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of steady states and chemical stability 
(Pytkowicz) is very preliminary: the 
CO, juggernaut (Machta) rolls on. 

What would it take to change the 
chemistry of the oceans? This collection 
of papers gives a very valuable sum- 
mary of the current status of our at- 
tempts to answer this question. It is in- 
teresting to note that little attention is 
paid to estuarine processes, which prob- 
ably account for a large part of the 
action. 
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In his introduction Meredith Jones 
states that the primary objective of this 
symposium is to summarize knowledge 
of the Panamic biota. Approximately 
half the 24 contributors attempt to do 
this for different aspects of the biota. 
They generally conclude that the reptiles 
and amphibians, birds, mammals, corals, 
and some echinoderms are reasonably 
well known and that the mollusks deca- 
pods, fishes, and terrestrial flora are 
poorly understood. These are, of course, 
relative evaluations since the various 
authors are not necessarily applying 
equivalent criteria to their systematic 
specialty and some are reviewing much 
larger taxa than others. For example, 
Neal Weber does not attempt to esti- 
mate the numbers of insects in Panama 
whereas Alexander Wetmore can place 
the number of bird species at 865 (10 
percent of all the world species) with a 
reasonable degree of precision. 

Sylvia Earle (marine plants), James 
Porter (corals), Lawrence Abele (deca- 
pods), and Richard Chesher (echino- 
derms) provide the most complete and 
useful summaries of their groups. Some 
authors compare the Atlantic and Pa- 
cific affinities of their groups and some 
provide estimates of what the final 
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adhered to a uniform policy of present- 
ing numbers of known species, estimates 
of total species, and Atlantic-Pacific 
comparisons when relevant. Many 
groups of organisms are not covered in 
this volume, presumably because no 
expert was available or there just 
wasn't enough information to be worth 
summarizing. 

In addition to papers on the flora 
and fauna there are a succinct historical 
review of the isthmus, the canal, and 
the Panama-United States treaty situa- 
tion; two papers on the physical charac- 
teristics of the proposed sea-level canal; 
and two excellent ecological reviews- 
of the coastal zones by Peter Glynn, 
and of the human ecology of the indig- 
enous populations of eastern Panama 
by Reina Torres de Arauz. Although a 
few of the papers are trivial, most of 
the authors adequately assess the cur- 
rent knowledge in their fields. Several 
authors depart from their charge and 
speculate on the biological implications 
of a sea-level canal. In this regard the 
symposium might have profited by in- 
cluding a population geneticist and a 
theoretical ecologist. The views of a 
parasitologist would also seem worth- 
while in broadly establishing possible 
biological interactions. Two papers rep- 
resent background reports of recent 
study groups (William Newman) and 
surveys (Gilbert Voss) of the isthmian 
region. These make poignant reading as 
the authors describe their frustrations 
in attempting to obtain recognition for 
their institutions or committee report. 
Newman provides a fascinating discus- 
sion of the trials and tribulations of the 
National Academy committee report, 
which he and other members of the 
committee (CERIC) felt was largely 
neglected by the Atlantic-Pacific Inter- 
oceanic Canal Study Commission (see 
P. M. Boffey, Science 171, 355-58 
[1971]). 

The participants almost unanimously 
call for more collections and more re- 
search in the isthmian region to over- 
come the relatively poor state of our 
knowledge for most groups of isthmian 
organisms. This situation could have 
been at least partially remedied had a 
small part of the Canal Study Commis- 
sion's $22-million appropriation been 
spent on a. more detailed biological 
survey. Biologists have often been crit- 
icized for their lack of agreement on 
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pected to make the decision on whether 
or not a canal should be built, but it 
is they who are best able to evaluate 
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the ecological costs. This can be done 
intelligently, however, only if adequate 
long-term support for their research is 
available. No one expected the engi- 
neers to recommend a site for a new 
canal without rather lavish funding for 
accumulation of new data pertaining 
to their assignment; it is unfair to 
expect precision from biologists with 
much less complete data. Perhaps biolo- 
gists involved in funding studies of na- 
tional environmental issues are not yet 
up to situations complicated by inter- 
national overtones and the lack of 
pork-barrel considerations. 

IRA RUBINOFF 
Sm7ithsorian Tropical Research Institute, 
Balboa. Canal Zone 
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