forms and decorative techniques em-
ployed by the Mochica. The difficulties
that beset studies of Andean metalwork
are indicated in Jones’s figure captions,
which more often than not include such
phrases as ‘‘said to be from . .. ,”” and
*‘collection of Mr. and Mrs. . . .. " Itis,
as Jones’s work demonstrates, possible
to deal with metal artifacts that in the
preponderant number of cases have been
stripped of their contexts and associa-
tions, but it is possible to deal with them
only as art objects. The irremediable loss
of data on Andean metallurgy must re-
duce the value of any effort to bring or-
der to the subject.

One leaves the volume with, on the
one hand, hope engendered by the solid
studies rooted in excavation data, and,
on the other, despair born of the knowl-
edge that such studies will always be lim-
ited as a result of wanton destruction of
evidence. The saddest thought of all is
that many other kinds of study in the An-
des are similarly restricted, and indeed
we run the risk of seeing the prehistory
of numerous other regions similarly shot
to pieces by looting.

DAvip M. PENDERGAST
Department of New World Archaeology,
Royal Ontario Museum,
Toronto, Ontario M5S 2C6, Canada

Invertebrate Biology

Echinoderms: Present and Past. Proceedings
of a colloquium, Brussels, Sept. 1979, Mi1-
CHEL JaNGoux, Ed. Balkema, Rotterdam,
1980 (U.S. distributor, MBS, 99 Main St.,
Salem, N.H.). xviii, 428 pp., illus. $45.

One of the most eminent students of
invertebrate animals, the late Libbie H.
Hyman, prefaced her 1955 volume on the
phylum Echinodermata with a salute to
echinoderms as ‘‘a noble group especial-
ly designed to puzzle the zoologist.”" It is
clearly evident from the diversity  of
problems discussed in the volume under
review that Hyman’s salute is as appro-
priate now as it was 26 years ago. This
volume contains the proceedings of the
most recent of five international confer-
ences on echinoderm biology held since
1972. The next will be held in Tampa,
Florida, 14-17 September 1981.

Of a total of 80 papers presented in the
volume, 21 are one-page abstracts or
summaries. The contributions, covering
virtually every aspect of echinoderm bi-
ology, are grouped under seven head-
ings: Paleontology; Skeletal Structures;
Systematics and Zoogeography; Ecolo-
gy; Morphology, Functional Morpholo-
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gy; General Physiology; and Reproduc-
tion, Embryology, and Larval Biology.
As might be expected, the contributions
vary in degree of general interest and
quality. I shall comment only on the
papers exceeding abstract length that
seemed outstanding to me. Consequent-
ly, this review will reflect my own incli-
nation toward paleobiology, ecology,
and other aspects of whole-echinoderm
biology; the volume deals with a wealth
of topics that will interest a wide reader-
ship.

The majority of the 12 papers on pale-
ontology and of the 11 papers on system-
atics and zoogeography deal with specif-
ic taxonomic or faunal problems and
thus will be of interest mainly to special-
ists. It would be unfortunate were the
systematic contributions and other re-
gionally oriented reports not to be pre-
sented in the more widely circulated
literature in a more complete form. The
papers by R. Haude presenting a new
interpretation of Cretaceous pseudo-
planktonic crinoids, by D. Stephenson
on symmetry and suspension feeding in
pelmatozoan echinoderms, and by H.
and G. Termier on early Paleozoic echi-
noderm evolution are of the greatest
general paleontologic interest, as each
deals with subjects of ongoing controver-
sy. I was disappointed that four of the
five contributions on skeletal structures
are single-page entries, particularly in
view of the great potential echinoderm
skeletal microstructure holds for taxo-
nomic, functional, and constructional
studies. The summary by A. Smith indi-
cates that common features of plate mi-
crostructure, soft-part anatomy, and
growth modes may be emerging from
comparative studies of echinoderm skel-
etons. The more general papers on sys-
tematics and zoogeography are A.
Guille’s account of ophiuroid distribu-
tion along the continental margin in the
Philippine-Indonesian region, Y. Liao’s
summary of the aspidochirote holothuri-
ans of China, J. Roman’s report on a
monograph on Red Sea echinoids, M.
Roux’s stimulating discussion of the zoo-
geography and ecology of Recent stalked
crinoids in relation to plate tectonic the-
ory, and a useful taxonomic summary of
Mediterranean echinoderms by E. Tor-
tonese.

‘i he section on ecology, containing 17
papers (of which 12 exceed single-page
entries), reflects the growing interest in
the environmental relations of echino-
derms. Several papers demonstrate the
significant ecologic role played by echi-
noderms: A. Hulbert on Asterias vulgar-
is in -subtidal communities, B. Keegan
and G. Konnecker on echinoderm aggre-

gations, J. Lawrence on biomass and
abundance of tropical holothurians, C.
Massin on selective sediment ingestion
by a holothurian, and K. Traer on the
role of echinoids in Mediterranean sea-
grass beds. Studies of population dynam-
ics through long-term diving surveys are
reported by D. Nichols, on the echinoid
Echinus esculentus in British waters,
and by other authors (J. Guillou and R.
Robert; also B. O’Connor and D.
McGrath), on ophiuroids. In contrast to
the widespread notion that echinoderms
are stenohaline, R. Pagett reports low
salinity tolerances in ophiuroids in a
Scottish marine loch. Adaptive features
and bathymetric distribution of deep-sea
echinoderms are discussed by M. Sibuet
in a particularly useful analysis. An in-
triguing contribution by J. Vasserot on
the ecologic significance of venomous
echinoderms is included with the papers
on physiology.

A wide range of subjects is covered by
the 10 papers on morphology and func-
tional morphology. Outstanding among
these are J. Woodley’s study of the bio-
mechanics of ophiuroid tube feet, which
possess spirally wound collagen fibers,
Massin’s description of the holothuri-
an digestive tube, in which secretion of a
protein and glucid gel and mucus pro-
tects the gut from attrition by ingested
sand grains, and a study of changes in
sea star pyloric caeca in relation to the
annual reproductive cycle by A. van der
Plas and others.

Among the 10 papers on physiology,
the report by D. Johnson and others on
hydrolases in the digestive tracts of holo-
thurians and other echinoderms is note-
worthy because there appears to be a
lack of protein-splitting enzymes al-
though various carbohydrate-splitting
enzymes are present. Two contributions
by R. Oudejans and others deal with
annual biochemical variation in the
pyloric caeca of Asterias rubens and its
relation to the reproductive cycle. The
developmental biology of echinoderms is
treated in 15 contributions. Of particular
note are studies on annual reproductive
cycles by P. Dehn (Luidia clathrata) and
P. Magniez (brooding echinoids), the re-
port by J. Pavillon on temperature ef-
fects on riboflavin and carbon-14-la-
beled glycine absorption in echinoid plu-
teus larvae, and a survey of reproductive
patterns in deep-sea ophiuroids by P.
Tyler and J. Gage. )

This volume will be of particular inter-
est to non-European workers because
practically all the contributions come
from Europe and the United Kingdom.
Most of the papers are in English, with
23 in French and one in German. There
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are numerous problems in the English
rendering and spelling in many of the
papers, which appear to have been sub-
mitted camera-ready by the contribu-
tors. Publication of the book so soon
after the conference is welcome, but a
delay to permit more thorough editing
would not have greatly detracted from its
value. Echinoderms: Present and Past is
certainly to be recommended as a stimu-
lating collection of the most recent ef-
forts by foreign workers to solve the
many puzzles of echinoderms.

Davip L.. MEYER
Department of Geology, University of
Cincinnati, Cincinnati, Ohio 45221
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