0O.6 = 10% ¥m?) is more than 2.5 times the area covered by glacier ice,
covering T.8% of the earth's surface and 12.7% of the surface of the World Ocean. Clearly, sea ice
is a geophysical entity of apprecisble importance.

Much of what follows is based on visual assessments of the state of the ice cover compiled from
iee reconnaissance flights and ship observations. Such observations are intended to provide an instanta-
neous series of quantitative assessments of complex topography in which the eriteria for distinguishing
between different ice types, ages, and degrees of deformation are, in many cases, both poorly estab-
lished and difficult to apply. For instance, comperisons (Bushuev and Loshchilow, 1967) between visual
observations and observations compiled later by careful study of aerfial photographs show that there
was a systematic tendency to overestimate the ice concentration by 14%, and the amount of pressure
ridging, by 20%. Also, the error range in estimating the quantity of ice of different ages varied
between 14X and LEX. Particular difficulty wes encountered in estimating the area of old ice, which
was consistently exaggerated by up to B0Z, and in distinguishing between second-year and multiyear ice.

These problems should be kept in mind while reading the following. WNevertheless, as will be
shown, the general trends documented by the lce observers are now being validated by more exact methods
of remote szensing. However, data provided by remcte sensing have not yet been collected over a suffi-
ciently wide temporal and spatisl scale to provide the general picture that is needed here.
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FOR SEVERAL MONTHS

Figure 4., Mean maximum and mean minimum limits of sea ice in the Northern Hemisphere (Wittmann
and Schule, 1966).

The Arctiec Ocean

The most detailed compilation of information on sea ice conditions in the Arctiec has been published
by Wittman and Schule (1966}, Their paper, a summary of information collected by the U.5. Navy "Birds
Eye" ice reconnaissance flights, separates the Arctic Ocean into eight sectors. However, the data
indicate that in a general way the Arctie Ocean can be separated into three main iece provinces (Witt-
mann, personal communication):

1. A Coastal Frovince, consisting of a zone of shorefast ice bordered by a flav zone of disturbed
ice, and in some locations, by & recurring flaw lead.

2. An Offshore Province, primarily composed of relatively unstable first-year ice with & thickness
of 2 m or less which hes usually experienced a considerable amount of deformation. In the spring, the
distinction between the first two provinces vanishes with the breakup of the fast ice and the melting
of the great majority of the first-year ice located near the coast.

3. A Central Arctic Basin Province, which is by far the largest province of the three, and is
compoesed mostly of multiyear ice. The amount of deformation in this province is commonly thought to be
less than in areas near the comast. The possibility of further subdividing the Central Arctic Basin
Province into subprovinces related to the major ice drift features in the pack will be discussed later.
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The Coestal Province. The width of the Coastal Province depends upon the configuration of the
shoreline snd the presence of islands or shoal areas off the coast. Fast ice usually starts to grow in
late September or October and thickens gradually throughout the winter, reaching s maximum of slightly
more than 2 m in April. Cleose to shore, the fast ice is usually relatively undeformed. However, as
both the width of the fast ice zone and the general ice thickness increase, zones of deformed ice are
incorporated into the fast ice. These zones consist of ridges and frozen leads that formed either in
the pack or at the fast ice edge. Multiyear ice floes may also become part of the fast ice; in fact at
present, there is no reason to believe that the mix of ice types present in the Coastal Province is
significantly different from the ice types present in the Qffghore Province.

Two types of ridges would be expected to be particularly frequent near the edge of the fast ice:
the grounded ridge and the shear ridge. When large pressure ridges form in shallow water areas, their
keels may extend until they resch bottom. Once it becomes grounded, the ridge does not sink lower in
the water as additional ice iz piled upon its upper surface. Therefore, although sail heights of less
than 10 m are the general rule, very high sails can form; heights of 30 m have been reported north of
Greenland and along the Canadian Archipelago by Sverdrup, Peary and Stefansson (Zukriegel, 1935). The
shear ridges are produced by lateral motion between the fixed fast ice and the pack, and are usually
quite long and straight. The Plaisted Expedition cbserved a large shear ridge north of Ellesmere
Island that extended at least 75 km (Aufderheide and Pitzl, 1970).

The northern edge of the Coastal Province is commonly marked by the flaw lead at the fast ice/
pack ice boundary. This lead opens and closes as the pack moves; it is several nautical miles wide at
its maximum width in winter. For short periods open water may exist in the lead; but more often,
because of the rapid ice formation during the winter, the lead will be covered with new ice. This new
ice deforms readily if the pack moves, producing small pressure ridges and abundant Tinger rafting.
When the flaw lead closes, the thin ice that has been formed is fractured and piled onto the sails of
the grounded ridges and ice island fragments that many times serve as islands in helping to fix the
location of the edge of the fast ice.

The Offshere Province. The Offshore Province contains a large amount of first-year ice in the
winter, since it commonly has large ice-free areas in the summer. The width of the provinee is variable
because the multiyear pack to the north may drift southward during the late summer to occupy much of the
area that is normally ice free. Worth of the Alaskaen coast, 200 km could be considered as & represen-
tative width for the province. The thickness of the first-year ice in the provinece will be equal to or
less than the thickness of the undeformed fast ice located along the coast. Inasmuch as this rela-
tively thin first-year ice lies between the thicker multiyear ice and a fixed boundary {the coast), it
is characteristically highly deformed.

An impression of the varistion in surface relief in parts of this province can be obtained from
examining figure 5, which shows a laser profile of the upper ice surface taken on 1T April 1970 at
roughly €0 pautical miles north of Prudhoe Bay. This very rough ice is predominantly first-year and
contains ridges with sail heights between 4 and 5 m. A summary of representative winter and summer ice
conditions for the Offshore Province based on the Birds Eye observations is given in table 2. According

Table 2, Ice conditions in the Offshore Province

Season
Source Subject Winter Summer
BIRDS EYE Concentration aversge 99 T8
(areal, ¥) range T0=-100 B-100
Ice types young T 5
(areal, 1) winter Lg Le
mult {year Le 27
Topography large ridges 21 15
(arenl, %) and hummocks
(>3 m high)
small ridges 5 8
and hummocks
(<3 m high)
Number of water  >30 m/100 nm 34 76
cpenings <30 m/100 nm 13k 73
Submarine Topography openings 2 ]
(linear, %) ice o8 g1
keels 12 T




to these figures, 26% of the province area is deformed in the winter. Similar results have been
obtained from aerial photographic surveys and sonar profiles which occcasionally have reported zones
geveral hundred kilometers wide that were covered more than 50X with deformed ice.

Figure € shows the histograms of ridge heights as well as the number of ridges per nautical
mile as observed by Birds Eye flights over the Chukchi and Beaufort Seas (offshore Province) in the
winter. These results show a positive skew and suggest that ridges greater than b m in height are rare.
Figure T, which presents maps of the intensity of ridging as again estimated by the Birds Eye flights
for the winter and summer pericds, cleerly shows a broad band of intense ridging (30 to L0 ridges per
nautical mile) running parallel to the coast of the Canadian Archipelage and northern Alaska during the
winter. This band corresponds roughly to the Offshore Province. Limited information suggests that
floes in the Offshore Province are appreciably smaller than ice farther north and that rubble fields
and areas of brash ice are particularly common.

Bt

L
-2

-4

-8

% o 290 %0 90 =
o 200 abo 600 800 1000 1200 1400 1
DISTANCE

Figure 5. Laser profile of sea ice roughly 60 nautical miles north of Prudhoe
Bay, Alaska. The profile runs consecutively from upper left to lower right. The
zero locations of the profile are arbitrary.
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Figure 7. Maps of the number of ridges per nautical mile
during the winter and during the summer. The dotted line
indicates the areal extent of the data.

Summer ice conditions in this province are extremely wvariable. The location of the pack boundary
ranges from nearshore to onshore to up to 200 nautical miles offshore. According to table 2, which
pummarizes observations in the ice-covered portions of the province, there is a sharp decrease in con-
centration associated with an increase in the number of water openings (i.e., the floe size decreases).
There alsc appears to be an increase in the percentage of first-year ice and a decrease in the amount
of multiyear ice. A slight decrease in ridge height, presumably due to melting and a marked decrease in
the number of ridges per nautical mile, is also indicated. The latter may be caused by the melting and
collapse of a number of ridges in the more highly deformed areas. During the peak of the melt season,

a significant percentage of the surface of the drifting ice (up to roughly 60%) is covered with melt
ponds, many of them deep and some completely perforating the ice cover.

The Central Arctic Basin Province. In the northern portion of the Offshore Provinee, there is &
gradual increase in the amount of multiyear ice until old floes become the dominant aspect of the ter-
rain. This marks the edge of the Central Arctic Basin Provinece, which covers the remainder of the
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Arctie Ocean. Table 3 summarizes from Birds Eye data the ice conditions found in the provinee. The
1imited seasonal variation in the mean ice concentration and the large percentage of multiyear ice are
notable features. The frequency distribution of ridge heights, as well as the number of ridges per
nautical mile for the Canedian Basin (see Wittman and Schule, 1966), which is part of the Central
Aretie Basin Province, is shown in figure £. Again the histograms show a pronounced positive skew.
Figure T suggests that during both the winter and summer the ridging intensity in the Central Arctic
Basin Province is lower than in the Offshore Province. This generael increase in ridging intensity is
also suggested by the representative laser trace of multiyear ice from the Central Polar Basin

{figure B). Note the gentle undulating topography of the surface of the large old floes which are
separated by distinet zones of ridging.

Table 3. Ice conditions in the Central Arctic Basin Province

Season
Source Subject Winter Summer
BIRDS EYE  Concentration average 99 92
(areal, %) range 98-100 0-
Ice typss young 1 h
(areal, %) winter 17 27
mltiyear a1 61
Topography large ridges 21 23
(areal, %) and hummocks
{>3 m high)
small ridges b L -
and hummocks
(<3 m high)
Number of water >*30 m/100 nm 23 g
openings <30 m/100 nm 33 53
Submarine Topography openings 1 5
(linear, %) ice 99 95
keols 15 15
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Figure 8. Laser profilcmeter trace of multiyear ice in the Central Polar
Basin., The aircraft motion has not been removed. The profiles run consec-
utively from upper left to lower right. The zero locations of the profile
geales are arbitrary.
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Melt hummocks, which produce the characteristic surface of old floes and the striking difference
between the topographies of multiyear and first-year ice, develop because of differential surface
melting during the summer. Flat areas of smooth ice are formed between the mounds as the drainage
channels refreeze. Pressure ridges, hummocks, and rubble fields, which are initially composed of angu-

lar iece blocks, are also rounded during the surmer melt, producing large, smooth, rounded hummocks and
ridges.

In the summer, melt ponds cover the surface of the ice in the Central Arctic Basin Province.
Northward toward the Pole, the amount of surface melt presumably decreases, although this is not sub-
stantiated by field date. There is also a small (7X) decrease in the average amount of open water, and
a drop in ridging intensity.

The general drift pattern of the ice in the Arctic Ocean has been gredually pieced together from
studying the tracks of scientific stations situsted on the sea ice, ice islands, and ships locked in
the pack. Figure 9 is a generalization based on plots of such tracks. Two dominant drift features are
evident,; the most striking of which is the Transpolar Drift Stream stretching from the East Siberian
Sea across the North Pole to the northeast of Greenland. The source of the ice in the Transpolar Drift
Stream is the cold and relatively shallow water of the Siberian Continental Shelf which, because it is
relatively ice free in the summer, serves sg an area of rapid ice growth every fall. The ice that
remaing over the shelf in the summer is primerily concentrated into a series of local ice packs, such
as the Alon and the Taimyr packs, which are associated with irregular coastlines or islands thet impede
ice drift (Dunbar and Wittmann, 1963). Because there is & general advection of ice northward from the
Siberian coast, areas of thin, rapldly growing ice are common here even in winter. For an ice [loe to
make the transit from the Siberian Coast to the northeast of Greenland takes roughly five years
{Koerner, 1970), about the time required for the flee to reach its maximum thickness of approximately
3 m (Yekovlev, 1962). During this time most of the ridges snd hummocks in the stream still show
slightly angular ocutlines.

(D Aion Pack
@ Maud-Jeanette Drift Region
@ Fast Ice Sector

@ Taimyr Pack

(5 Severnoya Zemlya Pack
® Northeast Barents Sea Pack sge

(@ Spitsbergen Pack
B Ellesmere Coastal
® Lincoln Sea Drift
(© Boffin Bay Pack

Figure 9. Major drift patterns of ice in the Arctic Ocean.
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The other major drift feature, the Pacific Gyral, is a region of generally closed clockwise drift
located between the Canadian Archipelags, the north coast of Alaska, and the North Pole. This region
contains the oldest and heaviest ice present in the Arctic; floes can remain within the Gyre for more
than 20 years. These old floes are covered with large, smooth, old hummocks that have gradually been
rounded by many summers of ablation. The boundary between the Pacific Gyre and the Transpolar Drift
Stream, although marked by the change in surface topography, seems to fluctuate from year to year.
Floes drifting northward on the western edge of the Gyre may one year swing around the Cyre to once
again enter the area of slow ice and drift north of Ellesmere Island and Greenland, while another time
Tfloes from essentially the same location will enter the Transpolar Drift Stream and exit from the
Arctie Ocean via the East Greenland Drift Stream. This latter feature, combined with the flux of polar
ice into the Barents Sea near Spitsbergen, accounts for the prineipal exit for ice from the Arctic
Ocean.

A comparison of figure 9 with figure T shows another interesting feature of the Arctic pack. The
most intense ridging in the Arctic Ocean oceurs Just off the coast of northeast Greenland, vhere the
ice that splits away from the Transpolar Drift Stream to move westward to rejoin the Pacific Gyre is
forced to turn the corner by the blocking effect of Greenland.

As might be expected, there are wide variations in the observed rates of ice drift in the Aretie
Ocean. Mean annual net drift rates vary from 0.4 to L.8 km per day, with the sctual rates (including
loops and other irregularities), as high as 2.2 to 7.L km per day (Dunbar and Wittmann, 1963). Over
shorter pericds, monthly average values run as high as 10.7 km per day. When drift measurements are
grouped according to area, there is a slight tendency for an increase in the net drift rates, as well
as a decrease In the coefficients of meandering (length actually traveled/great circle distance) as one
moves along the Transpolar Drift Stream toward the Greenland Sea. Both the lowest and the highest
drift speeds within the Aretic Ocean are apparently found within the Pacific Gyre. In general, there
appears to be a pronounced deceleration between the Pole and Ellesmere, From May 1954 to March 1957,
T-3 covered a straight-line distance of only LLD km in this region, and, 88 of the time this was writ-
ten, it was once again essentially motionless in the same general area after completing another trip
around the Gyre. In the southern part of the Gyre, however, high drift speeds have been recorded, with
the highest net rate being observed near the southern edge of the pack during the summer (the Karluk,
1513-191k, 7.0 km per day, according to Dunbar and Wittmann, (1963)}).

The Marginal Arctic Seas

Inasmuch as the interests of ATDJEX have been primarily focused on the Arctic Ocean, the ice con-
ditions in the marginal arctic seas will be described only briefly.

Because the Arctic Ocean is the main scurce for multiyear ice, the amount of multiyear ice found
farther to the south is primarily related to the ease with which the ice of the polar pack can drift
south and into the reglon in question. Therefore, as might be expected, there is quite m large amount
of multiyear ice in both the northern Barents Sea and the Greenland Sea, which serve as the main exits
for ice moving out of the Arctic Ocean. In the winter, the multivear ice concentration is 58% in the
Barents Sea and 23% in the Greenland Sea. Much less multiyear ice is found in such regions as Baffin
Bay and Bering Sea which are separated from the Arctic Ocean by relatively narrow straits. The straits,
because they tend to restrict flow, may contain very highly deformed ice. Figure T suggests that the
intensity of ridging in the winter in the Barents and Greenland Seas and in Baffin Bay is similar to
that found in the O0ffshore Province of the Arctic Ocean.

It is alsc known that the ice near the southern edges of these ice packs is extremely broken and
the floe size is guite small, presumably a result of wave-inducing fracturing. Ketchum and Wittmann
(1972} have shown that during March 1971, mean multiyear floe size at the edge of the East Greenland
pack was roughly 4 m and that even at a distance of 50 km into the pack, the maximum floe size had
increased only to 45 m. Although the fracturing process did not produce large ridges, the surface of
the resulting ice was extremely rough.

Drift rates comparable to the highest values found in the Arctic Ocean appear to be quite typical
for the marginal arctic seas. Net drift rates of T.L km per day are frequently recorded, and during
storm periods may be as high as 37 to UL km per day (= 1 knot). As in the Arctic Ocean, the high rates
usually occur near the edge of the pack in regions where the ice concentration is low.

It should slso be noted that because most ice reconnaissance flights over the marginal seas have
been more concerned with helping shipping avoid the ice than with documenting ice features within the
pack, there iz abundant information available on the location of the ice edge as & function of season.
A useful summary of this information is given by Smirnov (19T0), and several recent papers relating to
this subject cecur in Karlsson (1972).
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Appendix I

Ice Terminology

Ice terminology used in this paper iz given below. Definitions marked with an asterisk either are
not included in or are modified significantly from the definitions given in WMD) Bea-ice Nomenclature:

Terminology, Codes and Tllustrated Glossary, WMO SOMM/EMO no. 259, 1L4Tp., published in 1970 by the World
Meteorological Organizaticn. Underlined terms are defined elsewhere in the list.

ANCHOR ICE
Submerged ice attached or anchored to the bottom, irrespective of the nature of its formation.

BELT
A large feature of pack ice arrangement, longer than it is wide, &and from 1 to 100 km in width

(ef. strip).

BESET
Situation of a vessel surrounded by ice and unable to move.

BRASH ICE
Accumulation of floating ice made up of fragments not more than 2 m across (small ice cakes), the
wreckage of other forms of ice.

BEREAK UP*
A general expression applied to the formation of a large number of fractures through & compact ice
cover, followed by a rapid diverging motion of the separate fragments.

BUCKLING*
The flexure of & floating ice sheet into & series of open folds as the result of the elmstic insta-
bility of the sheet under lateral pressure. Buckling is usually observed only in thin ice.

BUMMOCK*
The underside of a bummock that projects down below the lower surface of the surrounding ice (compa-
rable to a ridge keel).

CANDLING®*
The separation of the elongate ice crystals in fresh and brackish-water ice into individual crystals
(candles) as the result of differential melting along grain boundaries caused by the absorption of
golar radiation.

COMPACTING
Pieces of floating ice are said to be compacting when they are subjected to & converging motion which
increases ice concentration and compactness and/or produces stresses which may result in ice defor-
mation.

COMPACTNESS*
The ratio of the area of the sea surface actually covered by ice to the total area of the sea surface
under consideration. Therefore a compactness of 0 corresponds to ice free and & compactness of 1; to

compact pack ice (ef. concentration).

CONCERTRATION
The ratio, in tenths, of the sea surface actually covered by ice to the total area of sea surface,
both ice covered and ice free at a specific location or over a defined area (cf. ice cover). May
be expressed in the following terms:

Compact pack ice -- concentration 10/10, no water visible.

Consolidated pack ice —- concentration 10/10, floes frozen together.

Very close pack ice -- concentration 9/10 to less than 10/10,

Close pack ice -- concentration T/10 to 8/10, floes mostly in contact.

Open pack ice -- concentration U/10 to 6/10, many leads and polynyes, floes generally not in con-
tact.

Very open pack ice -- concentration 1/10 to 3/10.

CONVERGENCE* i
Used to describe the condition when div v, is negative {ef. divergence).

CONVERGING*
Jee fields and floes are said to be converging when they are subjected to & convergent motion that
increases the concentration and compactness of the ice or increases the stresses in the ice.
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CORE* (of a ridge or hummock)
The central portion of a ridge or hummock, usually below weterline, that because of pressure or the
drainage and refreezing of low salinity melt water, has become frozen together into a strong, mas-
sive piece of ice.

CRACK
Any fracture which has not yet parted.

DEFORMED ICE
& general term for ice which has been sgqueezed together and in places forced upward {and downward}.
Forms of deformation include rafting, ridging, and hummccking.

DIVERGENCE#*

By
Formally defined as div wy = ;-—-+ g—I-where wi is the ice drift velocity. The divergence can be
considered as the change in area per unit area at a given point. The word is alsc used to indiecate a
generally diverging motion in the lce.

DIVERGING
Ice fields or floes are seld to be diverging when they are subjected to a divergent or dispersive
motion, thus reducing the ice compactness and concentration, or relieving stresses in the ice (ef.

converging).

DRAFT*
The distance, measured normal to the sea surface, between the lower surface of the ice and the water
level.

FAST ICE*
Sea ice of any origin which remains fast (attached with little horizontal motion) along a coast or
to some other fixed object.

FINGER RAFTING
Type of rafting whereby interlocking thrusts are formed, each floe thrusting "fingers" alternately
over and under the other. Common in nilas and grey ice.

FIEST-YEAR ICE
Sea ice of not more than one winter's growth, developing from young ice; with a thickness of 30 em
to 3 m. May be subdiveded into thin first-yesr ice/white ice (30-T0 em), medium first-yvear ice
{70-120 em) and thick first-year ice (over 120 cm).

FLAW
A narrow separation zone between pack ice and fast ice, where the pieces of ice are in a chaotie
state, that forma when pack ice shears under the effect of a strong wind or current slong the fast
ice boundary.

FLAW LEAD
A lead between pack ice and fast ice.

FLOE
Any relatively flat piece of sea lce 20 m or more across {(cf. ice cake). Floes are subdivided
according to horizontel extent:

Giant floe == more than 10 km across.
Vast floe -- 2-10 km across.

Big floe =- 500-2000 m across.

Medium floe == 100=500 m across.
Small floe == 20=100 m across.

FLOEBERG
A massive pilece of sea ice composed of a hummock, group of hummocks, or a rubble field, frozen
together and separated from any surrcunding ice. It may have a freeboard of up to 5 m.

FLOODED ICE
Sea ice which has been flooded by melt water or river water and is heavily loaded with water and
wet snow.

FRACTURE
Any break or rupture through very close, compact, or consolidated pack ice (see concentration), fast
ice, or a single floe resulting from deformation processes (cf. lead). Fractures may contain brash
ice and be covered with nilas or young ice. The length may be a few meters or many kilometers.
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FRACTURE ZONE
An area which has a great many fractures.

FRACTURING*
Process whereby the ice is permanently deformed and rupture oceccurs.

FRAZIL ICE
Fine spicules or plates of ice, suspended in water.

FREEBOARD*
The distance, measured normal to the sea surface, between the upper surface of the ice and the water
level.

FROST SMOKE
Foglike clouds due to the contact of cold air with relatively warm water. Frost smoke can appear
over openings in the ice or leeward of the ice edge and may persist while ice is forming.

GREASE ICE
A stage of freezing, later than that of fraszil ice, in which the erystals have coagulated to form a
soupy layer on the surface, Grease ice reflects little light, giving the sea a matte appearance.

GREY ICE
Young ice, 10=15 cm thick. Less elastie than nilas, it breaks on swell. Usually rafts under pres-
sure.

GREY-WHITE ICE
Young ice, 15-30 cm thick. Under pressure, it is more likely to ridge than to raft.

GROUNDED ICE#*
Floating ice (e.g., ridge, hummock, ice island) vhich is aground (stranded) in sheal water.

HUMMOCE
A hilloek of broken ice which has been forced upward by pressure. May be fresh or weathered. The
gubtmerged volume of ice under the hummock, forced downward by pressure, is called & bummock.

HIMMOCK FIELD#
An area of sea ice that essentially has all been deformed into & series of hummocks (cf. rubble
field).

HUMMOCKING
Process whereby sea ice is forced into hummocks.

ICEEBERG
A massive piece of ice of greatly varying shape with & freeboard of more than 5 m, which has broken
avay from a glacier and may be afloat or aground.

ICE BOUNDARY
The demarcation at any time between fagt ice and pack ice or between areas of pack ice of different
concentration (ef. ice edge).

ICE CAKE
Any relatively flat piece of sea ice less than 20 m across (ef. floe), If less than 2 m across, it
iz a small ice cake.

ICE COVER
The ratio of an area of ice of any congentration to the total erea of sea surface within some large
geographic locale; this locale may be global, hemispheric,; or prescribed by a specific oceanographic
entity, such as Baffin Bay or Barents Sea.

ICE EDGE
The demarcation at any given time between the open sea and sea ice of any kind, whether fast or
drifting.

ICE FIELD
Area of pack ice greater than 10 km across (ef. ice Esteh], consisting of floes of any size. Sub=
divided as follows:

Large ice fleld == more than 20 km across.

Medium ice field —— 15-20 km across.
Small ice field -- 10-15 km across.
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ICE FREE
No sea ice present. There may, however, be some icebergs present (see also open water).

ICE ISLAND
A lerge piece of floating ice with a freeboard of approximately 5 m, which has broken away from an

aretic jge ghelf. Ice islands usually have a thickness of 30-50 m, an area of from a few thousand
square meters to several hundred square kilometers, a regularly undulating upper surface.

ICE LIMIT
Climatological term referring to the extreme minimum or extreme maximum extent of the ice edge in
any given month or period, based on cbservations over & number of years.

ICE MASSIF
A concentration of ses ice (ice field) covering hundreds of sguare kilometers and found in the same

region every summer.

ICE PATCH
An area of pack ice less than 10 km across (cf. ice field).

ICE RIND
A brittle shiny crust of ice formed on a quiet surface by direct freezing or from grease ice, usu-
ally in water of low salinity. Thickness to about 5 cm. Easily broken by wind or swell, commonly
breaking in rectangular pleces (cf. nilas).

ICE SHEET*
A general expression for a laterally continuous, relatively undeformed piece of sea ice with lateral

dimensions of 10 m or larger.

ICE SHELF
A fleating ice sheet of considerable thickness, showing 2 to 50 m or more above sea level, attached
to the coast. Ususlly of great horizontal extent and with a level or gently undulating surface.
Mourished by annuel snow accumulation and often by the seaward extension of land glaciers. Parts of
it may be aground. The seaward edge is called an ice front.

KEEL*
The underside of & ridge that projects downward below the lower surface of the surrounding sea ice.

LEAD*
Any fracture or passage through sea ice that is generally too wide to Jump across. A lead may con-
tain open water (cpen lead) or be lee-covered (frozen lead).

LEVEL ICE
Sea ice which has been unaffected by deformation.

MELT HUMMOCK®*
& round hillock-shaped raised portion of the surface of the ice cover that is caused by differential
ablation during the summer melt peried.

MELT POND*
An socumilation of meltwater on the surface of sea ice that, because of appreciable melting of the
iece surface, exceeds 20 cm in depth, is embedded in the ice {has distinct banks of ice), and may
reach several tens of meters in diameter (ef. puddles).

MULTIYEAR ICE
0l1d iee 3 m or more thick, which has survived at least two summers' melt. The hummocks are even
smoother than in second-year ice, and the ice is almost salt-free. The color, where bare, is usu-

ally blue., The melt pattern consists of large interconnecti ru po
ng irre ar ddles and melt
a well=developed drainage system. B ads, and

HEW ICE

A general term for recently formed ice, which includes frazil ice, greage fce, slush, and ghugs
These types of ice are composed of ice crystals which are only ue;kly frozen iogethe; (if at ali
and have a definite form only while they are afloat.

NILAS
A thin alagtie erust of ice up to 10 cm thick, with a matte surface. Bends easily under pressure,
thrusting in a pattern of interlocking "fingers" (finger rafting). Dark nilas, up to 5 em thick is
very dark in color; light nilas, 5-10 em thiek, iz rather lighter in color {(ef. ice rind).
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NIF
Ice is said to nip when it presses forcibly againet a ship. A vessel so caught, slthough undamaged,
is said to have been nipped.

OLD ICE
Sea ice which has survived at least one summer's melt. Most topographic features are smoother than
on first-year ice. May be subdivided into second-year ice and multiyear ice.

OFEN WATER
A large area of freely navigable water in which sea ice is present in less than 1/10 concentration
{see also ice free).

PACK ICE
Any accumulation of sea ice, other than fast ice, no matter what form it takes or how it is disposed
(see also concentration.)

PANCAKE ICE
Predominantly circular pieces of ice from 30 cm to 3 m in dismeter, and up to about 10 cm in thick-
ness, with raised rims due to the pieces striking against one another. It may be formed on & slight
sWwell from grease ice, shugs or slush, or as & result of the breaking up of ice rind, nilas, or,
under severe conditions of swell or waves, grey ice. It also scmetimes forms at some depth, at an
interface between water bodies of different physical characteristics, and floats to the surface. It
may rapldly cover wide areas of water,

POLYNYA
Any nonlinearly shaped opening enclosed in ice. Polynyas may contain prash ice or be covered with
pew ice, nilas, or young ice. If it is limited on one side by the coast, it is ecalled shore polynya;
if it is limited by fast ice, it is called & flaw polynya. If it is found in the same place every
¥ear, it is called a recurring polynya.

FRESSURE RIDGE

A general expression for any elongated (in plan view) ridgelike accumulation of broken iece caused by
ice deformation (cf. F-ridge, S-ridge].

P-RIDGE*
A line or wall of broken ice that is formed when two adjacent floes move toward emch other in a
direction that is in general normal to the trace of the boundary between them. The surface expres-
sion of a P-ridge iz commonly simucus in plan view.

PUDDLE*
An accumulation of meltwater on the surface of ses ice. Puddles are usually only a few meters across
and less than 20 cm deep. As puddles deepen as melting progresses, they become melt ponds.

RAFTIRG*
Process whereby one piece of ice overrides another; most obvious in new and young ice (ef. finger
rartingl but common in ice of all thicknesses.

RIDGE
A line or wall of broken ice forced up by pressure. May be fresh or weathered.

RIDGING
The process whereby ice is deformed into ridges.

ROTTEN ICE
Sea ice which has become honeycombed and which iz in an advenced state of disintegration.

RUBBLE FIELD#*
An area of sea ice that has essentially all been deformed. Unlike hummoek field, does not imply any
specifie form of the upper or lower surface of the deformed ice.

SATL*
The upper portion of a ridge that projects above the upper surface of the surrounding sea ice.

SASTRUGL
Sharp, irregular, parallel ridges formed on & snow surface by wind erosion and deposition. On mobile
floating iece, the ridges are parallel to the direction of the prevailing wind at the time they were
formed.

SECOND-YEAR ICE

0ld ice which has survived only one summer's melt, Because it i3 thicker and less dense than first-
Year jge, 1t stands higher in the water. In contrast to multivesr ice, second-year ice during the
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summer melt shows & reguler pattern of numerous small puddles. Bare patches and puddles are usually
greenish blue.

SHEARING

An area of pack ice that is sublect to shear when the lce motion varies significantly in the diree-
tion normal to the motion, subjecting the ice to rotatory forces. These forces may result in pheno-
mens similar to a flaw.

S-RIDGE*
A line or wall of broken ice that is formed when adjacent floes move parallel to the boundary that
geparates them. S-ridges commonly are quite straight in plen view. The sail of & S-ridge also usu-
ally has cne vertical or neer vertical side.

GHEAR ZONE
An area in which & large smount of shearing deformation has been concentrated.

SHORE LAND
A lead between pack ice and the shore or between pack ice and an ice shelf or a glacler.

SHUGA

An mccumulation of spongy white ice lumps a few centimeters across, formed from grease ice or slush
and sometimes from anchor iee rising to the surface.

SLUSH
Snow which is saturated and mixed with water on land or ice surfaces, or forms as a viscous mass
floating in water after & heavy snowfall.

SHOW ICE*
The equigranular ice that is produced when slush freezeg completely.

STRIP
Long narrow area of pack ice, about 1 km or less in width, usually composed of small fragments
detached from the main mass of ice end run together under the influence of wind, swell, or current
{ef. belt).

THAW HOLE*
Verticel hole in sea ice formed when a melt pond melts through to the underlying water.

WEATHERING
Processes of ablation and accumulation which gradually eliminate irregularities in an ice surface.

YOUNG ICE*
Tee in the transition stage between nilas and first-year ice, 10 to 30 cm in thickness. May be sub-
divided into grey ice and grey-white ice. The expression young ice is also commonly used in & more
general way to indicate the complete range of ice thickness between O and 30 cm (as in "the formation
and growth of young ice"). Usually these differences in meaning are clear from the context of the
discussion.

20



Fast Ice Terminology

William J. Stringer
Geophysical Institute
University of Alaska
College, Alaska, USA.

In 8ll areas of science, terminologies have been developed to serve as shorthand descriptors of
events, processes and structural features. Obviously, the greatest utility arises from the most preciese
terminclogies. The biological classification system comes to mind as a very well-ordered terminology
scheme. Bea ice terminclogy is most similar to the geomorphic terminology scheme, where deseriptors
name lend forms in terms of their structure and appearance, However, while most geomorphic features
are sufficiently permanent to allow particular examples to be cited as models which are available for
serutiny and disecussion, this process is generally denied sea ice investigators. Furthermore, many sea
ice descriptors have been proposed by persons hawing relatively site-specific and season-specific exper-
ience. The terms thus proposed may be inappropriately applied to other locations and seasons. This
becomes particularly troublesome when persons from other disciplines wish to use sea ice nomenclature to
relate ice conditions to other phenomena. The terminclogy they use may not be gpplicable to their
geographical area of study and may presuppose ice conditions which really do not exist.

This problem appears to be greatest in the near-shore areas as & result of widely varying near-
shore ice conditions and the large number of other disciplines requiring the use of sea ice nomenclature
in those areas. The most frequently referred-to ice condition in the near-shore areas is fast ice {or
landfast ice or shorefast ice). These words seem to imply a relatively simple concept: iece which is
somehow fixed to or with respect to geographical features. Operationally, however, the gquestion arises
"how fixed?". From late winter through late spring, grounded ice ridges and other features along the
Alaskan Besufort coast are located out to the 20-m iscbath mnd appear to serve as an anchoring mechanism
for fast ice. Many investigators identify significant ridges near this ischath as the seaward limit of
fast ice, because the ice is clearly less stable beyond the grounded ridges. On the other hand, for
periods of up to six weeks, fixed ice can be attached to the seaward side of such grounded features and
extend seaward several tens of kilometers. Many would deny that this is truly fast ice because it can
be broken free with relative easge.

In the Canadian Beaufort, & sheet of ice has also been observed to extend to approximately the 20-m
isobath (Cooper, 1974}, but with the absence of grounded ridges for anchoring. Cooper, recognizing this
distinetion, used the term guasi-land fast to define such ice.

In the Canadian Arctic Islands, Jacobs et al (1975) discuss a sheet of land fast ice which extends
seavard well beyond the 20-m isobath in which the presence or absence of grounded ridges is not signifi-
cant. Furthermore, in some areas these ice sheets are semi-permanent, while the Beaufort fast ice recurs
annually.

Along the Alaskan Chukchl coast a wide range of conditions exists, ranging from recurring polynyas
adjacent to the coast north of Point Hope, to massive grounded ridge systems defining the seaward limit
of fast ice off various seaward-extending land forms, to Cooper's guasi-land fast ice in the bights
between these seaward-extending land forms (Stringer, 1977).

Off the Siberian coast, other conditions exist. Many ice features called stamukhi (Reimnitz et al,
1976) remain fixed in place throughout the melt semson and met as anchor points for the next year's fast
ice. This phenomenon elsc oceurs occasionally along the Alaskan Beaufort coast. Reimnitz et al, have
taken the seaward limit of the stamukhi zone to define the seaward limit of fast ice {figure 1).

For the past two years, I have been mapping near-shore ice conditions along the Alaskan coast as
part of the Bureau of Land Management/National Oceanic and Atmospheric Administration's Envireonmental
Assessment of the Continental Shelf. Being aware of the wide range of concepts associated with fast ice,
I choose to use another term, contiguous ice, so that the reader of the maps will not Jump to conclusions
regarding the meaning of the term used. Contiguous ice has been defined as ice contiguous to shore and
continuous in such & way that a person might walk to its edge. Hence, at times contiguous ice extends
over one hundred km from shore in the Beaufort Sea region --- well beyond any grounded ridges. 1 have
no particular attachment to the term contignous ice and would rather use a term in common usage.

Weeks (1976) has proposed & sea ice nomenclature based on modifications of terms defined by the
World Meterologieal Organization. Taken together, these terms define the boundary of fast ice in such
& way that I have no objection to their standardization and would endorse their use.

The definition Weeks lists to deseribe fast ice iz as follows:
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Figure 1. GSeasonal development of ice zonation in relation to bottom
morvhology. Drawing by Teu Rho Alpha (Reimnitz et al, 1977).

Fast ice: sea ice of any origin which remains fast (attached with little horizontal motion) along
& coast or to some other fixed object.

Even if Weeka' concept of fast ice were adopted, many lce features remain within the fast ice zone
which several investigators would like to refer to by name, These include ice held firmly between the
gshore and grounded ridges; fast ice extending seaward from grounded ridges; ice which, although bottom-
fast, does not touch shore; fast ice containing grounded multi-year fragments; and other ice conditions
which are found within the near-shore area.

Reimnitz et al (1976), Kovacs and Mellor (1974), Barnes and Reimnitz (1974) and Stringer (197h4)
heve all proposed nomenclature within the fast ice zone that could perhaps lead to adoption of a stan-
dardized nomenclature. However, it appears to me that & sufficient number of problems remain to
require & collective effort on the part of current sea ice and other investigators to come to agreement
concerning the terminology to be used.

It would be particularly useless to propose yet another set of descriptive terms here. I would like
to propose that, with the growing industrial and governmental interest in processes and base line deter-
minations in near-shore areas, a near-shore ice convention should be held to determine the state of
knowledge of near-shore ice behavior. The convention should be organized so that an atmosphere of non-
competitive cooperation exists, and a graphic nomenclature for near-shore ice terminelogy results.
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The Arctic Ice Dynamics Joint Experiment

Norbert Untersteiner
Arctic lce Dynamics Joint Experiment
Seattle, Washington, U.S.A,

*1. DESCRIPTION

Introduction

The Aretic Ice Dynamics Joint Experiment (AIDJEX) was conceived in 1969 as a highly focused and task-
oriented program of data acquisition and mathematical modeling, aimed at answering the following funda-
mental questicnas: (1) How is large-scale sea ice deformation on short-time scales related to the external
stress fields? (2) What is the relationship, on long time and space scales, between ice thickness dis-
tribution and mechanical properties? (3) How can the external stresses be derived from a few fundamental
and easily measured parsmeters? (L) What are the mechanisms of sea ice deformation?

A difficult aspect, common to all these gquestions, arises from the choice of scales om which obser-
vations and calculations are to be made. On a scale of meters, sea ice behaves like a brittle plastie
material, forming cracks in bending and thermal contraction, rafting end ridging, shearing along planes,
or parting to form open leads and exposing the sea surface to the atmosphere. These small-seale events
are essentially tractable by the working methods of engineering mechanics and amenable to leboratory-type
experimentation. In a large sggregate of "ice floes" (1000 km), a large number of such events produce a
mechanical and thermodynamic behavior that is not quantitatively understood. The primary purpose of
AIDJEX is to acquire date and design & predictive mathematical model that can be used for short-term fore-
casts of ice movement and pressure, and that lays the groundwork for building sea ice into global climate
models.

Experiment design

Much of the early work of AIDJEX was devoted to the definition of an optimal program of data acqui-
sition that would yield the necessary information on stress and strain, and could be executed within
given budgetary limits. Regquired are, at a number of points, date on atmospheric pressure, wind stress,
water stress, and accurate location. Certain two-dimensional dats from satellite-borme and airborne
sensors are needed to estimate ice thickness distributions and to test some of the modeling assumptions
pertaining to the behavior of the ice as a continuum (figure 1). In addition, the array of observation
points must be smaller than the typical atmospheric pressure system (8o that inaccurate higher-order
derivatives in the computational schemes can be avoided), and must be larger than the average distance
between inhomogeneities in the ice (so that each computational element contains & large number of them
and can be assigned average properties).

The program sumsarized in the table is expected to provide the essential data to both "drive" and
test the numerical model.

In order to resolve ice strain to the necessary accuracy, the distance between points (manned camps
and data buoys) has to be measured to +0.1%. This required the development of & new type of ice-going
data buoy, equipped with automatic navigation satellite receivers. Doppler counts from these receivers
were transmitted by high-frequency radio link to the central camp and computer-processed there. Eight
such buoys were in operation in 1975, observing an average of eight location fixes per day. Atmospherie
pressure and temperature data were transmitted by the same link. As a back-up, 10 data buocys equipped
with the less acourste Random Access Measuring System (RAMS) transmitted their data via Nimbus 6. All
bucys had battery power supplies expected to last for one year or longer {unless the buoy falls victim to
8 pressure ridge or & polar bear).

Medeling

Previous attempts to model the large-scale dynamics of sea ice were summarized by Rothrock {1975).
These attempts, which in their basic formulation go back to Fridtjef Nansen, have in common that they
either consider external forces only, and neglect the stress transmitted through the ice, or approximate
the latter by severely simplifying assumptions.

% Part 1 is reprinted as excerpts from Untersteiner, Norbert, "Arctic Ocean," MeGraw-Hill Yearbook of
Beience and Technology, 1973, p. 111-15.

23



Prince Patrick |

/

o /‘
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example, the drilt path of the nodhemmast
shation is shown by a datbed line)
0 dala buoys equipped with MavSat positioning
@ data buoys equipped with RAMS and NawSal positioning

Figure 1. AIINEX manned camp and buoy array in spring and early
summer 1975 in the Beaufort Sea. The drift tracks of the buoys
cover LD-90 days (depending on the date of deployment) and are
plotted in 10-day increments.

AIDJEX observational program

Observation point Experiment

Central station Pogition, by Navy Navigation
Satellite System (NavSat);
root-mean-square error S0 m
Atmospherie pressure (to $0.1 mb,
or 10 W/mZ)
Wind wector
Adir temperature (at five levels
on a 2k-m mast)
Solar and atmospheric net radistion
Ocean current profile in the mixed
layer (one roving current meter
to 150-m depth, two fixed current
meters at 2 and 30 m below the ice)
Ocean temperature and salinity to 1000-m
depth, by 5TD (salinity-temperature-
depth)
Corner stations Position, by NavSat, as above
Atmospherie pressure (to £0.2 mb)
Wind wvector, at 10 m
Alr temperature, at 2 and 10 m
Ocean current profile in the mixed layer (as
at central station)
Oecean temperature and salinity (as above)
Data buoys Positions, by NavSat (rms error 100 m)
and by RAMS (expected rms error 5 km)
Atmospheric pressure (+0.3 mb)
Adr temperature at 1 and L m
Femote sensing Photographs, infrared and passive micro-
wave images, laser and sonar profiles of
ice topography, side=looking alrborne
radar (SLAR) images, LandSat images
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The approach taken in formulating the ATDJEX model is that it must: (1) employ & constitutive law
that combines a reasonable representation of small-scale phenomena (such as pressure ridging) with a
plausible continuum behavior on the large scale; (2) satisfy the equations of motion (relating ice mceel-
eration to sll externsl and internal forces); (3) contain an explicit formulation of the conservation of
mass (sources and sinks of ice computed by a thermodynamic submodel); and (l) state explieitly the con-
Ber?&tinn of mechanical energy (transformation of strain energy into potential energy, heat and surface
energy).

Such & model has been formulated and tested successfully with data obtained from a pilot study per-
formed in 1972. An important concept introduced in the model is the "ice thickness distribution." Since
it is known that most pressure ridges are built up from thin ice, the fractional area covered by thin ice
determines the compressive strength of a large assembly of "floes." If compression continues and more
thin-ice aree is converted to pressure ridges, a process comparable to strain hardening sets in. On a
sufficiently large scale, the ice iz essumed to alweys contain enough fractures so that it has no resis-
tance to tension. In addition to the effect that deformation has on the ice thickness distributfon,
freezing and thawing (thermodynamic model) introduce changes which, in turn, affect the mechanical
properties. The most important example of this effect is the rapid hardening by the formation of new ice
during winter in open leads. Figure 2 shows in simplified form how the field data are processed to give
suitable inputs for the model, which then computes all the necessary variables to predict strain and rota-
tion in the field of grid points, as well as ice velocity, thickness distribution, and the state of stress
in the ice. Data from the spring of the Main Experiment 1975 are being processed for use in the model.

Status of field work

With the experience gained in three pilot studies, especially one comprehensive three-station and
bucy experiment in March and April 1972, the Main Experiment was deployed in March 1975. To establish a
large camp on drifting sea ice, it is necessary to find a large, multiyear floe sdjacent to a smooth
frozen lead long encugh (1300 m) and thick encugh (1 m) to accommodate heavy cargo aireraft landings.
SBuch a site was found in the target ares centered at 76N and 140'W, on March 12, 1975. Subsequently,
about 900 metric tons of eargo were airlifted to this site. Three satellite camps were established on a
circle of about 60-km radius, and 1f sutcmatic data bucys were installed on a circle of about 300-km
radius (see figure 1). By late April, the entire observational program as outlined in the table was in
operation, and several migssions by United States and Canadian remote-sensing sircraft had been flown
(photography, passive microwave imagery, infrared imagery, SLAR, laser altimeter profiles). After
Nimbus & was successfully launched on June 12, 1975, it was found that transmissions of 8 of the 10 RAMS
bucys deployed earlier were being received by the satellite. Position, surface pressure, and air temper-
ature were received via an hf radio link from eight NavBat buoys by a central computer at the maln
camp. At all manned camps, metecrclogicel and oceanographic data were recorded, along with the nav-
igation data, by a computer-operated magnetic tape recording system. Daily synoptic weather messages
vere transmitted for use by various national weather services. Data of all forms have been processed
and stored by the ATDJEX Dats Bank located at the University of Washington.

It should be noted that all structures placed on drifting pack ice are bound to be destroyed by the
ice. Judicious placement can reduce but not eliminate this prospect. During summer, when the lce is
bare and pockmarked by meltwater ponds, and fog and icing conditions are frequent, landings even by small
gircraft are dangerous. During winter, darkness and cold hamper all cutside activities. Therefore, an
experiment that requires manned pack ice stations involves considerable risks, particularly one of irrep-
arable equipment breakdown. The trend is clearly toward greater automation, use of expendable instrument
packages, and remote sensing. AIDJEX may well be the last enterprise to use a number of long-term manned
ice camps.

Participation

The prime supporting agency of AIDJEX was the Hational Science Foundation, Divisicn of Polar
Programs. The main source of logistical support was the Office of Naval Research-Navel Arctie Research
Leboratory. Considerable contributions, both to operations and to the science program, were provided by
the Canadian Polar Continental Shelf Project {Department of Energy, Mines, and Resources). The project
headquarters was at the University of Washington, Seattle, providing science coordination and operaticons
management. Other participating agencies and institutions were Columbia University, Oregon State Univer-
sity, MeGill University, University of Alasska, Bedford Institute of Oceanography, NDAA, U.S5, Geological
Burvey, U.8. Army Cold Regions Research and Engineering Laboratory, National Aeronautics and Space
Administration, Environment Canada, and Canadian Geological Survey. The AIDJEX project was completed
in 1977.
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DATA

remote sensing

Earth resources technology
satellite: visual

aircraft: visual, laser, SLAR,
infrared, microwave

DATA PROCESSING

compute motion of
identifiable points;
relative motion gives
strain

ground truth [ice thickness)

compute percentage
of open water and

ICE MODEL

thin ice
4

e

surface and battom heat
balance components

SMOW COVEr
measured growth rates

pasiticn and velocity of buoys
and manned camps

h 4

compute ice thickness
distribution as large-
scale average; use
AIDJEX medel, assuming
homogeneous deforma-
tion; predictions are
improved by including
observed data at
appropeiate times

)

compute growth rates
from data and
climatological
averages

imitial conditions {based on observations)

strass

thickness distribution
configuration

velocity

compule velocity gradient, strain and rotation

!

stress increments

compute large-scale
average strain
between buoys and camps

compute elastic stress estimate and test yeeld
criterion

if elastic, stress equals elastic estimate
and plastic stretching is zero

if plastic, salve for stress and plastic stretching
simuitaneously from kinematics, elastic
response, flow rule, and yield constraint

atmosphere
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2. DATA AVATLABILITY

Introduction

The ATDJEX Data Bank is the primary repository for data acquired on the Beaufort Sea pack ice during
the AIDJEX Field Test of 1972 and the AIDJEX Main Experiment of 1975-76. AIDJEX Bulletin, no. 19, March
1973, shows the data sets acquired during the first period. The purpcse of this note is to outline the
variety of date which has been validated and entered into the AIDJEX Data Bank from the second pericd.

In additicn to the source data, there are some postprocessed data sets and several supplementary sup-—
portive data sets supplied by outside sources.

These data are being used for the analysis of the air-ice-sea interactionsz and associated phenomena.
Many articles published in the AIDJEX Bulletin relate to analyses of these data sets and some of the
articles include a brief overview of the actual data.

Date in digitasl form sre stored on magnetic tape and are housed at the Computer Center of the Uni-
versity of Washington. Duplicate copies of these tapes are held at the AIIJEX office for security. HNon-
digital data, such as remote sensing data in the form of satellite photographs and sample printouts of
various data sets, are also housed et the AIDJEX office.

Any set of files or subfiles 1isted below may be obtained by writing to AIDJEX, noting the data
files desired end the medium on which it should be produced. Digital data can be provided as a printout,
as a set of keypunched cards, or on half-inch, seven-track magnetic tape. These would be accompanied by
& narrative deseription of the file contents and the format of the data sets. The cost of these outputs
will be approximately the cost of reproduction and mailing. Supplementary data such as satellite photos
or weather maps are available for inspection at the AIDJEX office during business hours. Coples of these
materials are best obtained from the original source.

211 comments and inguiries concerning the AIDJEX Data Bank should be addressed to:
Murray J. Stateman, AIDJEX Data Manager

4059 Hoosevelt Way N.E.
Seattle, WA 98105 U.S.A.

Data Files

File 1. Position of the Manned Camps and Buoys in Latitude and Longitude Versus Time,

Approximately 10 positions were caleulated each day for each operating station using the Tranait
Navigational Satellite or the Nimbus & satellite. Data for the manned cemps were taken from 10 April
1975 to 20 April 1976. Data for buoys at various locations in the Beaufort Sea were taken from April
15975 to November 1976. Note that the lifetime of most buoys is of the order of six months. These
data characterize the motion of the pack fece in the Beaufort Sea for all seasons of the year.

Dats are organized in a time series for each station with a separation marker at the end of each
20=day period.

File 2. Smoothed Position, Velocity, and Acceleration for the Manned Camps and Buoys in Cartesian
Coordinates.

Data from file 1 sbove have been postprocessed using a Kalman filter technique. In one form,
sorting on time, data from each operating buoy are arrayed together at each 3-hour interval. In ancther
form, sorting on station, position, and velocity are given as & time series, separately for each station.
& variance measure accompanies each element of data to characterize its error.

File 3. Source Data for RAMS Buoys Tracked by the Nimbus & Satellite.

These position data have been provided by the NASA Goddard Space Flight Center. After decoding and
editing the Goddard tmpes, these data have been incorporated into file 1 above. [Data have been acquired
since the start of the Nimbus 6 operation in June 1975. Several land-based RAMS packages are included
in order to determine the temporel and spatiasl accuracy of the tracking system.

File 4. FRotation of the Manned Camp Ice Floes.

The orientation of the ice floes, to which the Navigational Satellite positioning system was aligned,
was determined together with the camp position. Each camp azimuth, with respect to true nerth, has been
smoothed for the peried 10 April 1975 to 22 April 1976. Angular position and rate of rotation for all
ecamps is given at 3-hour intervals in & time-sorted data file together with error estimates for each 4: fe.
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File 5. Ice Thickness and Snow Depth.

Pericdic measurements were made at various sites near the manned camps. GBtatistical evaluation of
ice and snow conditions were made from frequent measurements arcund a given site. Data are not contin-
uwous. Tabulations of avallable data for the period 10 April 1975 to 29 Junme 1975 have been published
in AIDJEX Bulletin, no. 32, June 1976. Data to April 1976 is available in a similar form.

File 6, Tece Surface Profile.

One profile was taken using a leser altimeter in the NASA 930 as it traveled a T2-km track between
two manned camps. A data point is a height above m reference plane every 0.l m slong the track. The
measurements were made on 2k April 1975.

File 7. LANDSAT (ERTS) 1 and 2 Satellite Images.

Satellite photos of the Beaufort Sea region have been obtained for qualitative and quantitative
analysis from the EROS Data Center. About 1,500 photos taken when visibility and cloud cover permitted
are on file, Each photo covers a square region 100 miles on a side. Time periods are the spring and
fall seasons of 1972, 1973 and 1975.

File B. NOAA-L and NOAA-5 Satellete Images.

Fhotos of the Aretie from Greenland to the Bering Straits have been received daily from NESS since
2 January 1975. Two images cover the belt between 70 and 80" W latitude. That is, each photo covers
& square area sbout 600 miles on a side. During the period from November through January only IR
photos are available, while both IR and visible photos are teken during the rest of the year. These
are source data for examining large-scale ice movements in the Arctic as well as large-scale weather
patterns.

File 9. BSurface Level Air Pressure — Derived Data.

From the combination of National Weather Service surface pressure maps and pressures measured at
geattered points in the Beaufort Sea, two-dimensiomal pressure contours have been derived for every 3-hour
interval. These contours are a sixth order polynomial in X and ¥, with the grid coordinates overlaying
the Beaufort Sea region. The grid is rectangular and each element is T3 miles on the side. The coeffi-
cients of the polynomial are the data of this file. They can be used to determine the surface pressure
at any point in the area at any 3-hour interval by translating latitude and longitude of the point to
the grid coordinates and employing the polynomial coefficlents for the time desired.

To date the coefficients have been calculated for the period 11 April 1975 to 19 July 1975. This
work will continue until all coefficients to 30 April 1976 are obtained.

File 10, Geostrophic Surface Winds = Derived.

From the derived pressure data of file 9 above, geostrophic wind speed and direction at grid points
and at AIDJEY stations are cbtained. There are two separate files with data given every 3 hours during

the corresponding time period.

File 11. Pressure Charts - Source Data.

Surface and B50-mb pressure charts prepared by the National Meteorological Center for the Northern
Hemisphere have been received for O and 12 hours GMT each dey since April 1975. These analog charts are
used in the derivation of the digitized data of files 9 and 10 above.

File 12. Surface Level Metecrological Data.

Weather stations were operated at each of the AIDJEX manned camps from April 1975 through April 1976.
Hourly averages of observed wind speed and direction at 10 m height and air temperatures at 2nmand 9 m
height above the surface have been prepared. Time series for each camp are available for the full oper-
ating time period of the AIDJEX Main Experiment. There are separation markers between each 20-day
interval.

File 13. Atmospheriec Inversion Levels.

Inversion heights in the atmosphere were continucusly monitored by Aeoustic Radar at the menned camp
designated as the main camp. Analog records were digitized at hourly intervals for the periods 13 April

to 1 October 1975 and 5 November 1975 to 18 April 1976. Up to seven distinct inversion heights are given
when they exist simultanecusly.
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File 14, Ocean Currents - Combined Files for Manned Camps.

The manned camps con ice floes served es floating platforms from which ocean currents were measured
continuously at depths of 2 and 30 m. These are currents measured relative to the motion of the ice.
One-hour averages of ocean currents combined with l-hour geostrophic winds and 3-hour smoothed ice
velocity (files 10 and 2} at each manned camp, for the full operating periecd of the AIDJEX program are
available in & single file.

These date are sorted by camp, by time with separation markers hetween 20-day intervals.

File 15. Ocean Currents Combined with FPosition - Measured from RAME Buoys.

Two RAMS spar buoys were deployed offshore in the Beaufort Sea in November 1975. They contained
sensors which measured ocean currents at depths of 2 and 30 m. A magnetic compass heading for the buoy
and internal bearing of the current sensors are given with the current data at 3-hour intervals. These
data have been combined with buoy position data to allow for absolute current determination. One buoy
operated until 1 October 1976 while the other provided meaningful date only until 28 March 1976.

File 16. Oceanic Mixed Layer Characteristics.

The upper ccean mixed layer is defined in depth by the point{s) at which & rapid change in salinity
oceurs. This leyer was measured for surface temperature, surface salinity and depth{s) twice daily at
each manned camp. All available measurements (one per day) were published in tabular form in AIDJEX
Bulletin, no. 32, June 1976.

File 17. Ocean Depth.

The depth of the ocean beneath the Main AIDJEX Camp track was measured during tvo time periods.
Acoustic soundings were taken every hour from 25 May to 3 August 1975 and from 18 December 1975 to 25
April 1976. Hound-trip time of gound travel iz given together with interpreted depth.

File 18, Surface Pregsure, Validated, Offshore RAME Buoys.

Four RAMS Buoys deployed offshore in the Beaufort Ses measured surface pressure. These measurements
have been corrected for scale and sensor drift and have been smoothed and interpolated to 3-hour readings.

Buoy 207 was operatiopal from 18 Mareh 1376 to 28 August 1976
Buoy 1015 was operational from 23 March 1976 to 30 September 1976
Buoy 1245 was operational from U NHovember 1975 to 1 October 1976
Buoy 1L16 was operaticnal from 5 November 1975 to 28 March 1976

The data are sorted by buoy, by time and are merged with bucy pesition in latitude and longitude.

File 19. Surface Pregssure, Valideted = AIDJEX Camps and Selected Buoys.

Havigational Satellite systems at the four manned camps and at nine buoys had pressure sensors to
make detailed measurements not specifically included in the surface pressure charts of file 11 above.
After appropriate corrections and calibration, these valldated measurements were incorporated in the
derivation of area-wide geostrophic winds (file 10). These source data are avallable together with their
geographic position at 3-hour intervals. Data are sorted by station. The menned camps were operational
from April 1975 to April 1976. Some of the buoys (supplemented by nearby RAMS Buoys) continued to be
operational as late as & December 1976.

File 20. Weather Observations — Manned Camps.

Handwritten weather notes were logged daily by the observers in the manned camps. Wind veloecity,
surface pressure, temperature, visibility and weather were noted. These date asre backups for the digi-
tized data in the respective files noted sbove,

File 21. Logbock Entries - Manned Camps.

Informal notes concerning any events, performance of equipment, changes or calibration of sensors,
eto., were recorded by members of the sclentific groups. These entries are backups to the data collec-
tion procedures performed during the main AIDJEX experiment.
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Data Being Processed But Not Yet Available

The following data sets are in the process of validation and celibretion. They will be added to the
AIDJEY Data Bank files and made available to the scientific community together with the files noted above.

File 22. Pilot Balloon (FIBAL) - Wind Speed and Direction

PIBAL measurements using two tracking thecdolites were made each day at each manned camp during the
AIDJEX Main Experiment.

File 23. Oceesn Current Profile.

A current meter was lowered to & depth of 194 m and reised at a steady rate to determine the strat-
ification of the ocean layers. This measurement wes made twice daily at each manned camp. The analog
outputs will be digitized to show time, depth, speed and directionm at uniform depth increments.

File 24, Salinity and Temperature Versus Depth at Manned Camps.

Standard STD measurements were made twice deily at esch manned camp during the AIIJEX Main
Experiment.
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Sea Ice Observations by NOAA’s National
Environmental Satellite Service

E. Paul McClain
National Oceanic and Atmospheric Administration
Washington, D.C., US.A.

Introduction

Sea ice has been receiving increasing attention in recent years because of its Importance to
weather and climate, and perhaps also because of its usefulness as an index of global climate. Maykut
and Untersteiner (1971) have stated that the surfzce albedo apd its variations, which are almost totally
a function of the presence or absence of ice and the condition of the ice, are probably the most impor-
tant regional factors affecting the heat and mass budgets of the Arctic Basin in summer. Sea ice iz the
major factor that controls the exchange of heat and moisture between ocean and atmosphere in polar
regions in winter. The heat and moisture flux into the atmosphere from open water, i.e., sreas such as
leads and polynya, are at least an order of magnitude greater then from the surrounding ice.

The ice cover in the Arctic and Antarctic is variable seascnally as well as on shorter and lenger
time scales. In order to monitor the seascnal patterns of heat and molsture fluxes over the polar
oceans, one should systematically observe the location and extent of pack ice, its concentration, its
condition, and the extent and pesition of open leads and polynya. Such surveillance also serves as &an
aid to navigation in polar waters (Vasil'ev, 1968). Reconnaissance alrcraft are being used by several
nations for this purpose, but their operation is too expensive for coverage of more than limited areas
on an infrequent basis. The vast areas invelved, their genersel remoteness, and the need for repetitive
coverage make operational environmental satellites a particularly cost-effective platform for compre-
hensive and frequent monitoring of sea ice.

Deseription of NOAA's ITOS System

The HOAA {National Oeceanic and Atmospheric Administration) series of Improved TIROS Operational
Satellites (ITOS), which began in 1973, are placed in eireular, sun-synchronous, near-poler orbits sbove
the earth at & nominal altitude of 1550 km {Schwalb, 1972). Data are collected from a swath on earth
about 3300 mi wide, providing contiguous, twice daily coverage as the satellite completes approximately
12.5 circuits of its orbit (passes) during each 24 hours of the earth's rotation. The ITOS are equipped
with a Scanning Radiometer (SR} designed primarily to provide daily global coverage and local direet
readout data for genersl meteorological purposes. The global coverage capability is possible because the
data from two to three complete orbitel passes can be stored on board the satellite for subsequent trans-
mission to Command and Dats Aequisition (CDA) stations (one is located on the coast of Virginia and the
other in central Alaska).

That portion of the earth in view of the satellite whenever the satellite is above the horizonm of
the receiving station, can be received on simple and relatively low-cost receivers by direct broadeast
from the spacecraft (Automatic Picture Transmission Service). APT-5R service has been available world-
vide for over 10 years, and there are presently over TOO known receiving stations in some 120 countries.
Some characteristics of the SR are found in table 1.

Another lipe-scanning radiometer carried on the ITOS is the Very High Resolution Radiometer (VHER).
The data from the VHRR is collected and transmitted primarily by local direct broadeast, and their chief
use hes been nonmeteorological, mestly for ocemnographic and hydrologic applications, both research and
operational. On-board tape recorder capacity permits a maximum of only 10 minutes of stored VHRR date
(which covers an area about 3000 km on a side) per pass to be scquired when the spececraft is remote
from & CDA station. Direct brosdcast VHRR data can be mequired by anyone with suitable receiving equip-
ment, but this eguipment is much more elaborate and expensive than that needed to receive APFT data. The
VHRR is an analog data system similar in meny ways to the SR, but the VHER has substantially better
ground resolution (see table 1), especially in the infrared.

The next generation of U.S5. polar-orbiting, operationel environment satellites has its first launch
geheduled for spring of 1978. The NASA prototype of this serles is called TIROS-N, but subzeguent HOAA-
funded satellites will be a continuation of the NOAA ITOS series (Ludwig, 19T4). The major improvements
that TIROS-N will bring include the replacement of the SR and the VHRR by the Advanced Very High Reso-
lution Radiometer [(AVHRR) and on-board digitization of data before transmission from the satellite. This
conversion is accomplished by an on-board data processor, which also reduces the stored l-km rasoluticn
data to li-km resclution. Such data compression reduces date volume to the point where it is practical to
provide meteorclogical and oceancgraphic coverage on & globel basis. Full-resclution measurements will
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Table 1. Batellite sensors and data characteristics with reference to sea lce applications
Sensor Spacecraft Hominal Spectral Hominal Resolution  Swath Repeuat
band (um) at nadir (km} Width (km) Coverage
S8 NOAA=5, 6,.., 0.5-0.T7 or 0.5-0.9 3.5
(Seanning Radiometer) {operational) 10.5-12.5 8 3000 12 hr
VHRR NOAA-5, B,... 0.6-0.7
{Very High Resolution (eperational) 10.5=12.5 1 3000 12 hr
Fadiometer)
AVHER NOAA (TIROS-N) 0.55-0.9 or 0.58-0.68
{Advanced VHRR) (Operatiocnal; 0.72-1.1 1=4 2800 12 hr
first launch in 3.550-3.93
1978) 10.5-11.5
{11.5-12.5}
ESMR Nimbus 5 1.55 em 25 1200 12 hr
{Electrically Nimbus & 0.8 cm iz 1200 12 hr
Scanning Microwave
Rediometer)
SMMA Himbus=G 0.81 cm 27 x 18 T8O 36 hr
(Scanning Multifre- SEASAT-A 2.81 em 21 x 14 650 36 hr
guency Microwave {1978 launch)
Rediometer)
SAR SEASAT=-A 21.5 cm 25 m 100 36 hr
(Synthetic Aperture
Radar)
M55 LANDSAT 1, 2, C 0.5-0.6
(Multi-spectral (1late 1977 0.6=0.7 185 18-day
Scanner System launch for ) O.7=0.8 Bom
0.8-1.1
LANDSAT-C only 10.5=12.5 250 m
RBV LARDSAT 1, 2, 0.475-0,.575
(Return Beam Vidicon) 0.580-0.680 80 m 185 18-day
0.690=-0, 830
LARDSAT-C 0.55-0.72 Lo m 185 18-dny
still be available for direct readout service and for limited coverage via a stored-data mode. Conven-

tional APT service also will continue,
infrared (IR}, and two thermal-infrared (see table 1).
used for Improved surface temperature computations at night.

The AVHRE is to have four data channels:
Data from the two thermal-IR chennels will be
A five-channel version of the AVHRR is to

visible, reflected-

be incorporated on a later satellite to enable highly accurate nighttime and daytime surface temperature

determination.
system.

Sea Iee Applications of Polar Satellite Data

¥isual band dets from the SH.

TIRDS-NR will also be equipped with a data platform location and data collection sub-

Employment of satellite vidicon photographs or radiometer line-sca

images for detection and mapping of sea ice in the Arctic or Antarctic has emphasized photo-interpre-

tation techniques to delineate the ice boundaries apd features (McClain, 197L).

One of the problems

most encountered is the discrimination between iece, with or without a snow cover, end clouds, for all

often have about the same reflectance in the visual range.

By teking advantage of the conservative

behavior of the ice flelds compared with the oftem more rapidly changing cloud masses, careful study of
the area of several successive deys generally enables differentiation of ice-covered areas from just

ecloudy ones.
than clouds.

It is helpful thet ice often has characteristically different patterns, shapes, or texture
Furthermore, clouds ean cross coastlipnes, cast shadows, or are partially transparent.

The

better the spatial resolution of the sensor, the more effectively photo-interpretation methods are

employed.

Cloud filtering and suppression in visual satellite images can also be achieved by computer manip-

ulation of the observed relative reflectances.

One such method generates what are termed Composite

Minimum Brightness (CMB) charts which retain end display only the lowest reflectances cbserved at each
geographic grid element during the composing periocd. Lacking a means for internal calibration, MeClain
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(1973) developed a procedure for external calibration of the CMB values, and found characteristie bright-
ness values corresponding to ice pack concentration, snow eover, and melting conditions. Wendler (1973)
used a similar procedure to study ice movements in a small ares of the Arctic Ccean off the shore of
northern Alaska and to derive monthly mean albedo maps. A fairly complete set of Arctic and Antarctic
CME charts existz for the period 1967 to the present (a sample iz shown in figure 1). The compositing
period was five days for the pre-19T75 CMB charts, but has been ten days since then.

/a8t 1o TL 4418113

Figure 1. Ten-day Composite Minirum Brightness chart for the Arctic generated from NOAA
satellite Scanning Radiometer data (visible band) by retaining only the lowest reflectance
value measured at each location during the compositing period.

Thermal-infrared data from the SH. Thermal infrared (IR) imagery and measurements from the SR on
the NOAA satellites provide a means of mapping gross ice boundaries during the long winter periods of
polar darkness, although the B-km resolution SE-IR imagery generslly is inferior to the 3.5-km visual
({SR=VIS) imagery that can be used during the remainder of the year. When visible and thermal IR can be
used Jointly, preliminary results indicate thaet additional ice information, such as ice concentration and
possibly thickness, can be inferred. An analysis of a small sample of daytime and nighttime IR data
indicated that diurnal variaticns are up to three times greater over pack concentration of 7/10 or more
than they are over concentrations of 6/10 and less (Barnes et al, 1972).
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When & thermal infrared image is processed for general meteoroclogical purposes, it possesses little
or no contrast because the 16 or so distinguishable gray tones have been spread over the entire
metecrological temperature range of over 100°C. Infrared scenes of ice need to be "enhanced" to make
them more useful in ice studies. This is accomplished after digitization of the original analog data
tape by redisplaying the data so that the avalilable gray tones are spread only over the temperature
range of primary interest, generally less than 307C, thus heightening scene contrasts.

Since 1975 a product enalogous to the CMB chart has been generated from SE-IR data. This product,
termed the Composite Maximum Temperature (CMT) chart, retains and displays only the highest radiative
temperature observed at each geographic grid element during the compositing period (presently 10 days)
The CMT chart (a sample is given in figure 2) provides for coverage of the winter half of the year not
covered by the CMB chart.

4/27/75 TO 4/18/71S

Figure 2. Ten-day Composite Maximum Temperature chart for the Arctic generated from KOAA
satellite Scanning Radiometer data (thermel-infrared band) by retaining only the highest
temperature value at each location during the compositing periocd. The gray-scale is such

that above-freezing temperatures are displayed as black, and increasingly lover temperatures
are shown in increasingly brighter tones.
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Advanced ice applications with VHRR visible and infrared data. The relatively poor spatial reso-
lution of the SR and earlier satellite data has limited the application of these satellite data to fairly
coarge delineation of main pack ice boundaries and detection of large polynye. The VHRR visible and
thermal infrared date availeble since 1973 represent a substantial gain in ice mapping capability from
space. Cloud discrimination techniques are applied more effectively with the higher resclution images.
Furthermore, details of floe, lead, end fracture patterns stand out elearly in the new data; improvement
in ice information content is especially marked in the infrared imagery. Satellite imagery, particularly
VHRR, has been used to study pack ice motions over periods of several days to weeks in the Antarctic
{DeRycké, 1973) and in the Labrador ice stresm (McClain, 1975), and to track large tabular icebergs in
the Antarctiec for pericds up to ten years (Swithinbank et al, 1977). In sddition to increasingly wide-
spread use of VHRR data as images, statistical analyses of 32 x 32 arrays of VHRR-IR measurements over
the Arctic Ocean in winter and early spring periods have been employed to diseriminate multi-year ice,
first-year ice, landfast ice, land, water, and clouds (LeScheck, 1975).

There is feirly complete VHRE coverage of the North American side of the Arectic Ocean from about
Ellesmere Island westward over the Besufort, Chukchi, Bering, snd East Siberian Seas by direct readout
to the Alaska CDA station (figure 3). Direct readout to the Virginia CDA station provides good coverage
of the Hudson Bay and Labrador Coast areas. VHER coverage elsewhere in the Aretic is irregular because
it must be obtained using the stored data mode, and about the only areas for which very much imagery
has been collected are Baffin Bay and the Greenland Sea (figure h). Lower resclution SR data are
almost always aveilable for anywhere in the Arctic, but the IR images are not enhanced for ice scenes
(Dismachek, 197T).

Operatiopal mpplications of satellite data. Several operational sea ice products derived from
photo interpretation of VHRR-VIS and VHRE-IE images are generated by NOAA and distributed by facsimile
or mail (Dismachek, 1977). One is & composite weekly ice type and concentration chart covering the
Bering, Chukehi, and Beaufort Sess bordering Alaska. The U.S. Navy has long used satellite imagery
(SR and VHRE) in making arctic sea ice analyses and providing sea ice forecasts in support of Depart-
ment of Defense operations (Potocsky, 197%). Great Britain‘s Meteorological Office also makes use of
satellite information in their published ice charts for the Arctiec.

Some Femarks on Current and Near-Future Research Satellites

The discussion above has been limited to ice observations from NOAA's operaticnal environmental
satellites. Among current research satellites, the two most recent of NASA's Nimbus series of polar-
orbiting sun-synchronous satellites, Nimbus 5 and 6 (Sabatini, 1972), carry among their experimental
gensors an Eleetrically Scanning Microwave Radicmeter (ESME). An important limitation on satellite
sensing of sea lce at visible and infrared wavelengths is cloud cover, but miercwave radiation between
about 0.8 and 1.55 em wavelengths is attenuated only slightly by elouds typiesl of polar regions (Zwally
et al, 1977). Large microwave brightness temperature contrasts found et ice-water boundaries--due to
emissivity rather than physical temperature differences--are observed readily through clouds, with first-
year ice being somewhat more emissive than multi-year ice [Gloersen et al, 1973). BSome of the Nimbus
spacecraft also have been equipped to locete and collect data from free-drifting instrument platforms
such as buoys emplaced in the pack ice (Martin, 1972). More detmils on the recent Nimbus spacecraft are
given in table 1.

The B0-m resclution of the multispectral image data from the Heturn Beam Vidicon (RBV) and
Multispectral Scanner Subsystem (M35) on NASA's LANDSAT 1 and 2 {formerly called Earth Resources Tech-
nology-ERTS) has permitted the most detailed and precise interpretation and mapping of ice features ever
possible from an earth satellite (Rango et al, 1973). The limited coverage afforded by the 185-km wide
swath and the 9- or l8-day return cycle precludes virtually all eperational use, especially when cloud
cbscuration and data processing delsys are taken into mccount (U.3. National Aeronautics snd Space
Administration, 1976). LANDSAT data also can be used to delineate areas of melting pack ice because
when an ice or snow surface becomes wet, its reflectivity diminishes sherply in the reflected infrared,
but only slightly in the visible (Strong et al, 1971). Table 1 provides more information on LANDSAT's
instrumentation.

As for the near future, the last in the Wimbus series, Nimbus-G, is scheduled for launch in mid-
1978, and a new NASA research spacecraft dedicated to ocean observation, SEASAT-A (U.5. Department of
Commerce, 1977), is planned for launch shortly thereafter (see table 1). Both will cerry a Scanning
Multi-freguency Microwave Radiometer {SMME), one channel of which is designed, like the ESMR, for gather-
ing ice information at sbout 25-km resolution. Alsc on SEASAT will be a Synthetic Aperture Radar {5AR)
system. The SAR is designed to obtain images of extremely high spatial resolution, wiz, 25 m, but
the areal coverage will be severely constrained by the 100-km wide limited-length swath widths,
SEASAT's orbit (maximum latitude of 72 ], and data readout and processing restrietions. Finally,
NASA's LANDSAT-C, slated for lsunch in late 1977, differs from the first two spacecraft in this series
in that the RBV system is reduced to two television cameras operating in tandem to provide panchromatie
images having a ground resolution of L0 m. Alsoc, the MSS will be equipped with a fifth band, this one
in the thermal infrared (see table 1). The LANDSATs are alsc equipped with data ceollection systems,
but they cannot locate drifting instrument platforms.
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A
Figure 3. Visible-bend image for the Bering Sea and ad)acent sreas generated from NOAA satellite

Very High Resolution Radicmeter data that was read out directly to a receiving stetion near
Fairbanks, Alaska, on 25 March 1976.



Figure 4. Image for Greenland and adjacent seas generated from NOAA satellite Very High
Resclution Radiometer data [visible band) that was stored onbosrd the spacecraft and later
read out to a recelving station on the Virginia coast on 16 May 19ThL.
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Data Availability

Data from the NOAA series of operational environmental satellites and from SEASAT are available to
all scientists from NOAA's Environmental Date Service (EDS) at the following address:

Satellite Data Services Branch, HNCC
World Weather Bullding, Room 606
Washington, D.C. 20233 U.S.A.

The EDS operates under a& user charge and service poliey that requires the recovery of the cost of repro-
duction of satellite data products. Direct billing for these products is handled through the National

Climetic Center (NCC).

LANDSAT data may be obtained from the Satellite Data Services address given above or from one of the
following:

EROS Data Center
U.5. Geological Survey
Sioux Falls, South Dakota 5T198 U.S.A.

Cenade Cepntre for Remote Sensing
26l Sheffield Road

Ottawa, Canada KILA OYT
Attention: LANDGAT User Service

Data requests from U.5. scientists for NASA's Nimbus spacecraft are available from:

National Space Science Data Center
Code 601, Goddard Space Flight Center

Greenbelt, Maryland 20771 U.S.A.

The NS3DC will furnish limited quantities of data to quelified investigators without charge. The NSSDC
muy establish a charge for production and dissemination if a large volume of data is requested.

A1l requests from foreign researchers for Nimbus date archived and savailable through NSSDC must be
specifically addressed to:

Director, World Deta Center A for Rockets and Satellites
Code 601, Goddard Space Flight Center
Greenbelt, Maryland 20771 U.S.A.
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Appendix I

Aeronyms

Automatic Plcture Transmizsion

Advanced Very High Resolution Radiometer
Command and Data Acquisition

Composite Minimum Brightness

Composite Maximum Temperature

Electrically Scanning Microwave Radiometer
Infrared

Improved TIROS Operational Satellites
Multispectral Scanner Subsystem

Return Beam Vidicon

8ynthetic Aperture Radar

Scanning Multi-fregquency Microwave Radiometer
Scanning Radiometer

Visual

Very High Resolution Radiometer
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U.S. Navy Global Ice Analysis and Forecasting

Edward A. O'Lenic
US. Navy Fleet Weather Facility
Suitland, Maryland, U.S.A.

Introduction

The initial efforts in ges ice analysis and forecasting at the Naval Oceanographic Office

(MAVOCEANO) in 1951 grew out of the need for sea ice support to MSTS (Military Ses Transportation Service)
ships supplying DEW {Defense Early Warning) Line construction, starting with Thule Air Base. During this
first year of heavy ship traffic in Baffin Bay, ice-inflicted damages to ships totaled 16 million dollars.
The Havy Aerial Ice Observer program materialized in 195k, emphasizing ice analysis from aerial recon-
naissance. During 1954 alone, over 2800 hours of meriel ice reconnaissance were flown to support expanded
DEW Line construction. During the early 1960's, NAVOCEARD conducted PROJECT BIRDSEYE, an expanded ice
reconnaissance program. As satellite resclution improved and data became routinely available, satellite
imagery became the major date source for sea ice analysis. By 1972, & combination of low-resolution all-
weather microwave satellite imagery, and high resolution wisual and IR imagery, gave the Fleet Weather
Facility Ice Operations Department a truly global, all weather, year-round sea ice analysis capability.

Over 170 organizations now receive products and services (table 1) regularly from the Ice Operations
Department. This includes civilian and forelgn customers as approved by the Chief of Naval Operations.
The recent formation of the Navy/NOAA Joint Ice Center is designed to enhance our ability to respond to
thezse latter groups.

Table 1. Operational sea ice products and services

Southern Ice Limit Eastern Arctic
Southern Ice Limit Western Arctic
A-Day Cutlook for Northern Hemisphere
Aretic Data Limit

15 and 30-Day Forecast for Antarctie
Antaretic Data Limit

Special Request

Teilored Ice Message

Aerial Ice Message

Ship and Shore Observations

Iece Vectors

Flight Request

Products end Services
Two types of products or services are avaeilable:

l. cperational analysis, forecasts and outlooks prepared weekly, monthly, or yearly on &
routine schedule; and

2. detailed analyses and forecasts prepared on request, or on opportunity.

Frobably the most important operaticnal products are the weekly analyses of sea ice conditions in the
Eastern Aretile, the Western Aretic, and the Antarctie. These are colored in a "traffiec light" color
scheme, whereby light concentrations are colored green; intermediate concentrations, yellow; and heavy
concentrations, red. The concentration is expressed numerically in eighths.

Regions of particular interest, such as the Ross Sea or the Beaufort Sea along Alaska's North Slope,
may be analyzed In great detail when ships request close support and routing information. These services
are transmitted to the user via Naval Message. Requests for detalled ship-routing information increased
by over 331 percent from 1976 to 1977.

Thirty-day forecasts and seasopal outlooks provide estimates of fce edge position, port-opening
dates, and ice thickness distribution based on freezing degree days.
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Satellite Tmagery

Early sea ice analysis from aerial reconnaissance, ship, and shore station reports, revealed that ice
age and thickness can be accurately estimated from its color or gray tone. This knowledge paved the way
for ice analysis from satellite photographs (McClain, 1973, 1974, 1975; Wendler, 1973; Swithinbank,
1970; GCerson, 1975). Imagery available routinely to the Fleet Weather Facility ineludes microwave
imagery with 25-km resolution, NOAA-S scanning radiometer imagery with 5- to 10-km resclution, and
HOAA-5 very high resolution imagery, with 1- to 2-km resclution.

Antarctic Operations

The Antarctic northern ice limit charts (U.S5. Fleet Weather Facility, 1976) provide an opportunity
to observe seasonal variations in ice conditions (figure 1). The meximum winter and summer ice con-

ditions illustrate that
l. a large percentage of the Antarctic winter ice pack is first yvear ice;
2. maximum northern ice limits occur in the Western Hemisphere during late August;

3. multiyear ice hezard is greatest in the Weddell Sea and from the Palmer Peninsula to the
eastern Aoss Sea; and

L. maltiyvear ice is minimal in the Eastern Hemisphere.

LATE FEB-MIN EARLY SEP-MAX

Figure 1., BSeasonal variation in Antarctic ice pack (dashed lines depict
the northern ice limit).

The small oval-shaped area in the winter ice pack is a region of lighter concentration, sometimes called
the "south water", which appeared in three out of four years analyses (Wilheit, 197T7). The weekly
Antarctic analyses were also used to produce the schematic of the typicael breskup pattern in the Ross
Sea {figure 2). This was the breakup segquence Torecast in the 1977 seasonal outlook for the Foss Sen
and McMurdo Sound. Because the western Foss Sea is charecterized by unrestricted northward ice drift,
the pack covers a larger area, and the ice is relatively thin (generally less than 1 m) (Perchal, 1975).
An open water lesd forms slong the Ross Ice Shelf and expands northward, while the northern pack edge
recedes southward. These regions meet in mid to late January, the optimum time to safely transit to
MeMurdo.

Iceberg Location and Tracking

Icebergs and large ice floes are routinely observed in satellite imagery. Efforts at tracking such
objects have been shown to be feasible (DeRycke, 1973; MeClain, 1975).

In late 1967, & very large iceberg was observed off the Larsen Ice Shelf. The berg apparently
calved from the ice shelf on the Princess Martha coast in early March 1967. This portion of the ice
shelf is & rectangle approximately L5 by 85 km, and has an &rea, measured by planimeter, of approximately
3268 sguare kilometers. This is slightly smaller than the state of Rhode Island. During the years since
1967, the berg has traveled 18,000 miles, making slow progress through the Weddell Sea. The depth of the
berg is estimated at TOO to 850 feet, with an additional 150 feet extending above the waterline. These
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egtimates are based on known depths near the Ronne Ice Shelfl, wvhere the berg grounded in early 1970
(Bryner, 1976). The approximate volume of the berg is 8.8x1031 n3, which corresponds to about 8.9x10lb
liters (2.3x101% gallons) of water.

Summary and Recommendations

Sinee 1972 the Fleet Weather Facility Iece Operations Department has produced global sea ice anal-
yaes and forecasts on & year-round basis. The data summarized in these analyses provide useful informa-
tion for planning Antarctic operations. The products and some applications are:

1. detailed "tailored" analyses and forecasts for close support of ships in the polar pack;

2. routine weekly analyses which indicate the existing trends in ice growth or recession.
Thege alsoc gerve as bases for long-range forecests and climatological summaries;

3. 15= and 30-day forecasts, used to update seasonal forecasts; and

L. seasonal outlook in the Ross Sea, indicating the expected rates and patterns of breakup and
the expected dates for safe transit to McMurdo or the Ross Ice Shelf.
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Canadian Government lce Services

W.J. Sowden
Ice Climatology and Applications Division
Department of the Environment
Ottawa, Canada

Within the Canadisn Covernment there are a number of organizations whose energies are, at least in
part, invelved with ice. Most of these energies, hovever, are oriented toward research or special
projects. The mandate for providing ice services has been given to the Atmospheric Environment Service
{AES) of the Department of Environment and to the Capnadian Coast Guard which provides the icebreaker
service, The Ice Branch of AES is the organization with the responsibility for providing the guidance
to management for long-term planning, lce climatology, and e day-to-day lce reconnaissance and ice

forecasting program.

To meet this responsibility, the Ice Branch, with its sdministrative headguarters near Toronto,
Ontaric, has three main divisions: Ice Reconnaissance, Ice Forecasting, and Ice Climatology and
Appliecations. Persomnnel ineclude professionals who specialize in the remote sensing and engineering
problems arising from the specialized equipment operating under unigue conditions.

The ICE RECONNAISSANCE DIVISION, collocated with the administrative headquarters near Toronto, con-
sists of some 4O personnel and has the responsibility for training ice observers (a three-month course)
and for staffing the ice reconnaissance aircraft and Canadian Coast Cuard icebreakers. The division is
also responsible for organizing the mequisition of all ice data which includes, in addition to the visual
and remote sensing date from aircraft, the observations originating from ships, shore reporting statioms,
and ice thickness reporting stations.

The ICE FORECASTING DIVISION is located in Ottawa, Ontaric, and is responsible for the analysis of
all available ice data and the provision of forecasts and ice information for the current season.

The ICE CLIMATOLOGY AND APFPLICATIONS DIVISION, the most recently created division, is located in
Ottawa. Its responsibilities include archiving ice data and providing consultation on ice matters of a
¢limatological and applications nature.

THE PROGRAM

Iuring the pericd of late June to November, two Lockheed Electra aircraft, which are dedicated to
ice reconnaissance, operate on contract in the Arctic. One is based at Iouvik, N.W.T.; the other, at
Frobisher Bay, or, if the ice melts quickly in the Eastern Arctic, at Resoclute Bay. From about mid-
December to June (depending on the severity of the ice year), the aircraft are operated on the Canadian
Eastern Seaboard from Gander, Nevfoundland, covering the ice along the Labrador Coast. They are alsc
operated east of Newfoundland, and from Summerside, Prince Edward Island, carrying out reconnaissance
in the Gulf of St. Lawrence. Both alircraft are equipped with double Inertial Navigation Systems, double
Omega Bystems, ground mapping radar, special visus]l observing positions, laser profilometer, infrared
line scanner, camera array, airborne radiation thermometer, radio facsimile transmitter and additional
marine communications channels. In addition to these two aireraft, a third aireraft (traditionally a
DC-3) is chartered end dedicated to ice reconmaissance on the Great Lakes. This afireraft is not as well
equipped with remote sensors. The Electra aircraft carry an ice observer crew of five, whereas three
ice observers perform the work on board the Great Lakes aircraft. The aircraft provide reasl time
tactical support to ships, and on request provide facsimile transmissions of obaserved ice charts.

Ice observers are also aboard two helicopters and a DC=-3, providing ice observations of the St.
Lawrence Seaway and the 5t. Lawrence River. These aircraft are not dedicated to ice reconnaissance on &
full-time basis. Ice observers are also assigned to eight to ten of the Canadian Coast Guard's ice-
breakers,; thus giving on-the=spot ice observations.

Iee Forecasting Central collects ice and meteorclogical data by telecopier, facsimile and teletype.

At Ice Forecasting Central, real time NOAA VHRR and LANDSAT is received during the summertime Arectic
operation, while during the wintertime southern operation, only the NOAA imagery is received in real
time. This imagery is interpreted and used with the analysis of the incoming ice data to produce the
current ice situation chart. When used with the current and prognostic meteorological charts, ice
forecasts for 36 hours with an outlook for the following 2k hours is produced. In addition, every two
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weeks a 30-day forecest is preduced, and at the beginning of each season a seasonal cutlock is developed.
The daily ice charts and forecast are distributed by facsimile and teletype transmission. A weekly ice
chart, as well as the 30-day forecast, Is distributed by mail.

The data bank for climatological purposes consists primarily of a series of weekly historical ice
charts which date back to 1958. As the repository for ice data, the Ice ClimAtology and Applications
Divigion is slso responsible for the archiving of observed ice charts and ice-related meteorclogical
parameters, and date observed and interpreted from side-locking airborne radar (SLAR), infrared thermal-
mappers, laser profilometers, photography, and the NOAA and LANDSAT satellite imagery. Publications are
listed in appendix I.

Demands for ice reconnaissance and ice information have increased markedly, including a requirement
for year-round reconpaissance of the Capadian Arctic. In order to meet these demands, expansion of the

present staff of approximately 60 professionals and technicians is plepned, as well as conversion of
some manual processes to automated metheods, and the development of new techniques and procedures.

Appendix I
FUBLICATIONS

1. ICE SUMMARY AND ANALYSIS

This soft covered publication is produced yearly for three areas: the Canadian Eastern Sea-
board, the Hudson Bay and Approaches, and the Canadian Arctic. They contain & series of pericdie
{mostly weekly) iee charts with an accompanying meteorological chart depicting ice conditions by type
{ege) and concentration. The present series covers the period 1964-1973. Approximate cost: $2.75/copy.

2. MISTORICAL ICE CHARTS
Weekly ice charts for the periocd since 1958 are produced for the same areas as the Ice Summary

and Analysis publications, but contein more detail, Copies of these charts are available on mierofilm
($10.00-§15.00 per roll) or on microfiche, or as paper copies ($1.00/chart).

3. OBSERVED ICE CHARTS

These charts contain ice observetions from ships and aircraft for the various geographical
areas. Cost and format are similar to the Historical Ice Charts. Actual ice observation charts are also
available for the 5t. Lawrence River and the Great Lakes.

4. COMPOSITE ICE CHARTS

Like the Historical Ice Charts in cost and formst, these charts are for the Great Lakes for
the period 1973-197T.

P ICE THICKNESS DATA FOR SELECTED CANADIAN STATIONS

Weekly ice thickness and snow depths are given for a number of staticns throughout Canada
ineluding the Canadian Arctic. Published yearly.

6. FREEZE-UF AND BREAK-UP DATES OF WATER BODIES IN CANADA

Published approximately every five years, this publication contains dasta concerning ice
formation/decay and maximum thickness for over 300 stations in Canada inecluding the Aretic. Approximate
cost: §$1.50/copy.

REQUESTS FOR INFORMATION OR COPIES QF THESE PUBLICATIONS SHOULD BE DIRECTED TO:

CHIEF, ICE CLIMATOLOGY AND AFPLICATIONS DIVISION
DEPARTMENT OF THE ENVIRONMERT

LT3 ALBERT STREET, ROCM 531

OTTAWA, ONTARIO KI1A CH3

CANADA
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A Data Set on Northern Hemisphere Sea Ice Extent, 1953-76

John E. Walsh
Laboratory for Atmospheric Research
University of llinois
Urbana, Illinois, US.A.

Introduction

Substantial year-to-year variatlons in the extent of sea ice have been observed in nearly every
geographical sector of the Arctic. Winchester and Bates (1958) examine cases in which the Septemher
position of the ice edge north of Alaska differed by several hundred kilometers in successive years.
Haupt and Kant (1976) and Volkov and Sleptsov-Shevlevich (1972) describe similar fluctuations in the
Korth Atlantic a&nd in the Soviet Arctic, respectively. These fluctuations can seriously affect the
navigability of the peripheral arctic sems. Variations in the extent of arctic sea ice have also been
claimed to be climatically significant (Budyko, 1972; Fletcher, 1965). These claims are based on the
fact that the high albedo and the effective insulating properties of sea ice profoundly affect the
surface energy budget of the high-latitude oceans. Unfortunately, the existing data on sea ice extent
has been collected primarily on a regional basis. Before hemispheric-scale studies of observed sea ice
fluctuations can be performed, & relatively uniform set of date must be available for all longitudes.
This report describes the construction of such a dats set.

The Grid and the Data Sources

The existing data on sea ice extent are being represented in the form of concentration grids. The
grid, shown in figure 1, consists of approximately 1500 points separated by 60 n mi (1" latitude). The
grid covers the Arctic Ocean and those portions of the peripheral sess where ice is observed during all
or part of the year. The concentration values are in tenths of ice coverage at each point. The grids
are being digitized so that the entire deta set will be stored compactly on tape.

The grids are being constructed for the end of each month in the 1953-T6 pericd. 1953 was chosen
a8 the starting date because it represents the beginning of the data record for the Horth American
Aretie. Grids will be constructed at bi-weekly intervals for several recent years in order to assess the
loss of accuracy suffered when mid-month grids are simply interpolated from the surrounding monthly grids.

The ice datan for the years 1972-T5 have been obtained from the charts of the U.5. Fleet Weather
Facility (1976a,b). These charts are available at one-week intervals for the entire Northern
Hemisphere. For years prior to 1972, the hemispheric grids are synthesized from the regional data sets.
The ice coverages for the Alaskan sector {Bering, Chukchi, Beaufort Seas) are obtained from the yearbooks
of the U.8. Naval Oceanographic Office (NAVOCEANO) (1953-T1). These yearbooks contain charts at
intervals ranging from one week or less in summer to approximately one month in winter. The NAVOCEARO
yearbooks also contain data for the eastern Canadisn Arctic (Baffin Bay, Davis Strait, Hudson Strait) and
the ocean area south of Greenland. Additional data for the Canadian Arctic have been compiled by the
Canadian Department of Transport for the years 196L-69. The Canadian yearbooks contain ice maps for
June-October at intervals of 1-3 weeks.

Hemispheric ice maps for the end of each month in the 1960-76 pericd have been obtained from the
British Meteorolegieal Office. For the years 1960-£1, the charts in this set cover only the North
Atlantie. Areas for which the datm are considered unrelisble are so indicated by the color-coding of the
B.M.0. charts. The British data for the North Atlantic Ocean and the Norwegian Sea are being supple-
mented by the yearbooks of the Danish Meteorological Institute, particularly in the early years of the
study period.

Some data for the Soviet Arctic (between long. 50°E. and 1B0°E.) are contained in the charts of the
U.5. Fleet Weather Facility and the British Meteorological Office, but reliable data for the years prior
to the late 1960's need to be provided by the Soviets.

Difficulties in the Dats Processing

The major difficulties inherent in the construction of a uniform deta set can be grouped into
several categories:

&. Imprecise concentration classifications

Since ice conditions can vary considerably over relatively small areas, several ice-observing
agencles have tended to group the ice concentrations into classes. The British Meteorological Office,
for example, uses classifications such as "very open” (1/10-3/10), “open" (L/L0-6/10), and "close or very
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Figure 1. The ice concentration grid.

close" (7/10-9%/10) pack ice. The Canadian and NAVOCEAND charts are based on similar classifications,
although the latter two sources superimpose specific concentration wvalues on their cherts when the data
permit such precision. In areas where only the concentration categories are indicated, the mean concen=
tration of the category is chosen for the digitization in the present work. If the mean is between two
integer values, the mean is reunded up to the next tenth.

b. Inconsistencies in overlapping data
When data from more than one scurce are avallable for the same region and the same date, there are

occasional inconsistencies in the plotted concentration fields. A relisbility ranking of the data
sources, based on an admittedly subjective examination of the temporal continuity within each individusl
data set, has therefore been compiled. Priority is assigned, in order of decreasing reliability, to the
Canadian, U.5., Danish and British sources. The relative reliability of the Soviet data will be
asgessed when the Soviet data is in hand.

¢. Missing data
For a few mooths in the early part of the study period, there are no available data in some aresas.

In particular, there are no date for the Canadian Archipelags for several years in the 1950's. The
winter data for the Alaskan sector are also quite sketchy in these early years, especially in those
months when observations were limited by darkness. Several months of the North Atlantie data for the
years 1955-58 have not been located. The strategy in these cases is to "tag" the digitized data to
indicate & missing velue. In addition to such & teg, the normal {monthly mean) concentration will be
included at grid points for which the date are missing. Users of the data set can then choose either to
omit these values entirely or to substitute the monthly normals.

d. Temporal interpolations

Because the dats from the sources other than the British Meteorclogical Office do not always corre-
spond to the final day of the month, the charts constructed in this study are often based on temporal
interpolations. In most ceses the interpolations are between charts that are 1-3 days to either side of
the end of the month., However, since changes in lce conditions over a pericd of several days are gener-
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ally too small to be resolved on a 60 n mi grid, the errors dus to the temporal interpolations are felt
to be of little consequence.

Potential Applicetions of the Date Set

The digitization should be complete by mid-1978 for all regioms other than the Soviet sector. The
digitized version of the completed data set will become part of the data collection at the National
Center for Atmospheric Research, Boulder, Colorado. The data will be available to all interested
investigators. Possible uses of the data include:

a. A determination of the statistical relationships between gea ice anomalies in different
geographical regions.

b. The computetion of regionel and hemispheric trends in ice extent over the past 24 years.

¢. A determinastion of normals and extremes of sea ice extent for use in atmospheric model
studies of the high-latitude surface energy budget.

d. A quantification of the extended-range predictability of sea ice extent in terms of the
corresponding meteorological filelds.
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ARCTIC SEA ICE: A SELECTED BIBLIOGRAPHY, 1965-77

Because of the large body of literature on arctic sea ice, we found it necessary to limit the
citations inecluded in this bibliography by the date of publication (1965 to 1977), geographic area, and
subject scope. Our definition of "arctic" for the purposes of this bibliography is illustrated by the
shaded areas in figure 1. The following areas have been excluded unless they vere included in more
general studies: Bering Sea, Canadian Aretic Archipelago, Baffin Bay (including North Water), Davis
Strait, Hudson Bay, Labrador Sea and the Gulf of St. Lawrence.
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Figure 1. Shaded areas are included in the bibliography.
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The citations have been divided into the ten sections described below:
CENERAL

Includes entire works on sea ice, terminology, bibliographies, conference proceedings, and textbooks
which contain sections on sea ice.

MICROSCALE ICE CHARACTERISTICS

Salinity., electrical properties, dielectric permittivity, engineering aspects, ice chemistry, stress
in ice, erystalline structure, ice structure, ice temperature, and some aspects of supercooling.

MASS BUDGETS

Mass and heat budgets of arctie iee cover, radiation budgets and albedo of ice types, and trans-
missivity of ice. BSome articles on transfers at the air-water-ice interface are cross-referenced
with Category H.

MESOSCALE AND MACROSCALE ICE CHARACTERISTICS

Ice surface and underside characteristics, including ridging, hummocking, surface forces, and
asgocinted ice dynamics; multiyear ice, ice islands; ice morphology; Ellesmere ice shelf.

ICE DRIFT

Ice drift, water drag, ice velocity, ice deformstion, ocean circulation and tidal exchange, ice
redistribution, air stress by winds, planetary boundary leyer, and wind profiles related to ice
drift, drifting stations and ice islend stations.

FREEZEUP, ICE GROWTH, AND THICKNESS

Includes articles on the above and on the refreezing of leads (which are cross-indexed with
Category ).

BREAXUP, LEADS, POLYNAS

Breakup of sea fce, leads, polynas; plus articles on ice decay and river outflow onto the sea ice
cover.

THE ICE-OCEAN-ATMOSPHERE SYSTEM

Interrelationships in the ice-ocean-atmosphere system including climate-ice relationships, paest
climates and ice covers of the arctic. Includes many studies on ice distribution and limits,
geasonal and longer term fluctuations of sea ice.

REMOTE SENSING

Data obtained from satellites, sonar and aireraft overflights, and ice measurements made by
devices on the ice. Articles are cross-referenced with cther categories if useful results are
ineluded.

ICE FORECASTING

Forecasting of freezeup, breakup, and other ice characteristics and limits.

Note: Modelling studies are listed in their appropriate category. References where modelling is
discussed in general, with no specifie research results, are placed in Category A.

Except where the citation deals mainly with one of the above subjects, the following topics have

been excluded: icebergs; ice engineering; ice breakers; vehicles on fce; navigation, except where ice
conditions are reported; organisms in ice; underwater sound; oil spills; action of ice on structures;
ice as a geological agent; artificial growth of sea ice.

The decision to exclude perticuler geographic areas and subjects was made arbitrarily in order to

limit the overall magnitude of the undertaking. We propose to inelude such topics in future
bibvliographies.
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The bibliography has been compiled from several different sources, including the automated and
manual indexing and abstracting services listed below. Many of the citations were found uniquely in
one source, Ilndicating the need for this more comprehensive literature survey.

Cold Regions Bibliography, 1965-7T.

Meteorological and Geoastrophysical Abstracts, 1965-T&.

Dceanie Abstracts, 1965-TT.

NTIS (National Technical Information Service), 1965-T7.
Folar Record, 1965-72.
Recent Folar Literature, 1973=TT.

Catalog of the Scott Polar Research Institute Library, 1976; monthly secessions lists, 1977.

Journal of Glaciclogy ["Glaclological Literature™l, 1965-T7.
Aretie Bibliography, 1965-75.

Georef, 196T-Tuly T7.

Bibliogra of Geology, 1965-66.

Bibliography of Geology Exclusive of North America, 1965-66.

Scisearch (Science Citation Index), 19TL-TT.

Dissertation Abstracts, 1965-T7.

Libeon {U.S. Library of Congress), 1968-7T.

Mont Catalog of U.5. Government Publications, 1965-TT.
Books in Primt, 1977.

Catalog of the Seripps Institution Library, 1970, 1973.
Miscellaneous bibliographies.

In the bibliography, we assume that the language of publication is English unless otherwise stated.
Becauge we do not have all of the original meterial in hand, we cannot be certain of the completeness
of each citation, although every effort possible has been made to ensure accuracy. Where keywords or
phrases were provided by the sources, we have included them as guides to sublect content. Since we
realize that the maximum value of a bibliography lies in the availability of the original documents, we
have marked each item owned by the World Data Center with an "*"., Photocoples of any of these documents
can be provided upon request at $0.10/page ($1.00 min.) to institutions and individuals. Lengthy
publications are available on interlibrary loan to other libraries. Publications with an NTIS number
are available in microfiche or photocopy form from: National Technieal Information Service, 5285 Port
Royal Road, Springfield, Virginis, 22161, U.S.A. Prices vary according to length of the publication.

We urge you to acquire items not owned by the WDC through your regular library channels or from

the publishing agency or author. However, if these methods are unsuccessful, plesse feel free to call
or write the WOC for amssistance.

If any individuals or institutions see their publications in this list without an ™*", the WDC
would gratefully appreciate receiving coples of the ones which asre still available.

Sinece we plan to update the bibllography in the future, we greatly appreciate your notifying us of
any errors or omissions.

Merilyn J. Shartran

Assistant Director
World Data Center A for Glaciology [Snow and Icel
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A.

A-1

Aagaard, Knut; Coachman, L.K.
ARCTIC OCEANOGCRAPHY. Oceans, v. 6(2), March/April
1973, p. 2k-31. C[reviev of the sclentifiec and
practical importance of research in aretie
oceanography, of the methods used in such research
and of some results of arctic cceancgraphic studies;
oceanographic investigation methods involving the
method of drifting ships, drifting ice stations

or ice islands, aireraft surveys, observations

from submarines, ice breekers, and automatic sensing
and transmittall

(1973)

A=E2

Asgaard, Knut (1975)

OCEAROGRAPHY OF THE ARCTIC SEAS. FHReviews of
Gggggfaica and Space Physies, v. 13135, July 1975,
p. 614=15. [U.5. research activities in the arctie
geas briefly reviewed]

A=3 *

Abrahamson, Kurt V. (1966)

ARCTIC ENVIRONMENTAL CHANGES. Arctic Institute
of North America. Research Paper no. 39, 1966.
T9p. Maps, tebles.

A=ls
Adey, A.W. (1970)
SURVEY OF SEA-ICE-THICKNESS MEASURING TECHNIQUES.

Canada. Dept. of Communications. Communications
Research Centre. Heport CRClelE. 1970. EEp+

NTIS: N71-1L827. C[Cice formation, ocean surface,
thickness]
A-5 X

ADRIFT ON ARCTIC SEAS. ESSA World, v. b(L)}, Oect.
1969, p. 9-11. Map. Chistorical review of drift
of floating ice igland T-3 and cutline of Weather
Bureau program on T=-3 since 19661

A=

Adrov, M.M. (1970)

K GIDROLOGII KANDALAKSHSKOI VPADINY (Hydrology of
the Kandalaksha Deep). Poli i Neuchno-
Issledovetel'skii i Proektnyi Institut Morskogo

o Khoziaistva i Okeanografii. Trudy, v. 27,
1970, p. 101-213. 19 ref. In Russian. C[ocean

currents, sea ice distribution, ¥me formation,
water transport, ice cover thickness]

A-T *
AIDJEX BULLETIN. no. 1-37, Sept. 1970-Sept. 1977.
Tndividual papers appear under author throughout
this biblicgraphy. Following is a list of the
igsues devoted to & single topie:

No. 1 (Sept. 1970). Status Report.

NTIS: AD-T13 986,

No. 2 (Oet. 1970). Theoretical Discussions.
NTIS: PB-195 636.

No. 3 (Nov. 1970). BSelected Soviet Research.
NTIS: PBE-196 063.

No. 4 (Jan. 1971). Water Stress Studies.
RTIS: FEBE=220 25T.

No. 5 (Feb, 1971). Remote Sensing and Ice
Morphology .

No. & (March 1971). TIce Dynamics.
NTIS: FPB-220 358.

s6

GENERAL

No. T {April 1971). Arctic Data Buoy and
Positioning Systems.
No. B (May 1971). 1971 Pilet Study Harratives.

KTIS: FB-231 009.
Ne. 9 (Aug. 1971). AIDJEX Flanning Conference.
NTIS: FPB-220 STh.

NHo. 10 (Sept. 1971). Translation of
Arkticheskii i Antarkticheskii Nauchno-

Issledovatel'skii Institut. Trudy, v. 296,
NTIS: FPB-20L 333

We. 1b {July 1972). 1972 AIDJEX Filot Study.
NTIS: PB-220 859,

No. 15 (Aug. 1972). AIDJEX Seientific Plan.
NITS: TPB-220 TLb.

No. 16 (Oct. 1972). Translation of Arkticheskii
Antarkticheskii Nauchno-Issledovatel'skii

Institut. %gg%r, v. 303 (first half).
Wris: re-21h 16k,

Ko. 17 (Dec. 1972). Translation of Arkticheskii
i Antaerkticheskil Neuchno-Issledovatel'skii

Institut. Trudy, v. 303 (second half).
KTIS: PBE-21h 165.

Fo. 22 (Aug. 1973). Arctic Date Buoys.
NTIS: FPB-22L 513,

No. 24 (May 197k}, Numerical Modeling Report.
NTIS: PB-232 231.

No. 32 (June 1976). First Data Report.

A-8 *

Akifieva, K.V. et al {1973)

PIATYI OBSCHESOIUZNYI GLIATSIOLOGICHESKII SIMPOZIUM
{(Fifth All-Union Glacioclogical Symposium).
Akademiya Nauk S8SR. Imstitut Ceografii.

Materialy Glyatsiologicheskikh Issledovanii.
Khronika, Obsuzhdeniya, no. 21, 1973, p. 5-2L.

In Russian. [meetings, research projects,
glaciology, snow cover, avalanches, sea ice,

river icel

A-9
Alaska. Univ. Arctic Research Laboratory
ICE STATION POSITIORS.
Alaska, 1066.

(1966)
Barrow, Alaska, Univ. of
Sp.; mimeo.

A-10

Alaska. Univ. Arctic Research Laboratory (1966)
FROGRESS REPORT FOR THE MONTH OF AUGUST 1966.
Barrow, Aleska, Univ. of Alaska, 1966. 5lp.,
mimeo.

A=11
Alaska. Univ. Arctiec Research Laboratory (1966)
PROGRESS REPORT FOR THE MONTH OF JANUARY 1966,

Barrow, Alaska, Univ. of Alaska, 1966. 1Tp.. mimeo.
A=12 %

Alaska. Univ. Geophysical Imstitute (1977}
ANNUAL REPORT, 1975-T6. Fairbanks, Alaska, Univ.
of Alaska, 1977. 1BLp.

A=13*®

Alaska. Univ. Geophysical Institute (1975)

ANNUAL REFPORT, lQTE-Th: 25th YEAR. Fairbanks,
Alaska, Univ. of Alaska, 1975. 169p. Fig.



A-1L ®
Alaska. Univ. Geophysical Imstitute
Fairbanks, Alaska, Univ.

ANNUAL REPORT, 1972-73.
of Alaska, 1973. 182p. C[sea-ice studies, glacier

gtudies, snow cover, remote sensingl

(1973)

A-15
ARCTTC ENVIRONMENT STUDY: FINAL REFORT. 3Seattle,
Wash., Boeing Co., Aerospace Group, 1969. 275p.

NTIS: AD-860 389.
radic wavesl

[zea ice, infrared radiationm,

A-16*

Arctic Ice Dynamics Joint Experiment (1970)
BIBLIOGRAPHY ON PACK ICE KINEMATICS AND MECHANICAL
BEHAVIOR. AIDJEX Bulletin, no. 2, 1970, p. 61-65.
[lists 50 references to papers published 1902-T0.1]

A-1T *

Arvctic Ice Dynamics Joint Experiment (1971)
BIBLIOGRAPHY ON WATER STRESS ON THE UNDER-ICE
SURFACE. AIDJEX Bulletin, no. b, 1971, p. 54=55.
[lists 19 references published 1960-TO2

A=18*

Arctic Tce Dynamics Joint Experiment (1971)

1971 PILOT STUDY SUMMARIES. AIDJEX Bulletin, no. 5,
Feb. 1971, p. 3T-45. [sea ice, remote sensing,
strain measuring instruments, metecrological data,
hydrography, subglacial observations]

A-19*

Aretic Ice Dynamics Joint Experiment (1977)
PRELIMINARY AIDJEX MODEL SIMULATION WITH 1972 DATA.
AIDJEX Pulletin, mo. 37, Sept. 1977, p. 1-23. 2
ref.

A=20%

Aretic Ice Dynsmics Joint Experiment {(1971)
SCIENTIFIC OFERATIONS OF THE 1972 AIDJEX FILOT
STUDY. AIDJEX Bulletin, no. 11, 1971, p. 25=30.
[tabulated date on the 23 prolects and their
investigators, institutions and funding agencies]

A=21 %

Arctic Iee Dynamies Joint Experiment (1971)
WORKING GROUP ON RUMERICAL MODELING AND ANALYSIS:
THIRD WORKING SESSION HELD ON NOV. 13-1k, 1970, AT
THE UNIV. OF WASHINGTON. AIDJEX Bulletin, no. 5,
1971, p. 55-58. Cair stress from pressure maps,
time-dependent Ekman layer, ice acceleration,
processing remote sensing data, interaction of ice
strain and heat balance, mass balance equation,
ice as a continuum or not, space and time scales on
which strain measurements should be made, finding
a constitutive law and interpretation of stress
and strain datal

A-22%

Aretic Institute of North America (197L)

THE ALASKAN ARCTIC COAST: A BACKGROUND Y OF
AVATLABLE KNOWLEDGE. Prepared for the Dept. of the
Army, Alaska District, Corps of Engineers. Contract
no. DACWAS-Th-C-0029, June 197k, 551p. L9 rig.,

56 tables, ref.

A-23 %

Arctie Institute of North America

ANNUAL REPORT. Montreal, Arctic Institute of
North America. Published annuslly.

5T

A-2L

Arctic Institute of North America (1967}

NAVAL ARCTIC MANUAL ATP-1T(A) (PRELIMINARY],

PART 1: ENVIRONMENT. Montreal, Arctic Institute
of North Amerieca, 1967. 28Tp. [part 1 of 3 partsl

A-25 *

Armstrong, Terence Edward; Roberts, Brian;
Swithinbank, Charles (1965)

COMMENTS ON CANADIAN PROPOSAL FOR CHANGES IN WMO
SEA ICE TERMINOLOGY. Polar Record, v. 12(81),
19‘651 P T23.

A-26*

Armstrong, Terence Edward; Roberts, Brian;

Swithinbank, Charles (1966)

ILLUSTHATED GLOSSARY OF SHOW AND ICE. Cambridge,
Polar Research Institute eial Publication

no. 4, 1966. p.

A=2T*

Armstrong, Terence Edward (1972)

REVIEW: WMD SEA-ICE NOMENCLATURE, BY THE WORLD
METEOROLOGICAL ORGANIZATION, 1970, Journal of
Glaciology, v. 11(61), 1972, p. 148-1h9, Chook
review]

A-28
Bader, Henri; Van Steenburgh, W.E.; Tyree, David

M. (1967)
ARCTIC RESEARCH. Arctic Institute of North Americs.
T

Technical Report no. 1, 193‘?. L

KTIS: AD-EEE 372, [U.S. national interest in
arctic research examineéd from three distinct points
of view—military, economic, and climatic stability]

A=2G %

Baranowski, 5. (1972)

REPORT OF THE FIELD WORK OF THE POLISH SPITZBERGEN
EHPEEDITIQH. SUMMER 19T70. Arctic, v. 25(1), 1972,
p. 56-5T.

A=30

Baskakov, G.A. (1971) |

MORSKATA GRANITSA ARKTIKI (Marine boundaries of
the Arctic). Arkticheskii i Antarkticheskii
Nauchno-Issledovatel’skii Institut. Trudy, v. 304,
1671, p. 36-58. 60 ref. In Russian. Csen ice,
gea water, chemical composition, water temperature,
elimatic factors, ocean currents, bibliographies,
boundaries]

A-31

Baskakov, G.A. (1973)

SEVERNYI LEDOVITYI OKEAN KAK MORSKAIA CHAST'
ARKTIKI (Arctic Ocean as a marine part of the
Arctic). Arkticheskii i Antarkticheskii Nauchno-
Issledovatel'skii Institut. Trudy, v. 318, 1973,
p. 6-12. 22 ref. In Russian, C[water temperature,
ocean currents, aretie climate, sea ice, maps,
boundariesl

A-32

Belov, M.I. (1970)

PROBLEMS OF POLAR GEOGRAFHY. Washington, D.C.,
National Science Foundation, Special Foreign
Currency Science Information Program, 1970. 27Tp.
NTIS: TTE9-55084. (Translated from "Problemy
polyarnci geografii," Arkticheskii i
Antarkticheskii Nauchno-Ilssledovetel'skii Institut.
Trudy, v. 285, 1 . [weather forecasting,
continental slopes, sea icel




A=33

Benum, F.W. (1971)

ICE INFORMATION SERVICES IN THE ARCTIC. (In:
Arctie Transportation Conference, Yellowknife, HWT,
Dec. 1 Froceedi s ¥, 2. Ottawe, Ont.,

anade, » P- 332-333.) [sea ice, ice condi-
tions, ice forecasting, climatology, research
projectsl

A-34

Beregovoy, G.T. {1972)

FOTOCRAFIROVANIYE ZEMLI IZ KOSMOSA (Photographing
the earth from space). (In: Kondrat'ev, K.Ia.,
ed. Issledovaniya Prircdnoy Sredy s Pilotiruyemykh

Orbital'nykh Stentsiy (Investigation of the
Environment With Manned Orbital Statioms), part 2.
Leningrad, Gidrometeoizdat, 1972, p. 67-181.) 1Imn
Russian, C[satellite photographs of earth,
satellite photograph analysis, manned space flight
photographs]

A=-35

Black, W.A. (19635)

CARTOCRAPHIC TECHNIQUES FOE MAFPING EEA ICE.
Canadian Cartographer, v. 2(1), 1965, p. 9-13.
Maps. [describes technigques developed from &
1958-84 survey of icefields in the Gulf of St.
Lawrence and St. Lawrence River]

A=36

Blinov, N.I., ed. (1971}

POLYARNAYA OKEANOLOGIYA (Polar Oceanography).
Arkticheskii i Antarkticheskii Wauchno-
Issledovatel'skii Institut. Trudy, v. 302, 1971.

1hép. Fig., tables, ref. In Russian. ([solar
activity, mathematical modellingl

A=3T

Blinov, N.I.; Fakharovw, V.F,; Krutskikh, B.A.
{1976)

RAZVITIE ISSLEDOVANII V TSENTRAL'NOI ARKTIKE
{Development of Central Arctie research). Voprosy
Geografii, v. 101, 1976, p. 39-48. In Russian.
[drift stations, measuring instruments, airborne
equipment, oceanographic surveys, ocean currents,
ice cover thickness, ice drills]

A-30%

Borisenkov, E.F.; Treshnikov, A.F.: Volkov, N.A.

et al {1971)

AMERICAN "ARCTIC ICE DYNAMICS JOINT EXPERIMENT"
PROJECT. AIDJEX Bulletin, no. 11, Wov. 1971,

p. 11-22. 20 ref. C[seriel reconnaissance, drift
ice conditions, ice forecasting, research projectsl

A-39 *

Borisenkov, E.P.; Treshnikov, A.F. (1873}

THE POLAR EXPERIMENT. Elﬂj Treshnikov, A.F.,
ed. Problems of the Arctic and Antarctic, v. 38.
New Delhi, Amerind, 1973, p. 1-8. L ref.

NTIS: TT72-52007-) {Also in: AIDJEX Bulletin,
no. 11, Nov. 1971, p. 1-10.)

A=LD

Borisenkev, E.P., ed. (1975)

RESEARCH OF POLAR EXPERIMENT PROGRAM, U.S5.5.R.
Arlington, Va., U.5. Joint Publications Research
Service, Dec. 1975. U3p. NTIS: JPRS-66251.
{Pranslated from Ordens Lenina Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 312, 197h.)
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A=l1

Boyle, R.J. (1965)

ICE GLOSSARY. San Diego, Calif., U.5. Navy
Electronics Laboratory, 1965. Lbp. 36 fig.,
S ref.

A=L2

Bradford, J.D.; Smirle, S.M., ed. (1970)

BIBLIOGHAFHY ON NORTHERN SEA ICE AND RELATED
SUBJECTS. Ottaws, Ministry of Transport, Marine
Operations end Dept. of Energy, Mines and Resources,
Marine Sciences Branch, 1970. 188p. [references
eited refer mainly to subjects having a bearing on
the operation of ships in icel

A=b3

Bradford, William J.

PHOTOGRAPHS OF ARCTIC ICE. Washington, D.C.,
Library of Congress, Prints and Photographs Div.
[this album contains original photographs taken in
1864 by Messrs. Dunsmore and Critcherson of

Boston during a voyage to Labrador in the schooner
Benjamin S. Wright under the direction of William
Bradford; photographs show icebergs, and their
negatives are available in the Library of Congressl

A-L3A

Bresleu, Lloyd R.; Johnson, J.D.; MeIntosh, J.A.
et al (1970)

ENVIRONMENTAL RESEARCH RELEVANT TO THE DEVELOFMENT
OF ARCTIC SEA TRANSPORTATION. Marine Technolo
Society. Journal, v. b(5), 1970, p. 19-43.
Grapns, maps, tables, 47 ref. Cstatus of
environmental research relevant to ice and

weather conditions, currents, tides, daylight,

and ice freezeup and breakupl

ALl

Briazgin, N.N.; Korotkevich, E.5. (1975)

ARCTIC AND THE ANTARCTIC. CRREL Translation no.
4Th, 1975. 69p. NTIS: AD-AOL . |Translated

from "Arktika i Anterktika," Mirovvy Balens i
Vodnyy Resursy Zemli, 19Th, p. L22-75.) Cexcerpt
from a book on world water balance; describes the
arctic and antarctic water supply specifically;
effect of glacier runoff, geographical and
topographic characteristics as well as the
climatological influence on weter balance in these
areas]

A-LS

Brochu, M. {(197L)

LES RECHERCHES EN GLACIOLOGIE MARINE POUR L&
PERIODE 1970-1973 ET RETROSPECTIVE DES XIX ET XX
SIECLES (Research on sea ice, 1970-73 and
retrospective summary of the 19th and 20th
centuries). Inter-nord, no. 13-1k, Dec. 19Th,

p. 332-k0. 39 ref. In French.
A-bB
Brewn, R.A. (1976)

AIDJEX DATA IN PBL SIMILARITY AND MOMENTUM INTEGRAL
MODELS .

American Meteorological Society. Bulletip,
v. 5T(1), 1976, p. 155.

a=bT

Brown, R.A. (18972)

THE CANDIDATE FOR THE ATDJEX PLANETARY BOUNDARY
MODEL. E03, v. 53(11), 1972, p. 1015. [abstract
onlyl



A-LE

Bruemmer, F. (1975)

THE ARCTIC. N.Y., Quadrangle, 1975.
A-ho

Burkhanov, V.F. (1965)

ACHIEVEMENTS OF SOVIET GEOGRAPHIC EXPLORATION AND
RESEARCH IN THE ARCTIC, JULY 1957.

Ottawa, Canada, Directorate of Scientific Informa-

tion Services, 1965. HNTIS: TTES-6LEL3 and
AD-610 908, (Translated from Cherez Okean na
Dreifuyushehikh L'dakh. Moscow, 1956,

A=50

Burkhanov, V.F. (1965)

SOVIET ARCTIC RESEARCH. Ottawa, Canada,
Directorate of Scilentific Informaticn Services,
1965, 15p. NTIS: TTE5-61668 end AD-E10 910.
{Tr?nslated from Prirods, v. 46(S), 1957, p. 21-
3.
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Bushuev, A.V.; Volkov, N.A. et al (197h4)

ATLAS LEDOVYKH OBRAZOVANIY (Atlas of ice forma—
tions). Leningrad, Gidrometizdat, 19Th. 138p.

Fig., tables. In Russian.
A=52
Bushuev, A.V. (1976)

KOORDINATNAIA SETKA DLIA VVODA DANNYKH LEDOVYKH
NABLIUDENII V EVM (Coordinate network for computer
input of ice chbservation data). Arkticheskii i
Antarkticheskii Nauchno-Issledovatel’skii Institut.
Trudy, v. 320, 1976, p. 222-26. 2 ref. In Russlan.

A-53

Buynitskii, V.Kn. (1972)

MOST IMPORTANT PROBLEMS IN SEA ICE RESEARCH.
Oeeanclogy, . 11(5), May 1972, po. 689-0k,
(Translated from "Vazhneyshiye problemy morskoge
ledovedeniya,” Okeanologiym, v. 11(5), Sept.-Oct.
1971, p. B27-3k. [ice conditions, sea icel

A=5h
Canada.
{1967)
FUBLICATIONS ON ICE CONDITIONS IN CANADA.
Dept. of Transport. Meteorological Branch.
mentation Sheet no. B£-67, 1967. S5p. Clists
reports of Meteorological Branch describing
observed ice conditions and ice regime Iin Canadian
waters under 4 main sections: ice observations;
ice summary and analysis} ice thickness; and ice
breakup and freezup dates]

Dept. of Transport. Meteorological Branch.

Canada.
Docu=

A-55 *
CANADIAN POLAR CONTINENTAL SHELF PROJECT, 1963.
Polaer Record, v. 12(81), Sept. 1965, p. T3B-L1.

A=56

CHALLENGES IN THE ALASKAN COASTAL EZOHE: A REPORT
O THE ACTIVITIES OF THE ALASHKAN SEA GRANT FROGRAM.
Alaska. Univ. Ses Grant Program Report 72-1, Feb.
1972, 36p. NKTIS: COM-T2-11L13g.
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Chebotarev, A.I. (1970}

GIDROLOGICHESKIY SLOVAR'. IZDANIYE VTOROYE,
FERERABOTANNOYE I DOPOLNENNOYE (Hydrological
dictionary. Second edition, revised and augmented).
Leningrad, Gidrometeorologicheskoye Izdatel'stvo,
1970. 30Tp. In Russian. [land-water terms,
ipeluding fleating icel
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Chilingarov, A.N.; Sarukhenisn, E.I.; Evseev, M.
(1972)

POD HOGAMI OSTROV LEDYANOY (An ice island beneath
our feet). Moscow, Molodaya Gvardiya, 1972. 160p.
In Russian. C[on the drifting station SP-19, T HNov.
1969-25 Oct. 19701

A-59

Colbeck, 5.C.; Thorndike, Alan 5.; Whillans, I.M.
et al (1975)

BNOW AND ICE. BReviews of Ce sicas and Space

Physiecs, v. 13(3), 1975, p. h35-L1; L75-8T.
[snow, sea ice, ice sheets and ice shelves,
glaciers, ice physics, river and lake ice, snow
and ice applications in commercial enterprisel

A-6B0*

Crary, A.P. (1968)

AIR FORCE RESEARCH ACHIEVEMENTS ON DRIFTING
STATIONS. f;&; Sater, J.E., ed. Arctie
Drifting Stations: A Report on Activitles Sup-
ported by the Dffice of Nawvel Research. Proceed-
ings of a symposium held 12-15 April 1966 in
Warrenton, Va. Washington, D.C., Arctic Institute
of WHorth America, 1968, p. 113-25. 119 ref.)
[disgcusses the contributions of the U.3. Air Force
to knowledge of meteorology and heat budget, ice
islands, transmission of gelsmie waves in pack ice
and arctie waters, and cceancgraphy, including
submarine geclogy and geophysiesl

A=B1

Denmark. Metecrologisk Institut (1969)

WMO TSNOMENELATUR (WMD sea ice nomenclature}.
Denmark. Meteorologisk Tnstitut. Meddelelser,
no. 22, 1969. 29p. In Danish. [Danish transla-
tion of the Sea Ice Nomenclature, approved by the
World Meteorological Organization (WMD) in 19681

A-62

Dionne, J.C. (1972)

VOCABULAIRE DU GLACIEL [Drift ice terminclogy).
Canada. Centre de Recherches Forestieres des
Laurentides. Region de ebec. FHa rt
d'Information Q=F=X=34, Dec. 19T72. Tp. In
French and English. C[French terms (and a few
Russzian terms) followed by the English equivalent;
definitions and annotations in French; English
alphabetical listing of the terms with their
French equivalents; list of replaced terms with
preferred French usagel
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Donehoa, Irene A.; Heela, Henry (1960)

GUIDE TO SOVIET LITERATURE ACCESSIONS IN THE
ATMOSFHERIC SCIENCES LTBRARY AND THE GEOFHYSICAL
SCIERCES LIBRARY. Silver Spring, Maryland, U.S5.
Environmental Data Service, 1969. 1llp.

NTIS: PBR-183 3187. ([prepared to aid scientists
who are not well versed in Russian; makes initial
access to content of Russian literature possible
by presenting translated tables of contents and
annotations, authors' abstracts, introductions,
gummaries, and conclusions]

=Bl

Dremliug, V.V.; Shifrin, L.5. (1970)
NAVIGATSIONNAYA GIDROMETEOROLOGIYA (Navigational
hydrometeuralogyﬁ. Moscow, Izdatelstvo Transport,
1970. 296p. In Russian. [textbook on naviga-
tional hydrometeorclogyl

A-G5
Dunbar, Maxwell J. {1967}

EXPLORING THE ARCTIC OCEAN. Oceanclogy Inter-

national, v. 2(3), May/June 1967, p. 32-35. Fig.
A=B6

Dunbar, Moira (1965)

CANADIAN PROPOSAL FOR CHANGES IN WMO SEA ICE
TERMINOLOGY. Polar Record, v. 12(Bl), 1965,

p. T17-22. NTIS: AD-635 082,

A=ET

Dunbar, Moira (1969)

GLOSSARY OF ICE TERMS (WMO TERMINOLOGY). (Im:

Ice Seminar, a Conference Sponsored by the
Petroleum Soclety of C.I.M., Cal 1968.
Special Volume no. 10. Canadian Institute of
Mining and Metallurgy, 1969, p. 105-10.)
[presents new WMO nomenclature and points out
gignificant differences from old terminologyd

A-RB

Dunbar, Moira (1967}

MEZHDUNARODNAIA LEDOVATA NOMENKLATURA, PO POVODU
STAT'I V.L. TSURIKOVA (Internationsl ice nomen-
clature, in comnection with V.L. Tsurikov's paper).
Okeanclogiya, v. T(6), 1967, p. 1128-31. 6 ref.
In Russian. Ccomments on new ice species, slush,
fast ice, enchor ice, shore leads and other ice
types with comparison of Russian terminoclogyl
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Egorov, N.I. (197h)

FIZICHESKATA OKEANOGRAFIIA (Fhysical Ocesnography).

Leningrad, Gldrometecizdat, 19Th. L56p. Ref.

In Russian with English summary. C[general
information of physical phenomensa and processes in
the oceanl

A=TO

Einarsson, Trausti ({1971)

ALBJOULEG HAFISRADSTEFNA 1 REYKJAVIK 10.-13. Maf
1971. J8kull, v. 21, 1971, p. T1-T2. In
Icelandic. C[note on International Sea Ice
Conference in Reykisvik, 15711

A-TL

Fairbridge, R.W., ed. (1966)

ENCYCLOPEDIA OF OCEANOGRAPHY. HNew York, Reinhold,
1966. 1021p. Maps, tables, ref. {Encyclopeﬂia
of earth sciences series, v. 1) C[articles inelude
discussion of bathymetry, meteorology, tides,

currents, water masses, geologle history, sediments,

end in some cases, biologic oceanography and
geomorphology]
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Feder, H.M.; Shaw, D.G.; Naidu, A.5. (1976)
ARCTIC COASTAL ENVIRONMENT OF ALASHA, V. 2:

A COMPILATION AND REVIEW OF SCIENTIFIC LITERATURE
OF THE ARCTIC MARINE ENVIRONMENT. Alaske. Univ.
Institute of Marine Sciepce. Report no. T6-5,

May 1976. 200p. Ref.
A=T3
Fedorov, E.K., ed. (1967)

METECROLOGIIA I GIDROLOGITA ZA S50 LET SOVETSKOI
VLASTT Meteorology and hydrology during 50 years
of Soviet regime). Leningrad,
Gidrometeorologichesko Izd-ve, 1967. 27Tp.
In Russian. Caccounts of meteorclogical and
hydrological studies made by the U.5.5.R. since

19171

Ref.

A-Th

Finlayson, D.J. (1973)

TECHNIQUES FOR LAYING INSTRUMENTS IN ICE-COVERED
WATERS. Canada. Defence Research Establishment
Ottawa, DRED Technical Note T3-T, 1973. 3p.
NTIS: AD=THL 351. Alsc in: FPolar Hecord,

Ya 16{105}5 lg?3-r P '651*-55«:'

A=T5 %

Fischer, R.J. (1968)

AIR SUPPORT OF DRIFTIRG STATIONS - A DECADE OF
EXPERIERCE. (In: Sater, J.E., ed. Arctic
Drifting Stations: A Report on Activities
Supported by the O0ffice of Naval Research.
Proceedings of a symposium held 12-15 April 1966
in Warrenton, Va. Washington, D.C., Arctic
Institute of North America, 1968, p. B1-90.)

A-TH

Fletcher, Joseph 0. (1968)

CHANGING CLIMATE. Rand Corp. R t P-3933,
Sept. 1968. 28p, NTIS: AD-B75 950. CLclima-
tology, periodic variations, sea ice, statistical
analysis]

A=TT

Fletcher, Joseph 0. (1971}

PROBING THE SECRETS OF ARCTIC ICE. Naval
Research Reviews, v. 24(3), 1971, p. 9-2h.

A=T8
Fletcher, Joseph 0. et al, ed. (1966)
SOVIET DATA ON THE ARCTIC HEAT BUDGET ARD ITS

CLIMATIC INFLUENCE. Rand Corp. Research
Memorandum FM-5003-PH, 1066.
A-T9

Fletcher, Joseph 0., ed. (1966)
SYMPOSIUM ON THE ARCTIC HEAT BUDGET AND ATMOSFHERE

CIRCULATION, PROCEEDINGS. Held 31 Jan.-4 Feb. 1966,
Lake Arrovhead, Calif. gae h

Memorandum RM-5233-NSF, 1966.
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Flohn, H. (197h)

INSTABILITY AND ANTHROPOGENEOUS MODIFICATION OF
THE CLIMATE. Annalen der Meteorologie, Neue Folge
{Deutscher Wetterdienst), no. 9, 197h, p. 25-31.

NTIS: NT6-17712. In German. C[interpretation
proposed for the recent cooling-off of the Arctic]
A-B1 *

FORTY-NINTH ANNUAL REPORT ON THE WORK OF THE SCOTT
POLAR RESEARCH INSTITUTE. Polar Record, v. 18(113),
May 1976, p. 193-200. 33 ref.

A-82

Frankenstein, Guenther E., ed. (1975}

INTERNATIONAL SYMPOSIUM ON ICE PROBLEMS, WD,

PROCEEDINGS. Held 18-21 Aug. 1975, Hanover, W.H.

é;ternatinnal Assn. of Hydraulic Hesearch, 1975.
Tp-

A-83

Garrison, G.R.; Pence, E.A. (1973)

STUDIES IN THE MARGINAL ICE ZONE OF THE CHUKCHI
AND BEAUFORT SEAS. Washington. iv. A ied

Washington. Univ. Applied
Physics Laboratory. REEgrt APL-UW=-T223, 1973.
226p, NTIS: AD=-00B 568.

A-8L *

Gates, W. Lawrence (197h)

NUMERICAL MODELING EXPERIMENTS. (In: U.S.
Contribution to the Polar Experiment (POLEX),
Fart 1: POLEX-GARP (North). Washington, D.C.,
Natiocnal Academy of Sclences, 197k, p. 80-95.

24 ref.) C[atmospheriec circulmtion, sea ice,
mathematical models, heat balance, pack icel

A-85
Gerasimov, I.P., ed. (1976)
INTERRATIONAL GEOGRAPHICAL CONGRESS, 2

FROCEEDINGS, V. 3: GEOGHAPHY OF THE OCEAN. Held
in Moscow, July-Aug. 19T76. Moscow, 1976. 102p.

In English and French.

A=B6

GLOSSARY OF ICE TERMS. (In: Proceedings of the
Canadian Seminar on Iceber 6=T Dec. 1971,
Halifax, Wowa Scotia. Ceneda, Dept. of Defense,
1971, p. 163-T1.)

A=BT *

Goddard, Wilsem B. (1972)

UNIVERSITY OF CALIFORNIA {DAVIS) FIELD STUDIES.
AIDJEX Bulletin, no. 1k, 1972, p. 35-36.

A-88

Goldberg, F. (1970)

I50N T-3. Polarboken, 1970, p. 130-L0. In
Horwegian. C[work undertaken at scientific stations
on ice islands, perticularly T-3]

A=89

Goodman, R.H. (1974}

OFFSHORE EXPLORATION IN THE ARCTIC ENHANCED BY ICE
MEASURING TECHNIQUES. Oilwesk, v. 25(6), March

1974, p. 10-11. 18 ref.
A-00 *
Gordienke, P.A. (1967)

IIE POLARFORSCHUNG DER SOWJETUNION (Polar investi-
gations of the Soviet Union). Dusseldorf, Econ-
Verlag, 1%67. 350p. Maps, tables. In German.
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Gordienko, P.A. (1966)

BCIENTIFIC OBSERVATIONS FROM, AND THE NATURE OF
DRIFT OF THE "NORTH POLE"™ STATICNS (ON 25TH ANNI-
VERSARY OF THE ESTABLISHMENT OF DRIFTING STATION
NORTH POLE-1). (In: Ostenso, Hed A., ed.
Problems of the Aretic and Antaretie, no. 11.
Montreal, Arctic Institute of North America, 1966,
Section B. 19p. Fig., tables, ref.) (Translated
from Problemy Arktiki i Antarktiki, no. 11, 1962.)
[types of investigations conducted, types of data
ocbtained, geographic distribution and composition
of research teams, the pericds of observation,
and the instrumentation of Horth Pole-l for the
period 1937-62 are discussed]

A=02

Grabham, A.L.; Sherman, John W., ITI (1973}
SKYLAE EARTH RESOURCES EXPERIMENT PACKAGE EXFER-
IMENTS IN OCEAROGRAFHY AND MARINE SCIENCE. 1.5.
National Environmental Satellite Service, Space-
craft Oceanography Group. Technical Memorandum
NESS-51, 1973. 81p. NTIS: COM-TL-11TLO.
[prepared to provide & reference for marine
seientists for coordination and exchange of infor-
mation in connection with the SKYLAR Earth Resources
Experiment Package (EREP) missions of 19731

A-93

Grauman, R.J.; Catlin, R.G. (1975)

DESIGN OF AN AUTOMATIC WEATHER STATION FOR THE
ARCTIC OCEAN--REAL TIME ENVIRONMENTAL FREDICTION
SYSTEM FOR BEAUFORT SEA. (In: World Meteorological

Organization. Automated Meteorological %Eﬂtema.
Geneva, WMO, 1975, p. 114-22. NTIS: NT6-28T 3.)
A-9h

Gray, E. (1969)

INCENTIVES KEY TO CONQUERING ICE. Ofilweek,

v. 20(15), 2 June 1969, p. 18-23. ([digests of

several papers presented at Man in Cold Water
Conference held at MeGill Univ. 19692

A-95
Groen, P. (1967)

THE WATERS OF THE SEA.
1%67. 32Bp. Fig., ref. {Translated from De
Wateran van de Wereldzee.) [includes icebergs,
ige islands, ground ice, formation, thawing and
gravity of sea ice,; thickness of polar ice,; the

"Great Ice Barrier”, and ice drift]

A-96

GUIDE TO SOVIET LITERATURE ACCESSIONS IN THE
ATMOSFHERIC SCIENCES LIBRARY AND THE GEOPHYSICAL
SCIENCES LIBRARY. Silver Spring, Md., Environ-

London, Van Nostrand,

mental Data Service, 1568. To9p.
NTIS: PB-1T8 693,
A-9T

GUIDE TO WORLD INVENTORY OF SEA, LAKE, AND RIVER

ICE. Paris, UNESCO/IAHS, IAHS Technical Papers
in drology ne. 9, 19T2. 23p. Fig., ref.

[methods for standardization of data collection]
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Gunn, Wade W. (1973)

BIBLIOGRAPHY OF THE HAVAL ARCTIC RESEARCH LAB.
Arctic Institute of Horth America. Technical
Paper, no. 16, Technical Publication no. 2k, April
1973. 18lp. NTIS: AD-T59 650. [bibliography,

in two parts, of writings that have evolved from
work econducted at, or assisted by, the Naval Arctic
Regsearch Laboratory at Barrow, Alaskal

A-99
Guthrie, J.J. {197k}
SEA ICE EXPLORATION--THE LAST FRONTIER. ({In:

Offshore Technology Conference, Ath, Proceedings,
v. 2. Held in Houston, Texas, G-8 May 197h.

Dellas, Texas, 1974, p. 89-9h.)

A=100

Hamelin, Louis-Edmond (1970)

CONTRIBUTION AU VOCABULAIRE GEOGRAPHIQUE LES PAYS
FROIDS: PERIGLACIATRE ET GLACES FLOTTANTES.
Revue de Jeographie de Montreal, v. 2k(3), 1970,
p. 305-09. Tables. In French. Cdiscussion of
French periglacial end fleating ice terminologyl

A-101
Hanson, Kirby J. (1972)
REMOTE SENSING OF THE OCEAN. (In:

Remote Sensing of the Troposphere.
1972, Chapter 22. 56p.)

Derr, V.E., ed.
Boulder, Colo.,

A=102
Hare, F. Kenneth (1968)
THE ARCTIC. HRoyal Meteorological Society.
erly Journal, v. 9h(h02), Oct. 1968, p. 4359-
59. 10 fig., 2 tables, 63 ref.

A=103
Hartman, C.W.; Carlson, R.F. (1970}
BIBLIOGRAFPHY OF ARCTIC WATER RESOURCES. Alaska.

Univ. Institute of Water Hescurces. Report no.
INR-11, 1970. 538p.
A-10L

Hatchwell, Joseph A. (1972)

CONCEPTS FOR DATA COLLECTICN IN THE ARCTIC.

Arctic Institute of North America. Technical
Beport, May 1972. T2p. HRef. Cnew concepts for
collecting and processing date gathered above, on,
and under sea ice and from contiguous land areas of
the Arctic Basin described and evaluated]

A=105 *

Heap, John A. (1972}

INTERNATIONAL CO-OFERATION IN SEA ICE OBSERVING,
RECORDING AND REPORTING. (In: Karlssen, T., ed.
Sew Iee: Proceedings of an Internaticnsl Confer-

A=10T *

Heibverg, Andy (1976)

AIDJEY FIELD OFERATIONS TO AUGUST 1975. (Im:
International Conference on Port and Ccean
Engineering under Arctic Conditions, 3rd,
Proceedings. Held 11-15 Aug. 1975, Fairbanks,
Alaska. Institute of Marine Science, Univ. of
Aleska, 1976, p. LB7-93.)

A-108

Heiberg, Andy (In press)

AIDJEX FIELD PROGRAM. FPresented at Symposium on
Sea Ice Processes and Models, Seattle, Univ. of
Washington, 6-9 Sept. 1977, sponsored by ICSI and
AIDJEX.

A-109%
Heiberg, Andy; Bjornert, R. (1972)
OPERATIONS AND LOGISTICS SUPPORT 1972 AIDJEX

PILOT STUDY. AIDJEX Bulletin, no. 1k, 1972, p. 1-
12,

A=-110 5

Herbert, W. (1970)

TRANS-POLAR JOURNEY, FORMULA FOR AN EXFEDITION,
16 MONTHS ON ARCTIC ICE. Geographical Magaszine,
v, b2(8), 1970, p. 567-T6. Map. C[photos showing
cblique and ground views of the ice floes,
pressure ridges, mush ice-belt, cracks, hummocks]

A-111

Herlinveaux, R.H.

S0ME CROSS-SECTIONS OF BEAUFORT SEA DATA. Vietoria,
B.C., Marine Sciences, Pacific Region, 1973.
Unpublished manuscript.

A-112%*

Hessler, Victor P. (1968)

CRITIQUE AND EVALUATION OF DRIFTING STATION OPERA-
TION ARLIS IIT AND ARLIS IV. (In: Sater, J.E.,
ed. Arctic Drifting Stations: A Heport on
Activities sSupported by the Office of Naval
Research. Proceedings of & symposium held 12-15
April 1966 in Warrentom, Ve. Washington, D.C.,
Arctic Institute of North America, 1968, p. 101-
06.) C[recommends drifting stations as ideal
gites for telluric, geomagnetic and auroral studies]

A=-113

Hessler, Vietor P. (1966)

ON A FLOATING ISLAND. Secience, v. 151(3716),
March 1966, p. 1360-1362. fig.

A-11h

Hessler, ¥Victor P. (1966)

VIEWS OF AN ARCTIC DRIFTING STATION. HNeval
Research Reviews, v. 19(5), 1966, p. 1k-18,

ence. Held 10-13 May 1971, ReykJavik. HNaticnal
Research Counecil, 1972, p. 80-B3.) C[reviews devel-
opment of sea ice Bervices, cutlines present
position and considers further steps]

A-106 *

Heiberg, Andy (1973)

ATDJEX FIELD OPERATIONS, FALL 1972.
Bulletin, no. 18, 1973, p. 1-b.

AIDJEX

[

[photographs taken on Arlis IV, March-April 19651

A-115

Hisdal, V. (1976)

GEOGRAPHY OF SVALBARD: A SHORT SURVEY. Norsk
Folarinstitutt. FPolarhandbok no. 2, 1976. 73p.
Map,; 10 ref.

A=116

Hudsen, T.A. (1973)

ARCTIC OFFSHORE DATA GAPS AND HOW TO FILL THEM.
{L'?.1 Offshore Technologpy Conference, 5th, Papers.
Held in Houston, Texas, 30 April-2 May 1973. OIC
Paper no. 1808, 1973, p. I-T17-26. 19 ref.)
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Hunkins, Kenneth L. (197Lk)

THE AIDJEX OCEANOGRAPHIC FROGRAM. (In: IAPSO First
Special Assembly at Melbourne, Proces-Verbaux

no. 13, 1974, p. 131.) [abstract only]

A-118

Hunkins, Kenneth L. (19T1)

ARCTIC OCEARDGRAPHIC MEASUREMFNTS FROM DRIFTING
ICE ISLANDS. Palisades, N.Y., Lamont-Doherty
Geological Observatory, 1971. 129p.

NTIS: AD-T28 B03. ([describes research on wvarious
aspects carried out in recent years from camps

in arctic waters on T-3 and Arlis II]

A-119

Hunkins, Kenneth L. (1974)

ICE, OCEAN, ATMOSPHERE. OQceanus, v. 27, Spring
197h, p. 3T-b1l. 2 fig.

A=120
Hunkins, Kenneth L. (1972}
LAMONT-DOHERTY GEOLOGICAL OBSERVATORY FRELIMINARY

REPORTS: DYNAMICAL AND PHYSICAL OCEANOCRAPHY UNDER
ARCTIC SEA ICE. ATDJEX Bulletin, no. 1k, 1972,

p. L5-58.

A-121*

Hunkins, Kenneth L. (1975)

THE OCEANOGRAPHIC PROGRAM FOR THE ARCTIC ICE
DYNAMICS JOINT EXFERIMENT. AIDJEX Bulletin, no. 28,
1975, p. 48-59. 2 fig., T ref. NTIS: AD-ADOT S67.
(Alsc Columbia Univ, Lamont-Doherty Geological
ﬁrse;vntory. Technical Report TR-2, March 1975

2hp.

A=122

Hunkins, Kenneth L. (1976)

PHYSICAL OCEANOGEAFHY IN AIDJEX FROGRAM. Navel
Research Reviews, v. 29(3), 1976, p. 52-60. T ref.
[pack ice; wind stress,; drift stations]

A=123

Hunkins, Kemneth L. (In press)

REVIEW OF THE AIDJEX OCEANOGRAPHIC PROGRAM.
Frezsented at Symposium on Sea Ice Processes and
Models, Seattle, Univ. of Washington, 6-9 Sept.

1977, sponsored by ICSI and AIDJEX.
A-124
Hunt, W.R. (1970}

ANNUAL REPORT 1969-1970. Alaska. Univ.
Institute of Arctic Environmental Engineering.
Annual Report, 1969-T0, 1970. 16p. [sea ice,
ice islands, heat transfer]

A-125

Hunt, W.R.; Naske, C.M. (1977)

BEAUFORT SEA, CHUKCHI SEA, AND BERING STRAIT
BASELINE ICE STUDY PROPOSAL. (In: Environmental
Asgsegsment of the Alaskan Continental Shelf, v. 3.
Boulder; Colo.; Environmental Research Lab., 1977,
p. 689-99.) [ice navigation, ice conditions,
data recordingl
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Iakovlev, G.N. {1966)

ICE RESEARCH IN CENTRAL ARCTIC. (In: Ostenso,
Ned. A., ed. Problems of the Aretic and Antarctiec,
no. 11. Montreal, Arctic Institute of North
America, May 1966, Section F. 23p. Fig., 26 ref.)
(Translated from Problemy Arktiki 4 Antarktiki, no.
11, 1%62.) [research on physical properties and
distribution of ice being conducted from drifting
stations]

A-12T ¥

ICE CHARTS OF THE BRITISH METEOROLOGICAL OFFICE.
Polar Record, v. 1k(g2), 1969, p. £80. [distri-
bution of floating ice in Northern Hemispherel

A-128
ICE OBSERVERS TO BEGIN STUDIES AT NAVOCEANO. U.S.

laval Oceanographic Office. Bulletin no. 25-69,
Dec. 19@, p. 13. Cice forecasting, ice conditionsl

A-129
ICE SEMINAR:

A CONFERENCE SPONSORED BY THE
PETROLEUM SOCIETY OF C.I.M., CALGARY, ALEFRTA,

LR L B —C Lo e L B et L Sl
£-7 May 1968, PAPERS. Canadian Institute of
Mining and Metallurgy, Special Volume no. 10, 1969,

110p. Graphs, maps, tables, ref, [papers on
recent technology, science, and experience in the
field of ice conditions]

A=130

Ieeland. National Research Couneil (1971)
ABSTRACTS OF PAPERS: INTERNATIONAL SEA ICE
CONFERENCE, REYKJAVIK, ICELAND, MAY 10-13, 1971.
Reykjavik, National Research Council of Iceland,

1971. U4Tp. [abstracts only]

A-131

Ichiye, T. (1965}

OCEANOGRAPHIC FROBLEMS OF UTILIZATION OF SATELLITES.
(In: Oceancgraphy from Space: Proceedings of

Conference on the Feasibility of Conducting
Oceanographic Explorations from Aireraft, Manned
Orbital and Lunar Laboratories. Held at Woods
Hole, Mmss., 24-28 Aug. 196k, April 1965, p. 160-
T31 12 ref. }

A-132

INSTRUKTSIYA O PORYADKE SO00BSHCHENTYA LEDOVYYEH
SVEDENIY £ LEDOKOLOV, RABOTAYUSHCHIK V MORE
(Instruction on reporting ice formation from
icebreakers working at sea). Leningrad, Glavnaya
Geofizicheskaya Observatoriya, Cno datel. Lp,

In Russian.

A=133

Interagency Arctic Research Coordinating Committee
{1974}

FY 1973 REPORT.
1974, p. B9-14L,

Aretic Bullesin, v. 1{3), Winter

A-13k

International Assoclation of Hydraulic Research.
Committee on Ice Problems (1975)

REFORT OF TASE-COMMITTEE ON STANDARDIZING TESTING
METHODS FOR ICE. (In: Frankenstein, Guenther E.,

ed. International Symposium on Ice Problems, 3rd,
Proceedings. Held 18-21 Aug. 1375, Hanover, N.H.

International Assn. of Hydraulic Research, 1975,
p. 60T-18.)



A=135

International Assocciation for Hydraulic Research

(1372}

SYMPOSIUM ON ICE AND ITS ACTION ON HYDRAULIC

STRUCTURES, 2D, FROCEEDINGS. Held in Leningrad
29 Bept. 1972, Leningrad, International Assn.

for Hydraulie Research, 1972.

A=136 *

INTERNATIONAL CONFERENCE ON PORT AND OCEAN
ENGINEERING UNDER ARCTIC CORDITIONS, 3RD,
PROCEEDINGS. Held 11-15 Aug. 1975, Fairbanks,
Maska. Institute of Marine Science, Univ. of
Alaska, 19T6.

A=13T

INTERNATTONAL CONFERENCE ON PORT AND OCEAN
ENGINEERING UNDER ARCTIC CONDITIONS, 2ND,
PROCEEDINGS. Held 27-30 Aug. 1973 in Reyk)avik.
Univ. of Iceland, 19TL. 801p. C[ports, ice
navigation, ocean waves, ice breaking, sea ice,
ice surveysl]

A-138

INTERNATIONAL CONFERENCE ON PORT AND OCEAN
ENGINEERING UNDER ARCTIC CONDITIONS, 15T,
PROCEEDINGS. Held 23-30 Aug. 1971 in Norway.
Trondheim, Technieal Univ. of Norway, 159T72.

145Tp. [ports, ocean waves, sea ice, lce pressure,
ice strength, fast ice, pack ice, hydrauliesl

A=130

INTERNATIONAL ICE PATROL. Marine Observer,

v. 36(212), 1966, p. 82-85 and v. 37(216), 1967,
p. T1-Th.

A-1LO
INTERNATIONAL ICE PATROL. Naval Research Reviews,
v. 20(8), Aug. 1967, p. 23-25. 1 fig.

4-141
INTERNATIONAL ICE FATROL SERVICES 1969.

Mariners Weather Log, v. 13{2), March 1969, p. 55-
5h. 2 fig.

A-1L2
Jahn, A. [(197T1)
LOD I ZLODOWACENIA (Ice and glaciation). Warsaw,
Fanstwowe Wydawnictwo Naukowe, 19T1. 316p. Ref.
In Polish.
A-1k3
Japan. Meteorological Agency (1975)
OF MARINE METECROLOGI AND OCEANO-

GRAPHICAL OBSERVATIONS, NO. 55, JAN.-JUNE, 197h4.
Tokyo, Sept. 1975. 222p.

A=1LY *

Johannessen, 0la M., ed. (1969)

ICE AND RELATED STUDIES. WORKSHOF SEMINAR,
MONTREAL, MARCH 1969, ABSTRACTS. McGill Univ.
Marine Sciences Centre. Manuscript Heport Series
po. 13, 1969. 7Bp. Maps, ref. [15 sbstracts of
papers on various aspects of sea ice research in
the Arctic, sea ice reconnaissance and predietion,
ice drift, growth and decay]

&l

A=145

Johnsen, G.L. (1976}

THE FRIDTJOF NANSEN DRIFT STATION. HNaval Research
Reviews, v. 26(5), 1976, p. B4-TE. [describes
proposal to freeze ship into arctic pack ice for
multidisciplinary study, including determination
of heat and mass balance of ice cover in Eurasian
basinl

A-1hE

Kan, S.I. (1974)

MORSKIYE L'DY (Sea ice). Leningrad,
Gidrometecizdat, 19T4. 124p. In Russian.

[general study of sea ice in Soviet seas and the
Antarctic]

A-1LT

Kapitsa, A.P.; Lineykin, P.5.; Losev, K.5., ed.
{197L)

OCEANOLOGY, V. 1: GEOPHYSICS SERIES. Boston,
Mass., O.K. Hall, 107h. 127p.

A-1LB

Kaplan, H.R. (196T)

THE INTERNATICHAL ICE PATROL - A MEMORIAL TO THE

TITANIC. Mariners Weather Log, v. 11(3), May 1967,
p. 87-88. Fig.

A-1L0 =

Karlssom, T. (1971}

INTERHATIONAL SEA ICE CONFERENCE. REYEJAVIK,
ICELAND, 10-13 MAY 1971. J8kull, v. 21, 1971,

p. TO-T1l.

A-150 *

Karlsson, T., ed. {1972)

SEA ICE: PROCEEDINGS OF AN INTERNATIONAL

CONFERENCE. Held 10-13 Mey 1971, Reykjavik.
National Research Council, 1972. 309p.
[eonference was organized into seven sessions
dealing with regional studies, ice observation and
reporting techniques, sea ice and climate, sea ice
mechanics, remote sensing, and a general topies
session]

A=151

Keeler, Charles M. (1971)

SHOW AND ICE. American Geo sical Union
Transactions, v. 52(6), 1971, p. 295-302.

Cgeneral review with extensive bibliographyl

A-152

Kellogg, William W. (1975)

CLIMATE CHANGE AND THE INFLUENCE OF MAN'S
ACTIVITIES ON THE GLOBAL ENVIRONMENT. (In:
Singer, 5. Fred, ed. Changing Global Environment.
Dordrecht, Holland, Reidel, 1975, p. 13-23.

Ref. NTIS: PB-213 676.) C[history of changes in
the earth's climate is traced to the present, as
recorded in the rocks and ice capsl

A=153 *

Ketchum, Robert D., Jr. (1971)

NAVOCEAND PARTICIPATION IN AIDJEX. AIINEX
Bulletin, no. 5, Feb. 1971, p. 32-33. [sea ice,
remote sensing, infrared photography, aerial
photography, lasers]



A-15h
Ehedakov, V.G. (1969)
SNEGA I L'DYA ZEMLI {Snow and ice of the earth).

Moscow, Nauka, 1969. 163p. 26 fig.. 3 tables,
2l ref. In Russian.

A-155

King, Joseph W. (1975)

SUN-WEATHER RELATIONRSHIPS. Aeronasutics and Astro-
nauties, v. 13(4), April 1975, p. 10-19. Ref.

[Also in: Solar-Terrestrial Physics and
Meteorology: A Working Decument, July 1975, p.
109.) [effect of sun-weather relationships on
drift of sea icel

A-156

Klepov, V.P. [(1975)

CHELOVEK V ARKTIKE ({Man in the Arctic). Chelovek
i Sti &; no. 13; 1975, p. 112-13. In Russian.

[brief account of conditions of life on Soviet
drifting stations]

A-15T

Konstantinov, Iu.B. (1968)

NAS NESET K OSTROV FHANNETTY (We are carried to
Ostrov Ehmettﬂ. Leningrad,
Gidrometeorologicheskoe Izdatel'stvo, 1968. B0p.
Mep. In Russian.

A-158

Koslowski, G. (1969)

WMO-EISNOMENKLATUR (The WMJ ice terminology).
Deutsche Hydrographische Zeltschrift, v. 22(6),
1969, p. E%ET. 2 ref. In German and English.
[German version of the WMO, Maritime Meteorology
Commission's Ice nomenclature of 13671

A-159 *

Kotliakow, V.M. (1877)

COMPILATION IN THE USSR OF A WORLD ATLAS OF SROW
AND ICE RESOURCES. Foler Record, v. 18(115),

1977, p. 395. C[describes prolect to be completed
in the early 1280'=]
A=160 *

Kotliakov, V.M.; Lapina, I.Ta. (1973)

SOVETSKIE GLYATSIOLOGICHESKIE ISSLEDOVANIYA V
1972 GODU  (Seoviet glaciological studies in 1972).
Akademiya Nauk SSSR. Institut Geografii.
Materialy Glyatsiologicheskikh Issledovaniy.
Khroniks, Obsuzhdeniya, ne. 22, 1973, p. 5-13.
Russian.

A-161
Kovacs, Austin; Kelefut, J.
SEA ICE DATA REFORT.

In

(1970}
U.S5. Coast Guard, 1970.

A=162

Kremer, B.A. (1971)

L'DY ILI SUDA? K ISTORII DREYFUYUSHCHIKH
STANTSIY (Ice or ships? A history of drifting
stations). Letopis' Severa. v. 5, 1971, p. 11k-
31. In Russian. C[general history of drifting
stations in polar regions]

A-163

Kremer, B.A. (1%69)

239 DNEY KA LEDYANOM OSTROVE (239 days on an ice
island). Priroda, no. 8, 1969, p. 96-100. In
Russian. C[echronological review of arctic
expeditions beginning with the year 18691

65

A-16L *
Krutskikh, B.A. et al, ed. (1976)

ICE FORECASTING TECEHI%E FOR THE ARCTIC SEAS.
New Delhi, Amerind, 1976. RKRTIS: TTT72-5207T.

{Translated from Ordena Lenina Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 292, 1970.)

A-165

Krutskikh, B.A. (1972)

OSHOVNYE PROBLEMY NAUCHNO-ISSLEDOVATEL'SKIKH RABOT
AANII V DEVIATOI PIATILETKE (Basic trends in the
scientific research of the Arctic and Antarctic
Heszearch Institute in the ninth five-year-plan).
Problemy Arvktiki i Antarktiki, v. 39, 1972, p. 5-
10. In Russian. ([weather forecasting, ice
forecasting, long range forecasting, ice reporting,
air water interactions, sea ice, arctic climate,
meteoroclogical datal

A=166

Kupetskii, V.N. {1974} _

ISPOL'ZOVANIYE SOLKECHNO-ZEMNYEH SVYAZEY DLYA
DOLGOSROCHNOGO PREDVIDENIYA
GIDROMETEOROLOGICHESKIKH YAVLENIY (Use of sun-
earth relationship for long-term prediction of
hydremeteorclogical phenomena). (In: Vsesoyuzno
Soveshchaniya po Soinechno-Atmosfernyye Svyazi v
Teorii Klimate i Prognozakh Pogody, lst, Moscow,
Qet. 30-Nov. 1, 1972, Trudy. Leningrad,
Gidrometeoizdat, 1974, p. 452-62. HRef.} In
Russian. [solar activity-climate relationships,
solar-wveather forecasting relationshipsl

A=167

Kupetskii, V.N. (1976)

0 NAUCHNOM OBESPECHENII NAVIGATSII NA VOSTOKE
ARKTIKT V 1974 G. (Scientific provisions for
navigation in the eastern Arctic in 19TL).

Geograficheskoe Obshechestvo S55H. Izvestive,
v. 108(6), Nov.-Dec. 191‘3. . 532—35. i ref.

In Rusgsian. C[ice navigation, weather forecasting,
ice reportingl
A=168

Kurelek, William (1975)
THE LAST OF THE ARCTIC. FPagurian, 1975.

A-160 *

Laktionov, A.F.; Romanovieh, 2.5. (1966)
ABRIDGED LIST OF SOVIET LITERATURE ON ARCTIC
BASIN RESEARCH BY HIGH-LATITUDE EXFEDITIONS AND
DRIFTING STATIONS, 1937-1962. (In: Ostenso,

Ned A., ed. FProblems of the Arctic and Antarctic,
no. 11. Montreal, Arctic Institute of Horth
America, May 1966, Section P. L6 p.) (Translated

from Problemy Arktiki i Antarktiki, no. 11, 1962. )
[Soviet arctie research, drifting stations]

A=1T0

Lemb, H.H. (197h4)

PROCEEDINGS OF THE INTERNATIONAL CONFERENCE ON
MAFFING THE ATMOSPHERIC AND OCEANIC CIRCULATIONS
AND OTHER CLIMATIC PARAMETERS AT THE TIME OF THE
LAST GLACIAL MAXIMUM ABOUT 17,000 YEARS AGO, AND
COMPARISONS WITH TODAY'S CONDITIONS AND THOSE OF
THE SO-CALLED LITTLE ICE AGE IN RECENT CENTURIES.

Held at Rorwich on 22 May 1973. Collected
Abstracts. East Anglia. Univ. Climate Research
Unit. Research Publieation mo. 2, 1974. 136p.
NTIS: FE-2Ls5 573,



A=1T1

Langleben, M.P.; Pounder, Elton R. (1969)

THE ICE COVER-OCCURRENCE, THICKENESS AND MOBILITY.
{In: Man in Cold Water Conference, Proceedings.
Montreal, McGill Univ., 1969, p. 36-37.)

(outlines main facts concerning sea ice conditions
such as occurrence, thickness, distribution,
drift]

A=1T2

LaViolette, Paul E.; Seim, Sandra E. (1969)
SATELLITES CAPABLE OF OCEANOGRAPHIC DATA ACQUISI-
TION - A HEVIEW. U.S. Naval Oceanographie Office.

Technical Report no. 215, May 1969. 90p.
NTIG: J’LD-H-EE 133.

A=1T3

Lenz, W. (1973)

WAS SICH AUS DEN EISANGABEN IN DEN TAGLICHEN
FANGMELDUNGEN DER DEUTSCHEN HOCHSEEFISCHEREIL
HERAUSLESEN LRSST--BEISFIEL GRONLAND.

Information fir die Fishwirtschaft, v. 20(6),

1973, p. 165-3?. In German. [discusses usefulness
of floating ice cbservations contained in daily
German fisheries reports with examples from
Greenland waters in 1971-T2 and 1972-T31

A=1Th

Lewis, Edward L. (1971)

INTRODUCTION TO ARCTIC SEA ICE. Engineering
Journel, v. Sh{1-2}, Jan.-Feb. 1971, p. 10-1k.
15 ref.

A-1T5
Lewis, Edward L.; Weeks. Wilford P. (1871)
SEA ICE: SOME POLAR CONTRASTS. (In: Deacon,

Bir George, ed. Symposium on Antarctic Ice and
Water Masses, Tokyo, Japan, 19 Sept. 1970, Papers.
Cambridge, Scientific Committee on Antarctie
Research, 1971, p- 23-34. 3 fig., L& ref.)
[reviews difference between ice of land-locked
Arctic Ocean and that of unrestricted Southern
Oeeanl

A=1T76
Lindsay, D.G. (1975)
SEA ICE ATLAS OF ARCTIC CANADA, 1961-1968.

Ottawa, Canada, Dept. of Energy, Mines and

Resources, 1975. 2l3p. Maps.
A-1TT
Loewe, Fritz (1970)

{Shelf ice or ice shelf?
In German.

SCHELFEIS ODER EISSCHELF?
Erdkunde, v. 2k(2), 1970, p. 1bL-L5.

A-1T78

MeGill Univ. MacDonald Physics Laboratory.
Research Projecti

ANNUAL REPORT. Montreal, Canada, McGill Univ.
Published annually. C[reports research progress,
mainly on sea icel

Ice

A-1T9
McGill Univ. Marine Sciences Centre
ANNUAL REPORT. Montreal, Canada, MeGill Univ.

Published annually. [research studies in sea ice

physics, pellutionl

A-180 *
MATN CONCLUSIONS AND RECOMMENDATIONS OF THE SEA
ICE CONFERENCE. J3kull, v. 19, 1970, p. 158-59.

)

1

A-181

MAW IN COLD WATER CONFERENCE, MONTREAL, MAY 12-13,
1969, FROCEEDIKGS. Montresl, MeGill Univ. and
Canada, Dept. of Industry, Trade and Commerce, 1969.
S5lp. Maps. Available from Canadian Society of
Oceanology, P.0. Box 2442, Station D, Ottawa K1P
5W5, Canada. Ccontains 23 papers presented at

this conference of Canadiesn scientists, engineers
and officielsl

A-183

Mathieu, Guy (1967)

OCEANOGRAPHY FROM FLETCHER'S ICE ISLAND, T-3.
Geo-Marine Technology, v. 3(2), 1967, p. 1L4-18.
Chistory of and research on T-31]

A-18L *

Mitchell, Peter A. (1976)

AERTIAL ICE RECONNAISSANCE AND SATELLITE ICE
INFORMATION MICROFILM FILE. U.S. Naval Oceano-
graphic Office. Reference Publication no. 17,
1976. Elgfa_supplem&nt, its Reference Publication
17(76), published May 1977; Reference Publication
17(77) is in pressl

A-185

MODEL OF A PAST ICE AGE MAY HELP FREDICT CLIMATE
OF THE FUTURE. Maritimes, v. 19(L), Nov. 1975,
p. 10-13.

A-186
Molloy, Arthur E. (1969)
THE ARCTIC OCEAN AND MARINE SCIENCE IN THE NORTH

POLAR REGION. Qceans Magazine, v. 1(2}, Feb.
1969, p. 66-T7. 10 fig., 6 ref., maps.

A-187

MONTHLY WEATHER REVIEW. Boston, Mass., American
Meteorological Society. Published monthly.
[Jjournal contains articles describing original
resgearch results in meteoroclogy, with particular
emphasis on numerical weather predietion,
satellite meteorclogy, general circulation of the
atmospheres, atmospheric turbulence and diffusion
and air-sea interactionsl

A-188

Morse, R.M. (1965)

RECOMMENDATIONS OF FANEL ON SEA ICE. {;E:
Oceanogra from Space: Proceedings of Conference

on the Feasibility of Conducting Oceancgraphic
Explorations from Aireraft, Manned Orbital and
Lunar Laboratories. Held st Woods Hole, Mass.,
24-28 Aug. 1964, April 1965, p. 339-L0.) C[presents
summary of discussions and recommendations to
consider remote sensing of sea icel

A-18g *

Mustafin, N.V. (1973}

QCEANCLOGICAL INVESTIGATIONS IN THE ARCTIC. {;g:
Treshnikov, A.Fé: ed. Problems of the Aretic and
Antaretic, v. 36=37. New Delhi, Amerind, 1973,

p. 18-15. 63 ref. NTIS: TT72-52006.) (Trans-
lated from "Okeanologicheskii issledovaniia v
arktiki," Problemy Arktiki i Anterktiki, v. 36-37,
1970, p. 19-3B.]




A-190

Karraway, L.M.;
(1972)

OFFSHORE CONDITIONE AND PROBLEMS. Canada.
Naticnal Research Council. Associate Committee on
Geotechnicel Research. Technical Memorandum

no. 104, 1972, p. 47-56. 2 ref. In English with

French summary.

Walker, G.W.; Lakusta, E.M.

A=191

BATIONAL ACADEMY OF SCIENCES, PROCEEDINGS. Wash-
ingten, D.C., National Academy of Sciences, 1972.
[weather modification conferences, ocean-atmos-
phere relationship, role of ocean ice as deter-
minant of world climatel

A-192

Nelson, Richard K. (1969)

HUNTERE OF THE NORTHERN ICE. Chicago and London,
Univ. of Chicago Press, 1969, L2%p. Maps.
Cincludes sections describing different kinds of
sea icel

A-193

Nevel, Donald Fugene; Weeks, Wilford F. (1970}
THE VOYAGE OF THE 5.5. "MANHATTAN." Military
Engineer, v. 62(L06), 1970, p. B0-82. Map.

A=19L *

Nikoleev, S5.G. (1976)

EXPERIMENT IN ORGANIZING OCEANOGRAPHIC INVESTI-
GATIONS OF THE ICE-EDGE ZONE OF THE CHUKCHI SEA.

{In: Treshnikov, A.F., ed. Problems of the Arctic
end Antarctie, v. L2. New Delhi, Amerind, 1976,
p- 5 ref. NTIS: TT75-52018.) (Trans-

lated from "Opyt organizatsii okeanograficheskikh
issledovanii v prikromochnoi oblasti Chukotskogo
moria,”™ Problemy Arktiki I Antarktiki, v. L2,
1973, p. 31-36.) [fast ice, ice edge, cceanc-
graphie surveys, water temperaturel

A-195

Nikolaev, V.D. (1966)

FODVIG I MAGRADA (Heroism and reward). Drughba
Naredow, no. 11, 1966, p. 198-218. In PRussian.
[describes the hardships besetting drifting
station North Pole-1l, set up April 1965 on &
2x3 km ice islandl

A=196

NOMERKTATURA MORSKIKH L'DOV: USLOVNYE
OBOZNACHENIIA DLIA LEDOVYKH KART Sea ice
nomenclature: Conventional terms used on ice
maps). Leningrad, Gidrometeoizdat, 1974. 85p.
Maps. In Russian and English. [over two hundred
terms relating to ice are defined in Russian, their
English equivalents giwven]

A-19T

Horina, A.M. (1968)

HYDROLOGICAL CHARACTERISTICS OF THE NORTHERN
BARENTS SEA. U.S5. Naval Oceanographic Office.
Translation no. 373, 1968. L2p. 9 fig., T tables,
18 ref. NTIS: AD-669 876. (Translated from
"Gidrokhimicheskaya kharakteristika severnoi
chasti Barentseva morya," Gosudarstvenni
Okesnopraficheskii Institut. Trudy, v. 83, 1965,
P. 243-271.) [semsonal varistions, phytoplankton,
nitrites, ice conditions]

‘TAS-F0-36-1, 1960,

&7

A-198

Nusser, Franz (1965)

NEUE EISBEZEICHNUNGEN FUR UNTERSEEBCOTFAHRTEN
UNTER DEM EIS (Wew ice terminoclogy for submarine

trips under ice). Deutsche Hydrographische
5), April 1965, p. 236-37T.

Zeitschrift, v. 17(

Ref. In German with English and French summaries.
[navigation underneath the ice cover offers
problems of how to designate the subsurface ice

formations from submariner's point of viewl

A-199

OCEAN '{h: IEEE INTERNATIONAT, CONFERENCE ON
ENGINEERING IN THE OCEAN ENVIRONMENT, RECORD, v. 1.
Held 21-23 Aug. 197k, in Helifax, Nova Scotia.

Hew York, Institute of Electrical snd Electronic
Engineers, Publication no. 74 CHO 873-0 OCC, 1975.

L30p. FRef.

A=200

OCEANOGRAPHIC CEULSE USCGC NORTHWIND--CHUKCHI ,
EAST SIBERIAN AND LAPTEV SEAS, AUGUST-SEPTEMBER
1963. U.S. Cosst Guard. Oceanographic Beport
no. B, March 1965. 69p. [datas, oceanography,
ice meteorclogy, bathymetry, cruises]

A=201
OCEANOGRAPHIC DATA REPORT:
ELLESMERE ISLAND, N.W.T.:
AUGUST 19T4. Canada.

D' IBERVILLE FIORD,
MARCH TO APRIL 197h:
Marine Sciences Directorate.
Pacific Region. Pacific Marine Science Report 75-1,
Feb. 1975. 126p. Ceonductivity, oceancgraphic
data, pressure variations, sea ice, sound veloeity,
temperature variations]

A=202

OCEANOGRAPHICAL OBSERVATIONS FROM DANISH LIGHT-
VESSELS AND COASTAL STATIONS, Charlottenlund,
Denmark,; Danish Meteorological Institute, 1972,
151p. NTIS: NT73-29386. In English and Danish.
[data on surface temperatures of the North Atlantie
in tabular form; salinity and current observations]

A-203

OCEANOGEAPHY. U.S. Defense Documentation Center.
Report Bibliography Jan. 1969-April 1973, TAS-73-55,
1973. L0Sp. NTIS: AD-T66 200. L[selection of
unelassified-unlimited distribution references)

A=20k4

QOCEANOGRAPHY. U.E. Defense Documentation Center.
Report Bibliography Jan. 1963-June lEEE,

BhSp. NTIS: AD-680 700 and
AD-B855 000. C[two-volume bibliography includes
references to marine life, ocean waves, tides,
currents, properties of sea water and ice ocean-

bottom topography and composition, equipment, and
oceanographic vessels]

A-205
OCEANOGRAPHY /ACOUSTICS. v i

Command Technical News, v. 16%1;. Jan. 1&7 p. 42-
k3. 3 fig. [acoustics, ses lce, engineering sonar]
A=206

OFFSHORE TECHNOLOGY CONFERENCE, STH, PAPERS, v. 1.
Held in Houston, Texas, 30 April-2 May 1973.

888p. Ref. L[sea ice, engineering, metecrological
factors, ice navigation]




A=-20T
Olenicoff, Sergel M. (1971)
THE SOVIET DARMS. Rand Corp. Faper P-LETS, 1971.

20p. NTIS: AD-T38 073. (Also in: AIDJEX
Bulletin, no. T, April 1971, p. 5-23.F [Soviet
seientists have developed and deployed Drifting
Automatic Radio-Meteorological Stations (DARMS)
specially designed to operate and gather data in
the pack-ice enviromment of the Aretic]

A=208 %

Olenicoff, Sergei M. (1973}

THE SOVIET DARMS FROGRAM: TWENTY YEARS OF
DEVELOFMENT , DEFLOYMENT, AND DATA. AIDJEX
Bulletin, no. 22, 1973, p. 8-34. C[describes Soviet
work in Arctic Ocean since 1953 with DARMS]

A-205 *

Olenicoff, Sergei M. (1968)

SOVIET DEVELOPMENT AND USE OF DRIFTING AUTOMATIC
RADIOMETEOROLOGICAL STATIONS FOR ARCTIC RESEARCH.
Hand Corp. FResearch Memorandum REM-562L-FR, May
1933. TEp. 21 fig., [ tables, ref.

NTIS: AD-669 802. ([ice drift, instrumentation,
meteorological measurement]

A=210 %

Olenicoff, Sergei M. (1975)

SOVIET LABORATORY FOR SEA ICE RESEARCH. Arctice
Bulletim, v. 1(5), 1975, p. 208-17. b fig., ref.
[low temperature research, artificial ice, lab
techniques, iece models, ice breakingl

A-211 %

Ostenso, Ned A., ed. (1966)

FROBLEMS OF THE ARCTIC AKD ANTARCTIC, no. 11.
Montreal, Arctic Institute of North America, May
1966.

A-212

Peulson, Clayton A. (In press)

AIDJEX ATMOSPHERIC PROGRAM REVIEW. FPresented
at Symposium on Sea Ice Processes and Models,
Seattle, Univ. of Washington, 6=9 Sept. 1977,
sponsored by ICSI and AIDJEX.

A=213 *
PERENNIAL ICE AND SNOW MASSES. UNESCO, Technical

Fapers in Hydvology, v. 1, 1970. 59p.

A=214

Peschanskii, I.5. (1968)

ICE SCIENCE AND TECHWNOLOGY. CRREL Translation
no. 117, 1968, 67p. NTIS: AD-T15 026.

(Translated from Ledovedeniye i Ledoteknika.
Leningrad, Izdatel'stvo, revised ed., 1967, p- 13-

379.) C[proposed classification of the ice cover
cn the basis of its originld

A=-215 *

Peschanskii, I.5.; Iakovlev, G.N.; Petrov, IL.G.
et a1 (1970)

PROSPECTS AND RESULTS OF ICE RESEARCE, (In:
Treshnikev, A.F., ed. Problems of the Arctic and
Antaretic, v. 36-37. New Delhi, Amerind, 1970,

p. 14G-T3. NTIS: TT72-52006.) (Translated from
"Ttogl 1 perspektivy ledoissledovatel'skikh rabot,"
Problemy Arktiki i Antarktiki, v. 36-37, 1970,

p. 116-3L.] [recent Soviet work in studying
properties of floating icel

&8

A-216

Petrov, I.G. (1976)

IZUCHENIE L'DOV HA DREIFUISHCHIKH STANTSITAKH
(Studying ice from drift stations). Vopros
Geografii, v. 101, 1976, p. TO-B6. 1% ref. In
Fussian. [drift etations, ocean currents, ice
cover thickness, ice structure, ice composition,
ice temperature, ice surface, ice air interface,
heat transfer]

A=Z21T *

Pounder, Elton R.; Langleben, M.P. (1972)
MCGILL ICE PHYSICS GROUP ACTIVITIES. AIDJEX
Bulletin, no. 14, 1872, p. 37.

A-218

Proskuriakov, B.V. (1965)

OSNOVNYE NAPRAVELENIIA NAUCHNYHH ISSLEDOVANIL

V 555k V OBLASTI LEDOTERMIKI (Basic trends in

ice research in the U.5.5.R.). Vsesoiuznyi Nauchno-
Issledovatel'skii Institut Gidrotekhniki.

Izvestiya, v. T8, 1965, p. 39-T0. bLb ref. In
Bussian with English and French summaries. [ice
thermal properties, ice jams, sea ice, ice
pressurel

A-219

Purrett, L. (1971)

THE SHIFTING WORLD OF ARCTIC SEA ICE. BScience
News, v, 100(5), July 1971, p. 80-81. Coutlines

aims of AIDJEX]

A=220

Quam, Louis 0. (1966)

ARCTIC BASIN RESEARCH. Naval Resesarch Reviews,

v, 19{10), 1966, p. 1-15. C[oceanogrephic research
gince 1947; history of ice island drifts]

A=-221

Rasmussen, Knud J. (1968)

ACROSS ARCTIC AMERICA, WARRATTVE OF THE FIFTH
THULE EXPEDITION. Westport, Conn., Greenwood,
1968,

A=222

Reed, John C.; Sater, J.E., ed. (1975)

THE COAST AND SHELF OF THE BEAUFORT SEA.
Proceedings of a symposium held in San Francisco,
7-9 Jan. 1974. Arlington, Va., Arctic Institute
of North Americea; 1975. T50p.

A-223

REFORT OF COMMITTEE A TO PLENARY ON ITEM 8: SEA
ICE. (In: World Meteorological Organization.
Commission for Maritime Meteorology, Sth Session.
Held in Kingston, RK.I., 1963. WMO, Unbound Papers,
no. CMM-V/PINK 1, 1968. 1bp. 3 ref.) C[metecro-
logieal deta, exploration, international coopera-=
tionl

A-225

Roots, E.F. (1976}

DATA AVATLABILITY FROM THE ARCTIC ICE DYNAMICS
JOINT EXPERIMENT (AIDJEX). Canadian Geophysical
Bulletin, v. 29, 1976, p. vii-xi. Cdescribes
what is available in the data bank and how it may
be obtained]



A=220R*
Sackinger, Willism M. (197T7)
ARCTIC COASTAL RESEARCH ON SEA ICE AKD OFFSHORE

PERMAFROST. Arctic Bulletin, v. 2(10), 1977,
p. 168-T6. 35 ref. [ice mechanics]
A=227

Samoilenko, Vliedimir (1966)

ERERGY FROM THE ARCTIC. Discovery, v. 25(6),
June 1966, p. 17-20. 3 fig., map. [weather,

energy, ice elimination, hest balance, theoreticall

A-228%

Santeford, Henry S.; Smith, J.L., comp. (197h)
ATDWANCED CONCEPTS AND TECHNIQUES IN THE STURY OF
SNOW AND ICE RESOURCES: "An Interdisciplinary
Symposium Held at Monterey, Calif., 2-6 Dec. 1973.
Washington, D.C., National Academy of Sciences,
197h. TBSp. NTIS: AD-TAT 130. C[information
needs and distinguishing characteristics, infor-
mation systems, radar techniques, remote sensing
techniques, nuclear technigues, and miscellaneous
techniquesl

A=220
Sater, J.E. (1969)

THE ARCTIC BASTH.
Institute of North America, 1969.

Washington, D.C., Arctic
337p.

A=230%

gater, J.E., ed. (1968)

ARCTIC DRIFTING STATIONS: A Report on Activities
Supported by the Office of Naval Research. FPro-
ceedings of a symposium held 12-15 April 1966

in Warrenton, Va. Washington, D.C., Aretic
Institute of North Americs, 1968. L75p. [sea

ice islends, drift staticns, logistics, stmospheric

physies]

A=231

Sater, J.E. (1974}

BEAUFORT SEA SYMPOSIUM REPORT.
Hotes, v. 4(2), 197k, p. 1-3.

Coastal Research

A-232

Sater, J.E. (1970}

NAVAL SURFACE SHIFP ARCTIC MISSIONS, V. 3:
ENVIRONMENT OF THE ARCTIC OCEAN AND THE RIMLARD.
Arctie Institute of North America. Technical
Report TR-N3001, Appendix B, 1970. 326p.

NTIS: AD-T16 L16. C[sea ice, ocean currents,
elimatology, geclogy of Arctic Ocean and coastal
areas]

A-233%

Schwarz, J. (In press}

NEW DEVELOPMENTS IN MODELING ICE FROBLEMS.
Presented at International Conference on Fort
and Ocean Engineering under Arctic Conditions,
Lth, Memorial Univ. of Newfoundland, 26-30 Sept.
1977.

A-23h
SCIENTIFIC PLAN FOR THE PROPOSED NANSEN DRIFT

STATION. Washington, D.C., National Academy of
Sciences, 1976. 24Tp. Cdrift stations, sea ice,

ice physies]

A-235
SEA ICE. (In: World Meteorological Organization.

Commission for Maritime Metecrolo th Session.
Held in Kingston, R.I., 1968. WMO, Unbound

Papers, no. CMM-V/DOC. T, 1968. 6p. 2 ref.
A-236

SEA ICE: REESTABLISHMENT OF THE WORKING GROUP ON
SEA ICE. (In: World Meteorological Organization.

Commission for Maritime Meteorology, 5th Session.
Held in Kingston, R.I., 1968, WMO, Unbound Papers,

CMM-V/DOC. 38, 196B. Sp. T ref.
A=23T
Sergin, 5.Ia. (197h)

GEOFIZICHESKIE ISSLEDOVANIIA PLANETARNOI MODELL
dftoed CREoR ST = 20§
SISTEMY "LEDNIKI-OKEAN-ATMOSFERA." Vladivostok,
197k. 196p. In Russian with English summaries.

A-238

Ehamont "ev, V.A.; Tsurikov, V.L.
PROELEMY MORSEOGO LEDOVEDENIIA. KONFERENTSIIA V
LENINGRADE (Problems in studying sea ice,
Conference in Leningrad). Akadgg%xa Nauk S35R.
VYestnik, no. 10, Oct. 1973, p. 108-110. In
Russian. C[arctic sea ice, ice forecasting,
aerjal reconnaissance, drifting, navigating
chemistry, ice cover dynamics, operation of drift
stationsal

{1973}

A-230
Shoemmker, B.H. (1976)
SHIPS OF ICE. U.S. Naval Institute. Proceedings,

v. 102(2), Feb. 1976, p. 103-06. C[pack ice,
history, drift stations]

A-2Lo*

Shpeikher, A.0. (1966)

LEDOVYY ATLAS KANADSKOY ARKTIKI (Ice atlas of
the Canadian Arctic). Problemy Arktiki i
Antarktiki, v. 23, 1966, p. 50-51. In Russian.
[review of C.W.M. Swithinbank's atlas published
in 19601

A-2L1 *

Shpaikher, A.0. (1973)

U.5. FAVAL ARCTIC RESEARCH LABORATORY IN ALASKA.
(In: Treshnikov, A.F., ed. Problems of the Arctic
and the Antarctie, v. 40. Jerusalem, Israsl Pro-
gram for Scientifie Translations, 1973, p. 132-33.
3 ref. NTIS: TT72-50085.) (Translated from
"Arkticheskais Nauchno-Issledovatel'skaia
laboratoriia VMF 5.5h.A. na Aliaske," Problemy
Arktiki i Anterktiki, v. 40, 1972, p. 131-3C,

3 ref.) [drift stations, occeancgraphy, aerial
reconnaissance]

A=2L2 »

Slessers, Martin A. (1970)

LIST OF TRANSLATIONS. Washington, D.C., U.S. Naval
Oceanographic Office, Supplement no. 1, 1970. 32p.
NTIS: AD=-T14 912. Csupplement to Naval
Oceanographic Office's List of Translations from

1 July 1968 to 1 Nov. 197031

A-2L3
Smith, Willard J. (1966)
INTERNATIONAL ICE PATROL.

SEGTEEQQGEE, V. 1?{5}:
1966, p. 1-4. 5 fig.
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A-2LY
Smith, Willard J. (1968)

INTERNATIONAL ICE PATROL. Oceanclogy Internaticnal .

v. 3(4), June 1968, p. 37. 1 fig.

A-2h5

Staib, p. (1966)

.ﬁ.H(a.TI.'IG E‘émm’ Explorers Journal, V. Lu(3), 1966,
p. 188-99. [attempt to cross Arctic Ocean by dog

sledge, which ended at Arlis II inm 19643

A-2hE

Stateman, Murray J. (In press)

AIDJEX DATA BANK. Presented at Symposium on Sea
Ice Processes and Models, Seattle, Univ. of
Weshington, 6-9 Sept. 1977, sponsored by ICSI and
AIDJEX.

A=2WT *

Stateman, Murray J. (197T)

DATA AVAILABLE FROM AIDJEX AS OF 1 MAY 197T7.
AIDJEX Bulletin, no. 36, 1977, p. 203-10. C[lists
data files and explains how data may be obtained]

A-2LB *

Stateman, Murray J. (1974}

ERTS-1 IMAGERY ACQUIRED BY THE AIDJEX BANK.
AIIJEX Bulletin, no. 25, 19Tk, p. 29-48. 10 fig.
[set of 628 photographs of Beaufort Sea, March-
Sept. 1973; describes method of cataloging,
indexing, displaying and analyzing these to study
ice concentration and movementl]

A-2hg *

STATION POSITIONS, AZIMUTHS, WEATHER 1972 AIDJEX
PILOT STUDY-PRELIMINARY DATA. AIDJEX Bulletin,
no. 1b, 1972, p. 63-69.

A-250

Stewart, R.W. (1965}

RECOMMENDATIONS OF THE PANEL ON CURRENTS. (In:
Qeeanogra from Space: Proceedings of Conference
on the Feasibility of Conducting Oceanographic
Explorations from Adreraft, Mamned Orbitel and
Lunar Leboratories. Held at Woods Hole, Mass.,
2h-28 Aug. 1964, April 1965, p. 19-20.) Csurface,
sea level, mapping, communication, satellitesl

A-251
Storrs, A.H.G.; Pullen, T.C. (1970)
5.5, MANHATTAN IN ARCTIC WATERS. Canadisn

Geo {ecal Journal, v. 80(5), 1970, p. 166-81.
Map. C[defines first-year and multiyear icel
A-252 *

Stringer, J.R. (1976)

FEDERAL ARCTIC RESEARCH: FISCAL 1975 REFORT OF
THE INTERAGENCY ARCTIC RESEARCH COCRDINATING
UD?HITTEE. Aretic Bulletin, v. 2{8}, 1976, p. bl-
12h.

£-253
SYMPOSIUM ON BENEFICIAL MODIFICATIONS OF THE MARINE
ENVIRONMENT, FROCEEDINGS. Washington, D.C.,
Netional Academy of Sciences, 1972. 1lép.

Ref.

A=254 *

SYMPOSIUM ON DRIFT ICE AND CLIMATE, REYKJAVIK 1969:
LECTURES AND DISCUSSION. J8kull, v. 19, 1969.
160p. Grephs, maps, tables. Cpresents an abridged
vergion, in English, of 21 of the 30 papers given
at the symposium, 27 Jan.-17 Feb. 19691

70

A-255

SYMPOSIUM ON BEMOTE SENSING IN THE POLAR REGIONS.
Held st Emston, Md., 6-80 March 1968. Washington,
D.C., Aretie Institute of North Ameriea, 1968.
Top. NTIS: AD-682 240, C[symposium was designed
to foster an exchange of ideas between the users
and potential users of remote sensing, and instru-
mentation and interpretation specialistsl

A-256

SYMPOSIUM ON SEA ICE PROCESSES AND MODELS. Held
at Seattle, Univ. of Washington, 6-0 Sept. 1977,
gponsored by International Commission on Snow and
Ice {(ICSI) and Arctic Ice Dynamics Joint Experiment

(AIDJEX). 1In press.
A-25T
Thomsen, H. (1972)

MARITIM METECROLOGI OG FYSISK OCEANOGRAFI.
Denmark. Dansk Meteorologisk Institut.
Meteorologisk Institut Gennem Hundrede Ar, 1872-
1972. Kobenhavn, 1972, p. 165-98. In Danish
with English summary. [meteorological and cceano-

graphical work in the North Atlantic since 1879,
ineluding ice observations in Greenland waters]

A=258 *

Thorndike, Alan S.; Cheung, J.Y. (1977)

AIDJEX MEASUREMENTS OF SEA ICE MOTION 11 APRIL TO
1L MAY 1976. AIDJEX Bulletin, no. 35, 1977. 14op.

(In:

A-259

Tolstikov, Evgeni (1068)

DRIFTING OVER THE ARCTIC. GCeographiecal Magazine,
w. Lo(12), April 1968, p. 1058-63, & fig.
[eccount of Soviet drifting stations in Arctie]

A-260*

Treshnikov, A.F.; Borisenkov, E.P.;

Volkov, N.A. et al (1973)

THE AMERICAN "ARCTIC ICE DYNAMICS JOINT EXPERIMENT"
FROJECT. {I_nt Treshnikov, A.F., ed. Problems
af the Arctic and Antarctie, v. 38. New Delhi,
Amerind, 1073, p. 9-18. 20 ref.

NTIS: TT72-52007.) (Also in: AIDJEX Bulletin,
no. 11, Nov. 1971, p. 11-22.) (Translated from
"ob amerikanskom proyekte "Ob" yedinennyy
eksperiment po izucheniyu dinamiki arkticheskikh

1'dov," Problemy Arktiki i Antarktiki, v. 38,
1971, p. 1h=21.})

A-261

Treshnikov, A.F., ed. (1965)

DVENADTSAT' PODNIGOV (Twelve exploits).
Leningrad, Izdatelstvo Gidrometeorologicheskoe,
1965. 321p. Ref. In Russian. [Soviet drifting
station accounts from 19371

A=262

Treshnikov, A.F. (1967)

IZUCHENIE SOVETSKOY ARKTIKI (Study of Soviet
Aretic). (In: Fedorov, E.K., ed. Meteorologiia
i Gidrologiia za 50 Let Sovetskoi Vlasti, Sbornik
Statei. Leningrad, Gidrometecizdat, 1967, p. 173-
186. Photo.) In Russian. Chistory of Soviet
research on the Arctic since 1918 in the fields

of hydrography, meteorology, hydrology, and
goeanography ]



A-263 *

Treshnikov, A.F. (1968)

NAUCHNE ISSLEDOVANIIA V ARKTIKE I ANTARKTIKE V
1965 G. (Scientific investigations in the Aretic
and Antarctic in 1965). Problemy Arktiki i
Antarktiki, v. 2b, 1966, p. 5-10. In Russian.

A-26L

Treshnikev, A.F. (1972)

OCEANOLOGICAL INVESTIGATIONS IN THE ARCTIC AND
ANTARCTIC DURING THE SOVIET REGIME. Oceanology,
v. 11(5), May 1972, p. 6BL-89. (Translated from
Okeanclogiys, v. 11(5), 1972.)

A-265 *

Treshnikov, A.F., ed. (1970)

PROBLEMS OF THE ARCTIC AND ANTARCTIC, V. 29-32.
Jerusalem, Israel Program for Scientific Trans-
lations, 1970. 536p. NTIS: TTT0-50017.
(Translated from Frobl Arktiki i Antarkitiki,
v. 29-32, 1968-69.) [arctic climate, sea ice,
ice navigation, polar regionsl

A-26R *

Treshnikov, A.F., ed. (1973)

PROBLEMS OF THE ARCTIC AND ANTARCTIC, V. 33-35.
Jerusalem, Israel Program for Scientific Trans-
lations, 1973. bLO3p. WTIS: TTT72-50006.

(Translated from Problesy Arktiki i Antarktiki,
v. 33-35, 1970.)

A-PET *

Treshnikov, A.F., ed. (1973)

PROBELEMS OF THE ARCTIC AND ANTARCTIC, V. 36-37T.
New Delhi, Amerind, 1973. 32Tp. Fig., tables,
ref. NTIS: TTT2-52006. (Transleted from
Problemy Arktiki i Antarktiki, v. 36-37, 1970.)

A-268 *

Treshnikov, A.F., ed. (1973)

FROBLEMS OF THE ARCTIC AND ANTARCTIC, V. 38.

New Delhi, Amerind, 1973. 18Tp. NTIS: TT72-52007
{'IT&nsla‘ted From Prublegg Arktiki i Antoarktiki,

v. 38, 1971.) Cclimate, sea ice, meteorology]

A-269 *

Treshnikov, A.F., ed. (1973)

FROBLEMS OF THE ARCTIC AND ANTARCTIC, V. Lo,
Jerusalem, Israel Frogram for Scientifie
Translations, 1973. L4Tp. NWTIS: TTT2-50089.

{Translated from Problemy Arktiki i Antarktiki,
V. 15'3. 19121}

A-2ZT0 *

Treshnikov, A.F., ed, (1975)

PROBLEMS OF THE ARCTIC AND ANTARCTIC, V. k1.
New Delhi, Amerind, 1975. 152p. Fig., tables,
ref. NTIS: TTTL-52009. (Translated from
Problemy Arktiki i Antarktiki, v. 41, 1973.)

A-2T1L *

Treshnikov, A.F., ed. (1978)

PROBLEMS OF THE ARCTIC AND ANTARCTIC, V. L2.

Wew Delhi, Amerind, 1976. 138p. NTIS: TT75-52018
and FB-261 149T. (Trenslated from Problemy
Arktiki i Antarktiki, v. b2, 1973.)

-

1

A-2T2

Treshnikov, A.F. (1978)

RECENT SOVIET RESEARCH IN THE ARCTIC. Alaska.
Univ., Institute of Marine Science. Ocecasional
Publication no. b, 1976, p. 55-59. 1 ref.

[ice breaking, meteorology]

A=-273

Treshnikov, A.F. [(1972)

SOVETSKIYE ISSLEDOVANIYA V ARKTIEE (Soviet inves—
tigations in the Arctic). Akademiya Nauk SSSR.
Izvestiya. Seriva Geograficheskaya, no. 3,
May/June 1972, p. 26-37. In Russian. Chistory of
Boviet investigations in the Aretic, which began
on July 2, 1918]

A-2Th

Treshnikev, A.F. (1965)

SOVIET RESEARCH IN THE ARCTIC. WMO Bulletin,

v. 1k(1), 1965, p. 15-18. C[summary of meteoro-
logical and oceanographical work in recent years,
ineluding observations from drifting stations and
studies of ice cover and ice movement]

A-2T5

Trowbridge, R. (1976)

THE ARCTIC ICE DYNAMICS JOINT EXPERIMENT (AIDJEX).
Naval Research Reviews, v. 29(5), 1976, p. B-1T.
[describes development and aims of experimentld

A=2TE

Taurikov, V.L. (1966)

K VOPROSU O MEZHDUNARODNOY LEDOVOY KOMENKLATURE

(On an international ice nomenclature).
Okeanclogiya, v. 6{2}, 1966, p. 372-78. In Russian.
[discussion of Canadian proposals to amend WMOD

sea ice nomenclaturel

A=2TT

Tesurikov, V.L. (1971)

MORSKIYE L'DY (Sea ice). Itogi Nauki. Geofizika.
Okeanclogiya, no. 1, 1971, p. B9-107. 104 ref.

In Russian. [methods of observation of sea ice,
its semsonal distribution and its properties]

A-2T8

Tsurikev, V.L. (196%)
SCIENTIFIC CONFERENCE ON SEA ICE.
v. 8(6), Sept. 1969, p. 859-62.

Oeceanology,
(Translated from

Okeanolo , ¥. 8(6), 1968.)

A=-2T9

Uda, M., ed. {19T1)

OCEAN WORLD: PROCEEDINGS OF THE ASSEMBLY., Joint

Oceancgraphic Assembly, IAPSO, IABO, CMG, SCOR.
Held 13-25 Bept. 1970, Tokyo, Japan. Tokyo, Japan
Society for the Promotion of Science, Dec. 1971.
562p. L[ice formation, pack icel

A=-280 %

Underwood, Dorothy (1975)

HAVAL ARCTIC RESEARCH LABORATORY.
v. 1{5), 1975, p. 197-199. Ref.

Arctic Bulletin,

A-281

U.5. Comst Guard (1967)
INTERNATIONAL ICE FATROL, 1966.
v. 37(216), April 1967, p. T1-Th.

Marine OQbgerver,



A-316 See also: B-12, B-héh
Wells, R.D. (1966)

SURVEYING THE EURASIAN ARCTIC. U.S5. Naval D-4o, D-L&, D-120, D-152

Institute. Proceedings, v. 92(10), Oct. 1966,

p. 79-B5. &L rig. E-1, E-62, E-102, E-210

A-31T H-1, H-L5, H-66, H-T6, H-BD, H-BG, H-159
Wilimoveky, N.J.; Wolfe, J.N., ed. (1966)

ENVIRONMENT OF THE CAPE THOMPSON REGION, ALASKA. I-7, I-12, I-19, I-22, I-115, I-116, I-183, I-27s5,

U.5. Comnittee on Environmental Studies for Projlect I-343, I-386.
Chariot. Oak Ridge, Tennessee, U.5. Atomic Energy

Commission, Division of Technical Information,

1966. 1250p. [bicenvironment, engineering

geology, patterned ground, drill core analysis,

slope processes, frost heave, soil classification,

gea ice, oceanography, radicactivityl

A=316 *

Williams, G.P. (1972)

SUMMARY OF CUREENT RESEARCH ON SNOW AND ICE IN
CANADA. Canada. National Research Council.
Associate Committee on Geotechnical Research.
Technical Memorandum no. 106, 1972. 30p.

A-319*

Wittmann, Welter I. (1972)

NAVOCEANO FIELD PARTICIPATION. AIDJEX Bulletin,
no. 14, 1972, p. 22-23.

A=320

WMO TSNOMENKLATUR. DANSK UDGAVE (The WMO sea ice
nomenclature. Danish edition). Dansk
Meteorologisk Institut. Meddelelser, no. 22, 1969.
2Gp. NTIS: N7l-22545, In Danish with English
SUSMATY .

A-321

World Meteorological Orgenization (1967}

REFORT OF THE FIRST SESSION OF THE WORKING GROUP
CH SEA ICE OF THE COMMISSION FOR MARITIME
METEOROLOGY. Geneva, World Meteorological
Organization, 1967. 62p. [proposals for ice
nomenclature, symbole, and codes, made at meeting,
18-23 Bept. 1967, Geneval

A-322
World Meteorological Organization (1967)

- 5] O PO ROLOGY .
World Meteorological Organization, 1967T.

A-323%

World Meteorological Organization (1970)

WMD SEA ICE NOMENCLATURE. World Meteorclogical
Orgenization, Technical Publication no. 145, 1970.
152p.

A-32L*

Yakovlev, G.N., ed. (1973}

STUDIES IN ICE PHYSICS AND ICE ENGINEERING, v. 300.
Jerusalem, Israel Program for Sclentific Trans-
lations, 19T73. 192p. NTIS: TTT2=-530005.
(Translated from Arkticheskii i Antarkticheskiil
Nauchno-Iesledovatel'skii Institut. Trudy, v. 300,
1671.) Cice physiecs, ice navigation, ice reporting,
ice forecagting, ice cover thickness, ice cover
strength, snow cover effect]

A=325

Zavatti, Silvio (1966)

LA NOMENCLATURA ITALIANA PER I GHIACCI DI MARE.
I1 Polo, v. 12(1-L), Jan.-Dec. 1966, p. 1-5. In
Italian, English and German.

Th



B. MICROSCALE ICE

B-1*

Addison, J.R. (1969)

ELECTRICAL FROPERTIES OF SALINE ICE. Journal of
Applied Physics, v. bO(8), 1969, p. 3105-1k.
NTIS: AD-TOL 269. [study of complex dielectric
permittivity of artificial sea ice as a function
of frequency, temperature and salinity]

B-2
Addison, J.R. [196T7)
ELECTRICAL PROPERTTES OF SALINE ICE. Montreal,

McGill Univ., 1967. Ph.D. thesis.

B-3*

Addison, J.R.; Pounder, Elton R. (196T)

THE ELECTRICAL FROFERTIES OF SALINE ICE. {Iﬂ;
Cura, Hirobumi, ed. Fhysics of Snow and Ice:
Proceedings of the Internaticnal Conference on Low
Temperature Science, v. 1, part 1. Sapporo,
Institute of Low Temperature Science, Hokkaido
Univ., 1967, p. 6L9-60. NTIS: AD-TOL 268.)
[measurements of dielectric constant and resis-
tivity of laboratory-grown saline ice from 20 Hz
to 10 Khz and wvarious salinities]

B-l

Addison, J.R. (1975)

ELECTRICAL PROFERTIES OF SALINE ICE AT 1 KHZ, DOWN
TO -150 €. Journal of Applied Physics, v. L6,

1975, p. 513-22.

B=5

Addigon, J.R. (1970}

ELECTRICAL RELAXATION IN SALINE ICE. Journal of
Applied Physics, v. u1(1}, 1970, p. 5k-63.

NTIS: AD-T05 T88. C[frequency dispersion of
dielectriec coefficient used to determine spectrum
of relaxation times which is interpreted in terms
of properties of ice and brinel

B-6*

Addisen, J.R. (1977)

IMFURITY CONCENTRATIORS IN SEA ICE. Journal of
Glaciclogy, v. 18(T8), 1977, p. 117-27. 26 ref.

.In English with French and Cerman surmaries.
Cimpurities, ice composition, ion density
{concentration)]

B-T

Addison, J.R.; Stalinski, P.; Pounder, Elton R.
(1974)

STUDIES ON THE ELECTRICAL FROFERTIES OF SALINE

ICE: FINAL REPORT, Montreal, MeGill Univ.
Macdonald Fhysics Laboratory, Ice Research Projedt,
197k, 69p. UT ref. NTIS: AD-TB0 h63/6.
[presents results of measurements of electrical R
properties at 1 Khz at temperatures down to -150 C
and at UHF and microwave frequencies]

B-B

Afanas'ev, V.B. (1971}

DIMENSIONAL FACTOR AND ITS INFLUENCE UPON
DETERMINATION OF THE COMPRESSIVE STRENGTH OF ICE.
Hydrotechnical Constructiom, mo. 11, 1971, p. 10k6-
Lo, B ref. |Translated from Gildrotekhnicheskoe
Stroitel'stvo, Nov. 1970.) C[ecompressive strength,
tests, laboratory technigues]

15

CHARACTERISTICS

Bog *

Allan, A.J.; Bilhem, R.G.; Goodman, D.J. (1975}
WIRE STRAINMETERS ON ICE. HNature, v. 255(5503),
May 1975, p. 45-UE. C[creep processes, wire
strainmeter, glacliers, ice forces, measuring
ingtrumentsl

B-10 ®

Acta, Masaaki; Tabata, Tadashi; Ishikawa, M.
(1976) = = £
I;I'DIG{TDKU-KEH KAIHYD CHOSA, 2: ASSHUKU EYODOD,
ORYOKU KANWA NO SOKUTEI (Aretic sea ice research,
Part 2: Measurement of compressive strength and
relaxetion of stress). Teicn Kagaku, Series A,
no. 34, 1976, p. 209-20. 6 ref. In Japanese with
English summary. C[Cice cover strength, compressive
strength, relaxation (mechanies), temperature
effects]

B-11

Appel', I.L.; Oudkovieh, Z.M.; Frolov, I.E. (1976)
0 SILAKH STHATIIA I VNUTRENNEGO SOFROTIVLENIIA V
LEDIANOM POKEOVE PRI NAZHIMNOM DREIFE

{Compression strength and internal resistance in
ice cover during pressure drift). Arkticheskii

i Anterkticheskif Mauchno-Issledovetel'skii
Institut. T ., v. 320, 107h, p. 153-60. 12 ref,
In Russian. C[ice cover strength, compressive
strength, ice deformation, drift, rheologyl

B=-12

ARCTIC BASIN. Washington, D.C.,; Arctic Institute
of North America, revised edition, 1969. 33Tp.
Ref. C[ice physies, sea ice, permafrost distribu-
tion, permafrost structure, cold weather
constructionl

B=13

Arikainen, A.I. ({(1976)

SOLENOST' I TEFLOVOE S0STOIANIE BERINGOVOMORSKIKH
VoD KAK POKAZATELI STEPENI RAZVITIIA CHUKOTSEOI
ZAPRIPAINOI PROGALINY V ITUNE (Salinity and
thermal stete of Bering Sea water as indicators
of the extent of ice-free beaches in the Chukchi
Sea in June). Problemy Arktiki i Antarktiki,

v. L8, 1976, p. 6b-69, 16 ref. In Russian.
[polynyas, sea ice distribution, ice forecasting,
vater temperature, sea water, salinityl

B-1k

Ashton, George D. (197h)

HYDRAULIC ROUGHNESS OF ICE COVERS. American
Society of Civil Engineers. Proceedings. Journal
of the Hydraulics Division, v. 100{HY2), Feb. 197h,
p. 321=23. 2 ref., [ice water interface, heat
transfer, ice bottom surface, fce structure,
fleating ice, ice frietion]
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Assur, Andrew (1967)

FLEXURAL AND OTHER PROPERTIES OF SEA ICE SHEETS.
(In: Oura, Hirobumi, ed. Physics of Snow and

Ice: Proceedings of the International Conference

B-22 %

Berger, R.H.; Mershall, 5.J.; Munis, R.H. et al
(1975)

HOLOGRAPHIC TECHNIQUE FOR MEASUREMENTS OF STRAIN.
CREEL Special Report no. 227, 1975. 325p.

on_Low Temperature Science, v. 1, Part 1. Sapporo,
Institute of Low Temperature Science, 1967,

P. 557-6T7. 5 ref.) [outlines mathematical treat-
ment of composite properties of sea ice to permit
computer or nomogram methods of predicting prop-
erties to be developedl

B-16 &

Assgur, Andrew (1972)

ICE ENGINEERING IN THE AMERICAN EXPERIENCE. (In:

I.A.H.R. Symposium cn Ice and Its Action on
aulic Btructures, Znd, Proceedings, v. 1.

Held in Leningrad 26-29 Sept. 1972. Leningrad,

International Assn. for Hydraulie Research, 1972,

p- 81-82.) [brief outline of current studies on

fleating ice [fresh and sea)l

B-17 *

Assur, Andrew [1978)

SEA ICE ENGINEERING. (In: International
Conference on Port and Ocean Engineering under
Aretic Conditions, 3rd, Proceedings. Held 11-15
Aug. 1975, Fairbenks, Alaska. Institute of Marine
Science, Univ. of Alaska, 1976, p. 231-3h4.)
Cverticel and horizontal forces, icebreaking ships,
pressure ridges, ice erosion and scouring,
icebergs, ice islands, modelingl

B-18

Beliskov, L.N. (197L4)

GIDROMEKHANICHESKIYE OSOBENNOSTI PODLEDNOGO SLOYA
{P0 EKSPERTMENTAL'NYM DANNYM) (Hydromechanical
features of the sub-ice layer (from experimental
date)). Problemy Arktiki i Antarktiki, v. b3-bLb,
197h, p. 147-52. In Russimn.

B-19

Belysheva, E.V. (1976)

SOLEVOY SOSTAV VOD ¥V ARKTICHESKOM BASSEYNE I YEGO
VLIYANIYE NA SOLENOST' MORSKOGO L'DA  (Salt
content of water in the Arctic Basin and its
influence on salinity of sea ice). Arkticheskii

i Antarkticheskii Nauchno-Issledovatel'skii
Institut, Trudy, v. 331, 1976, p. 157-65. 5 ref,
In Russian. Ciee salinity, ice formation, ion
density (concentration)l
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Bennington, Kenneth 0. (1968)

CRYSTAL AND BRINE RELATIONSHIPS IN SEA ICE. (Im:
Sater, J.E., ed. Arctic Drifting Stations: A
Report on Activities Bupported by the Office of
Naval Hesearch. Proceedings of a symposium held
12-15 April 1966 in Warrenton, Va. Washington,
D.C., Arctic Institute of North America, 1968,

p. 181-87. 11 ref. WTIS: AD-685 573.) (Also
Washington. Univ, Dept. of Atmospheric Sciences.
Contribution no. 142 and its Technical Report

no. 39, 1969.)

B-21 *

Bennington, Kenneth 0. (1967)

DESALINATION FEATURES IN NATURAL SEA ICE. Journal
of Glaciclogy, v. 6(LAY, 1967, p. BL5-5T.

NTIS: AD-663 611. (Also Washington. Univ. Dept.

of Atmospheric Sciences. Technical Report no. 30
and its Contribution no. 1h6, 1967.)
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NTIS: AD-A011 2LT7.

B-23

Bernard, R. (1965)

PENETRATION STUDIES OF ICE WITH APFLICATION TO
ARCTIC AND SUBARCTIC WARFARE. Stanford Research
Institute. R t, Nov. 1965. Bhlp. O ref.
NTIS: AD—EjQ 122, ([floating ice, ice cover
thickness, ice temperaturel

B-2h

Biewer, F.N.; Grinius, V.G.; Hammett, D.5. (1973)
ICE MODEL TESTING. (In: Offshore Technology
Conference, Sth, Papers, v. 1. Held in Houston,
Texas, 30 April-2 May 1973, p. I/757T-62. B8 ref.
OTC Paper no. 1812.) Cice models, sea ice, ice
mechanics, ice elasticityl

B-25

Biggs, Albert W. (1975)

VOLUME SCATTERING FROM ICE AND WATER IN INHOMO-
GENEOUS TERRATN. (In: AGARD Conference Froceed-
ings, mno. 144, Neuilly sur Seine, North Atlantic
Treaty Organization, Advisory Group for Aercspace
Regsearch and Development, 1975, p. 16-1 to 16-13.)

B=26

Biggs, Albert W. (1970}

VOLUME SCATTERING FROM SEA ICE AND GLACIER SHOW.
Kansag. Univ. Technical Report no. 137-2, 1370.
LEp., NTIS: AD-AO21 393. C[physical properties of
sea ice and dielectric properties of glacier anow
described in terms of dielectric mixtures and the
relaxation spectra of water at microwave fre-
quenciesal

B-27

Blinov, L.K. (1968)

SALT CONTENT OF SEAWATER AND ICE. U.S5. Naval
Oceancgraphic Office. Tranglation no. 370, 1968.
Bhp. iAlso Marine Hydrochemistry. Hanover, N.H.,
CRREL, 1970. NTIS: AD-T11 925.) (Translated
from Gosudarstvennyi Okeanograficheskii Tnstitut.
Trudy, v. 83, 1965, p. 5-53. [discusses the salt
composition of ocean waters, salinity in sea ice
in relation to processes of phase transitions;
formation of ice from sea water as a complex
solutionl

BE-28

Bogorodskii, V.V.; Bmirnov, G.E.; Bmirnov, S5.A.
(1975}

ACOUSTICAL PROFPERTIES OF SEA ICE IN ULTRASONIC
FREQUENCY RANGE. (In: Ocean 'Jl: IEEE Inter-
nationel Conference on Engineering in the Ocean
Enviromment, Record, v. 1. Held 21-23 Aug. 197k,
in Halifax, Novae Scotia. New York, Institute of
Electrical and Electronic Engineers, 19753, p. 121~
24, 5 ref.) [ilce acoustics, sea ice, ultrascnie
tegts, elastie waves, absorptionl
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Bozgrodnkii. V.V.:; Gavrilo, V.P.; Cusev, A.V.
{1974)

AKUSTICHESKI EFFEKTY PRI TRENWII L'DA (Acoustie
effects of ice friction). Arktichesgkii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 324, 1974, p. g7-103. 12 ref. In
Fussian. C[sea ice, drift, ice floes, ice friection,
ice breakup, noise (sound), acoustic measuring
instruments]

B-30

Bogorodskii, V.V.; Gusev, A.V. (1968)

AMBIENT NOISE UNDER ICE. REVIEW. Akusticheskii
Zhurnal, v. 14(2), April-June 1968, p. 153-62.

g fig., 16 ref. In Russien.

B-31 %

Bogorodskii, V.V.; Smirnov, G.E.; Smirnov, S5.A.
(1576}

ATTENUATION AND SCATTERING OF SOUND WAVES BY SEA

ICE. CHREEL Translatien mo. 539, Aug. 1976, p. 126-
32. L ref. NWTIS: AD-A030 B18.
B-32

Bogorodskii, V.V.; Gusev, A.V. (1973)

ATTENUATION OF SOUND IN ICE IN THE FREQUENCY RANGE
200-1100 KHZ. Soviet Physies. Acgustics,

v. 19(2), Sept.-0ect. 1973, p. 97-100. (Trans-
lated from Akusticheskii Zhurmal, 1973.)

B=-33

Bogorodskii, V.V.; Tripol'nikev, V.F. (197hL)

0 KONTRASTE ELEKTROMAGNITHYEH KHARAKTERISTIK NA
GRANITSE MORSKOY LED-VODA ({Contrast of electro-
magnetic characteristics of the sea-ice-water
boundary). Zhurnal Tekhnicheskoy Fiziki, w. LL(L),
1974, p. 835-38. In Russian. Lobservations on
pack ice and one-year icel

B-3b

Bogorodskii, V.V.; Khokhlov, G.P. (1969)
ELEXTRICHESKIE KHARAKTERISTIKI DREIFUIUSHCHEGO
ARKTTCHESKOGO L'DA V DIAPAZONE CHASTOT 100 GTS-

1 MoT8. (Electricel properties of drifting
arctic ice in the freguency range of 100-1 MHz).
Akademiya Nauk S55SH. Dokl . Seriya Matematika,

Fizika, v. 189(1/6), 1969, p. 1230-32. Ref.
In Russian.

B-35

Bogorodskii, V.V.; Tripol'nikov, V.P. (1973)

ELEXTORMAGNITRYYE KHARAKTERISTIKI MORSKOGO L'DA
V DIAPAZONE 30-L00 MGTS (Electromagnetic char-
acteristics of sea ice in the 30-L00 MHz range).

Akademiya Nauk 533R. Doklady. Seriya Matematika,
Fizika, v. 21311F35, 1973, p. 577-T9. In Russian.
B-36

Bogorodskii, V.V.; Gaitskhoki, B.Ia.; Tripolnikov,
v.I. (1973)

ELECTROMAGNETIC AND OPTIC CHARACTERISTICE OF SEA
ICE. (In: Orvig, Svenn, ed. Energy Fluxes over
Polar Surfaces. Proceedings of the IAMAFP/IAPSO/
SCAR/WMD symposium held in Moscow, 3-5 Aug. 197L1.
Geneva, World Meteorological Organization, 1973,

. 281-99.) C[discusses remote methods of measuring
thickness of drifting sea icel

TT
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Bogorodskii, V.V.; Koslov, A.I.; Tuchkov, LT
(1976)

EMISSIVITY OF ICE, TERRESTRIAL, AND SEA SURFACES
MODELED BY STRATIFIED HETEROQGENECUS STRUCTURES.
CRREL Translation ne. 539, Aug. 1976, p. 29-35.
14 ref. NTIS: AD-A030 818. (Translated from
"Izluchatel'naia sposcbnost' ledianykh, zemnykh i
morskikh poverkhnostel, modeliruemykh sloisto-
necdnorodnye? strukturami," Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.

Trudy, V. 376, 1975, p. 32-38.)

B-38

Bogorodskil, V.V.; Cavrilo, V.P. (197Th)
FIZICHESKIE METODY ISSLEDOVANIIA NAPRIAZHENNOGO
SOSTOLANIIA LEDIANOGO POXROVA (Physicel methods

of studying stresses in pack ice). Arkticheskii i
Antarktieheskil Nauchno-Issledovatel'skii Tnstitut.
Trudy, v. 316, 197k, p. 59-69. 26 ref. In Russian.

B-39

Hogorodskii, V.V.; Khokhlov, G.P. (1971)
INTERLAYER POLARIZATION IN ICE WITH NaCl INCLUSIONS.
Arkticheskii i Antarkticheskii Nauchno=-
Issledovatel'skii Institut. Transactions, v. 293,
1971, p. BB-91l. G5 ref. NTIS: TITO-50158.
(Translated from "Mezhdusloineis pelierizatsiia vo
1'du soderzhaschem vkliucheniie NaCl," Arkticheskii
i Antarkticheskii Nauchno-Issledovatel'skii
Institut. Trudy, v. 295, 1970, p. 103-07.)

B=kO

Bogorodskii, V.V.; Khokhlov, G.P. (1974}
INTERFRETATSIIA EESFERIMENTAL'NYKH DANNYEH PRI
IZMERENII NECDNORODNYHEH OBRAZTSOV MORSKOGO L'DA
V SANTIMETROVOM DIAPAZONE (Experimental data
interpretaticn in measuring inhomogeneous samples
of sea ice in the microwave range). Arkticheskii
i Antarkticheskil Neuchno-Issledovatel'skii

Institut. v. 324, 197k, p. 28-32. In
Russian.
B-b1

Bogorodskii, V.V.; Galkin, BE.I. (1966)
INVESTIGATICON OF THE INTERNAL FRICTION OF ICE SLABS
WITH A LAYER OF SNOW DURING FLEXURAL VIERATIONS.
Soviet Physics. Acoustics, v. 12(k), 1967, p. 360-
3. (Translated from “Issledovaniye vnutrennego
tremya plastin 1'da so sloyem pri izgibnykh
kolebanivakh," Akusticheskii Zhurnal, v. 12(k},

1966, p. bk11-15.) C[investigations on slabs
frozen in a tank of water in the lsboratoryl

B-L2

Bogorodskii, V.V.; Khokhlov, G.P. (197L)
ISSLEDOVANIE ELEKTRICHESKIKH SVOISTV MORSKOGO L'DA
SETCHATYMI KONDENSATORAMI (Grid capacitors for
studying electrical properties of sea ice).
Arkticheskii i1 Anterkticheskii Nauchno-

Issledovatel'skii Institut. Trudy, v. 324, 1974,
Ps G ref. In Russian.




B-L3
Bogorodskii, V.V.; Ehokhlov, G.P. (1371}
MEASUREMENTS OF THE PERMITTIVITY AND CONDUCTIVITY
OF SEA ICE WITHOUT CONTACT ELECTRODES.

skii i Antarkticheskii Nauchno-
Issledovatel'skii Institut. Transactioms, v. 293,
1971, p. T1-T5. L ref. WNTIS: TTT0-50158.
{Translated from "Analiz beskontaktnogo metoda
izmereniia dielektricheskoi prenitsaemosti i
provodimesti morskogo 1'da," Arkticheskid i
Antarkticheskii Nauchno-Issledovatel'skii Institut.

Trudy, v. 295, 1970, p. B3-88.

Bl

Bogorodskii, V.V.; Gavrilo, V.P.; Gusev, A.V.
{1971}

NONLINEAR EFFECTS ACCOMPANYING ICE BREAKING IN A
LIQUID. Arkticheskil i Antarkticheskii Neuchno-
Issledovatel 'skii Institut. Transactions, v. 295,
1971, p. 133-38. 6 ref. FKTIS: TIT0-50158.
(Translated from "0 nelineinykh effektakh pri
razrushenii 1'de v zhidkosti," Arkticheskii 1
Antarkticheskii Neuchno-Issledovatel’skii Institut.
ngﬂp v. 295; 1970, p. 159=65.

Bl *

Bogorodskii, V.V. (1976)

PHYSICAL METHODS OF STUDYING ICE AND SHNOW.
Translation no. 539, Aug. 1976. 248p. Ref.
NTIS: AD-A030 B18. (Translated from "Fizicheskie
metody issledovaniia 1'da i snega,” Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 326, 1975. 228p.) C[proceedings of a
scientific symposium which was held in Leningrad
on 1-5 Oct. 19731

CRREL

B-LA
Bogorodskii, V.V. (1971)
THE PHYSICS OF ICE. Jerusalem, Isreel Frogram for

Scientific Translations, 1971. 157p.

NTIS: TT70-50158. (Translated from Arkticheskii
i Antarkticheskii Nauchno-Issledovatel'skii
Institut. Trudy, v. 295, 1970.) C[ice physics,
glacier ice, sea ice, lce crystalsl

B-LT

Bogorodskii, V.V.; Smirnov, G.E.; Smirnov, S5.A.
(1975)

POGLOSHCHENIE I RASSEIANIE ZVUKOVYEH VOLN MORSKIM
L'DOM (Absorption and scattering of acoustic
waves in sea ice). Arkticheskii i Antarkticheskii

Nauchno-Igsledovatel'skil Institut. Trudy, v. ige,
1975, p. 128-34, ref. In Russian.

B=Lf

Bogorodskil, V.V.; Gavrilo, V.P.; Gusev,; A.V.

et al (1972)

STRESSED ICE COVER STATE DUE TO THERMAL WAVE AND
RELATED UWDERWATER NOISE IN THE OCEAN. (Ia:
I.A.H.R. Symposium on Ice and Its Action on
Hydraulie St-rl.u:tures: 2nd, Proceedings, v. 2.
Held in Leningrad 26-29 Sept. 1972. Leningrad,
International Assn. for Hydraulic Research, 1972,
p. 28-33.) [physicel-stetistical relationships
of underwater noise, recorded under ice, with
variations of air temperature and surface wind

speeds; undervater noise being caused by thermal
erackal]

78

B-Lg

Bogorodskii, V.V.; Khokhlev, G.P. (1971}

EFFECT OF SOME BALT COMPONENTS AND THEIR
COMPOSITION ON THE ELECTRICAL FROPERTIES OF ICE.
Arkticheskii i Antarkticheskii Nauchno-
Issledovatel'skil Institut. Transactions, v. 295,
1971, p. T&-Bl. 3 ref. NTIS: TTTO=-50158.
{Translated from "Vliianie nekotorykh solevykh
komponent 1 ikh sosteva na elektricheskie svolstva
1'da,™ Arkticheskii i Antarkticheskii Nauchno-
Issledovatel 'skii Institut. Trudy, v. 295, 1970,
p. 89-95.) [ice composition, ice physics, ice
electrical properties)

B-50

Bondarev, E.A.; Kolmogorov, A.V. (1974)

DINAMIKA LEDIANYKH MASS (Ice dynamies). (In:
Fizika L'da i Ledotekhnika (Ice physics and ice
engineering). Yakutsk, 197L, p. S0-B6. 17 ref.)
In Russian. Cice structure, impurities, ice
strength, polycrystalline ice, ice creep, ice
mechanies, viscoelaesticity, deformation,; ultrasonic
tests, modelsl

E-51
Bourkland, Martin T. (1968)

OCEANOGRAPHIC CRUISE SUMMARY, WESTERN GREENLAND
SEA, AUG.-SEPT. 1965. U.S. Naval Oceanographic

Office. Informal Report no. 10, March 1968. 18p.
NTIS: AD-6T1 058.
B=-52

Bradley, D.L.; Colvin, G.M. (1972)

ACOUSTIC MEASUREMENTS IN THE WEST GREENLAND SEA.
U.5. Naval Ordnance Laboratory. Technical Report
NOLTR-T2-13%, Jume 1972. 17p. NIIS: AD-7L6 B39,
[ice acoustics, underwater acoustics, acoustic
measuring equipment]

B=53

Bradley, -D.L.; Colvin, G.M. (1973)

LONG RANGE ACOUSTIC TRANSMISSION LOSS IN THE
MARGINAL ICE ZONE OF ICELAND. U.S. Nawval

Ordnance Leboratory. Technical Report
NOLTR-T2-21T, April 1973. 33p. NTIS: AD-T63 6R2.
[zound transmission, ice acoustics, acoustic
measurement]

B-5L

Bradley, D.L.; Colvin, G.M. (1972)

LONG RANGE ACOUSTIC TRANSMISSION LOSS IN THE
NORTHERN DENMARK STRAIT. U.S. Naval Ordnance

Laboratory. Technicel Report NOLTR-TE—J.TE. 1972.
2bp. FTIS: AD-TS5h 39L.

B-56

Brown, J.B.; Milne, A.R. (1967)

REVERBERATION UNDER ARCTIC SEA-ICE. Acoustical
Society of Americe. Journal, . L2(1), 1967,

p. T8-82. Fig., B ref. [measurements of back-
seattering strength and correlation with surface

roughness]

B=-5T

Brown, J.R.; Brown, D.W. (1966)

REVEREERATION UNDER ARCTIC SEA-ICE. Acoustical
Society of America. Journmal, v. bo(2), 1966,

p. 399-hok. B fig., T ref. [strong dependence
of under-ice back-scattering on surface roughnessl]
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Buck, Beaumont M. [1965)

ICE DRILLING IN FLETCHER'S ICE ISLAND (T-3) WITH
A PORTABLE MECHANICAL DRILL. Arctie, w. 18(1),
1965, p. 51-54. [operational deteils using
Houston Model V-100 drill in "pressure mode";
temperature and chlorinity measurements on icel

B-59

Byrd, Robert C. (1971}

DIELECTRIC PROFERTIES OF SEA ICE IN THE FREQUENCY
RANGE FROM 26CHZ TO LOGHZ. (In: Alaska. Univ.
Institute of Arctic Environmental Engineering.
Report no. T203, 1971. + 15 ref. M.5. thesis.
NTIS: AD-T36 593.) Cice dielectrics, temperature
effects, salinity, electromagnetic prospecting,
radar echoes, ice surface, topographic features]

B-60

Campbell, Kerry J.; Orange, Arnold 5. {197k}
ELECTRICAL ANISOTROFY OF SEA ICE IN THE HORIZONTAL
PLANE. Journal of Geophysical Research, v. T%{33).
Nov. 19Tk, p. S059-63. 7T ref. C[electrical
properties of sea icel

B-61

Chapman, H.P.; Seett, H.D. (1966)

BACKSCATTERING STRENGTHS OF SEA ICE. Acoustical
Society of America. Journal, v. 39(6), 196G,

pe 1191-93. 5 ref. [measurements for "point"
gsources of sound in sea-water scattered back from
smooth young lce and heavily rafted winter icel

B-£2

Cherepanov, N.V. (1973}

CLASSIFICATION OF THE CRYSTALLINE STRUCTURE OF
ARCTIC ICE. i!g; Treshnikov, A.F., ed. Problems
of the Arectic and Antaretie, v. 40. Jerusalem,
Israel Program for Scientific Translations, 1973,
p. 75-80. Map. HTIS: TTT72-50089.) (Trans-
lated from "Sistemalizatsiya kristallicheskikh
struktur 1'dov v Arktiki," Problemy Arktiki i
Antarktiki, v. 40, 1972, p. T8-83.)

B-63 *

Cherepanov, N.V. (1975)

MAIN RESULTS OF AN INVESTIGATION OF THE CRYSTAL
STRUCTURE OF SEA ICE. (In: Treshnikov, A.F., ed.
Problems of the Arctic and Antarctic, v. b1. New
Delhi, Amerind, 1975, p. 55-68. 6 fig., ref.
NTIS: TPTL-52009.) (Translated from "Osnovnyye
rezul "taty issledovaniya kristallicheskoy
struktury morskikh 1'dov,™ Problemy Arktiki 4
Antarktiki, v. b1, p. L3-54.7

B-6h *

Cherepanov, N.V. (1570)

ROLE OF THE THERMAL REGIME OF A WATER BODY IN THE
FORMATION OF THE CRYSTAL STRUCTURE OF ICE. (Ia:
Treshnikov, A.F., ed. Froblems of the Arctic and
Antarctic,; v. 29=33. Jerusalem, Israel Program
for Scientific Translations, 1970, p. S56-6h.

& ref. NTIS: TT70-50017.) (Translated from
"Rol' termicheskogo rezhima vodoema v formirovanii
kristallicheskoistruktury 1'da," Problemy Arktiki
i Antarktiki, v. 29, 1968, p. 55-63.)

T8
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Cherepanov, H.V. (1973}

SPATTAL ARRANGEMENT OF SEA ICE CRYSTAL STRUCTURE.
(153 Treshnikov, A.F., ed. Problems of the Arctic
and Antarctic, v. 38. New Delhi, Amerind, 1973,
p. 176-81. 2 fig., 6 ref. NTIS: TI72-52007.)
(Translated from "Prostranstvennaia
uporiadochennost' kristallicheskel struktury
morskikh 1'dov," Problemy Arktiki { Antarksiki,
v. 38, 1971, p. 137-b0.) C[ice erystal structure,
ice ecrystal optiecs, ice crystal sigel

B-66

Cherepanov, N.V. (1966) .

STRUCTURE OF SEA ICE OF GREAT THICENESS. Cansda.
Defence Research Hoard. Directorate of Scientific
Information Services. Translation, ne. T-LLB-R,
Jan. 1966. 7p. o fig., 5 ref. OTIS: AD-631 236.
{Translated from "Skruktura morskikh 1'dov
bol'shoi tolshchiny," Arkticheskii 4
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 26T, 1964, p. 13-18.) [thickness, ice
island, sea ice structurel

B-&T

Chikovskii, 5.5. (1976)

O RASCHETE TEMPERATURY MORSKOGD L'DA NA
STARDARTNYKH CORIZONTAKH NABLIUDENII (Caleula-
tion of sea ice temperature at standard depths of
cbservation). Arkticheskii i Antarkticheskid
Nauchno-Issledovatel'skil Institut. Trudy, v. 331,
1976, p. 185-B8. Lk rer. In Russian. Cice
temperature, ice cover strength, thermal conduc-
tivity, ice salinity, air temperature, analysis
(mathematics)]

B8 #

Chikovskii, 8.5. (1973)

SUPERCOOLING OF SEA WATER UNDER NATURAL AND
LABORATORY CONDITIONS. ({In: Yakovlev, G.N., ed.
Studies in Ice Physics and Ice Engineering, v. 300.
Jerusalem, Israel Program for Scientific Trans-
lations, 1973, p. 121-34. 35 ref.

NTIS: TT72-50005.) (Transleted from "O
pereckhlazhdenii morskikh vod v prirodnykh i
laboratornykh usloviiakh," Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skiil Institut.
Trudy, v. 300, 1971, p. 137-52. [supercooled
vater, ice formation, ice growth, ocean currents,
water temperature, ice water interfacel
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Chugui, I.V.; Legen'kov, A.F.; Eremin, N.N.
{1975)

TEMFERATURE MEASUREMENTS FROM DRIFTING ICE ISLAND
"NORTH POLE 19." Oceanclogy, v. 14(l4), Msy 1975,

p. 495-98, (Translated from Okeanologiya, v. 14(L),
1975. )
B-TO

Coon, Max D.; Mohaghegh, Mohammed M. (1972}
PLASTIC ANALYSIS OF COULOME PLATES AND ITS
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SCALE MODEL ULTRASONIC STUDY OF ARCTIC ICE., FINAL
TECHNICAL REPORT 1 OCT. 1972-1% JAN. 1975.
Georgetown Univ. Dept. of Physies. Final Report,
1975. HNTIS: AD-A0OL 249, [scale-model study of
goniec reflectivity, trensmissivity and the
partition of energy upon sonic incidence at the
arctiec iee cover]

B=2TT

Mayer, Walter G.; Behravesh, M.; Flona, T.J.
(1974)

S0NIC REFLECTIVITY FROM SEA-ICE/WATER INTERFACES.

Georgetown Univ. Dept. of Physics. Technical
Report no., 2, March 197k, bUlp., NTIS: AD-TT5 655.

[reflectivity curves calculated for sea-ice/water
boundaries in which the densities and sonic
velocities in the two media are changed in
increments]

B-278 *

Maykut, Cary A.; Greafell, T.C. (1975)

THE SPECTRAL DISTRIBUTION OF LIGHT BENEATH FIRST-
YEAR SEA ICE IN THE ARCTIC OCEAN. Limnology and
Oceanography, v. 20(h), July 1975, p. ESE—ES-

T fig.; ref. NTIS: AD=-AQ1T L13.
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Mendel'son, V.L.; Hozlov, A.I.; Finkel'shtein, M.I.
{1972)

INVESTIGATION OF 30ME ELECTRODYNAMIC MODELS OF ICE
(SHEETS USEFUL) IN RADAR-SOUNDING FROBLEMS.
Akademiya Nauk 3SSR. Izvestiya. Atmospherie and
Oceanic Physics, v. Bl{L), 1972, p. 225=-29. (Trans-
lated from "Issledovanive nekotorykh
elektrodinamicheskikh modeley 1'da v zadachakh
radicloketsionnoge zondirovaniya," Akademiya Hauk
S855R. Izvestiya. Fizika Atmosfery i Okeana,

v. 8L}, 1972, p. 396-L02.) C[method developed for
estimating intensities of signals reflected from
upper and lower interfaces of floating ice sheets,
assuming a variety of models]

8-200
Merino, M.P. (197L)
INTERNAL SHEAR STRENGTH OF FLOATIKG FRAGMENTED ICE

COVERS. Iowa City, Univ. of Iowa, May 197h. 80p.
3 ref. M.5. thesis.

93

B-281

Metge, M.; Strilchuk, A.; Trofimenkoff, P. (1975)
OF RECORDING STRESSES IN ICE. (In: Frenkenstein,
Guenther E., ed. International 5 sium on Ice
Problems, 3rd, Proceedings. Held 1%-21 Aug. 1975,
Hanover, N.H. International Assn. of Hydraulie
Research, 1975, p. 459-68. T ref.) In English

with French summery. [(ice mechanics, stresses,
strains, temperature effectsl

B-282

Michel, Bernard (1970}

ICE PRESSURE ON ENGINEERING STRUCTURES. CRREL
Monograph III-Blb, 1970. Tlp. Graphs, tables,
85 ref. [Csummarizes the existing knowledge on
forces exerted by an expanding ice sheet, impact
forces of ice on structures, and vertieal forces
exerted by ice on hydrauliec structures, including
mathematical computationsl
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Milne, A.R.; Ganton, J.H.; MeMillin, D.J. (1967)
AMBIENT NOISE UNDER SEA YCE AND FURTHER MEASURE-
MENTE OF WIND AND TEMPERATURE DEFENDENCE.
Acoustical Society of America. Journal, v. hi(2},
1967, p. 525-28. ([letter; noise under shore-fast
ice related to wind and temperature changes, that
under moving ice is not so easily accounted forl

B-28L

Milne, A.R. (1971)

PREDICTIONS OF TEMPFERATURES IN SNOW-FREE SEA ICE
WITH HOURLY CHANGES IN ATMOSPHERIC HEAT FLUXES.
Canada. Defence Research Board. Defence Hesearch
Establishment Pscific. Report, no. 71-3, 1971.
30p. [ealeulations made of temperatures vs. time
and depth in arctic ice with hourly atmospheric
heat fluxes as input data for April 19681

B-285
Milne, A.R.; Brown, J.R. (196T)
REVEREERATION UNDER ARCTIC SEA-ICE. Acocustieal

Society of America. Journal, v. 42(17, July 1967,
P- TE-%E. Fig., B ref.

B-286

Milne, A.R. [1967)

S0UND PROPAGATION AND AMBIENT NOISE UNDER SEA ICE.
{(In: Albers, V.M., ed. Undervater Acoustics,

v. 2. N.¥., Pleoum Press, 1967, p. 103=-38.
Leffects of cheracteristic of aretic seaz and of
ice cover]

B-287T

Milne, A.R.; Ganton, J.H. (1965)

A STATISTICAL DESCRIFTION OF NOISE UNDER SHORE-
FAST SEA ICE IN WINTER. Ceneda. Defence Research

Board. Pacific Naval Laboratory. Report no. 65-1,
Jan. 1965. 23p. Map, 6 ref.

B-288

Milne, A.R. {1966}

STATISTICAL DESCRIFTION OF NOISE UNDER SHORE-FAST
SEA ICE IK WINTER. Acousticsl Soclety of Americe.
Journal, v. 39(6), 1966, p. 11T4-B2. [attempt tec
relate field measurements of noise to wind action
and cracking originsl
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Milne, A.R. (1972)

THERMAL TENSION CRACKING IN SEA ICE: A SOURCE OF
UNDERICE ROISE. Journal of Geo gical Research,

v. T7l12), 1972, p. 2177-92. Fig., 31 refl.
B-290
Milne, A.R. (197L)

WIND NOISE UNDER WINTER ICE FIELDS. Journal of
Geophysical Research, v. T9(6), 19Th, p. B03-09.
12 ref. [explains mechanism of noise production]

B-291

Mchaghegh, Mohemmed M. (1973)

ANALYSIS OF THE FAILURE OF SEA ICE BEAMS. (In:
Offshore Technology Conference h, Papers, v. l.
Held in Houston, Texas, 30 April-2 May 1973,

p. I/T27-1/732. Paper no. OTC 1809. 12 ref.)
[ice sheets, ice bearing capacity, ice plasticity,
ice deformation, ice loads, strain measurement]

B-252 *

Mohaghegh, Mohammed M. (1973)

LETERMINING THE STRENGTH OF SEA ICE SHEETS.
ATDJEX Bulletin, no. 18, 1973, p. 96-109. L fig.,
15 ref. [describes method for determining axial
and bending strengthl

B=293

Mohaghegh, Mohammad M. (1972)

FLASTIC ANALYSIS OF COULOME FLATES AND ITS AFPLI-
CATICN TO THE BEARING CAPACITY OF SEA ICE. GSeattle,
Wash., Univ. of Washington, 1972. 1blp. Ph.D.
thesis. Univ. Microfilm order no. T2-28636.

B-29h

Mohaghegh, Mohammad M.
STRENCGTH OF SEA ICE SHEETS.
Pp. 1009. [abstract onlyl

(1972)
E0S, v. 53(11), 1972,

B-2Q5%

Nagzintsev, Iu.L. (1973)

ISOSTATIC PHENOMENA ON PACK-ICE FLOES. (In:
Yakovlev, G.N., ed. Studies in Ice Physiecs and Ice
Engineering, v. 300. Jerusalem, Israel Program for
Scientific Translations, 1973, p. 57-%4. 3 ref.
BTIS: TIT2-50005.) (Also CRREL Translation

no. 394, Aug. 1973. 1llp. NTIS: AD-T98 828.)
(Translated from "Izostaticheskie yavleniya na
dreyfuyushchikh ledyanykh polyakh," Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 300, 1971.) Csea ice, ice floes,
isostasy, ice plasticity, ice elasticity, ice cover
thickness, ice meltingl

B-206

Nazintsev, Tu.L. (1974)

KOLICHESTVENNYYE SOOTNOSHENIYA V FAZOVOM SOSTAVE
MORSKOGO L'DA  (Quantitative relations in phase
composition of sea ice). Problemy Arktiki i
Anterktiki, v. Us, 197k, p. 62-67. In Russian.
Eice physics,; salinity and thermal properties]

B-297

Nazintsev, Iu.L.; Panov, V.V, (1975)
TEFLOFIZICHESKIE KHARAKTERISTIKI MORSKOGO L'DA
(Thermal characteristics of sea fce). Arkticheskii
i Anterkticheskii Nauchno-Issledovatel'skii
Institut. Trudy, v. 317, 1975, p. lT72-82.
In Russian.

14 ref,

=11

B-208 %

Nelson, Richard D. (1976)

INTERNAL STRESS MEASUREMENTS IN ICE SHEETS USING
EMBEDDED LOAD CELLS. (In: International Confer-
ence on Port and Ocean Engineering under Arctie
Conditicns, 3rd, Proceedings. Held 11-15 Aug.
1975, Fairbanks, Alaska. Institute of Marine
Selience, Univ. of Alaska, 1976, p. 361-T3.)

B-299

Kelson, Richard D. (197L)

MEASUREMENTS OF TIDE- ARD TEMPERATURE-GENERATED
STRESSES IN SHOREFAST SEA ICE. (In: Reed, John
C.; Sater, J.E., ed. The Coast and Shelf of the
Beaufort Sea. Proceedings of a symposium held in
San Francisco, 7-9 Jan. 1974, Arlington, Va.,
Arctic Institute of North Amerieca, 1974, p. 195-
20k, )

B-300

Nelson, Richard D.; Sackinger, William M. (1976)
STRESSES IN SEA ICE. {151 American Society of
Mechanical Engineers Joint Petroleum Mechanical

Engineering and Pressure Vessels and Piping Con-
ference, Mexico City, 15-2h Sept. 19?3.;

B-301

Kelson, Richard D.; Teuriainen, M.J.; Borghorst, J.
{1972)

TECHNIQUES FOR MEASURING STRESS IN SEA ICE.

of Alaska, Institute of Arctic Environmental
Engineering, 1972.

Univ.

B-302

Neshyba, Steve; Neal, Vietor T. (1971)
TEMPERATURE AND CONDUCTIVITY MEASUREMENTS UNDER ICE
ISLAND T-3. Journal of Geophysical Research,

v. T6(33), Nov. 1971, p. BlOT-20. L[salinity
variations, temperature profiles, ice islands,
vertical profiles]

B-303 *

Nevel, Donald Eugene (1970)
CONCENTRATED LOADS ON PLATES.
Report nmo. 265, March 1970. 8p. 11 ref.

NTIS: AD-TO3 8T6. Canalysis (mathematics), ice
bearing capacity, elastic properties, loads
{forces)l

RREL Research

B=30L

Nevel, Donald Bugene (1976)
CREEF THEORY FOR A FLOATING ICE SHEET.
N.H., Dartmouth College, 1976.

Hanover,
110p. FPh.D.

thesis. Univ. Microfilm order no. T6-23966.
{Also CRREL Specisl Report no. T6=b, June 1976.
112p. NTIS: AD-AD26 122.)

B-305

HNevel, Donald Eugene; FPerham, Roscoe E.; Hogue,
Gary B. (1972)

ICE FORCES ON VERTICAL PILES. Hanover, N.H., Cold
Regions Research and Engineering Laboratory, 1972.
llp. NTIS: AD-T50 358. [limiting force level;
fajlure process in icel

B-306 *

Nevel, Donald Eugene (1970)

MOVING LOADS ON A FLOATING ICE SHEET. CREEL
Research Report no. 261, May 1%70. 13p. 10 ref.
NTIE: AD-TOT 923.




B-307 *
Hevel, Donald Eugene (1966)
TIME DEFENDENT DEFLECTION OF A FLOATING ICE SHEET.

CHREL Research Report no. 196, July 1966. 16p.
T fig., 12 ref. NTIS: AD-638 T17.

B-308 *

Nevel, Donald Eugene (1970)

YIERATION OF A FLOATING ICE SHEET. CHREL

Research Report ne. 281, Aug. 1970. 9p.

NTIS: AD-T12 995. (Also in: Canada. National

Research Council. Associate Committes on Geo-
technical Research. Technical Memorandum, no. 98,
Neov. 1970, p. 57=-65.) [develops solution for

vibration of elastic plate floating on water]

B-309 %

Niedrauer, Terren M. (1977)

BRINE DRAINAGE AND CONVECTION IN YOUNG SEA ICE.
Washington. Univ. Dept. of Atmospheric Sciences.
Scientific Heport no. 15, July 1977. Tp-

B=310

Nipcon, F.; Osterkamp, T.E.; Weller, Gunter E.
{1971}

MEASUREMENTS OF LIGHT TRANSMISSION IN SHOHEFAST
ICE. (In: Secience in Alaska: Alaska Science
Conference, 22nd, Proceedings. Held 17-19 Aug.
1971, in College, Alaska, 1971, p. 122.) Cabstract

only; measurements made with photocells in core
holesl
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Novikev, Iu.R. (1973)

FRIBORE DLYA AVTOMATICHESKOGO OPREDELENIYA
SPLOCHENNOSTI L'DA  (An instrument for automatic
determination of ice cohesion). Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 307, 1973, p. 183- In Russian.
Efleating icel

B-312

Numrich, S.K. (1974)

LOW-FREQUENCY SOUND PROPAGATION IN THE MARGINAL ICE
ZONE OF THE GREENLAND SEA. Acoustical Society of
America. Journal, v. 5&6{Suppl. 5-50), Fall 197k,
[abstract only; acoustic measurements, hydrophones,
sound propagation, sound sources, sound transmis-
sion, towed instruments]

B-313 *

Nye, John F. (1976)

COCRDINATE SYSTEM FOR THE TWO-DIMENSIONAL STRESS
AND STRAIN-RATE AND ITS APFLICATION TO THE DEFOR-
MATION OF SEA ICE. AIDJEX Bulletin, no. 33, Sept.

1976, p. 131-L3. 2 ref.
B-314 *
Nye, John F. (1976)

DISCLINATIONS AND CATASTROFHES IN THE VECTOR AND
TENSOR FIELDS OF BEA ICE. AIDJEX Bulletin, no. 33,
Sept. 1976, p. 105-29. T ref. [pack ice, mathe-
matical models, vector a&nalysis, tensor analysis]

B=315 #

Hye, Jehn F. (1975)

DISCONTIRUITIES IN THE ATIJEX MODEL. AIDJEX
Bulletin, no. 28, 1975, p. 119-26. Ref.

95
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Nye, John F. (1973)

THE MEANING OF TWO-DIMENSIONAL STRAIN-RATE IN A
FLOATING ICE COVER. AIDJEX Bulletin, ne. 21, 1973,
p. 9=17. [sets up definition of strain and then
seeks how what is actually measured relates to
defined quantityl

B-317 *

Nye, John F. (1973)

THE PHYSICAL MEANING OF TWO-DIMENSIONAL STRESSES
IN A FLOATING ICE COVER. AIDJEX Bulletin, mo. 21,
1973, p. 1-8. C[discusses how to relate two-
dimensional stresses in models to real three-
dimensional onesl

B-318

Offenbacher, E.L.; Roselman, I.C. (1971)
HARDNESS ANISOTROPY OF SINGLE CRYSTALS OF ICE IH.
Nature, Physical Science, v. 234(L49), Dec. 1971,
p- 112-13. [herdness of both basal and prismatic
plage of ice has been measured between =5 and
=12 C1

B-319 *

Ono, Nobuo (1976)

ARCTIC SEA ICE RESEARCH, PART III: MEASUREMENTS OF
STATE OF THERMAL STHESS INDUCED IN SURFACE LAYER OF
SEA ICE COVER. Teion Kegeku, Series #, no. 34,

1976, p. 221-26., 2 ref. In Japanese with English
SuUFmATY .

B=320

Ono, Nobuo (1965)

KATHYD NO NETSU NO SEISHITSU NO KENKYD, I: USU I
TOHYD KO NETSU DENDORITSU NO SOKUTEI (Thermal
properties of sea ice, I: Measurements of the
thermal conductivity of young winter ice). Teion
Kagaku, Series A, no. 23, 1965, p. 167-76. 1In
Japanese with Engliﬂh SURMATY .

B=321

Ono, Nobuo (1965)

KATHYD NO NETSU NO SEISHITSU NO KEWKYD, II:
FUKINSHITSUNA HYOSD KO K/CP NO ATAT O MOTOMERU
(Thermal properties of sea ice, IT: A method for
determining the Kfep-value of a non-homogeneous

ice sheet). Teion Kegaku, Series A, no. 23, 1965,
p. 177-63. In Japanese with English summary.
B-322

Ono, Hobuo (1966)

KAIHYD NO NETSUTEKI SEISHITSU NO KENKYD, III:
KATHYD NO HINETSU NI TSUITE (Thermal properties of
gea ice, III: On the specific heat of sea ice).
Teion Kagaku, Series A, no. 2k, 1966, p. 249-58.

In Japanese with English summary. [(two methods of
celeulating specific heat)
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Ono, Nobuo (1967)

SPECIFIC HEAT AND HEAT OF FUSION OF SEA ICE.
Cura, Hirobumi, ed. Physics of Snow and Ice:
Proceedings of the Interpational Conference on Low
Temperature Science, v. 1, part 1. Bapporo,
Institute of Low Temperature Science, Hokkaido
Univ., 1967, p. 599-610. & ref. In English.)
(Also "Udel'naie teploemkost' { teplota plavleniia
morskogo 1'da,"™ Eksperimental'nye Issledovaniia
Protsessov Teplochmena v Merzlykh Gornykh FProdakh
{Experimental studies of heat transfer processes in
frozen rocks)., Moscow, Nmuka, 1972, p. 52-60. 1In
Russian.) (deduction of values on basis of thermal
and phase equilibrium; laboratory tests to see
whether such equilibrium is established, and with
what time=lagl

{In:

B-32L #
Ono, Nobuo; Tanuma, Kunio (1973)
STRAIN MEASUREMENTS ON PACK-ICE FLOW WITH INFRARED

DISTANCER. Teion Kagaku, Series A, no. 31, 1973,
p. 221-29. fig., 5 ref. In Japanese with
English summary.

B-325

Ono, Nobuo (1975)

THERMAL FROPERTIES OF SEA ICE, PART L: THERMAL
CONSTANTS OF SEA ICE. CRREL Transletion no. hET,
Jan. 1975. 19p. NTIS: AD=-BOOO 929. Translated

from Teion Kegaku, Series A, no. 26, 1968,
p. 329-k9.)

B-326

OFERATION TANQUARY FLLESMERE ISLAND, N.W.T.
1963-1966. Canada. Dept. of Energy, Mines and
Resources. Canadian Ogeapnographic Data Centre.
Data Record Series, no. 13, 1960. 152p. 28 ref.
[meteorclogical data, salinity, statistical data,
occeanography, traverses]

B=327

Ostoich, G. (1972)

THE THERMAL CONDUCTIVITY OF SALINE ICE.
Canada, McGill Univ., 1972. M.5. thesis.

Montreal,

B-328 *

Oura, Hirobumi, ed. (1967)

PHYSICS OF BNOW AND ICE: FPROCEEDINGS OF THE
INTERNATIONAL CONFERENCE ON LOW TEMPERATURE
SCIENCE, v. 1, part 1. Sapporo, Institute of Low
Temperature Science, Hokkaido Univ., 1967. Tllp.
[papers presented at the meeting held in Sapporo,
14-19 Aug. 19661

B-329

Outealt, 5.I. {1973}

SIMULATION OF THE DIURNAL SURFACE TEMPERATURE
CONTRAST IN SEA ICE AND TUNDRA TERRAIN. Archiv

fur Meteorologie, G sik und Bioklimatologie,
geries B, v. 21!2-3?, 1973, p. 147-56. 9 ref. In
English with German summary. C(environment
simulation, climate, thermal analysis, tenperature
variations, tundre terrain, active layer thickness]

B-330
Paige, R.A.; Kennedy, ER.A.
g H 5 QF 8 I

OF RING TENSILE STRENGTH. U.5. Naval Civil
Ergineering Laboratory. Technical Report

no. R-545, Oct. 1967. 2Bp. 13 fig., 1 table,
12 ref. NTIS: AD-659 298. [sea ice, load
carrying capacityl

(1967)

B=-331

Panfilov, D.F. (1966)

ANALYSIS OF THE BEARING CAPACITY OF AN ICE COVER
TAKING INTO CONSIDERATION ITS NONHOMOGENEITY WITH
HEIGHT. Igvestiys Vurov, Stroitel'stvo i
Arkhitekturas, no. 2, 1966. In Russian,

B-332
Panfilov, D.F. (1972}
APPROYIMATE FORMULAS FOR THE DETERMINATION OF THE

CARRYTHG CAPACITY OF ICE. U.5. Army. Foreign
Science and Technoll Center, 1972. 1l2p.

HNTIS: AD-T65 968. (Translated from "Priblizhennye
formuly dlya opredeleniya nesushchel sposobnosti
lda," Koordinatsionnykh Soveshchanii

Gidrotekhnike. Trudy, no. 10, lEEE.F [rigorous
calculation of the carrying capacity of ice baszed
on the theory of elastic foundationl

B=333

Panfilov, D.F. (1970)

BENDING OF A FLOATING ICE STRIF SUBJECTED TO LOCAL
LOADS MEAH THE EDGE. Izvestiya Vuzov,
Stroitel'stvo i Arkhitekturas, no. 1, 1970. In
Russian.

B=33k

Panfilov, D.F. (1966)

EBENDING OF THE INFINITE ICE STRIF WHICH IS
SUBJECTED TO A LOAD OF SHORT DURATION. Izvestiya
Vuzov, Stroitel'stve i Arkhitektura, ne. 12, 1%3.
In Russian.

B-335

Panfilov, D.F. [1970)

CALCULATING ICE COVER STRENGTH. Izvestiva Vuszov,
Stroitel'stvo i Arkhitekturs, no. 6, 1970. In
Russian.

B-336

Panfilov, D.F. (1970)

THE CHANGE OF THE BEARING CAPACITY OF AN ICE COVER
DUE TO LOADS OF LONG DURATION. Izvestiya Vuzov,
Stroitel'stvo i Arkhitektura, no. 3; 1970. In
RBussian.

B-337

Panfilov, D.F. [(1965)

0N CREEP DEFORMATIONS OF ICE. Koordinacionnykh
Soveshehenii po Gidrotekhnike., Trudy, v. 23.

Moscow/Leningrad, Izdatelstvo Energia, 1%65. In
Russian.

B-338

Panin, G.N. (1967)

VLIYANIYE SOLENOSTI HA PROCHNOST' L'DA  (Influence
of salinity on ice strength). Moscow. Univ.

Seriya 5: Geografiva, v. 22(5), 1967,
In HRussian.

Vestnik.
p. 10B-11.




B-339

Paquette, R.G.; Bourke, R.H. (1976)
OCEANOGRAPHIC INVESTIGATION OF THE MARGINAL SEA-
ICE ZONE OF THE CHUKCHI SEA, MIZPAC 1974, FINAL
REPORT, 10 JUNE 197k-30 JUNE 1975. Monterey,
Calif., U.S. Neval Postgraduate Schocol, 1976.
129p. NTIS: AD-AD25 85L.

B-340

Paren, J.G.; Walker, J.C.F. (1971)

INFLUENCE OF LIMITED SOLUBILITY ON THE ELECTRICAL
AND MECHANICAL PROPERTIES OF ICE. Hature,
Physical Science, v. 230(12), March 1971, p. T7-T%.
Ref. [at low temperetures, the hydrated salts in
polar ices have negligible dielectriec lossl

B-3k1 *

Parmerter, R. (197L]

DIMENSIONLESS STRENGTH PARAMETERS FOR FLOATING ICE
SHEETS. AIDJEX Bulletin, no. 23, 19Tk, p. 83-05.
(Also in: International Conference on Port and
Dcean Engineering under Arctic Conditicns, 2nd,
Proceedings. Held 27-30 Aug. 1973, Reykavik.
Univ. of Icelsnd, 1974, p. 490-501.) Cequations
governing floating ice sheet subjected to vertical
loading are studied in dimensionless form; more
complex problems in which in-plane forces interact
through vertical deformations to create edditional
leading as in raftingl

B-3h2

Pekhovich, A.I.; Zhidkikh, V.M.; Shatalina, I.3.
et al (1975)

CONTROL OF THE THICKENESS AND STRENGTH OF THE ICE
COVER. (In: Frankenstein, Guenther E., ed.
International Symposium on Ice Problems, 3rd,
Proceedings. Held 18-21 Aug. 1975, Hanover, K.H.
International Assn. of Hydraulie Research, 1975,
p. bBT-98. 2 ref.) Cice growth, ice strength, ice
cover thicknesa, heat transfer, temperature
controll

B-343

Persidsky, M.D.; Richards, V. (1965)

NEW APFROACHES IN MEASURING THE LINEAR RATE OF ICE
CRYSTALLIZATION IN WATER AND AQUEOUS SOLUTIONS.
New York Academy of Seciences. Annals, v. 125(2),
1965, p. 677-B8. Graphs, 17 ref. [Ldesign of an
instrument for measuring the velocity of
erystallizationl

B-34L *

Peschanskii, I.5.; Chikovskii, 5.5. (1973)

0 FIZIKO-MEKHANICHESKIKH SVOYSTVAKH LEDYANOGO
POKROVA MOREY KARSKOGOC I LAPTEVYKH (On the
mechenical properties of ice cover in the Kara and
Laptev Seas). Akademiya Nauk SSSR. Institut
Geografii. Materialy Glyatsiologicheskikh
Issledovaniy. Khronika, Obsuzhdeniys, no. 21,
1973, p. 149-53. 1In Russian with English summary.

B-3ks *

Peschanskii, I.5. (1973)

STATIC PRESSURE OF SEA ICE. (In: Yakovlew, G.M.,
ed. Studies of Tee Physies and Tee Engineering,
v. 300. Jerusalem, Israel Program for Scientific
Translations, 1973, p. 1-k. 2 fig.

NTIS: TT72-50005.) (Alse CRREL Translation

no. 4o&, Aug. 1973. 8p. NTIS: AD-T69 T27.)

a7

B=3LE &

Petrov, I.G. (1971}

DIVISION OF THE ARCTIC MARINE ICE COVER INTO
AEGIONS ACCORDING TO ICE STRUCTURE. (In: Yakovlev,
G.N., ed. Studies in Tee Physics and Iece Engi-

neering, v. 300. Jerusalem, Israel Program for

Scientific Translatiens, 1971, p. 33-45. T fig.
NTIS: TTT2-50005.)

E-3k4T

Peyton, Harold R. (1968)

ICE AND MARINE STRUCTURES, PART 2: SEA ICE FROP-

ERTIES. Ogesn Industry, v. 3(9), 1968, p. 59-65.
Graphs, 13 ref. ([(geometric wodel of the growth
of ice indicating the entrapment of brine between
platelets]
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Feyton, Hareld R. (1966)

SEA ICE STHENGTH. Alaska. Univ. Geo gilcal
Institute. Final Report no. UAG R-=182, Dec. 1966.
27hp. Fig., LB ref. NTIS: AD-653 883. (Alsc
Fairbanks, Univ. of Alaska, 196T7. 270p. Fh.D.

thesis.) Cice failure, sea icel
B-3Lo*

Peyton, Harold RH.
SEA-ICE STRENGTH: EFFECTS OF LOAD RATES AND SALT
REINFORCEMENT. {;E: Sater, J.E.; ed. Arctic
Drifting Stationa: A Report on Activities
Supported by the O0ffice of Naval Research.
Proceedings of a symposium held 12-15 April 1966
in Warrenton, Va. Washington, D.C.; Aretic
Institute of North America, 1968, p. 197-216.)

(1968)

B-350

PIER MEASURES ICE FRESSURES. Engineering News=—

Record, v. 179(2k), Dec. 1967, p. 34. 2 fig.
Cice pressure, ice load recorders]

BE-351

Pounder, Elton H.; Langleben, M.P. (1968)
ACOUSTIC ATTENUATION IN SEA ICE. (In: I.A.5.H.

Commission of Spow and Ice. HReports and Discus-
sions. International Assn. of Sclentific Hydro-

logy, Publication no. 79, 1968, p. 161-69.

KTIS: AD-690 437.) (Also Megill Univ. MeDonald
Physics Leboratory. Ige Research Frojeect.

Report S-1b, June 1968. 1B8p. NTIS: AD-679 627.)
[laboratory and field measurements in freguency
range 10=500 kHzl

B=-352

Pounder, Elton R.

HIGH FREQUENCY AUDIO ABSORPTION IN SEA ICE. U.S.
Office of Neval Research Code » April 1966.
Unpublished report.

B-353

Pounder, Elton H.; LeBlanc, A. {In press)

ICE WATER STRESS AT OTATION SKOW BIRD, AIDJEX.
Presented at Symposium on Sea Ice Processes and
Models, Seattle, Univ. of Washington, 6-9 Sept.
1977, sponsored by ICSI and AIDJEX.



B-354 ¥

Pounder, Elton R.
PHYSICS OF ICE. Oxford, Pergamon Press, 1965.
151p. [mechanical, thermal, electrical properties
and crystallography of pure and sea ice; formation
and growth of an iece cover; ice drift and ice
controll

(1965}

B=355

Pounder, Elten R. (1969}

STRENGTH AND GROWTH RAYES OF SEA ICE. (In:

Seminar. Held at Calgary, Alberta, in 1968.
5 te of Mining and Metallurgy,

Special Volume no. 10, 1969, p. T3-T6. Graph,
tables, b ref.)

B-356

Prentiss, Devid; Davis, Edward; Kutschale, Henry
(1965)

HATURAL AND MAN-MADE ICE VIBRATIONS IN THE CENTRAL
ARCTIC OCEAN IN THE FREQUENCY RAKGE FROM 0.1 TO

100 CPS8. Columbia Univ. Lamont Geclogical
Observatory. Technical Report, no. 4, June 1965.

Ice

Shp, L2 fig., S ref.

B-35T7 *

Pritchard, Robert 5. (197h)

ELASTIC STRAIN IN THE ATDJEX SEA ICE MODEL. ALDJEX
Bulletin, no. 2T, 1974, p. b5-62. & fig., ref.

B-358 *

Pritchard, Robert 8. (1976)

ESTIMATE OF THE STRENGTH OF ARCTIC PACK ICE.
AIDJEX Bulletin, no. 34, Dec. 1976, p. 9L-113.
3 ref. C[pack ice, ice strength, ice models]

B-359

Proskuriakov, B.V.; Berdennikov, V.P. (1971)
METOD OPREDELENIIA NAFRIAZHENIT LEDIANOGO POKROVA
I OPYT EGO FRIMENENIIA (Method of determining
stresses in ice cover and its application).

Gogsudarstvennyl Gidrologicheskil Institut. Trudy,
v. 184, 1971, p. 3-22. 3 ref. In Russian.

B=360

Pruppacher, Hans R. (1967)

SOME RELATIONS BETWEEN THE STRUCTURE OF THE ICE-
SOLUTION INTERFACE AND THE FREE GROWTH RATE OF ICE
CRYSTALS IN SUPERCOOLED AQUEQOUS SOLUTTORS.
of Oolloid and Interface Science, v. 25(2), Oct.
1967, p. 285-94, Fig., ref. [experimental method
devised to determine the rate at which ice crystals
grow freely in supercooled water and in dilute
aqueous solutions of various saltsl]

B-361 *

Ramseier, René€ 0. (1972}

FORMATION OF PRIMARY ICE LAYERS. (EEF I.A.H.E.
Symposium on Ice and Its Action on Hydrauwlis
Btructures, Znd, Proceedings. Held in Leningrad,
26-29 Sept. 1972. Leningrad, International Assn.
of Hydraulic Research, 1972, Paper 3.1. 8p.)
Creviews effects of water temperature and current
on primary ice crystal formationl

Journal

B=362

Reeh, Niels (1970)

THERMAL STRESS IN A VISCO-ELASTIC PLATE IN SIMPLE
EXTENSION. Denmark. Techniecal Uniwv. Danisgh
Center for Applied Mathematics and Mechanics.
Report no. T, 1970. 19p. C[analysis of temperature
variations in plate, and enalysis of internal
stress caused by those variations, applied to
natural ice coversl

B-363

Reismann, Herbert; Lee, Yu-Chang (1968)

DYNAMICS OF A FLOATING ICE SHEET. Journal of
dronautics, v. 2(2), April 1968, p. 108-11.

T fig., 1 table, T ref. C[surface loading, plate

theory, floating icel

B-36h
Rhoeds, E.M.
ICE CROSSINGS. Morthern Engineer, v. 5(1), 1973,
p. 19-2L, [techniques developed for improving
upon the natural freezing process to ipcrease the
capacity and duration of ice crossings]

(1973)

B-365 *
Richardsen, Charles; Keller, E.E. (1966)
THE BRINE CONTENT OF SEA ICE MEASURED WITHE A

NUCLEAR MAGNETIC RESONANCE SPECTROMETER. Journal
of Glaciology, v. 6(L3), 1966, p. 89-100. 5 fig.,

19 ref.

B-365 *

Richardson, Charles (1976)

PHASE RELATIONSHIFPS IN SEA ICE AS A FUNCTION OF
TEMFERATURE. Journal of Glaciology, v. 1T{T7),
1976, p. S507-19. 12 ref. In English with
French and German summaries. C[phase transfor-
mations, salt iece, brines, nuclear magnetic
resonance, water temperaturel

B-367
Riehl, N. et al
PHYSICS OF ICE.

{1969)
New York, Plenum Press, 1969.

B-368

Rose, G.D.; Masterson, D.M.; Friesen, C.E. (1975)
SOME MEASUREMENTS OF LATERALLY-LOADED ICE SHEETS.
(In: Frankenstein, Guenther E., ed. Inter-
national SIEE§§;E!_OM Ice Problems, 3rd, Proceed-
ings. Held 18-21 Aug. 1975, Hanover, N.H. Inter-
national Assn. of Hydraulic Research, 1973,

P. 555-66. 3 ref.) [ice deformation, ice
strength, static loads, ice elasticity]

B-369 *

Ross, Bernard (1967)

PENETRATION AND FRACTURE OF SEA ICE DUE TO IMPACT
LOADING. (In: Oura, Hirobumi, ed. Physies of
Snow and Ice: Proceedings of the International

Conference on Low Temperature Seience, v. 1, part
1. BSapporo, Institute of Low Temperature Science,

Hokkaido Univ., 1967, p. U99-521. 13 ref.)
[reports on studies to explore the possibility of
air-dropping scientific instrumentation packages
in remote lce—covered regions of the Arctic for
oceancographic researchl




B-3TO

Ross, Bernard; Heanagud, 5. (1969)

PENETRATION STUDIES OF ICE WITH APPLICATION TO
ARCTIC AND SUBARCTIC WARFARE. Stanford Research
Institute. Heport, Sept. 1969. 526p. 103 ref.
KTIS: AD-861 TTL1L.

B-371

Ross, Bernard (1967)

FENETRATION STUDIES OF ICE WITH APPLICATION TO
ARCTIC AND BUBARCTIC WARFARE, FHASE II STUDY.
Stanford Research Institute. Report HWRC-30T2,
May 1967. 168p. 33 ref. NTIS: AD-B1T 598L.
(penetration tests, projectile penetration, impact
tests, ice cover thickness, temperature factors,
mathematical models, computer applicaticnsl

B-3T72

Ross, Bernard; Hanagud, S5.; Sidbu, G. (1971}
PENETRATION STUDIES OF ICE WITH AFPLICATION TO
ARCTIC AND SUBARCTIC WARFARE, PHASE IV. Stanford
Research Institute. Report, April 1971. &83p.

18 ref. NTIS: AD-T36 633. [projectile
penetration; impact tests, stress analysis, snow
cover effect, lee structure, computer programs]

B-373

Ross, Bernard (1969)

PERFORATION OF THE ARCTIC SEA-ICE COVER BY
FROJECTILE IMPACT. Journal of Hydronsuties,

v. 3(3), July 1969, p. 115-21. 5 fig., 2 tables,
18 ref. (Also abstract in: American Geographical
Union. Transactioms, v. 49(1}, March 1935,

p. 219, } Cin situ measurements, penetration, lce
cover, mechanical properties]

B-37L =

Ryvlin, A.Ia. (1976)

FIELD ANALYSIS OF PHYSICOMECHANICAL, PROPERTIES OF
ICE COVER. CREEL Translation no. 539, Aug. 1976,
p. 204-09., NTIS: AD-AO30 B1E8. (Translated from
"Waturnye issledovaniia fiziko-mekhanicheskikh
svolstv ledimnogo pokrova," Arkticheskii i
Antarkticheskii Nauchno-Issledovatel'skii Institut.
Trudy, v. 323-, 1975, p. 205-09.} C[ice physics, ice
strength, lce elasticity, ice navigation, ice
breaking, ice bearing capacityl

B-375

Ryvlin, A.In. (197L)

METOD PROGNOZIROVANIYA FREDELA PROCHROSTI
LEDYANOGO POKROVA WA IZGIE (A method of fore-
casting ice cover bending strength). Proble
Arktiki i Antarktiki, v. 45, 197k, p. 79-86. In
Russian.

B-3T6

Sackinger, William M.; Byrd, Robert C. (1973)
BACKSCATTER MILLIMETER WAVES FROM SHNOW, ICE AND SEA
ICE. Alaska. Univ. Institute of Arctic Environ-
mental Engineering. Report 7207, 1873. Tip.
KTIS: AD=-TSE OT1l. C[measurements of complex
permittivity of sea ice as function of temperature
and salinity for frequency range 26-L0 GHzl

B-3T7T

Sala, I.; Olkkonen, E. (1971)

0N THE VISCO-ELASTIC PROPERTIES OF ICE AND WOOD.
Geuphysica, v. 11(2), 1971, p. 2L9-A0.

B-378

Savel'ev, B.A. (1972)

MANUAL FORE THE STUDY OF THE FROPERTIES OF ICE.
Washington,; D.C., Arctic Institute of North
America, April 1972. 287p. NTIS: AD-T4l 8TO.
(Translated from Rukovodstve po Izuchenyu Svoisty
Lda. Moscow, 1963.) Cmethods for studying the
structure of ice and snow, salinity and brine in
ice]

B=-3T9

Savel'ev, B.A. (1973)

STRUCTURE, COMPOSITION AND PROFERTIES OF ICE COVER
ON MARINE AND FRESH WATER BODIES. U.5. Army.
Foreign Science and Technology Center. Techniecal
Translation HT-23-50-T2, April 1973. 553p.

WNTIS: AD-TA5 896, (Translated from Stroenie,
Sostav i Svoistva anogo Pokrova Morskikh i
Presnykh Vodoemov. Moscow, 1963. 5S4lp.
[structural properties, thermal properties,
chemical properties, porosity, salinity, hardness,
thickness, melting, freezingl

B-380 *

Schwarz, J.; Weeks, Wilford F. (1977)

ENGINEERING PROPERTIES OF SEA ICE. (In: Environ-
mental Assessment of the Alaskan Continental Shelf,

v. 4. Boulder, Colo., Environmental Research
Laboratories, 1977, p. 1h2-22k. 109 ref.)
B-381

Schwarz, J. (1975)

ON THE FLEXURAL STRENGTH AND ELASTICITY OF SALINE
ICE. (In: Frankenstein, Guenther E., ed. Inter-
national Symposium on Ice Problems, 3rd, Proceed-
ings. Held 18-21 Aug. 1975, Hanover, N.H. Inter-
national Assn. of Hydraulic Research, 1975,

p- 373-86. 6 ref.) [salt ice, brines, flexural
strength, ice elasticity, ice temperaturel

B-382 *
Schwarz, J.; Miloh, T. (1972)
ON THE TIME DEFERDENT TEMPERATURE VARIATION WITHIN

ICE SHEETS. (In: I.A.H.R. Symposium on Ice and
Its Action on Hydraulic Structures, 2nd, Proceed-
ings. Held in Leningrad, 26-29 Sept. 1972.
Leningrad, International Assn. for Hydraulic
Research, 1972, p. 262-69. 10 ref.) In English
with French summary. ([ice sheets, ice temperature,
ice thermall

B-383 %

Seidensticker, R.G. (1966)

COMMENT ON PAFER BY P. HOEKSTRA, T.E. OSTERKAMF,
AND W.F. WEEKS, "IHE MIGRATION OF LIQUID INCLU=
SI0NS IN SINGLE ICE CHYSTALS." Journal of Geo-
physical Research, v. TL{8), April 1966, p. 2180-
Hl. 9 ref.

B-38L

Serikov, M.I. (1975}

GRUZOPOD' 'YEMNOST' L'DA I OPREDELENIYE USULIY,
RAZRUSHAYUSHCHIKH LEDYANOY POKROV (Load-carrying
capacity of ice and determinaetion of its breaking
strength). Problemy Arktiki i Antarktiki, v. W&,
1975, p. 128-30. In Russian.




B-386

Shamont'ev, V.A. (1967}

0 VLIYANII ZIMNIKH GIDROLOGICHESKIKH USLOVIY NA
NEKOTORYYE ELEMENTY GIDROLOGICHESKOGO RERHIMA
CHUKOTSKOGO MORYA V NAVIGATSIONNOM SEZONE (Influ-
ence of winter hydrological conditions on certain
elements of the hydrological regime of the Chulehi
Sea in the navigation season). Okeanclogiys,

v. T{3), 1967, p. 450-56. In Russian. C[effect on
ice cover]

B-3BT *

Shapire, Lewls H.; Hoskins, E.R. (1976}

THE USE OF FLATJACKS FOR THE IN SITU DETERMINATION
OF THE MECHANICAL PROPERTIES OF SEA ICE. {_I.E:
Internationsl Conference on Port and Ocean
Engineering under Arctic Conditions, ird, Proceed-
ings. Held 11-15 Aug. 1975, Fairbanks, Alaska.
Institute of Marine Science, Univ. of Alaska, 1976,
p. h17-25.)

B-388 *

Shaver, Ralph; Hunkins, Kenneth L. (1965)
GEOPHYSICAL STUDIES OF TiE CHUKCHI CAF AREA OF THE
ARCTIC OCEAN.

American Geo gical Union. Trans-
actions, v. 46(1), 1965, p. T0. [abstract only]

B-389
Shesteperov, I.A. (1970)
DBSERVATIONAL VERIFICATION OF TSURIKOV'S FORMULA.

Oceanology, v. 9(L), March 1970, p. 502-0bL.
{Trenslated from "Proverka formuly Tsurikova po
resul "tatam neblivdenii,”

Okeenclogiva, v. 9(4),
July/Aug. 1969, p. 616-18.7 :

B-390

Shpeikher, A.0. (1976)

KOLICHESTVO PRESNOI VODY V MORSKIKH LYDAKH
POLIARNYKH OBLASTEI ZEMNOGO SHARA (Amount of fresh
water in polar see ice). Arkticheskii 1
Antarkticheskii Nauchno-Issledovatel'skii Tnstitut.
Trudy, v. 323, 1976, D. 168-77. 21 ref. In

Fussian. C[ice composition, ice salinityl

B-391

Shpaikher, A.0. (197k)

ZAPASY PRESNOY VODY V MORSKIKH L'DAKH (Reserves of
fresh water in sea iee). (In: Mirovoy Vodnyy
Balans i Vednyye Resursy Zemli. Leningrad,
Gidrometeoizdat, 197k, p. 557-60.) In Russian.

B-392 *

Shveishtein, T.I. (1973)

EXPERIMENTAL STUDIES IN AN ICE-RESEARCH LABORATORY.
{In: Yskovlev, G.N., ed. Studies in Ice Fhysics
and Ice Engineering, v. 300. Jerusalem, Israel
Program for Scientific Translations, 1973, p. 16-25.
3 yef. NTIS: TI72-50005.) (Translated from
"Exsperimental'nye raboty v ledolssledovatel'skoi
laboratoril,”™ Arkticheskii i Antarkticheskii
Nauchno-Issledovatel"skii Institut. Trudy, v. 300,
1971, p. 21-31.) [ice cover strength, ice
navigation, models]

B-393 *

Sinha, N.K. (1977}

TECHNIQUE FOR STUDYING STRUCTURE OF SEA ICE.
Journsl of Glaciology, v. 18(79), 1977, p. 315-23.
[microtoming and replicating technigque for examining
miercstructure optically and by scanning eleetron
microscope]

B-394 *

Slesarenko, Iu.E.; Frolov, A.D. {197L)

COMPARISON OF ELASTICITY AND STRENGTH CHARACTER-
ISTICS OF SALT-WATER ICE. (In: I.A.H.R. Symposium
on Ice and Tts Action on Hydraulic Structures, 2nd,
Proceedings. Held in Leningrad, 26-29 Sept. 1972.
Leningrad, International Assn. for Hydraulic
Regearch, 197, p. 85-87.) [fairly distinet
correlation between elasticity and strength
characteristics of NaCl ice confirms feasibility of

indireet procedure for estimating strength by
acoustic measurements]

B-395

S8lesarenko, Iu.E.; Frolov, A.D. (1975)
KHARAKTERISTIKI UPRUGOSTI LEDIANYKH POKRYTII (Ice
cover elastiecity). Arkticheskii i Antarkticheskii
Nauchno-Tssledovatel'skii Institut. Trudy, v. 317,
1975, p. B0-91. 16 ref. In Russian. C[icing, ice
elastieity, ice adhesion]

B-396
Slesarenko, Iu.E. (1973)
UL'"TRAZVUKOVOI SPOSOE OPREDELENIIA FAZOVOGD SOSTAVA
LEDIANYKH OBRAZOVANII IZ MORSKOI VODY I RASTVOROV
(Ultrasonic techniques for determining phase
composition of ice grown from sea water and
solutions). (In: International Conference on

end, v.

Permafrost ", Yakutsk, 1973, p. 215-18.
5 ref.] In Russian.

B=-397

Spirnov, V.I. (1968)

0N THE POSSIBILITY OF CALCULATING THE STRENGTH
LIMITS OF SEA ICE UNDER LOADS OF SHORT DURATION.
Oceanology, v. T{3), March 1968, p. 331-38.

5 fig., 2 tables, 18 ref. (Translated from "0
vozmozhnostl rascheta predela prochnosti ledimnogo
pokrove pri kratkovremennykh nagruzkakh,"
Okeanologiye, v. T(3}, May/June 1967, p. L2B-36.)

B-398 *

Smirnov, V.I. (1973)

POTENTIAL ICE RESISTIVITY ACCORDING TO DATA FROM
AIREORNE OR SHIFBOARD OBSERVATION. {;ﬂ
Treshnikov, A.F., ed. Problems of the Arctic and
Antaretic, v. 33=-315. Jerusalem, Israel Program
for Selentific Translations, 1973, p. 122-26.

1 rig., 6 ref. NTIS: TT72-50006.) (Translated
from "0 potentsial'noi soprotiviisemesti 1'da po
nebliudeniiam za ledianym pokrovom s borta
gamoleta ili sudna,”

Probl Arktiki i Antarktiki,
¥. 33, 1970, p. 115-18.] .

B-35% *

Smirnov, V.N. (1973)

DETERMINATION OF ELASTIC CHARACTERISTICE OF AN
UNDISTURBEED ICE COVER USING STATIC AND DYMAMIC
METHODS. (In: Yakovlev, G.N., ed. Studies in
Ice Physics and Ice Engineering, v. 300.
Jerusalem, Israel Program for Scientific Trans-
lations, 1973, p. L4B-LG. L ref.

RTIS: TTT2-50005.) {Translated from "Opredelenie
uprugikh khearakteristik nenarushennogo ledianogo
pokrova dinamicheskim i staticheskim metodemi,"
Arkticheskii i Antarkticheskii Nauchno-
Issledovatel'skii Institut. Trudy, v. 300, 1971,
p:. 5 L [ice physies, ice temperature, ice
elasticity, ice plasticity, ice deformation,
analysiz (mathematics}]

100



B-Loo

Smirnov, V.N. (1973)

ICE COVER OSCILLATIONS RESULTING FROM INTERNAL
WAVES OF THE ICE OCEAN. Akademiva Nauk S553H.
Doklady. Earth Science Sections, v. 206(1-6),
Nov. 1973, p. 16-18. 4 ref. |Translated from
"Wolebanila ledisnogo pokrova, obuslovlennye
vautrennimi volnami ledovitogo okeana," Akademiys

Nauk SSSR.  Deklady, v. 206(5), 1972, p. 1106-04.)
B-LO1 *
SBmirnov, V. {1966)

ISSLEDOVANIYE IZGIBNYKH KOLEBAHTY DREYFUYUSHCHEGD
IDA (Study of bending variations of drifting ice).

Problemy Arktiki i Antarktiki, v. 23, 1966, p. 47-
Lg. In Russian.

B-ho2

Smirnov, V.M. (1976}

HEKOTORYE VOFROSY NATURNOGO ISSLEDOVANITIA
DEFORMATSII I NAPRIAZHENII V LEDIANOM POKROVE
(In-situ investigations of deformetion and
stresses in an iece cover). Arkticheskii i
Antarkticheskil Nauchno-Issledovatel'skii Institut.

Trudy, v. 331, 1976, p. 133-L0. 8 ref. In
Fusgian.

B-LQ3 *

Smirmov, V.N. (1965)

TIPY UPRUGIKH VOLN V TONKOM LEDYANOM SLOYE {T:rp‘&s
of elastic wave in & thin layer of ice). Problemy

Arktiki i Antarktiki, v. 19, 1965, p. 6L-65. In
Russian.

B=LOk

Smirnov, V.M. (1976)

UPRUGIE IZGIBHYE VOILNY V LEDIANOM FOKROVE
{Flexural elastic waves in an ice cover).
Arkticheskii i Antarkticheskii Nauchno-
Tssledovatel 'skii Institut. Trudy, v. 331, 1976,
P 117-23. T ref. In Russian. [ice cover thick-
ness, ice physics, elastic waves, wave propagation,
ice mechanicsl

B-Lps *

Solomon, Herold (1972}

NOTE ON THE NO-STRESS BOUNDARY CONDITION AT THE
EDGE OF THE ICE PACK. Aretie, v. 25(1), 1972,
p. 57=59. T ref. [boundary value problems, ice
pressure, stress analysis]

B=LOf

Spetzler, H.AW. (1970)

EFFECT OF TEMPERATURE AND PARTIAL MELTING ON
VELOCITY AND ATTENUATION IN A SIMPLE BINARY SYSTEM.
Pagadena, Calif. Institute of Technology, 1970.
Fh.D. thesis. [study of NaCl-ice system, acoustic
wave propagationl

B=L0OT

Spetzler, H.A.W.; Anderson, Duwayne M. (1968)

THE EFFECT OF TEMFERATURE AND FARTIAL MELTING ON
VELOGITY AND ATTENUATION IN A SIMPLE BINARY SYSTEM.
Journel of Geophysical Research, v. T3(18), 1968,
P 6051-60. [atudy of propagation of sound waves
through ice-zalt mixtures with and without
appreciable brine volumes]

B-L08 *

Sprenger, Robert M. (1972)

CORTINUOUS OBESERVATIONS OF THE STRUCTURAL CHANGES
IN DEFORMING POLYCRYSTALLINE ICE. Washington.
Univ. Dept. of Atmospheric Sciences. Seientific
Report no. 1k, Nev. 1972. 69p. Fig., 25 vef.

B-log *

Squire, V.A.; Allan, A.J. (In press)
PROPAGATICN OF FLEXURAL GRAVITY WAVES IN SEA ICE.
Presented at Symposium on Sea Ice Processes and
Models, Seattle, Univ. of Washington, 6-9 Sept.

1977, sponsored by ICSI and AIDJEX. 10p.
B-L1D
Starheim, 0.K.; Brooks, P.N. (1972)

A REVIEW OF ICE PENETRATION BY KINETIC ENERGY
PENETRATCRS. Quebec. Defence Research Establish-
ment Valcartier. DREV Technical Memorandum
TN-1979/72, 1972. T2p. NTIS: AD-913 O75.
[feasibility of placing a sonobuocy for arctie
operation under the ice by means of a kinetie
energy penetratorl

B-L1]1 #*

Stehle, Naney 5. (1967)

MIGRATION OF BUBBLES IN ICE UNDER A TEMPERATURE
GRADIENT. (In: Oure, Hirobumi, ed. sics of
Snow and Tee: Preceedings of the International
Conference on Low Temperature Selence, v. 1, part
1. BSapporo, Institute of Low Temperature Science,
Hokkaido Univ., 1967, p. 219-32.) Cinvestigation
into physical mechanism governing behevior of
bubbles in glaciers and of brine pocket migration
in sea icel

B-h12

Stewart, Michael K. (197h}

HYDROGEN AND OXYGEN ISOTOFE FRACTIONATION DURING
CRYSTALLIZATION OF MIRABILITE AND ICE. Ceochimica
and Cosmochimica Acta, v. 38(1), 197h, p. 16T-T2.
[equilibrium fractionation factors between ice and
2.5 molal NaCl solution at -1n'c; results are of
use in assessing mirabilite as s climstice
indicatorl

B=l13 *

Tabata, Tadashi; Kawamura, T.; Takizawa, T.
HOEKYOKUKEN KAIHYD CHOSA, I: SHOSHIRYD RO
MAGE-KYODO NO SOKUTEI (Arctic sea ice research,
l: Measurements of flexural strength of small sea
ice beams). Teion Kagaku, Series A, no. 3b4, 1974,
p. 201=07. 13 ref. In Jepanese with English
SUMmATY .

{1976)

B-h1ll

Tabeta, Tadashi; Fujino, Kaszuo [1965)

KAIHYD NO RIKIGAKU NOQ SEISHITSU RO KENKYD, VIII.
(Studies of the mechanical properties of sea ice,
8: Measurement of flexural strength in situ, 2).

Teion Kagaku, Series A, no. 23, 1965, p. 157-66.
In Japanese with English summary.

B-L15

Tabata, Tadashi (1966)

KAIHYD NO RIKIGAKUTEKI SEISHITSU KO KENKYD, IX:
GENJD NI IKERU MAGE KYODO NO SOKUTEI (Studies of
the mechanieal properties of sea ice, 9:
Measurement of flexursl strength in situ, 3).

Teion Kagaku, Series A, no. 2L, 1966, p. 259-68.
In Japanese with English summary.

10l



B-h16 #

Tabata, Tadashi (1972)
MICROSCALE STRAIN EXPERIMENT.
no. 14, 1972, p. 26-27.

ATIDJEX Bulletin,

B=41T *

Tabata, Tadashi (1967)

STUDIES OF THE MECHANICAL FROPERTIES OF SEA ICE,
PART 10: THE FLEXURAL STEENGTH OF SMALL SEA ICE
BEAMS. (15: Oura, Hirobuml, ed. Physies of
Snow and Tee: Proceedings of the International
Conference on Low Temperature Science, v. 1, part
1. Sapporo, Institute of Low Temperature Science,
Hokkaido Univ., 1967, p. 481-97.)

B-L418 =

Tabata, Tadashi; Fujino, Kazuo; fAota, Masaaki
(196T)

STUDIEE OF THE MECHANICAL PROFERTIES OF SEA ICE,
PART 11: THE FLEXURAL STRENGTH OF BEA ICE IN SITU.
{ZE= Oura, Hirobumi, ed. Physics of Snow and Ice:
Proceedings of the International Conference on Low
Temperature Science, v. 1, part 1. Sapporo,
Institute of Low Temperature Science, Hokkaildo
Univ., lgﬁ?! B 539"561}

B-U19

Tarbeev, Iu.V. (19A5)

OPREDELENIE NAPRIAZHENII I PROCHNOSTI PRIPAIA PO
IZGIBU, VYZVANNOMU KOLEBANITAMT UROVNIA VODY
(Determination of fast-ice stress and strength for
bending ceused by variations in the water level).
Gosudarstvennyl Okeancgraficheskii Tnstitut.
Trudy, no. EE, 1965, p. 124=L3. 6 ref., tables,
graphs. In Russian. Cmethods of determination,
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