The Return of the Takh

Przewalski’s Horse. The History and Biology
of an Endangered Species. LEE BOYD and
KATHERINE A. HOUPT, Eds. State University
of New York Press, Albany, 1994. xviii, 313
Pp., illus. $19.95. SUNY Series in Endangered
Species.

Among the most frequent questions asked
by conservation biologists two stand out—
How should biological diversity be retained,
and, when lost, how should it be restored?
The answers depend on perspective. Ecolo-
gists will target ecosystems, population ge-
neticists might champion individual spe-
cies, and zoo biologists will support captive
propagation. Inevitably, the lay public will
be confused.

So what does public opinion have to do
with conservation? Almost everything. Na-
tional Geographic specials bring biodiversity
into the living room. Zoos attract more
yearly visitors than professional baseball
and football combined. Eye-popping species
like pandas and elephants shape attitudes
and have even occasioned Congressional
appropriations for conservation.

Few of the mammals that have gone
extinct in the wild have been rescued solely
through propagation in zoos; even fewer
have been returned to native habitats.
Black-footed ferrets and Arabian oryx are
among the best-known examples, but the
textbook success may well be the takh, to
use the Mongolian term for the wild horse
better known to us westerners as Przewal-
ski’s horse. There were 31 individuals of the
species in captivity at the end of World
War 11, of which nine reproduced. Today
there are more than 1000. Individuals have
now been reintroduced into small reserves
in their native haunts of Mongolia, Russia,
and China. The process has been anything
but straightforward, and the world’s popu-
lation is distributed across 129 institutions
in 33 countries. For this we have to thank
the unwavering commitment and compli-

The Mongolian takh, or Przewalski’s horse, Equus
przewalskii. [From the cover of Przewalski’s Horse)
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A Przewalski's horse foal grooming itself by chew-
ing, while its mother grooms herself by rubbing.
[From Przewalski's Horse]

cated networking of inhabitants of three
continents, people ranging from zoo-keeper
to geneticist, semi-nomad to veterinarian,
horseman to administrator.

Whereas many conservation books em-
phasize generalizations and principles, Prze-
walski’s Horse does just the opposite, filling
its pages with a bonanza of facts. Chapters
about horse morphology, nutrition and
feeding, husbandry and behavior, and vet-
erinary care are illustrative. A fascinating
piece by Inge and Jan Bouman spans the
historical spectrum, pointing to some 610
European cave illustrations from 20,000 to
9000 years ago, reporting that the Tibetan
monk Bodowa wrote the first account of
wild horses more than 1000 years ago, and
recounting that Nikolai Michailovich Prze-
walski was credited with bringing the horse
to the attention of western zoologists.

The chapters most geared toward restora-
tion are those on population biology, genet-
ics, reproduction, and social behavior. Any
sound conservation program can be traced to
two types of founders—human and ani-
mal—and in this regard readers unfamiliar
with the “studbooks” begun in eastern Eu-
rope are exposed to the writings of Jiri Volf.
Oliver Ryder reports four surviving mito-
chondrial DNA lineages, and together he
and, in the next chapter, Jonathan Ballou
carry us through the unusual make-up of
Przewalski’s horses, whose 13 founders car-
ried contributions from a domestic mare.
Ballou points to the genetic costs of sub-
dividing an already small population, dem-
onstrates inbreeding effects linked with a
specific founder, and argues that selection
against this ancestor would “only further
reduce the levels of genetic variation in
the population.” A practical chapter by
Monfort et al. describes the criticality of
non-invasive monitoring of pregnancy
profiles, particularly because of the poten-
tial for peri- or neonatal mortality when
new males are introduced.

Like feral horses and both plains and
mountain zebras, Przewalski’s horses live in
year-round bands with a good deal of male-
male competition. While zoo-keepers, ge-
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neticists, and soon-to-be observers of un-
managed populations in historic habitats
may rely on the conventional wisdom that
the maintenance of high levels of genetic
diversity is good, all will face a common
dilemma. In habitats where wolves may kill
newborns and where male-male competi-
tion will inevitably distort the desired parity
of male genetic contributions through dif-
ferential access to females, at what point
should we humans intervene to manipulate
the resultant demographic infrastructure
along the lines predicted by genetic models?
Boyd and Houpt have done an admira-
ble job of summarizing the long and wind-
ing road traveled to propagate the takh. But
this compilation is not without problems.
Differing values for the size of the “current”
horse population abound, and some chap-
ters have summaries and conclusions
whereas others do not. Still, this is an inte-
grative book that spans global issues. Any-
one interested in the nuts and bolts of
species conservation ought to read it.
Joel Berger
Program in Ecology, Evolution,
and Conservation Biology,
University of Nevada,
Reno, NV 89512, USA

Other Books of Interest

Atomic Transport in Solids. A. R. ALLNAT
and A. B. LIDIARD. Cambridge University
Press, New York, 1994. xxiv, 572 pp., illus.
$135 or £80.

This book is a thorough and critical treatise
centered on the thermodynamics and kinet-
ics of atomic transport in ionic and metallic
solids, a field in which both authors have
been leading contributors for many years.
The authors confine their treatment to bulk
crystalline solids, omitting, for the most
part, the role of extended imperfections,
such as intercrystalline boundaries, disloca-
tions, and free surfaces in the transport, as
well as transport in amorphous solids. There
is only a sketchy presentation of transport
in semiconductors—reflecting the authors’
view that this area is more complex and less
well developed than those pertaining to
metal and ionic crystals. Non-equilibrium
thermodynamics is thoroughly developed
and provides the framework for much of the
discussion of the kinetic processes treated.
The structure and statistical thermodynam-
ics of the various point defects and their
transport roles are thoroughly reviewed.
The kinetics and mechanisms of diffusive
and ionic transport and of various relax-
ation (for example, mechanical and dielec-
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Interest in atmospheric trace gases has

been increasing since they were
recognized as key factors in global
warming and depletion of the ozone layer.
N:0 and CH- are contributing factors to
both phenomena. They are greenhouse
gases. For instance, the share of N:O by
volume in tropospheric air is increasing by
about 0.3 % per year. It also accounts for
the major channel of catalytic destruction
of Os.

The precise measurement of "N
abundance in N:O is an important tool for
the identification of atmospheric N:O

sources. However, delicate sample
preparation is required. CO: - which is
present in thousandfold higher

concentrations - must be removed to
prevent interference with NO: at masses
44 and 45.

N:0 from Lab Air, 27-Sept-94
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Whereas 15-300 | of air has previously
been required for one measurement, using
a Finnigan MAT 252 mass spectrometer it
is now possible to measure the "N/“N
isotope ratio of N.O with only 20-100 ml of
atmospheric air. 1sotope data is acquired
after preconcentration and GC separation
using a technique developed for GC
Combustion Isotope Ratio Monitoring
(continuous flow).

Despite the presence of CO: and the
additional complication of 7O in both CO:
and N:0, excellent results are achieved.

8'“N and &'*'*0O values can be determined'

with a reproducibility of 0.3 %o and 1.5 %o
respectively. There is no need for large
volume sampling. This may be a valuable
aid in future investigations of global
warming and ozone depletion. A similar
method using the same device is also
available for atmospheric methane.

Full details of the experimental setup,
procedure and results are given in Finnigan
MAT Application News for the MAT 252.

. The OPINION column fea-
tures technical tips & prelim-

. ﬁmw inary information relating to
MAT instruments designed & buit

at Finnigan MAT GmbH,

Germany. (+49)421/5493-0, Fax. 5493-3% | Bremen, Germany.

ULK.: (+44)442/233555, Fax. 233666

USA: (+1)408/433 4800, Fax. 433 4823
Japan: (+8)03/3372 3001, Fax: 3372 7051

Circle No. 12 on Readers’ Service Card

SCIENCE »

tric) processes are presented and interpreted
in terms of the various point defect mech-
anisms. Though this treatment is clear and
rigorous, the microscopic theories for the
formation and migration energies of point
defects are omitted. Many of the primary
references (especially experimental ones)
are not included, but may be found in the
well-selected reviews cited by the authors.
Within the aforementioned limitations this
treatise is authoritative and should prove
very valuable to scientists and advanced
students in all the areas of materials science.
—David Turnbull,

Harvard University

Introduction to High-Temperature Super-
conductivity. THOMAS P. SHEAHEN. Plenum,
New York, 1994. xviii, 580 pp., illus. $59.50.
Selected Topics in Superconductivity.

The Electric Power Research Institute, as
part of its program to develop high-temper-
ature superconductivity applications for the
power industry, has in recent years made an
endeavor to “educate utility engineers and
executives” regarding the subject. One part
of this endeavor was the distribution of a
series of “tutorials” prepared by the Ar-
gonne National Laboratory. The popularity
of the tutorials has led to the publication of
this book based on them. The book begins
at an introductory level by posing and an-
swering the question What is a supercon-
ductor? In this opening section are taken up
“the magnetic side” of superconductivity,
issues involved in obtaining the requisite
low temperatures, present applications
(both those in which superconductors sub-
stitute for conventional magnets and those
in which their unique properties are uti-
lized, such as nuclear magnetic resonance
imaging), basic theoretical concepts of su-
perconductivity, and the circumstances sur-
rounding the discovery in 1986 of supercon-
ductors with unexpectedly higher transition
temperatures. Part 2 of the book is an ex-
position of the basic properties of these new
materials—structure, phase equilibria, ef-
fects of doping, and so on—with consider-
ation of theoretical issues posed by their
discovery. In the remainder of the book (in
where Sheahen is joined by various coau-
thors) potential practical uses of high-tem-
perature superconductors are considered.
One section is devoted to how supercon-
ductivity differs from conventional models
of current flow and the implications of the
differences for the production of powders
and wire, protection against damage, and
AC loss, one to such “near-term” applica-
tions as transmission lines, magnetic levita-
tion, magnetic energy storage, and electric
motors, and one to more distant possibili-
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ties, including among others new refrigera-
tors and the use of high magnetic fields for
industrial process control and aerospace
cargo launches. Two appendixes on mea-
surement, a brief glossary, and an index
conclude the book.

—Katherine Livingston

Crystal Structure Analysis for Chemists and
Biologists. JENNY P. GLUSKER with Mitchell
Lewis and Miriam Rossi. VCH, New York, 1994.
xviii, 854 pp., illus. $69.95. Methods in Stereo-
chemical Analysis.

“Those chemists and biochemists who may
never themselves do X-ray diffraction anal-
yses of crystals, but who need to be able to
understand the results of such studies on
structures of immediate interest to them”
are the intended audience for this book. In
its introductory chapters are addressed such
basic topics as why it is necessary to resort
to indirect methods to “see” atoms and
molecules, general principles of crystal
structure and light diffraction, and concepts
of symmetry. In subsequent chapters the
author expounds Fourier methods, structure
amplitudes, phase angles, electron-density
maps, least-squares refinement, interpreta-
tion of atomic coordinates, conformation,
atomic and molecular displacements,
chirality, and packing, ending the work
with discussions of comparison among crys-
tal structures, intermolecular recognition,
and stereochemical study of reactions. Par-
ticularly in the early chapters, historical
information is interspersed with the more
technical exposition, and each chapter con-
cludes with a summary enumerating its key
points, a glossary of terms introduced, and a
list of (on average) about 100 references.
The volume concludes with a two-page
checklist-style outline of “strategies for de-
termining crystal structures,” an index to
the glossaries, and a general subject index.

—Katherine Livingston
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Alternatives to Animal Testing. Christoph
A. Reinhardt, Ed. VCH, New York, 1994. xviii, 182 pp.,
ilus. Paper, $90. Based on a symposium, Zurich, Nov.
1992.

The Baby Train. And Other Lusty Urban Legends.
Jan Harold Brunvand. Norton, New York, 1994. 367 pp.,
ilus. Paper, $9.98. Reprint, 1993 ed.

Challenging Racism and Sexism. Alternatives to
Genetic Explanations. Ethel Tobach and Betty Rosoff,
Eds. Feminist Press at the City University of New York,
New York, NY, 1994, x, 337 pp. $35; paper, $14.95.
Genes and Gender, 7. Based on a symposium, 1990.

Deterministic Chaos in General Relativity. Dav-
id Hobill, Adrian Burd, and Alan Coley, Eds. Plenum,
New York, 1994, xii, 472 pp., illus. $135. NATO ASI
Series B, vol. 332. From a workshop, Kananaskis, AB,
July 1993.
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