fortunate, for it is the kind of book
that has to be examined and re-exam-
ined, and explored at one’s leisure, if
its full value is to be realized. Those
who are able to purchase personal
copies will perhaps be gratified by the
preface statement that all royalties will
be used to establish a fund to support
travel by young investigators; the fund
will be administered by the Internation-
al Committee on Biological Acoustics.
RiICHARD D. ALEXANDER
Museum of Zoology and
Department of Zoology,
University of Michigan, Ann Arbor

Pollen Analysis

The Last 10,000 Years: A Fossil Pollen
Record of the American Southwest.
Paul S. Martin. University of Ari-
zona Press, Tucson, 1963. viii + 87
pp. Illus. $4.50.

This thin book with big pages re-
counts the efforts of a Pleistocene pol-
len analyst and biogeographer, who has
broad interests, to reconstruct through
pollen analysis the vegetational and cli-
matic history of the semidesert coun-
try of southeastern Arizona since the
last glacio-pluvial period 10,000 years
ago. This task is fraught with many
more difficulties than are encountered
in pollen studies of the bog sediments
of glaciated regions, where one rarely
encounters such problems as poorly pre-
served pollen, low concentrations of
pollen, redeposition, and “long-dis-
tance” importation of pollen by varia-
ble winds from not-too-distant moun-
tain ranges. Martin’s is the first com-
prehensive research program in which
arid-region alluvial sediments have
served as the basis for an extended
pollen chronology. Its success should
pave the way for comparable studies in
other arid regions, such as the Medi-
terranean area, where the archeologi-
cal record should stimulate efforts of
equal magnitude.

The path to a substantial pollen
chronology in a new region has many
steps, and it is refreshing that Martin
supports each one with peripheral stud-
ies—of the modern vegetation and
modern pollen rain, of variation in the
pollen content of multiple surface sam-
ples, of variation in size among the pol-
len of the nine species of Arizona pine,
of the statistical validity of a pollen
sum of only 200 to 250 grains, and of
the effect of different preparation tech-
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niques on pollen recovery. All of these
supporting studies undercut a skeptic’s
criticism of the basic premise of pol-
len analysis—that the pollen stratig-
raphy of the sediment records a se-
quence of real vegetational changes.

Martin establishes two important pol-
len baselines that cannot be controvert-
ed—first, the modern pollen rain in its
relation to modern vegetation, and sec-
ond, the contrasting pine-rich assem-
blage that represents the last pluvial
period when conifers, which are now
restricted to the crests of the basin
ranges, seem to have extended at least
as far down as the piedmont. The lat-
ter baseline, which has been confirmed
by several studies throughout the
Southwest, illustrates the magnitude of
the environmental changes during the
Pleistocene. The former represents the
kind of approach that makes modern
biogeography and ecology specifically
useful to historical pollen analysis on a
local and on a regional basis—the kind
of approach that is proving productive
in several concurrent studies elsewhere
in America but which has never been
practiced in European work.

Between these two baselines lies the
heart of the investigation—an attempt
to work out the pollen sequence for the
time since the last pluvial period and to
relate it especially to the problems of
the environment of Early Man and of
the extinction of large mammals. Mar-
tin concludes that the pollen record
does not confirm the long-held notion
that an “altithermal” interval of persist-
ent droughts occurred during the time
8000 to 4000 years ago. In fact, on
the basis of the relative proportions of
three groups of pollen types (Compos-
itae for wet alluvial plains with high
water table, Chenopodiaceae-Amaran-
thus for dissected alluvial plains with
low water table and alkali soils, and
Pinus for the mountain vegetation),
he proposes that this period was not
marked by drought but rather by great-
er frequency of summer rains, brought
to the region by monsoonal circulation
from the Gulf of Mexico. This leads
to the conclusion that the large mam-
mals were extinguished not as a re-
sult of the loss of forage but as a result
of the hunting prowess of Early Man,
who thereby exhausted his food supply
and was forced to develop agriculture.

The presentation is logically or-
ganized, with chapters on the geology,
climate, vegetation, and modern pollen
rain preceding the description of the
pollen diagrams from the individual
sites, the discussion of the biogeographic

or ecologic meaning of the several types
of fossil pollen, and a consideration of
the climatic sequence inferred from the
diagrams. Most of the basic data are
clearly presented in various graphs and
diagrams whose explanations, however,
are in some cases either insufficient or
buried in the text. '

The text is lucid, although there are
gross errors in punctuation and an ex-
cessive use of questions at the begin-
ning and end of a paragraph. How-
ever, the prize for provocative prose is
the preface, by E. S. Deevey, which is
replete with mixed and unmixed meta-
phors. All in all, The Last 10,000 Years
is good reading for those interested in
biogeographic history, Southwestern ar-
cheology, paleoclimatology, and the
theory and practice of pollen analysis.

H. E. WRIGHT, JR.
Limnological Research Center,
University of Minnesota, Minneapolis

Deserts and Desert Animals

Desert Animals: Physiological Prob-
lems of Heat and Water. Knut
Schmidt-Nielsen. Oxford University
Press, New York, 1964, xvi + 277
pp. Illus. $7.20.

This book is divided into 16 sec-
tions, or chapters, that deal with man,
the basic problems of desert life, and
desert animals—the camel, cattle, the
donkey, sheep, carnivores, rabbits and
jack rabbits, the ground squirrel, the
pack rat, the kangaroo rat, other ro-
dents, estivating mammals, marsupials,
desert birds and lizards, snakes and
tortoises. Each section follows the
same general format in that heat tol-
erance and regulation, water require-
ments and water balance are discussed
in that order. '

The author refutes many older con-
cepts of heat tolerance and water re-
quirements for animals. This is espe-
cially true with respect to the camel,
which he and his associates have stud-
ied in some detail.

Schmidt-Nielsen uses an excellent
method of citing authors. No paren-
thetical, highly abbreviated journal
titles stop the reader’s eyes as he scans
each page. A number follows the cited
author’s name and this, in turn, is
readily found in the “references” sec-
tion at the end of the book.

It is to be regretted that the author
did not have scientific names verified
by a taxonomist. The name Dipus
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aegyptius which he states is “A close
relative of Jaculus . . .,” is indeed—it
is the same animal! The usage of Dipus
aegyptius for the small North African
jerboa has long been passé. To the best
of my knowledge, the author has cre-
ated a new name, ‘“Pachuromys ste-
atomys,” for the fat-tailed sand rat
Pachuromys duprasi.

It is true that the slipshod use of
scientific names does not detract mark-
edly from the value of the compilation
and original research presented in this
volume, but their proper use would
have enhanced the book.

As a whole this work will be invalu-
able to persons interested in deserts and
desert animals. The book answers, at
least in part, some of the questions
raised about peculiarities in behavior
of desert-adapted animals.

HENRY SETZER
Division of Mammals,
Smithsonian Institution

Symposium on Acarology

Advances in Acarology. vol. 1. John A.
Naegele, Ed. Cornell University
Press, Ithaca, N.Y., 1963. xii -+
480 pp. Ilus. $9.75.

This volume is a compilation of the
papers presented at the first National
Acarological Symposium, which was
held at Cornell University in 1962. It
is therefore not, as the title might sug-
gest, part of the series of comprehen-
sive surveys of rather selected topics,
which are published in other fields. The
papers are grouped under six general
headings: Bionomics and control of
acarine pests; Techniques for the rear-
ing, mounting, and testing of the
Acarina; Physiology, biochemistry, and
genetics of the Acarina; Disease trans-
mission in the Acarina; Current trends
in acarine systematics; and Acarine
behavior. These categories bring some
arrangement into the great diversity of
subjects.

The papers on the distribution, abun-
dance, and control of acarines are con-
cerned with spider mites or eriophyid
mites on citrus, cotton, and apple foli-
age and on woody ornamentals, and
with mites in stored products and on
poultry, cattle, and sheep. The studies
on bionomics deal with predaceous
mites that feed on housefly eggs and
scale insects, and with the effects of
low temperatures on a species of
Tyrophagus. Many observations and
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experimental data on nutrition and bi-
ology, including new findings, are
brought together in a very interesting
report on food relationships in free-
living Acaridiae and Oribatei.

In the second category, techniques
for rearing, mounting, and testing spi-
der mites and oribatids are described.
One paper, which deals with a useful
technique for studying light response
in spider mites and other small arthro-
pods, shows how a permanent record
of the pathway followed by an animal
can be obtained by photographic
means.

Two papers in the section on physi-
ology are concerned with the water
balance of mites: The concept of “equi-
librium humidities” is developed, and
the role of the digestive system in the
water balance of a spider mite is
treated. Biochemical investigations deal
with the demonstration of the different
components of the cholinergic system
and with various esterases in spider
mites, along with some aspects of the
carbohydrate metabolism of these
mites. Other papers are concerned with
problems of resistance to miticides in
spider mites in relation to the genetics,
selection pressure, and cross resistance.

A comprehensive review of tick-
borne diseases and a study of transmis-
sion of plant viruses by Eriophyidae
are given in the treatment of disease
transmission.

The part on systematics contains an
interesting paper on the reproductive
isolation and taxonomy of some spider
mites and another on the reevaluation
of the names of some common mites
of this family. There is a survey of
mites endoparasitic in vertebrates, and
the application of numerical taxonomy
to acarology is discussed. Phylogenetic
considerations on Oribatei and Phyto-
seiidae and taxonomic characters of
Trombiculidae are discussed. These pa-
pers, of course, cannot represent the
current trends in acarine systematics
as a whole.

In the section on acarine behavior
a valuable paper, which is based on
experimental research, deals with the
relations between host-finding behavior
and life histories in ectoparasitic Aca-
rina. Studies of reactions to light show
that two types of response within pop-
ulations of Tetranychus urticae can be
distinguished. These are probably
caused by transient physiological fac-
tors. One paper is concerned with the
relationship between humidity and the
behavior of some species of ticks.

Although the papers in this volume

represent only a small sample of the
current advances in acarology, they
nevertheless indicate the diversity of
recent work. Thus, this book should
interest workers in basic and applied
disciplines allied to acarology as well
as acarologists.

WiLLr KNULLE
Institute of Acarology, Department of
Zoology and Entomology, Ohio
Agricultural Experiment Station and
Ohio State University

Metazoan Evolution

The Lower Metazoa: Comparative Bi-
ology and Phylogeny. Ellsworth C.
Dougherty, Zoe Norwood Brown,
Earl D. Hanson, and Willard D.
Hartman, Eds. University of Cal-
ifornia Press, Berkeley, 1963. xii +
478 pp. Illus. $17.50.

The Evolution of the Metazoa. Jovan
Hadzi. Pergamon, London; Macmil-
lan, New York, 1963. xii + 499 pp.
Mus. $14.

-A rather small, quiet, and hardy
band of zoologists is studying the more
primitive groups and lesser lights of
the animal kingdom in an effort to in-
crease our understanding of evolution
in general and of the phylogenetic basis
of animal classification in particular.
Diversity of nationality and language
characterizes this group, and its re-
search results have been scattered
and sometimes inaccessible, even to its
members. These two complementary
volumes, the first in English on the
subject, should direct attention to these
studies.

The Lower Metazoa is a well-pro-
duced symposium volume that offers
extensive and intensive coverage of its
subject. About two-thirds of the 34
chapters deal directly with phylogeny
and provide a forum for both sides of
several polemics; the debate is often
lively. The main arguments concern
the type of Protozoa that gave rise
to multicellular animals, the most
primitive group of the latter, the
nature of the process by which this
immensely  important  evolutionary
change occurred, and the origin and
early evolution of body cavities. The
controversies are fundamental but frus-
trating for, as T. Komai states, “Dis-
cussion based on the scanty, outdated
information now available to us will
contribute very little to the advance-
ment of animal phylogeny.”
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