
lation. This volume assembles by quasi- 
systematic group accounts of the 

responses of aquatic invertebrates 
(Vernberg and Vernberg), terrestrial 
invertebrates (Cloudsley-Thompson), 
fish (Fry and Hochachka), amphibians 
(Brattstrom), reptiles (Templeton), 
and birds (Dawson and Hudson). The 
contributors have avoided a review 
format and have generally written 
authoritative statements reflecting the 
status of understanding of the temper- 
ature responses of nonmammalian or- 

ganisms. Their procedure is a familiar 
one. The authors cast descriptions of 
the responsiveness of organisms to 

temperature, sometimes teleologically, 
into an ecological or energetic-cost 
context. In this setting we are shown 
the variety of adaptation to temper- 
ature and the remarkable suitability of 
an organism to its environment. This 
volume will serve, as the editor hoped, 
as a useful comprehensive reference. 

In a broader perspective, I find a 
disconnectedness general in the field 
of thermoregulation that is uncharac- 
teristic of surveys of other animal 
functions. There seems to be no uni- 

fying theme-no consistent basis for 

comparison of the thermal responses 
of organisms. The unanswered central 

question is, How do organisms, from 
motile microorganisms to mammals, 
recognize predetermined temperature 
levels? The thermal selectivity of 
Paramecium and the functioning of the 
mammalian thermostat depend upon 
this ability. Yet we seem no closer to 

understanding the mechanism under- 

lying thermal responsiveness than Her- 
ter or Crozier and many others of a 
generation or two ago. Meanwhile, the 

present authors have managed thought- 
ful essays on their subjects without 
consensus on first principles. 

JAMES EDWARD HEATH 

Department of Physiology and 
Biophysics, 
University of Illinois, Urbana 
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classify this book as an advanced text 
in that it is selective rather than ency- 
clopedic and balanced rather than in- 

discriminately inclusive. In level and 

length it falls between the treatise of 
Manske and Holmes and the shorter 
text of Swan. 

Aside from two chapters on, respec- 
tively, biosynthesis and taxonomy of 
alkaloids, this is a book of organic 
chemistry dealing in separate chapters 
with the different structural classes of 
alkaloids, their characterization and 
synthesis. Two aspects that are ne- 
glected are procedures for the separa- 
tion and the analysis of alkaloids. Al- 

though specific alkaloids are chosen, 
there is usually excellent attention paid 
to the generality of synthetic and de- 
gradative methods. One learns not 

merely that such and such a reaction 
has been applied to a particular com- 

pound but also that it is useful for cer- 
tain structural types and fails with 
some that appear similar. The struc- 
tural formulas are well placed with 

regard to the text and used unstintingly. 
In a marked improvement over 
Manske and Holmes, compounds are 
identified by Arabic rather than Roman 
numerals, and the correct structure of 
an alkaloid is given at its first mention 
rather than after presentation of all the 
data and arguments used in establishing 
it. The reading is enlivened by brief 
historical remarks about some of the 
best-known alkaloids. 

If the text is well planned and exe- 

cuted, the greatest praise is reserved 
for the indexes, which I must describe 

enthusiastically as the finest I have seen 
in any comparable book. In addition to 
author and subject indexes that are as 

thorough as one could ask, there is also 
a unique "Reaction and Reagent In- 
dex" which masterfully gathers together 
scattered information; so that, for in- 

stance, one can look up "Hofmann 

degradation" or "sodium borohydride 
reduction" and find a list of applici- 
tions of these methods with their rele- 
vant page numbers. 

In most chapters there are references 
to some literature as late as 1969, al- 

though one chapter lists nothing later 
than 1964. Any errors I found were 
trivial. It is too bad that the editor was 
unable to reconcile opposing views 
about which way up the morphine 
structure should be drawn, but that dis- 
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ginning students of alkaloids will prob- 
ably be happier with Swan's book; but 
serious workers in the field of alkaloids 
will want Pelletier's book on their 
desks. 

TREVOR ROBINSON 

Department of Biochemistry, 
University of Massachusetts, Amherst 

Shellfish Phylum 

Living and Fossil Brachiopods. M. J. S. 
RUDWICK. Hutchinson University Library, 
London, 1970, and Humanities Press, New 
York, 1971. 200 pp., illus. Cloth, $6; pa- 
per, $2.50. Biological Sciences. 

Each of the shellfish phyla has its 

unique mode of life, attachment, and 

feeding, reflected by and dependent on 

the morphology of the shell. The ways 
in which morphology functions are 

a natural part of neontological studies 
of bivalves, gastropods, and echino- 

derms, but are more difficult to grasp 
for extinct or relict phyla such as the 

Brachiopoda, in which many structures 
have no modern analogues. There is no 

way of witnessing how such structures 
work. As a consequence, the reason 
for the structures tends to get over- 
looked by paleontologists eager to find 
the age or evolutionary meaning of 
fossil species. 

Martin Rudwick has filled this gap 
in knowledge by making a special 
study of functional morphology in 
fossil and living brachiopods. His 
series of unique and excellent papers 
is crowned and summarized in this 

text, which relates the biology and evo- 
lution of brachiopods to their func- 
tional morphology. It is an exquisite 
work, concise and clearly written, logi- 
cal, and coherent. Text figures are 

numerous, and adequate. Perhaps the 
most impressive aspect is the way the 
author deals with the entire phylum, 
smoothly changing the focus of atten- 
tion from Ordovician to Permian to 
Recent genera to knit the brachiopods 
into a closely related unity. 

Naturally there are a few mistakes- 
the Strophalosiaceans did not all lose 
their teeth after the earliest Devonian 

(p. 54), for example. Some might 
cavil at the simplified treatment which 
discusses only one viewpoint, especially 
over debatable questions of function, 

ginning students of alkaloids will prob- 
ably be happier with Swan's book; but 
serious workers in the field of alkaloids 
will want Pelletier's book on their 
desks. 

TREVOR ROBINSON 

Department of Biochemistry, 
University of Massachusetts, Amherst 

Shellfish Phylum 

Living and Fossil Brachiopods. M. J. S. 
RUDWICK. Hutchinson University Library, 
London, 1970, and Humanities Press, New 
York, 1971. 200 pp., illus. Cloth, $6; pa- 
per, $2.50. Biological Sciences. 

Each of the shellfish phyla has its 

unique mode of life, attachment, and 

feeding, reflected by and dependent on 

the morphology of the shell. The ways 
in which morphology functions are 

a natural part of neontological studies 
of bivalves, gastropods, and echino- 

derms, but are more difficult to grasp 
for extinct or relict phyla such as the 

Brachiopoda, in which many structures 
have no modern analogues. There is no 

way of witnessing how such structures 
work. As a consequence, the reason 
for the structures tends to get over- 
looked by paleontologists eager to find 
the age or evolutionary meaning of 
fossil species. 

Martin Rudwick has filled this gap 
in knowledge by making a special 
study of functional morphology in 
fossil and living brachiopods. His 
series of unique and excellent papers 
is crowned and summarized in this 

text, which relates the biology and evo- 
lution of brachiopods to their func- 
tional morphology. It is an exquisite 
work, concise and clearly written, logi- 
cal, and coherent. Text figures are 

numerous, and adequate. Perhaps the 
most impressive aspect is the way the 
author deals with the entire phylum, 
smoothly changing the focus of atten- 
tion from Ordovician to Permian to 
Recent genera to knit the brachiopods 
into a closely related unity. 

Naturally there are a few mistakes- 
the Strophalosiaceans did not all lose 
their teeth after the earliest Devonian 

(p. 54), for example. Some might 
cavil at the simplified treatment which 
discusses only one viewpoint, especially 
over debatable questions of function, 

ginning students of alkaloids will prob- 
ably be happier with Swan's book; but 
serious workers in the field of alkaloids 
will want Pelletier's book on their 
desks. 

TREVOR ROBINSON 

Department of Biochemistry, 
University of Massachusetts, Amherst 

Shellfish Phylum 

Living and Fossil Brachiopods. M. J. S. 
RUDWICK. Hutchinson University Library, 
London, 1970, and Humanities Press, New 
York, 1971. 200 pp., illus. Cloth, $6; pa- 
per, $2.50. Biological Sciences. 

Each of the shellfish phyla has its 

unique mode of life, attachment, and 

feeding, reflected by and dependent on 

the morphology of the shell. The ways 
in which morphology functions are 

a natural part of neontological studies 
of bivalves, gastropods, and echino- 

derms, but are more difficult to grasp 
for extinct or relict phyla such as the 

Brachiopoda, in which many structures 
have no modern analogues. There is no 

way of witnessing how such structures 
work. As a consequence, the reason 
for the structures tends to get over- 
looked by paleontologists eager to find 
the age or evolutionary meaning of 
fossil species. 

Martin Rudwick has filled this gap 
in knowledge by making a special 
study of functional morphology in 
fossil and living brachiopods. His 
series of unique and excellent papers 
is crowned and summarized in this 

text, which relates the biology and evo- 
lution of brachiopods to their func- 
tional morphology. It is an exquisite 
work, concise and clearly written, logi- 
cal, and coherent. Text figures are 

numerous, and adequate. Perhaps the 
most impressive aspect is the way the 
author deals with the entire phylum, 
smoothly changing the focus of atten- 
tion from Ordovician to Permian to 
Recent genera to knit the brachiopods 
into a closely related unity. 

Naturally there are a few mistakes- 
the Strophalosiaceans did not all lose 
their teeth after the earliest Devonian 

(p. 54), for example. Some might 
cavil at the simplified treatment which 
discusses only one viewpoint, especially 
over debatable questions of function, 
but those with better ideas are free to 
write their own texts. In fact they would 
be well advised to do so, for it is difficult 
to agree with Rudwick's interpretation 
of Lyttoniacea, for example. 

1233 

but those with better ideas are free to 
write their own texts. In fact they would 
be well advised to do so, for it is difficult 
to agree with Rudwick's interpretation 
of Lyttoniacea, for example. 

1233 

but those with better ideas are free to 
write their own texts. In fact they would 
be well advised to do so, for it is difficult 
to agree with Rudwick's interpretation 
of Lyttoniacea, for example. 

1233 



A more serious criticism lies in the 
restricted nature of the coverage and 
perhaps a more restricted title would 
have been more informative. There is 
little of time sequence, little of ecology, 
and certainly nothing of the new 
paleogeography that relates brachiopods 
so significantly to continental drift and 
evolution of the tectosphere. Nor do 
we see thorough enquiry into the fas- 
cinating interplay between climate, en- 
vironment, biota, time, and morphology 
that comprises the essence of evolu- 
tion. These subjects are not the concern 
of the text. Rudwick's work provides 
the basis for such study, and is warmly 
recommended as a model biology of 
brachiopods. 

BRUCE WATERHOUSE 

Department of Geology, University of 
Toronto, Toronto, Ontario 

Historical Geology 
Adventures in Earth History. Being a 
Volume of Significant Writing from Origi- 
nal Sources, on Cosmology, Geology, Cli- 
matology, Oceanography, Organic Evolu- 
tion, and Related Topics of Interest to 
Students of Earth History, from the Time 
of Nicolaus Steno to the Present. PRESTON 
CLOUD, Ed. Freeman, San Francisco, 1970. 
xx, 996 pp., illus. Cloth, $17.50; paper, 
$8.95. 

This anthology of 83 papers is in- 
tended "(1) to be a source of ... sup- 
plemental reading . . . for the intro- 
ductory course in historical geology, 
and (2) to provide the core reading 
for an advanced course or seminar on 
problems in earth history. .. ." Part 1 
deals with principles and is arranged 
in sections on ordering principles; the 
origin of the universe; records of geo- 
logic time; air, water, and climate; and 
differentiation of solid earth. Part 2 is 
The Geologic Record, which includes 
sections on the primitive earth; Phan- 
erozoic earth; Phanerozoic life; evolu- 
tion, extinction, and paleoclimatology; 
and the rise of man, the Recent, and the 
future. The editor's essays introducing 
each section constitute a brief review of 
historical geology in its broadest terms. 

The selections have freshness and 
currency. Only seven of the papers are 
earlier than 1921 (these are "classics" 
from 1669 to 1886), and 65 are after 
1948, of which 51 are after 1958 and 
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with two or three exceptions, are from 
other English-speaking countries. 
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The book is actually one on "the 
state of the art," rather than a strati- 
graphic and paleontologic catalog as 
so many textbooks of historical geology 
have been until recently. It can there- 
fore be recommended not only to uni- 
versity students but to others who want 
to be informed about current areas of 
interest and discovery in the history 
of the earth, especially its early history 
to the study of which the editor him- 
self has made such important contribu- 
tions. As a textbook this is an inter- 
esting experiment. 

One of the pleasures of reading an 
anthology is the opportunity to agree 
or disagree with the editor's choice of 
men and articles. Cloud has been un- 
usually successful in including some 
articles which are summaries in them- 
selves and which do bring in, some- 
times at some length, the work of 
others not otherwise included. The pa- 
per on uniformitarianism by Hubbert 
is an excellent example of inclusion of 
historical material in proper context 
in a way that makes the paper not only 
a critique of uniformitarianism but 
also one of the best brief summaries 
available of the history of geology. 
Similarly the paper by Gilbert on scien- 
tific method covers the ground that one 
might have expected to be represented 
by the famous Chamberlin paper, as 
well as material on the Grand Canyon 
that one might have expected to have 
been represented by Powell. 

This reviewer found the quality of 
the last section somewhat below the 
general high standard of the rest of 
the book. The material on the Pleisto- 
cene deals almost entirely with the 
causes of glaciation, temperature 
changes, and similar matters. The only 
material on Pleistocene glacial deposits 
is in a few paragraphs in a somewhat 
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