have something to learn from the way
this book is constructed, for Smith has
written a work in the history of tech-
nology that is regarded by a jury of
American historians as a superior ex-
ample of American history.

EUGENE S. FERGUSON
University of Delaware, Newark, and
Hagley Museum, Greenville, Delaware

Microfossils

Conodont Paleoecology. Proceedings of a sym-
posium, Waterloo, Ontario, May 1975. C. R.
BARNES, Ed. Geological Association of Cana-
da, Waterloo, 1976 (available from Business
and Economic Service Ltd., 111 Peter St.,
Toronto). viii, 324 pp., illus. $12 Canadian; to
GAC members, $10. Geological Association
of Canada Special Paper No. 15.

The calcium phosphate hard parts
called conodont elements do not occur in
any living organism and are last known
in the Triassic. Thus the traditional way
of answering the perennial question
“What are conodonts?”’ is to say, ‘“‘No
one knows.”” A better way of answering
it is to tell what we know about their gen-
eral morphology (several pairs of serially
arranged elements of right- and left-
handed forms, indicating an elongate, bi-
laterally symmetrical animal), their
biogeography (they define faunal prov-
inces in the marine realm), their place in
the water column (most floated or swam,
some were more nearly sessile), and
their size and abundance (in the range of
modern zooplankton), and what we can
reasonably infer about the dominant
function of the elements themselves
(grasping, in my view). Species of the
modern phylum Chaetognatha provide
perhaps the best ecologic analog to con-
odonts. On the basis of these morpho-
logic and ecologic traits the question
‘““What are they?’’ can be answered as
well for conodonts as it can for most
other fossil groups.

The purpose of the volume under re-
view is to tell what conodonts are in
terms of which species occur in which
formations (Ordovician through Triassic)
and what can be inferred about their liv-
ing environment from that information.
Sixteen of the 18 chapters document
which species occur in sediments of la-
goon, reef, shelf, or open-ocean environ-
ments. A really excellent contribution
is that by S. M. Bergstrom and J. B.
Carnes, who begin by documenting the
distinctive associations of species found
in calcilutite tidal flat deposits, lagoonal
beds, and shallow subtidal, deeper sub-
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tidal, and basinal deposits of the Middle
Ordovician of Tennessee. The conodont
associations of the basinal deposits of
Tennessee are the same ones that occur
in shallow subtidal deposits of the Baltic
shield. Therefore, if these conodonts
were benthic they would have had to en-
compass an enormous range of ecologic
conditions; more likely, as Bergstrom
and Carnes prefer, and as the evidence
supports, they had a mode of life in the
water column.

Many other papers rely on the asser-
tion that if conodonts are found to
change with lithology, then a benthic
mode of life is indicated, whereas in fact
the variation could be due to a change in
the water column overlying the sedi-
ments or could reflect preservational dif-
ferences (see below). Missing is any dis-
cussion of the modern transition from
continental shelf to continental slope,
with attendant changes in water as well
as in sediments, and the quite different
faunas one finds as one moves seaward.
Such changes are due to the patterns of
normal shelf and oceanic circulation and
would yield patterns of animal distribu-
tion very much like some of the onshore-
offshore transitions mentioned in the
text. This hypothesis is difficult for the
reader to test owing to the virtual ab-
sence from the book of paleogeographic
charts on which patterns of ocean cur-
rents might be placed.

Special note should be given to Jepps-
son’s life table for a Late Silurian cono-
dont, and specialists will need to evalu-
ate Kozur’s claim that the assemblage of
elements in an individual animal changed
as the animal got older. Nicoll failed to
find conodonts in marine high-latitude
rocks of the age of the extensive Car-
boniferous-Permian glaciations, an in-
dication that conodonts of that time were
tropical- and temperate-latitude beasts.
Three papers report that large, robust
conodont elements, with ‘‘variable den-
ticulation,”” are preferentially found in
the littoral environment. Several chap-
ters comment on the paucity of cono-
donts in algal, coral reef, and hard-bot-
tom facies, although whether this re-
flects initial distributions or merely the
preservation potential of conodonts in
those environments is not at all clear.
Too much is claimed (in my opinion)
without independent evidence. For ex-
ample, it is stated that conodonts re-
sponded dramatically to salinity changes
(the authors assert confirmation by the
boron method but don’t give any data)
and that some conodonts were even
more stenohaline than crinoids; unscaled
graphs are presented to document ‘‘con-

siderable wvariation in salinity’’; and
“*semirestricted”’ environments are dif-
ferentiated from ‘‘very slightly restrict-
ed’”’ ones.

Most of those writing in this book have
been concerned in their previous work
with problems of geologic correlation. I
look forward to their further use of eco-
logic and oceanographic literature in
search of explanations for distributional
patterns. Future volumes on the theme
of conodont paleoecology may owe their
success in no small measure to the pio-
neer efforts presented in this one.

‘ THOMAS J. M. SCHOPF
Department of the Geophysical
Sciences, University of Chicago,
Chicago, Illinois
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duced by slime molds mediate the cellu-
lar aggregation that occurs during the de-
velopment of these organisms. In the
early stage of their life cycle, slime
molds exist as amoeboid cells that. under
appropriate conditions. aggregate to
form a living slime that in turn forms
fruiting bodies and spores. The Barondes
group has shown that the cells produce
both surface lectins and receptors for
them when cohesiveness develops. They
think that the lectins. which are species-
specific, enable slime mold cells of the
same species to recognize one another
and aggregate.

Gilbert Ashwell of the National Insti-
tute of Arthritis, Metabolism, and Diges-
tive Diseases, and Anatol Morell of Al-
bert Einstein College of Medicine have
been studying the removal of glycopro-
teins from the blood by the liver of sev-
eral mammalian species. (Most blood
proteins, with the exception of albumin,
contain carbohydrates and are thus gly-
coproteins.) The carbohydrate chains of
the glycoproteins normally terminate
with sialic acid.

The investigators observed that when
the terminal sialic acid residues were re-
moved to expose the penultimate resi-
due. galactose. the glycoproteins were
taken up very quickly and destroyed by
the liver. They subsequently identified a
liver receptor that specifically recognizes
and combines with the galactose of the
glycoproteins. On further analysis, the
liver receptor turned out to be a protein
with all the properties of a lectin. Ash-
well and Morell have indentified another
lectin-like protein in chicken livers that
recognizes a different sugar.

Ashwell suggests that the concept of a
lectin be broadened to embrace all bio-
logical systems, not just plants. He
would define lectins as proteins with the
capacity to recognize subtle differences
in cell surface carbohydrate sequences
as a means of regulating a variety of nor-
mal physiological functions.

Much of the evidence implicating lec-
tins in recognition processes in plants is
still circumstantial rather than definitive,
and it is still too early to tell whether
Ashwell’s suggestion to broaden the def-
inition of lectin will be accepted. Never-
theless, the current research |s stimulat-
ing a new look at some familiar sub-
stances and, at the same time. providing
a better understanding of several impor-
tant biological processes, including the
development of symbiotic relationships
between legumes and nitrogen-fixing
bacteria.—JEAN L. MARX
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