BOOK REVIEWS

Extremes

Oceanography’s Adventures at the Poles
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History Publications, 2007,

393 pages, ISBN 0881353736,
Hardcover, $54.95 USD

REVIEWED BY JAMES P.M. SYVITSKI

Extremes is a collection of papers from
the fourth Maury Workshop on the his-
tory of oceanography, held in Barrow,
Alaska. From the editors’ notes, and
comments in the introduction by
Michael Reidy, the Barrow setting made
an enormous impression on the chapter
authors—possibly a first polar experi-
ence for some of these historians. Over
the years, hundreds of books, some out-
standing, have described aspects of polar
exploration, either as overviews or as
personal accounts by the explorers and
inhabitants. This book contributes to
that growing collection, offering insights
on the development of the field of polar
science through the late nineteenth and

twentieth centuries.

and Scouring experiment (DIGS,
1984-1995)

the multinational Arctic Delta Failure
Experiment (ADFEX, 1988-1991)
scientific drilling through floating
Antarctic ice shelves, through the
ocean below, and deep into the seafloor
(ANDRILL, 2004—present)

the international Ocean Drilling
Program, both in the Arctic and
Antarctic (1980s onward)

the U.S. Scientific Ice Expeditions
(SCICEX, 1995-1999), where nuclear-
powered Sturgeon-class submarines
were used for unclassified oceano-
graphic surveys to and under the
Arctic Ocean

the Arctic Monitoring and Assessment
Programme (AMAP, 1991-1998), an
international environment program to
measure the levels and assess the effects
of anthropogenic pollutants in all
compartments of the Arctic environ-
ment, including radioactivity surveys
dealing with sunken nuclear subma-

rines or nuclear bombs
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fisheries biology. The Vgringen expedi-
tion provides an excellent example of
how natural scientists develop knowl-
edge while “maneuvering between
personal, political, and professional
interests.” Cornelia Ludecke provides a
credible account of German surveys of
the Southern Ocean during the time of
imperialism (early twentieth century).
Her assessment of the role of Drygalski’s
thermohaline model of Atlantic circula-
tion, in deference to that of Brennecke’s
dynamic representation and those that
followed, is a wonderful account on the
birth and death of scientific concepts.

Eric Mills highlights George Deacon’s

The book is not an exhaustive reflec- Polar oceanographic contributions of role in linking surface ocean circulation

tion on polar oceanography; many many countries are not discussed in with deep-water formation and trans-

aspects that would appear in a schol- any depth, including those from France, port and thus the birth of the Global

arly textbook are left out. Important Spain, Italy, Korea, and Japan. Some Ocean Conveyor Belt model. It is inter-

defining projects are missing or poorly chapters have less to do with oceanogra- esting to read how postwar anti-German

described, including: phy as a growing field of scientific ideas, sentiments in the nonscientific commu-

+ the multinational Sedimentology
of Arctic Fjords Experiment (SAFE,
1982-1987)

+ the Canadian ice-island serving as a

theories, and paradigms, and more to do  nity may have negatively influenced the

with geopolitics and culture. promotion of German scientists’ theories
Yet, Extremes offers much to ocean- on ocean circulation. Ronald Rainger
highlights Edward “Iceberg” Smith and

the International Ice Patrol. Smith,

ographers. Vera Schwach resurrected
long-term floating camp for scientific
parties (CEASAR, 1984-1993)

+ the Dynamics of Iceberg Grounding

the Veringen Norwegian Expedition
of 1876-1878 and its contribution to taught by Helland-Hansen, learned to

physical oceanography, meteorology, and  calculate current velocities from temper-
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ature and salinity data—a most valuable
contribution to the Ice Patrol.

Fae Korsmo’s chapter on U.S. Arctic
research early in the Cold War, along
with Jacob Hamblin’s chapter on the
1957-1958 International Geophysical
Year, seem off topic to the oceanogra-
phy theme. Peter Neushul’s chapter on
Antarctic marine botany is more topi-
cal, but its focus on Michael Neushul is
limiting. Walter Lenz’s description of the
marginal ice zone experiments (POLEX,
AIDJEX, MISEX) seems oddly bureau-
cratic. Zuoyue Wang provides a unique
description on China’s involvement in
going to the poles, albeit with little dis-
cussion on oceanography. China wanted
to use its visibility for a combination
of nationalism and place in interna-

tional science, along with romanticizing

its polar heroes.

Mott Greene brings the book back to
its oceanography theme with a discus-
sion on “toy” models developed by indi-
viduals to produce and run cheaply, with
their emphasis on “simplicity, elegance,
transparency, and excellence in classi-
cal physics.” The large climate models,
he suggests, are “complex, diffuse, dense,
technologically committed, expensive,
and are the work of very large teams of
collaborators of different ranks, exempli-
fying the criteria of excellence of modern
industrial-scale earth science.” In Mott’s
theme, the toy models led to the inclu-
sion of Arctic ice albedo feedbacks as a
necessary feature of global climate mod-
els with their important implications for
paleo and global-warming research.

The last chapter by Deborah Day is a

Waves in Oceanic and Coastal Waters

By Leo H. Holthuijsen, Cambridge
University Press, 2007, 404 pages,
ISBN 0521860288, Hardcover, $80 US

REVIEWED BY STEVE ELGAR

Although few modern applications are as
important as Walter Munk’s wave predic-
tions used to guide the Allied landing at
Normandy, models for wind-generated
ocean waves have evolved significantly
since June 1944. Along with the obvious
military and engineering interests, the
ability to simulate waves has become a
crucial component of models for coastal
and nearshore circulation, and the corre-

sponding transport of materials, includ-

ing pollutants, biota, and sediments.
Oceanographers, sailors, and beachgo-
ers have observed ocean-surface gravity
waves for centuries, and mathematicians
and physicists have developed exquisite
theories for their generation, propaga-
tion, and dissipation for a wide range
of situations. In this nicely illustrated
book, Leo Holthuijsen (Delft University
of Technology) reviews the observations
and theories and presents the state of
the art in models that simulate the gen-
eration and propagation of wind waves,
especially in coastal areas.

Holthuijsen is well qualified to
teach us about ocean waves. My friend

and colleague Tom Herbers colorfully

list of articles on the history of marine
science in the Arctic for the twentieth
and twenty-first centuries. It covers, at
best, 1% of the known scientific litera-
ture on Arctic marine research, and I am
not convinced it provides much value
to the scientific community, although it
may provide added value to polar his-
torical research.

Extremes is, therefore, a mixed-
bag survey of polar research. I am
glad to have read the book, despite

its unevenness.

JAMES P.M. SYVITSKI (James.Syvitski@
Colorado.edu) is Executive Director,
Community Surface Dynamics Modeling
System, Institute of Arctic and Alpine
Research, University of Colorado,
Boulder, CO, USA.

Leo H. Holthuijsen

Waves

describes going to sea two decades ago
as Leo’s student during intense storms
in the North Sea to observe white caps,
which are an important, but little under-
stood, component of the momentum

balance describing wave propagation.
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UPCOMING
BOOK REVIEWS

Exploring the World Ocean
by W.S. Chamberlain and T.D. Dickey,
McGraw-Hill Higher Education, 394 pages

Fundamentals of Geophysical

Fluid Dynamics

by James C. McWilliams, Cambridge
University Press, 249 pages

Lagrangian Analysis and Prediction of
Coastal and Ocean Dynamics

by A. Griffa, A.D. Kirwan, Jr, A.J. Mariano,
T. Ozgékmen, and T. Rossby,

Cambridge University Press, 487 pages

Numerical Modeling of Ocean Circulation
by Robert N. Miller, Cambridge University
Press, 252 pages

The Silent Deep: The Discovery, Ecology,
and Conservation of the Deep Sea

by Tony Koslow, University of Chicago
Press, 270 pages

Solitary Waves in Fluids
edited by R.H.J. Grimshaw, WIT Press,
208 pages

The Unnatural History of the Sea
by Callum Roberts, Island Press, 435 pages

More recently, Holthuijsen has led the

development of one of the most popular

models for wind waves propagating in

shallow water (SWAN). Waves in Oceanic

and Coastal Waters guides the reader

from observational techniques (although

Herbers’ stories are more picturesque!)

through statistical descriptions of the

sea surface and deep- and shallow-water

wave theory, and on to development of

models for the generation of waves by

wind and their subsequent propaga-
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tion across ocean basins, the continental
shelf, and the surfzone.

The shallow-water wave model SWAN
is used widely, and recently has been
incorporated into numerical models for
coastal waves, currents, sediment trans-
port, and morphological change. This
book is an excellent resource for model-
ers interested in understanding, using,
and improving SWAN. The concepts are
not restricted to any particular numeri-
cal model, and thus this book will be of
use to engineers developing operational
wave models and to scientists research-
ing physical processes related to waves.
Although it is not written solely as a
textbook, Waves in Oceanic and Coastal
Waters would complement a first-year
graduate course on ocean waves, as well
as be a useful tool for practicing engi-
neers and scientists.

The mathematical developments are
clear; additional information contained
in appendices, footnotes, and extensive
citations will allow graduate students to
obtain details of theory; and there also is
practical information of use to engineers
and modelers. Numerous figures, graphs,
and plots compare laboratory and field
observations with theoretical results
and with approximations necessary for
modeling. Other illustrations provide
definitions, explanations, and examples
of the concepts discussed in the text.
The graphics are comprehensive, yet not
overly complicated, and, along with the
text, are presented in easy-to-read fonts.

Most of the sections are enhanced
with sidebars containing supplementary
information without distracting from
the flow of the main text. Topics within
the sidebars include descriptions of

spectral shapes and width parameters,

long- and short-term statistics of wave
heights, rogue waves, growth of wind
waves, and details of numerical integra-
tion schemes used in models. In addi-
tion, there are numerous footnotes with
technical details, as well as interesting
historical tidbits. For example, it appears
that I have long misspelled the for-
mula that describes refraction of waves
propagating in shallow water, which was
named for the Dutch scientist Willebrod
Snel (one T’) van Royen. The historical
notes (and the references) have a north-
ern European (especially Dutch) slant,
providing a somewhat different perspec-
tive than commonly found in books by
American authors.

Each chapter begins with a summary
of key concepts, followed by an intro-
duction before the mathematics are pre-
sented. Although the focus is on concepts
of interest to the development of numer-
ical wave propagation models, adequate
references to additional information
are provided for readers desiring more
detail. Approximations are described
fully, allowing the reader to understand
possible sources of errors in model pre-
dictions. For example, despite sending
students to spend days in rough waters
in the North Sea, Holthuijsen makes
no pretense that the physics of white-
capping-induced dissipation is under-
stood well. Similarly, although nonlin-
earities can have an important effect on
the propagation of different components
of the wave field, computational limita-
tions restrict most operational models
to highly simplified approximations of
nonlinear wave-wave interactions. These
simplifications, and the resulting errors
introduced into wave model predictions

are described accurately.



Holthuijsen discusses both deep- and
shallow-water wind waves. Subjects cov-
ered include the statistical description
of the sea surface (e.g., the energy den-
sity spectrum, the probability density
of wave heights, and the directional dis-
tribution of sea-surface elevation fluc-
tuations), linear wave theory, nonlinear
wave interactions, generation of waves by
wind, dissipation (by white capping, bot-
tom friction, and breaking), topographic
effects (reflection, shoaling, refraction,

and diffraction), and wave-current inter-

action. The chapters (and correspond-
ing sidebars) describing theories and
models for waves propagating in oceanic
and coastal water depths are structured
similarly, facilitating comparisons. Short
appendices provide details about ran-
dom variables, linear wave theory, spec-
tral analysis, tides and currents, and the
shallow-water equations.

Waves in Oceanic and Coastal Waters
by Leo Holthuijsen is an excellent source
of information about wind-generated,

ocean-surface gravity waves, especially

Seabed Fluid Flow

The Impact on Geology, Biology and the Marine Environment

By Allen Judd and Martin Hovland,
Cambridge University Press, 2007,
475 pages, ISBN 9780521819503,
Hardcover, $160 US, also available in

eBook format

REVIEWED BY GUNTER WEGENER
AND ANTJE BOETIUS

When their previous book Seabed
Pockmarks and Seepages was published
in 1988, Martin Hovland and Alan Judd
were the first authors to illustrate and
discuss global geological, geophysical,
chemical, and biological patterns in
seafloor structures related to fluid flow,
especially those caused by eruption of
gas. For many years, this book was the
only comprehensive reference in the
field of seepage structures. Only slowly
would journal publications become
available that connected fluid flow, sea-

bed deformation, carbonate crust pre-

cipitation, gas emission, and methane-
fueled benthic communities—just as
proposed in a highly visionary manner
by Hovland and Judd in 1988, based on
seafloor surveys by the oil industry and
governmental institutions.

Today, after the discovery of vast
methane reservoirs in the seafloor and
their relevance not only for exploita-
tion by the energy industry but also as a
major factor in continental-slope stabil-
ity, as a potential greenhouse gas affect-
ing Earth’s climate, and as a source of
energy for a still unknown diversity of
marine life, an ever-increasing number
of scientists from all marine disciplines
study seabed fluid flow. Thanks to major
innovations in marine technologies
that allow high-resolution acoustic and
visual surveys of the ocean floor, as well
as targeted sampling, we now know that
fluid flow contributes significantly to

the structure and variation of the seabed

as used in state-of-the-art numerical
wave models, in particular those that
simulate waves in shallow coastal waters,
such as SWAN. The book is nicely illus-
trated, well written, contains many
references, and will be of interest to

scientists and engineers.

STEVE ELGAR (selgar@whoi.edu)

is Senior Scientist, Applied Ocean
Physics and Engineering Department,
Woods Hole Oceanographic Institution,
Woods Hole, MA, USA.
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worldwide—but many of the under-
lying processes and consequences are
still enigmatic. Alan Judd and Martin
Hovlands have been at the forefront of
research on seepage for decades, and
have worked hard to provide an update
to their classic book. (We can testify that
they worked on it even at sea!)

Now, almost 20 years after the pub-
lication of its predecessor, the newly
published Seabed Fluid Flow contains an
important update of the scientific knowl-
edge regarding many different types
of seabed structures, and it represents
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an essential compilation for scientists
and scholars studying submarine seep-
age. Although the book is advertised as
targeting scientists and professionals, it
remains the only comprehensive source
available to marine science students seek-
ing an overview of definitions, tools,
and theories relevant to seabed fluid-
flow research. It should be noted that
the book is accompanied by a diverse
set of online materials that instructors
and researchers will find useful, includ-
ing maps, color versions of many of the
illustrations, and presentations by col-
leagues of the authors (see http://www.
cambridge.org/ 9780521819503).

As to the contents of the book, the
first chapters (1-3) give an overview of
the main fluid-flow-related seabed struc-
tures known around the world, includ-
ing pockmarks, mud diapirs and mud
volcanoes, gas and oil vents, and seafloor
hydrate reservoirs. The authors do not
limit themselves to describing the most
famous systems—the North Sea pock-
marks, Haakon Mosby Mud Volcano,
Mediterranean Ridge, Blake Ridge, and
Cascadia margin—but also provide pre-
liminary information on a variety of
less-well-known, novel systems that are
currently being explored.

Following this global overview of the
diversity of seabed fluid-flow structures
and their main characteristics, chapters
4-7 discuss the context of fluid flow,
offering brief, encyclopedia-like expla-
nations of geologic, oceanographic, and
biogeochemical settings of fluid-flow
structures. These chapters provide the
backbone knowledge of related disci-
plines that is needed to understand the
main processes leading to fluid flow and

seabed alteration. The authors discuss
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hypotheses on the origin of fluid flow,
fluid composition, and seabed structures,
and invite the reader to pursue addi-
tional sources where needed. We particu-
larly like the many helpful definitions

of technical terms in seabed fluid-flow
research; however, we found a few errors
in the description of biogeochemical and
microbiological processes in this section.

Chapters 8—11 highlight the conse-
quences of fluid flow on the biology and
mineralogy of the seabed, as well as the
implications of oil exploration for cli-
mate change on Earth. The discussion
of methane emissions to the atmosphere
from the seafloor is especially impor-
tant, and there is a summary of various
methods for obtaining estimates of these
emissions. The final word on fluid-flow
structures as special habitats for marine
life and their unique and not yet fully
explored diversity is very thoughtful and
represents ongoing discussions on biodi-
versity and its protection.

Each chapter starts with a main take-
home message, and also provides some
simple schemes or classical illustrations
to visualize the principles discussed in
the text. Certainly, color figures would
have been more attractive, but may have
made the book unaffordable to many
readers. The well-written text is lively,
especially where the authors discuss their
main areas of expertise, drawing on an
impressive reservoir of interdisciplinary
observations gained during their more
than 30 years of fluid-flow studies. The
scientific reader can profit from a thor-
ough and well-updated collection of lit-
erature references, but most of all from
the presentation of various fields’ con-
troversial ideas about fluid-flow seabed

structures: the abiotic origin of petro-

leum, the effect of tides on seepage, the
relationship between fluid flow and cold
water coral habitats, and many more.

If you ask yourself “Do I need the
update if I have the 1988 version of the
book?” the answer is yes. While the excel-
lent introduction to pockmarks of the
North Sea is retained from the previ-
ous book, Seabed Fluid Flow gives more
room to other seep structures and their
global distribution, such as mud vol-
canoes and hydrate systems. The chap-
ters on the context of fluid flow, and
the morphological diversity of seabed
structures related to fluid flow, are much
more detailed. New and certainly valu-
able—especially for nongeologists—is
the chapter on migration and seafloor
features that provides an insight into
basic geotechnological factors influ-
encing fluid flow. In conclusion, this
book provides an excellent overview of
submarine seepage phenomena, and
stimulates ongoing scientific discussions
needed to understand these systems.

We recommend Seabed Fluid Flow to
scientists and other professionals, but
certainly also to students specializing in

fluid-flow-related topics.

GUNTER WEGENER (gwegener@mpi-
bremen.de) is a graduate student at the
Research Center on Ocean Margins in
Bremen completing his thesis on the bio-
geochemistry of methane oxidation in

the seabed. ANTJE BOETIUS (aboetius@
mpi-bremen.de) is Associate Professor of
Microbiology at Jacobs University and
leader of the Microbial Habitat group

of the Max Planck Institute for Marine
Microbiology in Bremen. She is involved in
several international projects on the micro-

biology and biogeochemistry of cold seeps.



