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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 

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 

Seabed Fluid Flow
The Impact on Geology, Biology and the Marine Environment

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 

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.
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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 

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. 
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