
ing Mars and who wants to know 
more. 

Clarke closes with an elegant assertion 
of the importance of space as a frontier of 
discovery. These are the most powerful 
words in this visionary book and should be 
read by all would-be Martian pioneers. To 
explore is human, and Mars is the world 
that beckons. D 

Christopher P. McKay is in the Space 
Science Division, NASA Ames Research 
Center, Moffett Field, California 94035-
1000, USA. 

Breaking no 
new ground 
William A. Shear 

Invasions of the Land: The Transitions of 
Organisms from Aquatic to Terrestrial 
Life. By Malcolm S. Gordon and Everett 
C. Olson. Columbia University Press: 
1995.Pp. 312.$65,£49. 

THE standard review volumes on the 
origins and adaptations of land animals 
are Colin Little's The Colonisation of 
Land and Terrestrial Invasion, published by 
Cambridge University Press in 1983 and 
1990 respectively. Although otherwise rich 
in detail and hypotheses, these volumes 
contain only a sketchy treatment of the 
fossil record, and, of course, nothing on 
land plants. 

It was with some anticipation, then, 
that I opened Invasions of the Land, which 
includes chapters by the late Everett C. 
Olson, an icon of North American verte
brate palaeontology. Serious disappoint
ment awaited me. The chapters on the 
fossil record are so riddled with errors 
that I find it difficult to believe they could 
be Olson's final versions. For example, on 
page 132, late Silurian sediments are said 
to yield "several genera of centipedes", 
but on page 143 it is claimed that cen
tipedes first appeared in the fossil record 
in the middle Devonian, and further down 
the same page they are attributed to the 
early Devonian. Right the first time - a 
single genus (undescribed) of centipede 
appears in late Silurian sediments. Later, 
a drawing of Latzelia, a Carboniferous 
centipede, is labelled as representing a 
"centipede arachnid", making it a 
member of two subphyla simultaneously. 
When this sort of confusion repeatedly 
arises, one's confidence in the rest of the 
book is shaken. 

Heterodox opinions are expressed but 
not supported. Surely no authority on 
terrestrial ecosystems would agree that 
"oniscoid isopods are the most successful 
of terrestrial invertebrates today" as long 
as spiders and insects are about. The 
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assertion that no amphipods are adapted 
to strictly terrestrial life would come as a 
surprise to the abundant litter-dwelling 
groundhoppers well known from the 
mountains of Papua New Guinea and 
Japan; they are as fully terrestrial as the 
isopods that occur with them. 

The chapter on plants by David Chap
man, an algologist who for some reason is 
not listed as a coauthor even though he 
also contributes to the introductory and 
summary chapters, is a competent short 
review of plant terrestrialization. But it 
dwells for too long on the evidence for the 
close relationship between embryophytes 
and green algae, a subject already covered 
exhaustively by Linda Graham in Origin of 
Land Plants (Wiley, 1993). That book is 
neither cited in the text nor listed in the 
bibliography. In this day of rapid publica
tion, there is little excuse for excluding an 
important reference published two years 
earlier. 

Other relevant literature is also curi
ously handled. The description of an early 
Devonian archaeognath insect by C. 
Labandeira and colleagues (Science 242, 
193; 1988) is referred to in the bibliog
raphy but not in the text, whereas the 
reverse is true for the discovery of Pridoli 
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RouGH with the smooth -
alligator snapping turtle 
Macroclemys temminckii 
(top) and smooth softshell 
turtle Trionyx muticus 
muticus. Taken from the 
comprehensive and 
detailed Turtles of the 
United States and Canada 
by C. H. Ernst, J. E. Lovich 
and R. W. Barbour. 
Smithsonian Institution 
Press, $60. 

terrestrial arthropods by A. J eram and 
colleagues (Science 250, 658; 1990). 

The chapters by Malcolm S. Gordon on 
the adaptations of extant transitional taxa 
are much less comprehensive than those 
in Little's two magisterial treatises and 
include few references more recent than 
1990. But to me their great shortcoming is 
their lack of a unifying theme or view
point; without central organization, the 
material winds up as a mere list of fea
tures, taxon by taxon. There are few 
attempts to analyse any of the various 
hypotheses about terrestrialization posed 
by Little and others. 

As to the promised "new theoretical 
and conceptual framework", I was unable 
to extract anything novel from the intro
ductory and summary chapters. The 
framework seems to consist of a reaffir
mation of the principle of uniformitarian
ism, a rejection of the relevance of 
cladistic methodology and a small collec
tion of ideas that have been aired in the 
terrestrialization literature for at least a 
decade. D 

William A. Shear is in the Department of 
Biology, Hampden-Sydney College, Hamp
den-Sydney, Virginia 23943, USA. 
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