


















The Emergence of Animals: The Cambrian Breakthrough. 
Mark A.S. McMenamin and Dianna L. Schulte McMenamin. 1990. Columbia 
Univ. Press. x + 217 pp. Apparently acid paper. ISBN 
0-231-06646-5. Softbound. $17.00. 

We usually think of the Cambrian breakthrough (or silent 
explosion) in terms of the animal groups which originated and 
diversified then. At least as important, though, was its other side, 
with possibly the greatest reorganization of biota1 evolution in the 
history of life. This was when the modern system of multiple trophic 
levels appeared, with ramifying consequences. The authors give a good 
and accessible treatment of the revolution, dealing with geology and 
environment as well as the organisms and ecosystems. Both sides of 
the boundary are treated in some depth. They agree with Seilacher's 
view of a Garden of Ediacara (their name), a world of quilted 
autotrophs in the Vendian. This may well be correct, although the 
occurrence of such organisms in deep-dark as well as shallow water is 
a bit awkward. There are a number of new proposals in the book, among 
which I find the linear continuum of "soft" (autotrophs) to "hardff 
(keystone predators) ways of life, with deposit feeders in the middle, 
unhelpful. There are even some nice new photographs of body and trace 
fossils. Russians have done important work in this interval (in fact 
the Vendian Period and the earliest Cambrian stages were named in 
Russia), and some of their work I hadn't known about before this book. 
Outsiders and insiders should find interest in the book, and it's well 
put together. Not physically, though - several groups of pages fell 
out of the review copy. -L.M. Van Valen 

* * * 

Evolutionary Genetics and Environmental Stress. 
Ary A. Hoffmann and Peter A. Parsons. 1991 (7 February). Oxford 
Univ. Press. ix + 284 pp. Apparently acid paper. ISBN 
0-19-857732-X. Hardbound. $75.00. 

In a broad sense, any less-than-optimal aspect of the environment 
is a stress on the referent organism. The authors choose to focus on 
relatively severe stresses of generally applicable kinds, and they 
don't consider biotically-caused stresses except for some interactions 
with physical stresses. It's still a wide topic, and the book must 
sample from it. 

There is ordinarily quantitative-genetic variation available in a 
population that lets it respond evolutionarily to any sort of stress, 
if the stress isn't severe enough to destroy the population. Maybe 
the stress doesn't recur; in that case the resistance may be lost 
because of a cost. Or maybe the resistance is also a resistance to 
other kinds of stresses, as by slow growth (plants) or low metabolic 
rate (animals). Response to stress can be via plasticity, too, and 
plasticity itself is subject to selection. Stress can affect 
parameters like recombination and heritabilities and genetic variance. 
Stresses commonly determine how far geographically a species can 
survive, and this has implications for conservation. 

These are the sorts of things the book is really about, and it 
covers them well, with a good mix of theory, natural history, and 
experiment. -L.M. Van Valen 



Jurassic and Cretasceous Floras and Climates of the Earth. 
V.A. Vakhrameev. 1991 (October). Cambridge Univ. Press. xix + 318 
pp. Apparently acid paper. Hardbound. ISBN 0-521-40291-3. 
$100.00 (minus 50 cents). 

This book was (posthumously) published in Russian in 1988; it is 
a valuable work. Vakhrameev pioneered the mostly latitudinal zonation 
of later Mesozoic floras, based to a considerable extent on his 
original descriptions of floras from the USSR. 

Most of the book is a summary of the composition of individual 
floras worldwide, mostly megafossils although some palynological 
information is included. This floral information is, barely, 
synthesized to provide geographic and inferred climatic patterns over 
roughly 30-million-year intervals. (The author was one of the last 
people to include the Danian stage in the Cretaceous rather than the 
Paleogene.) The evolution of the floral provinces themselves is also 
summarized, here going back to the Paleozoic; their number is variable 
but always small. There is a short postscript of more recent work, 
and the translation also adds photographs of fossils. Way too many 
misprints, though. 

Only botanical evidence is used to infer climates, with 
occasional supplementation from lithology. This isnft to say that 
Vakhrameev should have written a different and less authoritative 
book, but the reader should have been made aware of the existence and 
nature of other evidence. Marine microfossils are mentioned once. 
However, the rationale for climatic inferences is only implicit, and 
the temporal syntheses are very sketchy. But the floras are here if 
someone wants to use them in a reinterpretation. -L.M. Van Valen 

* * * 

The Evolutionary Process: A Critical Study of Evolutionary Theory. 
Edition 2. 

Verne Grant. 1991 (28 November). Columbia Univ. Press. xviii + 483 
pp. Acid-free paper. ISBN 0-231-07324-0. Hardbound. $52.00. 

I liked the first edition of this book. I like the second 
edition less. Grant's primary focus has been around the species 
level, and not surprisingly this is where the book is strongest, 
together of course with the botanical aspects. I appreciate his now 
heterodox defense of selection for reproductive isolation. Adaptation 
and the phenotype are appropriately more emphasized than genes, and 
most areas of evolutionary biology (even, praise be, development) 
receive some treatment. Oddly, quantitative genetics and life-history 
theory are among those that don't. His discussions of macroevolution 
and molecular evolution are painfully superficial; perhaps this is why 
he is still somewhat skeptical of a symbiotic origin for mitochondria. 
There is a remarkable misunderstanding of the neutral theory. Go with 
Futuymafs book (or even Ridley's) instead, but do supplement them. 

-L.M. Van Valen 







Neues zur Geologie und Palaontologie der Messel-Formation 
(Mittel-Eozan, Fundstatte Messel). 

Edited by Stephan Schaal. 1991 (15 October). Courier 
Forschungsinstitut Senckenberg, vol. 139. Senckenberganlage 25, 
6000 Frankfurt/M., Germany. (v) + 159 pp. Apparently acid paper. 
ISBN 3-924500-75-4. Softbound. DM 50 (about $32). 

As announced in this volume, the magnificent fossil locality of 
Messel has at last been saved from being turned into an enormous 
garbage pit. Its scientific importance has been made more than 
potential only rather recently, with the development of techniques for 
preserving the specimens as the saturated shale dries out after being 
exposed. A new technique is the subject of one of the nine papers in 
this volume. Most of the others are probably of interest mostly to 
Messel-fanciers, e.g. on the heterogeneity of the deposits. Aquatic 
insects and cladocerans are reported for the first time, and are 
restricted to one facies. A new genus of elaterid beetle, formerly 
thought to be a buprestid, gets a thorough treatment. -L.M. Van Valen 

* * * 

Der Messeler ~lschiefer - ein Algenlaminit. 
Kurt Goth. 1990 (31 December). Courier Forschungsinstitut 

Senckenberg, vol. 131. Senckenberganlage 25, 6000 Frankfurt/M., 
Germany. 143 pp. Apparently acid paper. ISBN 3-924500-70-3. 
Softbound. DM 48.50 (about $31). 

The Messel Formation is an oil shale where most of the organic 
material came from a single species of green alga in lake plankton. 
This alga bloomed annually, and the resulting dead cells sank and 
formed a lamina on the top of the sediment. For the most part this 
sediment was disturbed only by slumping, as the lake was deep and 
persistently anoxic. Counts of the laminae lead to an estimate of 
about a million years for the entire deposit. Guth also presents some 
geochemistry which helps reconstruct the nature of the lake, and he 
identifies three main facies of the shale. -L.M. Van Valen 

* * * 

Die Koprolithen mitteleozaner Vertebraten aus der Grube Messel bei 
Darmstadt. 

Michael Schmitz. 1991 (16 September). Courier Forschungsinstitut 
Senckenberg, vol. 137. Senckenberganlage 25, 6000 Frankfurt/M., 
Germany. 159 pp. + 20 plates. Apparently acid paper. ISBN 
3-924500-73-8. Softbound. DM 50 (about $32). 

Messel has produced several thousand coprolites, the category 
here being used broadly to include fossils of regurgitation pellets as 
well as of feces. A number of shapes, sizes, and diets occur. The 
different forms can be ascribed, with more or less certainty, to the 
various groups of aquatic vertebrates reported from Messel. (One type 
looks like it came from a lungfish, though; lungfishes are otherwise 
unknown in the Cenozoic of the northern continents.) Microstructure 
is preserved and well illustrated. Chemical analysis suggests acidic 
water, perhaps a blackwater environment. -L .M. Van Valen 



Solnhofen: A Study in Mesozoic Paleontology. 
K.Werner Barthel, Nicola H.M. Swinburne, and Simon Conway Morris. 
1990 (December). Cambridge Univ. Press. ix + 236 pp. Apparently 
acid paper. ISBN 0-521-33344-X. $59.50. 

The classic late-Jurassic locality Solnhofen is best known as the 
7 source of all seven known specimens of Archaeopteryx (one apparently 

stolen very recently), but its excellent preservation potential 
results in lesser treasures also. The book is officially a revised 

', translation of Berthel's 1978 book in German, but Swinburne has added 
as much that is new and has increased its scientific level. 

The bestiary is still here (also depictions of some plants and 
algae, but they aren't as well preserved). And it's well done, except 
that the general discussion of them is now out of keeping with the 
rest of the book. Most of the major animal phyla occur, with both 
marine and terrestrial species represented. Both faunas are 
relatively depauperate and consist mostly of organisms which lived 
outside the area of deposition. The basin was inimical to most life 
apparently because of hypersalinity inside a fringing reef, as is 
reasonably well shown from several lines of evidence. Much of the 
book, in fact, is devoted to paleoenvironment and deposition, as well 
as the geology. Storms seem to have moved both calcareous mud and 
organisms into the multi-basined lagoon, where the mud settled slowly 
from suspension. Other mud arrived via slow water movement. A 
microbial mat may have covered the sediment, but if so the evidence 
for its existence is surprisingly scant. An appendix contains a -. putatively complete list of the biota, to species for the protists and 
genus for the rest, but without familial identification. A 
water-strider (Gerridae, Hemiptera) is here somehow referred to the 

P Phasmida . -L.M. Van Valen 
* * * 

Theoretical Morphology, an Annotated Bibliography 1960-1990. 
Wolf-Ernst Reif and David B. Weishampel. 1991 (30 December). 
Courier Forschungsinstitut Senckenberg, vol. 142. 
Senckenberganlage 25, 6000 Frankfurt/M., Germany. vi + 140 pp. 
Apparently acid paper. ISBN 3-924500-80-0. Softbound. DM 30 
(about $20). 

The compilers restrict their subject to "the realm of biological 
forms that can be created by a morphogenetic program or a growth 
program by modifying the parameters of these programs." One would 
think that this includes developmental genetics, but there seem to be 
no papers by either geneticists or mainstream developmental 
biologists. A paper of mine published in Evolution is included but 
not one, probably more relevant to the restricted criterion actually 
used, in Developmental Biology. Nevertheless, this is a genuinely 
valuable compilation. It covers animals, plants, and protists (here 
missing Winfree on the spiral waves which can be produced in 
slime-mold aggregations). The relevant literature is widely scattered 
and is not otherwise easily retrievable from a few entries into it. 

-L.M. Van Valen 



Grzimek's Encyclopedia of Mammals. 
Edited by Bernhard Grzimek. 1990. McGraw-Hill. Translated from 

German of 1988. 5 volumes, each (viii) + 648 pp. except 643 
pp. in vol. 3. Apparently acid paper. ISBN 0-07-909508-9 for 
set. $500.00 for set. 

Mammals! Celebratory, yes, but also the best single 
reference on the natural history of the worldwide fauna of 
mammals. There are several thousand gorgeous colored photographs 
(even, may the saints preserve us, two of live Solenodons 
twitching their tubular noses apparently in their natural habitat: 
this is a rare and interesting insectivoran.) The photographs are 
almost all of animals doing something. But there's still enough 
room for lots of text. This deals with natural history in a broad 
sense and is held together by synopses of phylogeny and fossils 
written by Erich Thenius. Mostly it's mammals alive, though, and 
by experts rather than hacks. The gorilla gets 40 pages, some by 
Dian Fossey shortly before she was killed, and the common 
hippopotamus 16 pages, but for bats only the European species, for 
the most part, are mentioned individually. Otherwise there is 
little Eurocentrism. There is a lower amount of inaccuracy than 
one probably ought to expect in a general work like this, and a 
half page or so of references is hidden away at the end of each 
volume. The translation is rarely awkward, but there are many too 
many misprints of scientific names and of people. The volumes 
here shouldn't be confused with the four volumes on mammals in 
Grzimek's Animal Life Encyclopedia, published in German in 1968 
and in English in the early 1970s. A booklet by the publisher 
says that each volume of the current set is available separately 
too, but an apparently later flyer says that they aren't. 
Grzimek, a major figure in conservation of mammals, died shortly 
before publication of the German edition. It's worthy and it 
suits him. -L.M. Van Valen 

* * * 

Individual Development and Evolution: The Genesis of Novel 
Behavior. 

Gilbert Gottlieb. 1991 (14 November); stated 1992 in book. 
Oxford Univ. Press. xii + 231 pp. Acid-free paper. ISBN 
0-19-506893-9. Hardbound. $35.00. 

The author thinks that we should stand amazed at the 
existence of environmental input into development. He even thinks 
that it shows that development isn't programmed - has he never 
written, or even seen, a program with conditional feedback? He 
thinks that it is heretical to advocate behavioral change 
occurring before morphological adaptation to it. He is a 
psychologist, and his lack of understanding of evolutionary 
genetics is sometimes embarrassing, as in his discussion of 
speciation. Nevertheless, his background does let him provide 
lots of examples I didn't know, and he gives an unusually good, if 
rather brief, history of some aspects of development in 
evolutionary thought. -L.M. Van Valen 



Die mikroendolithischen Spurenfossilien im Alt-Tertiar West-Europas 
und ihre palokologische Bedeutung. 

Gudrun Radtke. 1991 (16 September). Courier Forschungsinstitut 
Senckenberg, vol. 138. Senckenberganlage 25, 6000 Frankfurt/M., 
Germany. 155 pp. + 14 plates. Apparently acid paper. ISBN 
3-924500-77-0. Softbound. DM 50 (about $32). 

Small borings in shells and the like are common in the fossil 
record, but until a few years ago they were difficult to study except 
for those, as by some bryozoans, which remained open to the surface 
throughout. They can now be injected like school preparations of a 
vertebrate vascular system, and the enclosing calcareous substrate 
removed by acid. The result is often spectacular detail. Radtke has 
looked at material from diverse facies from the early Eocene to the 
late Oligocene of northwest Europe. A fair number of groups seem to 
have produced different sorts of burrows, and various new forms of 
burrows are identified. Their morphological identification fits 
pretty well with where the putative makers of different kinds live, 
and the endolithic biota varies in composition with respect to several 
environmental variables. -L.M. Van Valen 

* * * 

Intervening Sequences in Genetics and Development. 
Edited by Edwin M. Stone and Robert J. Schwartz. 1990. Oxford Univ. 
Press. xii + 203 pp. Acid-free paper. ISBN 0-19-504337-5. 
Hadbound. $40.00 (minus 5 cents). 

Introns commonly occur at boundaries between structural and 
functional domains of the protein coded for by their gene. Many genes 
of eukaryotes (where introns now mostly occur) seem to have originated 
as a result of shuffling of preexisting exons, and during development 
some genes have whole or partial exons variously included or not in 
the mRNAs of different cells. The idea that introns were present in 
protein-coding genes of the common ancestor of all surviving organisms 
is intriguing and has some evidence. In fact the editors show how 
such compound genes could have originated by the advantage of having 
the DNA for parts of a single protein be together. The complementary 
view, however, also has some evidence and is not represented in this 
book, although one chapter does give mechanisms by which two kinds of 
introns can be inserted. Nongeneticists may find a bit too much 
unexplained, but the book is good for what it does. -L.M. Van Valen 

* * * 

Genes IV. 
Benjamin Lewin. 1990. Oxford Univ. Press. xxii + 857 pp. 
Apparently acid paper. ISBN 0-19-854268-2. Hardbound. $45.00. 

I.e., the fourth edition of Genes. It and the books by Watson et 
al. and by et al. and Watson are the standard treatments of molecular 
cell biology as now practiced. Lewin's focus throughout is on nucleic 
acids; even proteins are pretty much ignored after they get 
synthesized and placed where they belong. There is a bit of 
development, but it is restricted to Drosophila and homeoboxes 
elsewhere, as if this is to be a basic paradigm for all multicellular 
organisms. The existence of real differences among organisms is 
recognized, of course, for genome size and organization. Not much 
evolution, but one writes on what one knows. -L.M. Van Valen 



Brutkammen der Stenolaemata (Bryozoa): Konstruktionsmorphologie und 
phylogenetische Bedeutung. 

Priska Schafer. 1991 (16 September). Courier Forschungsinstitut 
Senckenberg, vol. 136. Senckenberganlage 25, 6000 Frankfurt/M., 
Germany. 269 pp. Apparently acid paper. ISBN 3-924500-74-6. 
Softbound. DM 90 (about $58). 

In bryozoans, more than in most colonoids, individuoids often 
become specialized for different functions, thereby becoming organs of 
the whole colonoid. Brood chambers are one such specialized type; 
like most others, they are absent in some bryozoan groups. 
Stenolaemates were the dominant bryozoans of the Paleozoic but still 
survive in a depauperate but speciose manner. Schafer treats mostly 
the post-Triassic radiation. Bryozoans grow in many ways, for good 
adaptive reasons, and although growth forms characterize some higher 
taxa most are evolutionarily plastic in this respect and there is much 
homoplasy. Sometimes a brood chamber expands so as to cut off 
putative feeding individuoids from the surface. There is too much in 
Schafer's work to summarize; it's well done and well described. A 
byproduct of the analysis is a revised phylogeny of the Cyclostomata 
(whose well-known name may as well be preserved, particularly since 
its homonym in the Chordata is now in disuse). -L.M. Van Valen 

* * * 

Morphogenesis: The Cellular and Molecular Processes of Developmental 
Anatomy. 

Jonathan Bard. 1990. Cambridge Univ. Press. xi + 303 pp. 
Apparently acid paper. ISBN 0-521-36196-6. Hardbound. $54.50. 

The book deals with processes after pattern formation. Thus 
developmental genetics is peripheral, perhaps even too peripheral for 
a book published as late as 1990. But it's good to see a treatment 
where molecular knowledge isn't regarded as the unknown touchstone 
which will solve all problems when discovered. Bard's approach is 
unapologetically phenotypic - causal and subtle, and phenotypic. The 
book considers only animals, mostly vertebrates at that, with a nod to 
the developmentally rather animal-like alga Volvox. Developmental 
biologists usually do forget about plants and such; plants are 
different, indeed, but some aspects of their morphogenesis have 
interesting parallels with some colonoid animals. But even the latter 
are unfortunately outside the usual scope of such work. Repetitive 
structures aren't, though, and even they hardly get mentioned here. 

Enough of that. What the book does do is explain 
phenomenologically, and causally to the extent possible, how cells 
form tissues and then larger structures. There are lots of examples, 
some described in detail, and a major concern is with relevant 
experiments. Not details of experiments, but their structure, 
rationale, and significance. Self-assembly of tissues is an 
interesting repeated theme. Bard's concern is elsewhere, but I found 
a good many examples I hadn't known, of homologous structures with 
appreciably different development. Well written, and overall one of 
the best books in developmental biology as a whole. -L.M. Van Valen 



Die Beschriebung der Messelornithidae (Aves: Gruiformes: Rhynocheti) 
aus dem Alttertiar Europas und Nordamerikas. 

Angelika Hesse. 1990 (10 October). Courier Forschungsinstitut 
Senckenberg, vol. 128. Senckenberganlage 25, 6000 Frankfurt/M., 
Germany. 176 pp. Apparently acid paper. ISBN 3-924500-67-3. 
Softbound. DM 44 (about $27). 

Messelornis is a half-meter-tall, short-winged, vaguely 
crane-like bird known from hundreds of specimens from the Eocene of 
Messel. The complete skeleton, and more, is known. Hesse has 
referred it to its own family, which underwent a small radiation in 
Europe and North America during the Paleogene. This volume mostly 
describes and figures the material from Messel. There is also a 
phylogenetic analysis, in which the family forms a justified clade 
with the extant monotypic families Rhynochetidae (New Caledonia) and 
Eurypygidae (Neotropica). Within this group, Hesse associates the 
Eurypygidae and Messelornithidae as both a clade and a taxon. The 
taxon is justified by the characters given but the clade is not, 
because the polarity of the distinguishing characters is unclear. 
Perhaps the common ancestor of the three families would be referable 
to a slightly expanded Messelornithidae (the known members of the 
latter do form a clade of their own), and in any case the geographic 
disjunction of the recent families is ameliorated. In addition, Hesse 
removes the rather recently extinct New Zealand family Apterornithidae 
from the Gruiformes. -L.M. Van Valen 

* * * 






