
students in biochemistry, pharmacology, 
toxicology, or related fields. For sea- 
soned investigators, as well as for stu- 
dents, this reviewer recommends this 
work highly. 

F .  PETER GUENGERICH 
Department of Biochemistry, 
Vanderbilt University Medical School, 
Nashville, Tennessee 37232 

Tupaiidae 

Comparative Biology and Evolutionary Rela- 
tionships of Tree Shrews. W. PATRICK LUCK- 
ETT, Ed. Plenum, New York, 1980. xvi, 314 
pp., illus. $39.50. Advances in Primatology. 

The tree shrews, a close-knit family of 
squirrel-like mammals inhabiting South 
and Southeast Asia, were rescued from 
obscurity by LeGros Clark's studies 
(1924-1932) indicating phylogenetic as- 
sociation with the primates. This inter- 
pretation received support in Simpson's 
influential classification of the mammals 
(1945) incorporating the tree shrew fam- 
ily Tupaiidae in the order Primates-an 
allocation soon widely accepted. Over 
the past 15 years, however, suspicions 
have grown that tree shrews are not 
close relatives of primates after all, and 
the present consensus is that they consti- 
tute a separate order (Scandentia). The 
time is ripe for a comprehensive review 
of tree shrew affinities, and Luckett's ed- 
ited volume substantially meets this 
need. 

The reappraisal of tree shrew phyloge- 
netic relationships has resulted partly 
from a flow of new data, often revealing 
significant differences between tree 
shrews and primates. There have also 
been many corrections of errors in ear- 
lier reports. More important, though, has 
been the revolution (to some extent in- 
spired by Hennig) that has affected pro- 
cedures used for phylogenetic recon- 
struction. It is now generally accepted 
that mere listing of apparent homologous 
characters does not suffice to reveal rela- 
tionships. For any group considered one 
must distinguish between primitive 
(symplesiomorphic) homologies retained 
from the initial ancestral stock and de- 
rived (synapomorphic) homologies re- 
tained from any later stock. The over- 
whelming conclusion that emerges from 
this book is that reanalysis of the un- 
doubted similarities between tree shrews 
and primates identifies most of the 
shared features as characters retained 
from the ancestral placental mammals, 
while the remainder probably involve 
convergence. 
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Other procedural inadequacies in ear- 
lier assessments of tree shrew relation- 
ships included inadequate representation 
of different placental mammal groups, 
limitations both in the numbers of char- 
acters considered and in the depth of 
analysis (for example, omission of em- 
bryological information), neglect of vari- 
ation within the Tupaiidae, and internal 
inconsistencies in proposed phylogenetic 
schemes. These inadequacies have been 
overcome to varying degrees in the con- 
tributions to Luckett's book, and the re- 
vision of tree shrew relationships thus 
represents a genuine advance in scien- 
tific knowledge rather than just a fash- 
ionable swing in opinion. 

A useful historical introduction is pro- 
vided by Luckett, and well-balanced ac- 
counts of cranial morphology (Novacek; 
Cartmill and MacPhee), central nervous 
organization (Campbell), and reproduc- 
tive biology (Luckett) place in modern 
theoretical perspective many of the key 
characteristics originally thought to link 
tree shrews with primates. The treat- 
ments by Novacek and by Cartmill and 
MacPhee of orbital and basicranial char- 
acters overlap considerably, but it is en- 
couraging that broadly similar con- 
clusions emerge. Strangely, despite tra- 
ditional reliance on dental morphology in 
mammalian phylogenetic reconstruc- 
tions, no adequate case was ever made 
for significant dental resemblances be- 
tween tree shrews and primates, and 
Butler's chapter on tree shrew dentition 
expertly shows that no case exists. One 
major drawback has been, and remains, 
the absence of convincing early fossil 
tree shrews. We now have some frag- 
ments documenting the presence of tree 
shrews in India some 10 million years 
ago, but unfortunately Jacobs's chapter 
predated the recent reports of the most 
substantial specimens by Vasishat, 
Chopra, and Kaul. Discussions of post- 
cranial features by Szalay and Drawhorn 
and by Novacek are incomplete and do 
not rigorously distinguish primitive from 
derived conditions. Szalay and Draw- 
horn's analysis of the tarsus is weakened 
by reliance on unassociated fossil speci- 
mens and concomitant circularity. 
Worse, the only known associated Euro- 
pean adapid postcranial skeleton (recent- 
ly described by von Koenigswald) 
throws doubt upon the identification of 
isolated tarsal specimens as "Adapis 
parisiensis" and thus upon the entire 
analysis. All of these chapters on mor- 
phological criteria suffer from a lack of 
quantification and, in particular, from 
neglect of allometric effects-so further 
work remains to be done. 

The relatively new approach of tree- 

building with the use of quantitative data 
from immunological cross-reactions and 
protein sequencing is covered in two 
chapters (Dene et al.; Cronin and Sar- 
ich). Such studies add a valuable new di- 
mension to phylogenetic reconstruction, 
but immense problems are raised by 
gene duplication, by generation of nu- 
merous alternative trees with only mar- 
ginal differences in "parsimony ,'' and by 
use of antiserums produced in a mammal 
(rabbit) to assess mammalian evolution- 
ary relationships. Further, molecular in- 
formation has yet to be successfully in- 
tegrated with classical morphological 
data. 

The total evidence in this book dis- 
counts any close relationship between 
tree shrews and primates, but there is no 
clear consensus concerning relationships 
between mammal orders. Some authors 
favor a modification of Gregory's "Ar- 
chonta" (primates; tree shrews; elephant 
shrews; bats; flying lemurs), whereas 
others see this group as united only by 
shared primitive placental mammal fea- 
tures. Resolution of mammal interor- 
dinal relationships must await a proper 
synthesis of available data from all 
sources, and the tree shrews will doubt- 
less continue to serve as a suitable test 
case. 

ROBERT MARTIN 
Department of Anthropology, 
University College, 
Cower Street, London WCl,  England 

A Study in Paleoecology 

Lower Wenlock Faunal and Floral Dynamics. 
Vattenfallet Section, Gotland. VALDAR JAA- 
NUSSON, SVEN LAUFELD, and ROLAND 
SKOGLUND, Eds. Geological Survey of Swe- 
den, Uppsala, 1979. 294 pp., illus. Paper, $19. 
Sveriges Geologiska Undersokning Series C 
NR 762. 

This important advance in the study of 
paleoecology goes far beyond the rather 
superficial counts of fossils exposed on 
bedding planes that characterized many 
of the early efforts in the field. Merely 
suggesting the inadequacies of previous 
attempts, it provides a procedural model 
for future paleoecologic studies-a mod- 
el that may save workers in the field 
much time, many mistakes of omission, 
and not a few of commission. The editors 
have coordinated a remarkable effort by 
32 specialists from eight countries to pro- 
vide an account of the paleontological 
dynamics of a single thin mid-Silurian 
section. They call this study "the first 
ever attempt to e!ucidate the succession 
of all fossil organisms during an interval 



of time and to analyze biotic changes 
based on practically all preserved taxa." 
What results is a candid text telling us 
what can be done, what was not done 
and why, and what still needs to be done. 

The highly fossiliferous section under 
examination is only 29 meters thick, in- 
volving the Llandovery Lower Visby 
Marl and the Wenlock Upper Visby Marl 
and Hogklint Limestone, at Vattenfallet, 
south of Visby on the island of Gotland. 
The first 38 pages of the book are de- 
voted to its geographic lithofacies, car- 
bonate sediments, described in detail, 
and depositional environments. 

The guts of the book are contained in 
the next 214 pages, which cover 39 dif- 
ferent kinds of organisms represented in 
the Vattenfallet section. A standard 
stratigraphic scheme is used throughout, 
so that one can compare ranges and 
abundances of any one of the groups 
with those of any other in precisely the 
same interval, as well as with the enclos- 
ing lithology. One may note, for in- 
stance, that there is a dearth of ostra- 
codes (fig. 44) when there is an abun- 
dance of conodonts (fig. 70) and from 
such data draw one's own conclusions 
about the reasons. The strength of this 
book is the presentation of an abundance 
of data-the kinds of data that are all too 
often suppressed editorially in favor of 
unsupported conclusions. Nor is such 
evidence left fallow; the authors have re- 
lated changes in some faunas to changes 
in depth of water, whereas others are 
thought to be related to the development 
of reefs in nearby areas. 

Jaanusson devotes the final 40 pages to 
a summary of the findings and to some 
important general conclusions con- 
cerning studies of this sort. To com- 
pensate for certain inadequacies of the 
original collections he assumes that spe- 
cies recorded from greater numbers of 
samples were more common than those 
recorded from lesser numbers. Thus a 
group of species recorded from 10 local- 
ities or samples was probably more 
abundant than a group recorded from on- 
ly two. The groups of species with the 
highest frequencies he names the Aver- 
age Macro-organism Assemblage Nuclei 
(AMAN). Within each lithostratigraphic 
interval five bionomic groups were 
sought-epifaunas and endofaunas for 
hard and soft bottoms, plus vagile ben- 
thos. For each of the five bionomic 
groups an AMAN was established within 
each stratigraphic unit. 

The occurrence of certain taxa that 
have been popular as depth indicators in 
previous paleocommunity studies is 
clearly related to specific kinds of bot- 
tom conditions, not necessarily linked to 

depth. Quantitative data based on a 
single bed or bedding surface may not be 
at all representative for more inclusive 
stratigraphic units. The composition of 
AMAN assemblages agrees better with 
the evidence from skeletal sand than do 
compositions of communities as esti- 
mated by other methods. 

Jaanusson discusses pitfalls discov- 
ered in the course of the study and pre- 
sents suggestions for surmounting many 
of the problems. Most of his suggestions 
involve advance planning. 

REUBEN J. ROSS, JR. 
Department of Geology, 
Colorado School of Mines, 
Golden 80401 
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