
rior. Special attention is given in these 
sections to evidence from geochemistry, 
sedimentary structures, electron micros- 
copy, and (surprisingly) trace fossils in 
discussing the origin of bituminous shale 
horizons, nodular limestones, and 
chamosite oolitic iron ores. Hallam is 
quite fair in presenting alternative points 
of view on these controversial topics. 

Places and times of mountain building 
and igneous intrusions are considered as 
the expected results of processes tied to 
plate tectonics. Mountain building is be- 
lieved to have been increasing through 
the Jurassic, coinciding at the end of the 
period with a pronounced marine regres- 
sion and faunal extinction. No new paleo- 
geographic reconstructions are present- 
ed. Paleoclimatology is well discussed in 
a separate chapter, but in the next edi- 
tion Hallam may wish to improve the dis- 
cussion by including charts of inferred 
climatic zones. Hallam expresses serious 
doubts about the worth of paleotempera- 
ture estimates based on oxygen isotope 
ratios: "The more thorough the work, 
the more complications have arisen." 
Thus, "it seems extremely unlikely that 
[oxygen isotope analysis] can add any- 
thing to what we can already infer from 
fossils and sediments about Jurassic cli- 
mates" (p. 196). 

In matters biologic, the major debate 
among those concerned with the Jurassic 
is how to account for diversity gradients 
and biogeographic provinces in a world 
in which the latitudinal temperature gra- 
dient was much weaker than it is today. 
The range of sea temperature from the 
tropics to the poles is about 30?C today 
and in the Jurassic was only about 15?C, 
with the polar region much warmer than 
at present. Explanations for the paleobio- 
geographic patterns have centered on es- 
tablishing a correlation with the inferred 
Jurassic trends in temperatures, physical 
barriers, salinity, and bathymetry. Hal- 
lam indicates that any explanation in 
terms of a single factor would be in- 
sufficient. He appeals to a correlation 
between overall environmental instabili- 
ty and latitude, instability presumably 
being greater at higher latitudes. 

Regardless of whether any specific cor- 
relation between an environmental fac- 
tor and a paleobiological pattern is apt, 
this approach highlights a lack of focus 
on causal mechanisms. For example, the 
zoogeographic influence of ocean cur- 
rents is probably not, as Hallam states, 
"primarily one of temperature" (p. 211), 
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enormous difference in a current system 
and therefore in species distributions. 
Hallam's discussion of Western Euro- 
pean and North American biogeographic 
provinces (in the appropriate Jurassic 
geographic framework) is well done and 
interesting, but again the approach is 
strictly empirical. There is little effort to 
establish a deductive model of what bio- 
geographic provinces should have been 
expected. Hallam's discussion of diver- 
sity and provinces therefore is not as rig- 
orous as the facts of the case may war- 
rant. 

Hallam is also not particularly rigor- 
ous in his paleoceanographic models, 
which, nevertheless, are well presented 
and stimulating. Of greatest interest is 
the claim that the presence of a reduced 
latitudinal temperature gradient resulted 
in a weaker atmospheric circulation to 
the point that ocean circulation was mea- 
surably more sluggish, thus leading to a 
significant reduction in mixing of nutri- 
ents and oxygen. Indeed, he writes, "In 
the more equable periods of the past, 
such as the Jurassic, much of the ocean 
bottom could have been more or less 
stagnant" (p. 60). A firm paleogeographic 
basis for this model is nowhere devel- 
oped. To cite another example of asser- 
tion that could have been better substan- 
tiated, Hallam concludes that the Juras- 
sic epicontinental seas were "quite 
possibly almost tideless over large re- 
gions." Hallam presents some sedimen- 
tological evidence to support this claim, 
but one might reasonably expect that a 
paleogeographic analysis would also be 
forthcoming. 

The counterbalancing and consid- 
erable strength of Hallam's book is that 
these hypotheses force us to address di- 
rectly the new paleoceanographic ques- 
tions, and they therefore move us a ma- 
jor step beyond customary stratigraphic 
reporting. Hallam has played an active 
role in work on Jurassic geology for the 
past 20 years. It is to his great credit that 
he endorses the view that the appropri- 
ate Jurassic research question is not only 
What are the Jurassic sediments of (say) 
Greenland? but also What would be the 
effect of a lower temperature gradient on 
ocean circulation? Hallam's book not 
only clearly shows us the necessity for 
students of geologic history to ask both 
geologic and oceanographic questions, 
but also tries to provide reasonable 
answers. 

THOMAS J. M. SCHOPF 
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It is difficult to view in perspective the 
diverse recent developments in research 
related to the physics of the interstellar 
matter. Many new interstellar molecules 
have been discovered and mapped by ra- 
dio astronomers. The diffuse interstellar 
medium has been studied to advantage in 
the far ultraviolet by instruments on 
spacecraft. Advances in infrared astrono- 
my have made possible probes of rela- 
tionships between gaseous and solid ma- 
terial and between cloud structure and 
the process of star birth. Collectively, 
the 11 lecture courses of the 26th Les 
Houches Summer School of Theoretical 
Physics provide a much-needed, broad 
perspective on the field. Although some 
of the details may be ephemeral, the lec- 
tures in this volume all reflect sound 
physical intuition and will therefore re- 
main useful for some time to come. 

The chapters on atomic physics (H. 
Nussbaumer), collision theory (D. Flow- 
er and R. McCarroll), and gas dynamics 
(F. Kahn) are well organized in the man- 
ner of textbook presentations and gener- 
ally succeed in covering vast amounts of 
material concisely. S. Green provides a 
theoretical treatment of molecular struc- 
ture and collision processes with atten- 
tion to recent work relevant to inter- 
stellar clouds. W. D. Watson's very thor- 
ough course on molecule formation 
handles the subject with physical insight. 
Watson shows how molecules provide 
probes of conditions in clouds and also 
discusses in detail the physics of inter- 
stellar grains. D. Flower contributes a 
clear, concise treatment of ionized nebu- 
lae. A. A. Penzias's discussion of dense 
neutral clouds makes clear the con- 
nection between instrumental measure- 
ments and physical conditions of the 
clouds. It reflects, however, a somewhat 
parochial view, dealing only with obser- 
vations at millimeter wavelengths. The 
intricacies of interstellar maser process- 
es and the baffling body of observational 
data are reviewed by P. Goldreich. The 
lecture on heating and ionization by G. 
B. Field is a provocative treatment of the 
thermal and dynamical state of the inter- 
stellar gas. Field deals with the large 
questions of the evolution of diffuse mat- 
ter in the Galaxy by painting global pic- 
tures while paying attention to micro- 
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scopic detail. H. Reeves discusses the 
cosmological significance of the abun- 
dances of elements and isotopes in an in- 
terstellar medium composed partially of 
primordial material. 

The price of the book deserves com- 
ment, particularly in light of the informal- 
ity of the printing (photoreproduced type- 
script replete with extraneous black 
marks) and the apparent lack of editorial 
attention (there are numerous misspell- 
ings and occasional grammatical errors). 
The benefits of summer schools like Les 
Houches could surely be spread more 
widely if sponsoring agencies were to un- 
derwrite more of the cost of publishing 
their proceedings. 

JOHN H. BLACK 
School of Physics and Astronomy, 
University of Minnesota, Minneapolis 
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The last 15 years have seen an increas- 
ing interest in the study of cryptobiotic 
systems as models for studying devel- 
opmental changes in microorganisms. Al- 
though the formation, maintenance, and 
breaking of the cryptobiotic state in dor- 
mant spore systems have been among 
the most intriguing of biological process- 
es, the basic control mechanisms are not 
yet clearly understood. 

Intensive conferences on the tech- 
nology, biochemistry, and molecular bi- 
ology of bacterial endospores have con- 
tributed to significant progress in under- 
standing these endospores in the past 20 
years, but fungal spores have until re- 
cently received insufficient attention. 
This book is an important contribution 
that highlights the nature of fungal 
spores, their unique structures, and the 
mechanisms that may be involved in 
breaking the dormant state. In addition, 
the book gives accounts of a variety of 
fungal spores. Detailed cytological de- 
scriptions of organelle changes and struc- 
tures are included, as are interesting dis- 
cussions of self-inhibitors, activation 
mechanisms, and problems related to the 
physiology of the dormant state and ger- 
mination. 

Although knowledge of the molecular 
basis of cryptobiosis in these eukaryotic 
spore systems is no more advanced than 
it is in bacteria, some important differ- 
ences have been observed. Among mat- 
ters deserving of further study are the 
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stable messenger RNA that is carried to 
the spore state, the level of regulation, 
and the importance of structural ele- 
ments (for example, polarity on mito- 
chondria) as determinants in morphogen- 
esis. The combination of detailed studies 
of structure and consideration of physi- 
ological and biochemical functions holds 
promise for future research on fungal 
spores. Of particular interest is the rec- 
ord in the book of the session in which 
the various participants discussed their 
perspective on future developments in 
work with this system. 

Fungal spores are of interest to scien- 
tists concerned with developmental sys- 
tems. This book includes relatively little 
information concerning the initiation of 
and the developmental changes involved 
in spore formation. One hopes that fu- 
ture conferences on fungal spores will 
deal with sporulation and will also com- 
pare fungi with other spore-forming orga- 
nisms. Detailed analyses of fungal spore 
formation, maintenance of the dormant 
state, and germination are appropriate 
bases for comparative studies of sporolo- 
gy. This book, therefore, serves as an ex- 
cellent introduction to the field. 

HARLYN 0. HALVORSON 
Rosenstiel Basic Medical Sciences 
Research Center, Brandeis University, 
Waltham, Massachusetts 
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Chalones are naturally occurring inhib- 
itors of cell proliferation whose function 
is supposedly to control the growth of tis- 
sues. Chalones that act in the G, and G2 
phases of the cell cycle have been iso- 
lated. The purpose of this book is to pre- 
sent an up-to-date review of chalone re- 
search, which has been trying to get off 
the ground for some time but has had dif- 
ficulties. The book reviews current 
knowledge of the principal chalones, 
such as those isolated from epidermis, 
fibroblasts, melanocytes, granulocytes, 
lymphocytes, bronchial epithelium, liv- 
er, smooth muscle, colon, and tumors. 
The purity that has been achieved in the 
isolation of chalones varies greatly, the 
preparations ranging from crude ex- 
tracts, such as those obtained from 
smooth muscle, to very pure ones, such 
as the G1 chalone of the epidermis iso- 
lated by Mark and his co-workers. This 
book also clearly attests that it is relative- 
ly easy to obtain an extract that is ca- 
pable of inhibiting cell proliferation of 
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the tissue or organ from which it was ob- 
tained, but that it is much more difficult 
to present convincing evidence that the 
control of cell proliferation is indeed the 
physiological role (or one of the physi- 
ological roles) of the substances isolated. 
Certainly this is one of the important 
areas for future investigation in the field, 
as most workers are well aware. 

In the past, the chalone field has suf- 
fered from being somewhat insular. The 
book indicates that the situation is chang- 
ing. Perhaps one of the best indications 
of this is the willingness of many of the 
authors to admit that stimulators (inter- 
estingly, usually referred to as antichal- 
ones) exist and that they may have a role 
in growth control. Discussions of the 
problems of isolating chalones and char- 
acterizing their role also seem more 
open-minded. The book does a special 
service by including several chapters on 
the technical problems that arise in the 
isolation and assay of chalones. 

The "chalonists" still have some odd 
quirks. Many of them refer to M. Aber- 
crombie as the chief proponent of the the- 
ory that growth control is effected by 
stimulators, and cite his paper on the 
wound hormone hypothesis (Symp. Soc. 
Exp. Biol. 11, 235 [1957]) as the chief 
source of the theory. Even a not very 
careful reading of that paper will reveal 
that Abercrombie did not propose that 
growth was universally controlled by 
stimulators. He kept an open mind, sug- 
gesting inhibitors where the available 
data indicated them. Only in wound re- 
pair did he suggest that an endogenous 
stimulator, a wound hormone, might be 
operating, and in that situation it prob- 
ably does. 

In spite of some unevenness in the 
quality of writing, the book gives a good 
account of the status of the field. 
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Department of Pathology, 
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