Part 2 addresses the most important
recent findings on the control of the
migration of primordial germ cells to-
ward the gonads. Excellent papers by
Heasman and Wylie, England, and Snow
and Monk carefully detail and analyze
recent progress on the roles of the cyto-
skeleton, the extracellular matrix, and
chemotaxis in the migratory process.
Evidence has accumulated that sulfated
glycosamines, fibronectin, and collagen
type 1 play important roles in guiding
primordial germ cells to the gonads.
These informative and timely papers are
valuable sources of references.

Part 3 reviews our current knowledge
concerning the embryonic origin of tera-
tocarcinoma cells and the nature of the
cell surface molecules as evidenced by
serological and cellular immune re-
sponses. Although these papers tend to
be descriptive, they do include new in-
sights and show in particular how mono-
clonal antibodies have expanded our
knowledge of germ cell tumors.

In recent years there has emerged a
large body of evidence that the differen-
tiation of the germ cell is directly con-
trolled by information supplied by so-
matic cells. Parts 4 and 5 of this book
feature seven formidable papers that
critically review this evidence. These
papers bring together a wide spectrum of
knowledge on subjects ranging from a
self-fertilizing hermaphrodite (Cenor-
habditis elegans) to germ cell develop-
ment in humans. This part of the book is
particularly strong, and the questions
and problems confronted in it are intrigu-
ing and thought-provoking. Although the
papers are written from a developmental
point of view, researchers interested in
“aspects of intragonadal regulatory mech-
anisms will find them interesting and
rewarding.

Part 6 reviews our knowledge of gene
expression in oocytes in relation to em-
bryonic development. Papers by Dreyer
et al. on the fate of oocyte nuclear pro-
teins during development, by Woodland
et al. on the strategy of histone gene
expression, and by De Robertis e al. on
the control of nucleocytoplasmic trans-
port of macromolecules are well written
and provide excellent overviews of the
authors’ research.

Overall, I found this to be a stimulat-
ing and provocative book whose quality
is impressive. In the past two decades, a
vast amount of new information has ac-
cumulated on the biology of the germ
cell, and it is useful to have work on the
female germ line brought together in one
up-to-date volume. The book, however,
is by no means complete. The subject is
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enormous, and the editors have limited
themselves to a relatively unified portion
of it that reflects their own research
interests. Regardless of its limitations,
the book will be of interest to a wide
range of researchers in endocrinology,
developmental biology, oncology, and
cell biology.

G. F. ERICKSON
Department of Reproductive Medicine,
University of California at San Diego,
La Jolla 92093

Volcanoes and the Maya

Archeology and Volcanism in Central America.
The Zapotitdn Valley of El Salvador. PAYsoN
D. SHEETS, Ed. University of Texas Press,
Austin, 1984. x, 307 pp., illus. $35. The Texas
Pan American Series.

Questions about the impact of volcan-
ic eruptions on human society were cen-
tral to the University of Colorado’s
“Protoclassic Project’” when, in 1975, its
investigators began their study of region-
al prehistory in highland El Salvador.
Indeed, one of the fundamental accom-
plishments of the project has been to
document the local chronology of Holo-
cene volcanism. The resulting geological
sequence dates five sizable eruptions,
beginning with one estimated between
800 and 600 B.C., followed by others at
about A.D. 260, 590, 800 to 1300, and,
most recently, a historically witnessed
episode in 1658.

As a point of embarcation for the
archeological research, Sheets and his
associates ran a 100-kilometer-long sur-
vey transect across the western half of El
Salvador. The results of this initial re-
connaissance hinted at the particularly
catastrophic effects of the flare-up of
A.D. 260, identified as emanpating from
Mount Ilopango, on what was shown to
be a densely populated area of Protoclas-
sic Maya settlement. Thus inspired, the
investigators turned their attention to-
ward human ecology as it was affected
by the deep and widespread ash deposi-
tion following the eruption. The desig-
nated locus of this effort was an environ-
mentally diverse 546-square-kilometer
area in the intermontane Zapotitdn ba-
sin, lying barely 30 kilometers west of
Ilopango, where geological sampling, a
settlement pattern survey, and excava-
tion at two archeological sites were car-
ried out over a half-year field season in
1978 and two short periods in 1979 and
1980.

Most of the book under review is
devoted to 11 papers reporting on the

field and laboratory results of these in-
terdisciplinary activities. In addition,
Sheets includes introductory and con-
cluding chapters that provide a back-
ground to the project, highlight the re-
ports of his colleagues, and detail his
research conclusions to date. A couple
of short appendixes dealing with the
analyses of recovered faunal and palyno-
logical remains round out the contribu-
tions.

Considering that only an 82-square-
kilometer surface area of the valley was
sampled in the course of survey, that
subsurface investigation was limited to
the digging of test pits at one archeologi-
cal site and partial excavation of a do-
mestic compound at another, and that as
a consequence the quantity of archeolog-
ical material analyzed was relatively
modest, the project has achieved about
as much in terms of archeological infer-
ence as could be expected of it. For the
most part, the fieldwork that was carried
out seems good, and some of the labora-
tory analyses, which include studies of
soil and tephra deposits, ceramic re-
mains, lithic artifacts, obsidian trace-
element content and hydration, pollen,
and fauna, are quite informative, small-
scale though they may be. Out of all
these, the well-documented region-wide
stratigraphic linkage of geological and
cultural history will likely prove one of
the more widely referred to products of
the investigation. Excavations at a Late
Classic household complex at the Cerén
site add some interesting and well-pre-
served if not terribly exciting evidence
about highland Maya village life and ma-
terial culture. I do find it curious why,
with subsistence and human ecology
central to the avowed research objec-
tives of the project, excavation fill was
left unscreened and no mention is made
of any flotation to recover smaller organ-
ic remains. Many of the other deficien-
cies in data acquisition and analysis are
acknowledged by the investigators,
whose reports are peppered with extenu-
ations related to inadequate sampling
fractions and the restricted scale of exca-
vations, all understandable given the
time constraints and the deep volcanic
overburden.

The most controversial thesis these
data address has to do with the role of
migration in the development of Classic
Maya civilization. Along with a number
of other Mesoamerican prehistorians,
Sheets had argued previously that the
florescence of lowland Maya culture was
not the result of indigenous develop-
ment, as is commonly accepted, but
rather was sparked by the mass move-
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ment into the Yucatin Penninsula of
refugees from the culturally precocious
but volcano-ravaged lands of El Salva-
dor and Honduras. Migrationism in the
explanation of culture history is carried a
giant step further in the present study,
where the focus is on a hypothesis that,
after a 150- to-200-year occupational hia-
tus following the Ilopango eruption, rap-
id repopulation of the El Salvador high-
lands resulted from the organized re-
verse incursion of Maya groups from the
lowlands.

In support of this hypothesis, various
authors in the volume point to the seem-
ing lack of human remains in the Valley
during the Protoclassic—Early Classic pe-
riods, followed by the sudden appear-
ance of sophisticated lowland-related
pottery and stone tools at sites dated to
the beginning of the Late Classic. The
suggestion is that such findings reflect
the expansion into the southeastern high-
lands of Chorti migrants from Copan and
other lowland Maya centers, as these
people sought to reestablish obsidian and
other long-distance commodity procure-
ment networks after the collapse of Teo-
tihuacan. The hard evidence to date from
the Zapotitan Valley for a lowland Chorti
recolonization is painfully meager—
mainly an interpréetation of rapid reoccu-
pation at the one partially excavated
Late Classic domestic complex, which
apparently was inhabited by high-status
individuals, judging from their lowland-
like elite material culture and their ability
to procure exotic trade goods such as
polychrome pottery and obsidian.

Mass migration is difficult enough to
document archeologically under the best
of circumstances, and in this case there
are simply not yet sufficient data to test
the hypothesis convincingly. Even if it
could be shown that widespread aban-
donment of the highlands ensued after
the Ilopango eruption, leaving few or no
remnant groups, it would be uncertain
whether an economically motivated
Chorti takeover was responsible for re-
settlement. An alternative suggested by
Hummer, another project member, is
that the Late Classic recovery can be
explained as part of a gradual, popula-
tion-pressure—induced expansion of out-
lying lowland Maya agriculturalists.
Thwarting a solution to this question is
the limited extent of the project’s surface
survey (not to mention the dearth of
similar surveys in adjacent areas) and
thus an inability to demonstrate ade-
quately the extent of the post-Ilopango
highland abandonment and the sequence
of reoccupation. One wonders if a more
encompassing survey would be very
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meaningful even if implemented, consid-
ering the deep ash layers from subse-
quent eruptions that cap any hypothesis-
disconfirming Early and Middle Classic
sites. :

Finally, I think little was gained by the
study through its appeal to ‘‘hazard the-
ory,”” defined as a subarea of human
ecology dealing with the ways people
adjust to natural disasters. The attempt
to ‘“‘exploit the methods, approaches,
and generalizations derived from that
research’ added few new insights into
the Late Classic prehistory of the high-
lands beyond the commonsense recogni-
tion that people faced with agricultural
collapse in their burned-out, ash-covered
homeland might have moved on and that
they, or others, would likely have reoc-
cupied the area when conditions amelio-
rated. Moreover, the use of ‘‘hazard
theory,’” with its emphasis on behavioral
responses such as ‘‘loss absorption, loss
acceptance, loss reduction, and radical
action,”” seems singularly inappropriate
to an explanation of recolonization by
peoples disassociated from the disaster
by as much as 200 years, peoples per-
haps lacking an appreciation of the re-
current potential of volcanism and there-
fore unconscious of the true risks atten-
dant on highland living.

What is most needed in the study of
this intriguing question is not a new
behavioral model but siriiply many more
archeological data showing the full spa-
tial and temporal extent of highland,
lowland, and intermediate cultures in the
centuries following the Ilopango erup-
tion that we may test hypotheses already
extant. The research of Sheets and his
collaborators has significantly advanced
this objective, and it is apparent from the
1979-80 geophysical reconnaissance at
the Cerén site reported by Loker in the
present volume that there is important
evidence still waiting to be recovered.
In this we have yet another reason to
hope for more tranquil times ahead in El
Salvador, politically as well as geologi-
cally.

ROBERT N. ZEITLIN
Department of Anthropology,
Brandeis University,
Waltham, Massachusetts 02254
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