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Fauna of the European Ice Age 
Pleistocene Mammals of Europe. BJORN 
KURTEN. Aldine, Chicago, 1968. viii + 
320 pp., illus. $11.75. 

The complex history of European 
Ice Age (Pleistocene) mammals has 
generally been a tangled puzzle to 
Americans; necessary knowledge often 
has had to be gleaned from multiple 
sources in several languages, and dif- 
ferences between articles in chronologi- 
cal and taxonomic terminology are 
usually confusing. Now, happily, we 
have a comprehensible summary by a 
European Pleistocene paleontologist 
whose own research has dealt with 
many of the groups. 

The viewpoint expressed, familiar to 
those who know Kurten's more techni- 
cal publications, is one according to 
which fossils are considered as evolving 
natural populations in a time contin- 
uum. The style is easy and semipopular, 
and the story fascinating. 

The book is divided into four parts: 
a chronology and a preliminary discus- 
sion of the faunal sequence; a sum- 
mary of the species, arranged system- 
atically; an account of the evolution 
and faunal history of the mammals of 
the European Pleistocene; and a 10- 
page table of the stratigraphic and 
chronological range of each species, a 
most useful 319-item bibliography, and 
an index. 

Kurten adheres to the "long chronol- 
ogy" of 3.3 million years for the Pleis- 
tocene, for which he adopts a tripartite 
(not quadripartite as do some) division 
into Early (= Villafranchian), Middle 
(=Gunz to end lof Riss), and Late 
(= Eem Interglacial + Wirm). Thus 
the Early Pleistocene is about 2.3 mil- 
lion years, the Middle about 900,000 
years, and the Late only 100,000 years. 
Other possible chronologies and glacial 
terminologies other than the Alpine are 
not considered, with the result that this 
aspect of the book has a useful, albeit 
perhaps spurious, simplicity. 

Five introductory chapters set the 
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stage with general information on the 
Villafranchian, on chronology and the 
elapsed time of the glacials and inter- 
glacials, on the changing environment, 
and on the nature of the deposits and 
the kinds of sites discovered, and a 
short summary of the changing fauna. 

In the second and longest section a 
chapter is devoted to each of the nine 
mammalian orders represented by fos- 
sils in the European Pleistocene. Each 
known species is given one to several 
paragraphs, depending upon what is 
known and the relative importance of 
the population. Typically, for each 
species the topics covered are its dis- 
tribution in time and space, its phylo- 
genetic relationships as known, the size 
of the animals and changes in size and 
proportions with time, and any ana- 
tomical and ecological distinctions. 
Technical detail is left for the reader 
to follow, if he so desires, by way of 
the bibliography. Kurten is conserva- 
tive as to systematics, and is thus a 
taxonomic lumper where the evidence 
indicates that several names have been 
applied to a group whose variability is 
no greater than is that of a related liv- 
ing species. Names commonly used 
that are considered invalid are placed 
in parentheses after the accepted one, 
which is a useful practice since no 
tables of synonyms are included. 

Domestic animals are given the 
names of their wild ancestors, a prac- 
tice not necessarily in conformity with 
usage or the Law of Priority, but this 
decision does recognize (as the Regles 
do not) that domestic populations are 
not natural species and should not rule 
the Rules. 

This second section is not one for 
continuous reading but is for reference 
and pleasurable browsing. I discovered 
here, for instance, the basis for the 
conflicting reports concerning the sur- 
vival in Europe of saber-tooth cats; 
different people were writing about 
different animals. The real European 
sabertooths (Smilodontini) were lim- 
ited to a single species in the Villa- 

franchian, but the scimitar cats (Ho- 
motheriini) which have often been con- 
fused with them, particularly in popu- 
lar writings, survived to the end of the 
Pleistocene. 

The hominids get two pages, fewer 
naturally than several other families 
that are better represented by extinct 
populations and that may indeed have 
been more important in the total fauna. 
By the use of the distinctive specific 
names, Kurten puts Homo heidel- 
bergensis and Homo neanderthalensis 
into breeding populations distinct from 
Homo erectus and Homo sapiens, re- 
spectively, although he admits the pos- 
sibility of the alternative interpreta- 
tions. 

I differ from Kurten on one point: 
he concludes from the evidence avail- 
able to him that the European Pleis- 
tocene hyena, Crocuta crocuta, dragged 
numerous bones into large caves as 
well as small ones, and thus that all 
hyenas, living and extinct, accumulated 
large numbers of bones in caves. At 
least for Hyaena brunnea in South 
Africa, as reported in published stud- 
ies, and for H. hyaena in Egyptian 
Nubia, as investigated by myself, such 
deposition of 'bones in caves is un- 
known. In Nubia, where the massive 
sandstone lacks large caves, numerous 
small caves are present, and most of 
them are hyena lairs. I crawled into 
each cave found. Not one of them 
contained bones, and feces were ex- 
tremely rare. In contrast, considerable 
quantities of bones had been dragged, 
sometimes several miles, to the outside 
of the lairs, where the bones-some 
chewed but much intact-littered the 
ground. One can only wonder, and in- 
deed doubt, whether any living or ex- 
tinct hyenas occupy or occupied large 
caves or deep dark ones, and this nag- 
ging doubt leaves open the problem of 
the animals, hominid or other, respon- 
sible for the accumulations of large 
numbers of bones (including many of 
hyenas) in European caves. If the 
European C. crocuta of the Pleisto- 
cene behaved as do H. brunnea and 
H. hyaena (at least in Nubia as ob- 
served by myself), then broken bones 
in European caves presumably were 
not deposited there by hyenas. Logi- 
cally, thus, prehistoric man was the 
bone accumulator, as Dart (with good 
reason, in my opinion) has long argued 
to be true for the Early Pleistocene 
hominids (australopithecines) whose re- 
mains have been found in the cave 
breccias of South Africa. 

The third section of the book, al- 
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though short relative to the second, is 
extremely important, for here Kurten 
summarizes his own ideas on Pleisto- 
cene faunal evolution, evolutionary 
trends in size, problems of the origin 
and extinction of species, faunal turn- 
over, the rate of the change of a fauna 
as expressed by its half-life and the 
mean longevity of a species, the low 
endemicity of the European fauna at 
all periods in the Pleistocene, and hu- 
man effects on the fauna (particularly 
at the close of the Pleistocene and 
after). The wonder is that so much in- 
formation and so many worthy ideas 
could be compacted into 37 pages. 

The detailed faunal data available 
for most periods of the European 
Pleistocene make possible such analyti- 
cal studies, with the results often deter- 
mined statistically and presented graph- 
ically. As would be expected, evolu- 
tionary change accelerated during the 
period of the glacials and the inter- 
glacials as compared with the Villa- 
franchian. An unexpected conclusion 
is that the rate of human evolution, 
from the Holsteinian through the 
Wiirm, although rapid in comparison 
with that of most mammals, was ex- 
ceeded by that of the European ele- 
phants for the same period. 

This short third section has implica- 
tions of importance to all evolutionary 
studies, particularly where the fossil 
fauna is rich, with multiple specimens 
of many species. The Pleistocene, with 
its many major climatic changes, 
mostly within the last half-million 
years, was a period of intense selec- 
tion and rapid faunal evolution. Kurten 
has done an admirable job in organiz- 
ing and explaining this complexity in 
understandable terms. 

CHARLES A. REED 
Department of Anthropology, 
University of Illinois at Chicago Circle, 
Chicago 

Plasma Waves 
Ondes dans les Plasmas. DANIEL QUBMADA. 

Hermann, Paris, 1968. 384 pp., illus. Pa- 
per, 48 F. Collection de Physique du 
Centre National d'Etudes Spatiales. 

Of the wide range of phenomena and 
techniques encompassed by plasma 
physics, Qu6mada's cogent, carefully 
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Of the wide range of phenomena and 
techniques encompassed by plasma 
physics, Qu6mada's cogent, carefully 
prepared monograph deals with a single, 
but remarkably rich, aspect: -the be- 
wildering variety of waves that can 
propagate in plasmas. Even this sub- 
ject is further restricted to phenomena 
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susceptible of description by a linear- 
ized theory, so that only scant allusion 
is made to instabilities and wave inter- 
actions. Nevertheless, the author has 
rendered an important service in sys- 
tematically characterizing the properties 
of waves in plasmas, particularly as 
regards the diagnostic capabilities they 
provide. 

The book is written in a lucid style 
and should be clear even to readers 
with only a modest knowledge of tech- 
nical French. The author claims to 
have addressed his work primarily to 
students of plasma physics, but it should 
not be considered a textbook. A begin- 
ning student would be well advised to 
acquaint himself with the more basic 
aspects of plasmas before turning to 
this monograph. The first chapter does 
in fact provide a review of the general 
properties of plasmas, so succinct, how- 
ever, as to comprise little more than 
a list of topics not covered in the main 
text, among them diffusion, particle 
orbits, sheaths, transport properties, 
kinetic theory, and nonlinearities. 

The bulk of the work analyzes and 
catalogs the properties of waves in plas- 
mas for a variety of regimes of the pa- 
rameters. Numerous graphs of relations 
among the characteristic parameters 
are presented. Applications of wave 
properties to plasma diagnostics are dis- 
cussed and illustrated, including the im- 
portant practical cases of reflection 
from an inhomogeneous plasma column 
and of whistler mode propagation. En- 
ergy transfer and the group velocity of 
waves receive the emphasis they de- 
serve. The author undertakes detailed 
wave analyses without losing sight of 
the underlying physics and injects fre- 
quent reminders of the limits of valid- 
ity of the theories applied. The thorough 
presentation of the intricate Clemmow- 
Mullaly-Allis diagram and the elucida- 
tion of ray-tracing techniques merit 
particular commendation. 

The work is marred by a faulty an- 
alysis of the radiating modes of a 
bounded plasma, wherein the radiation 
condition at infinity has unaccount- 
ably been ignored and is not satisfied. 
The unwary reader should also be 
warned of a number of typographic 
errors, primarily involving missing sub- 
scripts and superscripts. Consistent use 
of mks units and of radian frequency is 
a boon to students, but the text thereby 
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ma wave properties, it will certainly 
reward the student who turns to it for 
a survey of the theoretical analysis, 
practical applications, and useful char- 
acterizations of waves in plasmas. 

PAUL DIAMENT 

Department of Electrical Engineering, 
Columbia University, 
New York, New York 

Single-Nucleon Behavior 
The Nuclear Independent Particle Model. 
The Shell and Optical Models. A. E. S. 
GREEN, T. SAWADA, and D. S. SAXON. 
Academic Press, New York, 1968. xiv + 
370 pp., illus. $16. 

The "nuclear independent particle 
model" means different things to dif- 
ferent people. To the theoretical spec- 
troscopist it implies a space of many- 
particle wave functions, essentially un- 
correlated except for exclusion princi- 
ple effects, in which he can hope to 
simulate the effects of various physical 
operations. Such a space can have a 
great deal of structure, and with it one 
can attempt to handle a great quantity 
and a great variety of nuclear data. The 
understanding derived in this way has 
been somewhat superficial, not only in 
the literal sense that it mostly involves 
the "valence" nucleons but in the other 
sense as well. Those who have wanted 
a more fundamental understanding, 
without the usual model assumptions, 
have restricted themselves to gross fea- 
tures and have considered nuclear mat- 
ter rather than finite nuclei. 

The viewpoint of the present book 
is different from either of these. The 
book is concerned with gross features 
of nuclei, as revealed by their single- 
nucleon behavior, dealing then with 
such quantities as single-nucleon sep- 
aration energies and optical potentials 
for nucleon scattering by nuclei. It is 
not then concerned with derivations of 
these quantities from the basic nucleon- 
nucleon interaction, though the last 
chapter does give a compact and read- 
able account of the foundations of the 
shell and optical models. That chapter 
comes too late and doesn't really make 
contact with the six chapters that come 
before and that really form the essen- 
tials of the book. 

These chapters are given over to a 
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These chapters are given over to a 
treatment of one-body potentials for 
bound states and scattering states. 
There is a fair amount of detail about 
the nuclear energy surface, and a great 
deal about optical model scattering 
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