ten chapters written by prominent jet re-
searchers, is the first monograph devoted to
astrophysical jets. Although most of the text
focuses on extragalactic jets, one chapter
deals with the phenomenology of stellar jets
and others address topics of general signifi-
cance for jet studies, such as collimation and
stability. The critique of methods commonly
used to interpret radio observations of jets is
an important theme that dominates several
chapters. In radio galaxies, jets are detectable
only through their emission of synchrotron
radiation, which depends on the distribu-
tions of magnetic field and energetic elec-
trons. In order to estimate such basic quan-
tities as pressures and densities inside jets, it
has been necessary to construct chains of
inference that are shaky at best, and that in
some cases have been discredited. Direct
measurements of jet velocities via Doppler
shifts are impossible because synchrotron
emission produces no spectral line features.
We do not even know whether extragalactic
jets are composed of ordinary electron-pro-
ton plasma or of electron-positron pairs (as
is suggested by one theory of jet formation).
The situation is not quite as bad for jets
from “young stellar objects” (YSOs), since
these appear to be relatively cool structures
that emit both atomic and molecular lines.

Several chapters grapple with theoretical
issues related to the production, collimation,
and stability of jets. Theoretical obstacles to
a comprehensive theory of jets are formida-
ble, and these chapters emphasize the uncer-
tainties as well as offer some tentative paths
toward answers. For instance, Birkinshaw
presents an excellent introduction to the
theory of beam stability, illustrating from
laboratory experience and linear calculations
why jets are expected to be highly unstable.
Yet they are observed to propagate over a
range of distances encompassing nine orders
of magnitude in scale. What is more disturb-
ing, they often appear to bend through large
angles without losing coherence. Can this be
explained through the application of classi-
cal fluid dynamics, as Icke suggests, or is
more subtle analysis required? The authors
are remarkably circamspect about “selling”
the latest trendy models, including those in
which they have a personal stake. Thus,
Eilek and Hughes expose the glaring gaps in
our understanding of particle acceleration,
and Birkinshaw uses specific examples to
show that interpretations of “knots” and
“wiggles” in jets in terms of unstable modes
usually do not work.

The book does have its idiosyncrasies and
omissions. For example, Icke’s elegant dis-
cussion of classical fluid mechanics is not
balanced by a correspondingly detailed dis-
cussion of the possible role of magnetic
fields in jet propagation, which many re-
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searchers suspect to be crucial. Williams’s
chapter on numerical simulations neatly sum-
marizes his groundbreaking work at Cam-
bridge but does not give adequate coverage
to the important work done elsewhere. It also
appears to have been completed too early to
include the recent breakthroughs in magne-
tohydrodynamic simulations.

On the whole, the evenness of the book’s
level and tone is a tribute to Philip Hughes’s
editorial skills. Although the book seems to
be aimed at the practicing astrophysicist
who wishes to get up to speed on the subject
of jets, the treatment of technical issues is
sufficiently discursive that the book could be
used as a graduate text. Thorough cross-
referencing among chapters and two useful
indexes are welcome features. I note only
one failing in Hughes’s leadership of this
project. Despite his plea that the term jet be
used to refer only to the morphological
feature on the sky and beam to denote the
physical object, he has not managed to
enforce this terminology even in his own
book. Birkinshaw obeys, but Leahy, Icke,
Williams, and Wiita all use the term jet with
abandon. I suppose I will continue to do the
same.

MirrcHELL C. BEGELMAN

Joint Institute for Laboratory Astrophysics,

University of Colorado,
Boulder, CO 80309-0440

Catness

The Natural History of the Wild Cats. An-
DREW KiTCHENER. Comstock (Cornell Universi-
ty Press), Ithaca, NY, 1991. xxii, 280 pp., illus.,
+ plates. $27.50. Natural History of Mammals
Series.

The publication of R. F. Ewer’s The
Carnivores (Cornell University Press) in
1973 was a watershed in our understanding
of the Carnivora, coupling Ewer’s vast per-
,sonal knowledge of the group with a first
comparative synthesis of available informa-
tion. For those interested in the Felidae, C.
A. W. Guggisberg’s Wild Cats of the World
(Taplinger) followed in 1975, and that de-
scriptive work remains a very useful summa-
ry of the older and largely anecdotal litera-
ture about the felids. With these earlier
works as a starting point, Andrew Kitchener
has placed virtually all recent behavioral and
ecological studies on cats in a broad com-
parative perspective. In fact, nearly 80 per-
cent of his 420 references were published
after 1973. The result is a quick and percep-
tive entrée for anyone interested in cats.

Nearly anyone can identify a cat as a cat,
be it a 250-kilogram lion or a 2-kilogram

“A medium intensity threat by a Fishing cat.”
[From The Natural History of the Wild Cats, after
Novak and Paradiso, 1983]

rusty-spotted cat, because the cats are all so
similar in form. But beyond this easy recog-
nition of morphotype (confused only by the
fossa, a cat-like civet from Madagascar), the
systematics of the Felidae is troubled. There
is a thin fossil record, especially for the
smaller forms; there are very few specimens
for some species from remote localities; and
there is considerable intraspecific variation
in some widely distributed species. In addi-
tion, experts disagree on how to classify
island, disjunct, and holarctic forms. In sum,
the systematics of the cats is a mess. After
describing what makes a cat a cat and sketch-
ing the origins of the group, Kitchener
proceeds to lead the reader out of the
woods, using the felid “lineages” recently
identified and described through molecular
means by Stephen O’Brien and his col-
leagues at the National Cancer Institute.
Kitchener does yeoman service in gleaning
from a diverse and sometimes arcane litera-
ture information on body size, conservation
status and legal protection, life history pa-
rameters, food habits, hunting success rates,
densities and home-range size, and various
other topics. Presented in tabular form,
these data are useful for specialists and those
engaged in broad syntheses but do not
detract from the flow of the text, because the
author tells you what he thinks it all means.
Kitchener necessarily focuses his discussion
of behavioral development on domestic cats
because that is where the work has been
done. His discussion of the social organiza-
tion of wild cats is limited to what has been
learned about the large and medium-sized
forms, such as the lion, puma, cheetah,
ocelot, serval, and lynxes, because these are
the species we know something about.
Apart from the remarkable studies on the
Iriomote cat, the small cats remain virtually
unstudied in the wild.
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To a cat specialist, it is obvious that
Kitchener is not a specialist. He fails in his
knowledge of wild cat lore. For example, he
reports there were 140,000 tigers in India at
the turn of the century and now there may
be 4000. Some tiger specialists insist the
turn-of-the-century figure is 40,000. On the
other hand, no one really knows how many
tigers there were in 1900. The point is there
were a lot and now there are very few. I was
disappointed to see that Kitchener missed
the pioneering work on snow leopards by
Rodney Jackson and his associates and that
he did not include the recent and rapidly
expanding literature on reproductive physi-
ology in wild cats. Further, his section on
cat conservation seems weak. But cat special-
ists are in a quandary on the best approaches
to saving some of these species, so this is
difficult to fault. In sum, Kitchener’s is a
valiant attempt to master a difficult subject.

JOHN SEIDENSTICKER
National Zoological Park,
Smithsonian Institution,
Washington, D.C. 20008
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