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About the Book

Highlighting twenty years of U.S. scientific research
conducted since the International Geophysical Year (IGY) of
1957-58, this volume marks a turning point in the history of
polar investigations and provides a lucid summary of the
contributions of many distinguished scientists. The authors
provide an overview of major polar research programs, past
and present; explore concepts derived from highly interre-
lated aspects of physical and life sciences; and seek to
offer a glimpse of future polar science and polar development.

The introduction briefly describes major physical, bio-
logical, and interdisciplinary research programs, as well as
the magnitude, extent, and international character of con-
temporary polar science. Twenty years of polar biological
investigations are then reviewed, and subsequent chapters
address prineiples and advances in meteorology, physical
oceanography, glaciology, and the geological evidence that
bears on the origin of Antarctica. These physical sciences
delineate a matrix for the polar bicspheres and provide a
background for understanding the major categories of struc-
ture and dynamic functioning of the marine ecosystem, polar
marine mammals, adaptational physiology, and terrestrial
biotie adaptations.




Foreword

The AAAS Selected Symposia Series was begun in 1977 to
provide a means for more permanently recording and more
widely disseminating some of the valuable material which is
discussed at the AAAS Annual National Meetings. The volumes
in this Series are based on symposia held at the Meetings
which address topics of current and continuing significance,
both within and among the sciences, and in the areas in which
science and technology impact on public policy. The Series
format is designed to provide for rapid dissemination of in-
formation, so the papers are not typeset but are reproduced
directly from the camera copy submitted by the authors, with-
out copy editing. The papers are reviewed and edited by
the symposia organizers who then become the editors of the
various volumes. Most papers published in this Series are
original contributions which have not been previously pub-
lished, although in some cases additional papers from other
sources have been added by an editor to provide a more com-—
prehensive view of a particular topic. Symposia may be re-
ports of new research or reviews of established work, partic-
ularly work of an interxrdisciplinary nature, since the AAAS
Annual Meeting typically embraces the full range of the
sciences and their societal implications.

WILLIAM D. CAREY
Executive Officer
American Association for
the Advancement of Science
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Preface

This volume assembles a collection of inter-
disciplinary research reports of natural phenomena
characteristic of polar regions. It represents the
results of countless years of effort in field re-
search in those forbidding and beautiful high lati-
tudes. The physical endurance of scientists and
technicians has been sustained by the challenge to
understand the environmental forces and their syn-
theses for the interpretation of natural phenomena
which are impossible to study elsewhere.

It has been twenty years since the Inter-
national Geophysical Year of 1957-1958 and it is
appropriate to bring together many of the prominent
scientists who have been engaged in polar research
since that time. The historical balance of twenty
vyears of study makes it possible to measure our
progress in the closely related fields of physical
and life sciences. We hope to present in this
volume a review of selected categories of biologi-~
cal research as each has emerged through years of
intense scientific studies and investigations. We
can now point to the future, so far as evident
trends, our experience, and our insights will per-
mit.

The symposium on which this volume is based
was sponsored by the Biological Sciences Section of
the American Association for the Advancement of
Science, The organizer of the program deemed it
essential to recognize the relationships between
the environment and biota of the polar regions. A
careful study of Antarctica's history senses the
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xxii Preface

moving spirit of the exciting stages of discovery.
We are optimistic about the continent's future.

The contributions contained in this wvolume
have been made by scientists who are deeply in-
volved in polar research. They include studies on
meteorology, physical oceanography, geclogy, and
descriptions of operative biliological elements and
systems. Some of the papers examine the problems
of biological research in marine ecosystem struc-
tures, the dynamic functions of marine mammals
and their ability to adapt to the harsh conditions
under which they survive. All of these studies
provide fertile grounds for the exchange of 1ideas
and delineate specific areas for further investi-
gation. If this symposium has stimulated more
intensive research in any ¢f these fields of study.
some of its objectives will have been achieved.

As arranger of the symposium and editor of
this volume, I acknowledge with gratitude the un-
common cooperation of the authors whec have con-
tributed to 1it. In addition, I must acknowledge
the many polar scientists who have assisted
Duwayne M. Anderson and me in the development of a
view of contemporary research in high latitudes.
In particular, we acknowledge the assistance of,
D. James Baker, Jr. and Richard S. Greenfield
(GARP; Polar Sub-Experiment), Charles R. Bentley,
Terence J. Hughes, Ian M. Whillans, Kendall N.
Moulton, Robert H. Thomas and Richard L. Cameron
(RIGGS; IAGP; WISP), John W. Clough and John F.
Splettstdsser (RISP), Curtis A. Collins and Victor
T. Neal (ISOS), Ian W. D. Dalziel and Mortimer D.
Turner {(Scotia Arc—-Antarctic Peninsula Tectonics
Program), Sayed Z. El-Sayed (BIOMASS), Theodore D.
Foster (IWSOE; Weddell Gyre), Benson T. Fogle,
Robert A. Helliwell and L. J. Lanzerotti (Solar-
Terrestrial Physics), Donald W. Hood (PROBES),
Charles J. Jonkel and Bart 0'Gara (Arctic Mammal
Program), Chester C. Langway, Jr. (GISP), George
A. Llano (RATE; Man in the Arctic Program; Tundra
Biome), Lyle D. McGinnis (DVDP), Troy L. Pewe
(Permafrost) and Norbert Untersteiner (AIDJEX;
POLEX; NDS).

As Editor I owe a personal debt to many but I
must identify Horace D. Porter for his generous
editorial advice and assistance; Edward W.
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Londregan who greatly improved our Introduction;
Gerald Pagano who contributed much to the histori-
cal accuracy; Lloyd G. Blanchard for his continued
help through all phases of this underxtaking;
Walter R. Sellig for his creative and gently
underspoken design on page xxx of this volume,
and Vivina I. Ortner and Eleanor C. Swiatly whose
skill and patience with manuscript details and
preparation brought development of this volume to
a finished state. Not least among the foregoing,
I am grateful also to the American Association for
the Advancement of Science for publication of this
volume.

September, 1977 M. A. McWhinnie
De Paul University
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Biological Sciences at De Paul University. Her research has
focused on comparative physiology, particularly the metabolic
basis of low temperature adaptation in cold-blooded animals
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published widely on these subjects. She was the first
American woman scilentist to work in Antarctica, to winter-
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Duwayne M. Anderson is chief scientist with the Division
of Polar Programs at the National Science Foundation; his
work has focused own geology, soil chemistry, physical chemis-
try, physical chemistry and plant physiology. His former
positions include principal investigator of the Viking (Mars
Lander) Team and chief of the Earth Sciences Branch of the
U.S. Army Cold Regions Research and Engineering Laboratory.

He is coeditor of Geotechnical Engineering for Cold Regions
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Campbell Craddock, professor of geology at the University
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