nal statement that the improved efficiency
of making transgenic livestock by inject-
ing oocytes “might even make livestock
cloning obsolete.” It is true that a particular
gene incorporated into the germ line of a
bull might be widely disseminated through
the use of the bull’s sperm for artificial in-
semination. But one must recognize that
the technique of inserting a gene into a
cow’s oocyte, followed by fertilization, cul-
ture, and transfer produces an embryo of
unknown genotype. Every oocyte used will
be genetically different and progeny pro-
duced will be different. Many will not be
superior for use in commercial agriculture.
Cloning of cell lines derived from selected
superior genetically engineered livestock,
for example, likely will not be obsolete.
Robert H. Foote
Professor Emeritus, New York State College of

Agriculture and Life Sciences, Cornell University,
Ithaca, NY 14853-4801, USA

Phytolith Analysis

Heather Pringle (Special Section, Archaeol-
ogy, 20 Nov., p. 1446) cites recent plant
opal phytolith research by Dolores Piperno
and Deborah Pearsall bearing on the ques-
tion of agricultural origins in South Ameri-
ca. Those of us with long experience in the
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development of phytolith analysis are con-
vinced it has enormous potential, especially
in such areas as archaeobotanical research.
However, identification using phytoliths is
complex and difficult to apply at refined
levels of taxonomy. The evidence cited as

What is the quality of the evidence given by phy-
toliths (right, 100 micrometers in diameter) about

the origins of agriculture in South America?

the basis for major revisions of the time and
place of agricultural origins in South Amer-
ica is grounded in taxonomic protocols that
are questionable, and conclusions derived
from them are premature at best.

Problems of phytolith systematics re-
main daunting in spite of considerable
progress. Phytoliths are structural elements,

so homologous structures in unrelated
plants often produce the same silicified
morphological form. For example, the
spherical phytolith illustrated prominently
in the article is a form that can be produced
in squash (Cucurbita sp.), but not exclu-
sively. This same allegedly squash-de-
rived form is produced in unrelated
flora of the Ecuadorian region, such as
Bursuraceae, as Piperno illustrates (/)
and in Annonaceae (2). In addi-
tion, we know from control stud-
ies that soil conditions, especial-
ly available moisture, can cause
substantial variation in the mean
and range of size values in phy-
tolith populations derived from
members of the same species from one
year or one place to the next. On the
other hand, shape remains stable even
in the presence of significant size
modulation. The evidence of size
change in spherical phytolith populations is
presented in the context of a period of cli-
matic change. Thus the evidence for domes-
ticated squash is ambiguous. Phytolith size
difference is not by itself proof of domestic
versus wild taxa. It is not even certain that
either or both populations purported to
show a transformation from wild to domes-
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Applications are due June 15, 1999. Winners will be
announced shortly after August 15, 1999.

488

22 JANUARY 1999 VOL 283 SCIENCE www.sciencemag.org

CREDITS: (LEFT) M. GUERRA/SMITHSONIAN TROPICAL RESEARCH INSTITUTE: (RIGHT) D. PIPERNO/SMITHSONIAN TROPICAL RESEARCH INSTITUTE



SCIENCE'S COMPASS

tic squash are, in fact, derived from squash.
Likewise, the classification methods de-
veloped by Pearsall and Piperno to identify
domestic maize in remarkably early South
and Middle American contexts emphasize
the use of size parameters in highly question-
able ways. Here again, increased size values
of phytoliths in domestic maize are supposed
to distinguish it from wild grasses (I, 3).
However, size values of archaeological phy-
tolith assemblages offered as evidence of do-
mestic maize in earliest Valdivia I and II
(Ecuador) contexts are larger than the size
values presented for any and every modern
reference maize tested (4). The conclusion is
inescapable. Either there is systematic error
operating in the analysis or we must accept
the bizarre explanation that the earliest prim-
itive maize to appear in South America is
more modern in its phytolith content than is
modern maize currently grown in the region.
As Gail Fritz is quoted in the article as
saying, the phytolith evidence as presented
to support a major revision backward in
time for the origin of agriculture in South
America is simply not to be believed.

Irwin Rovner
Department of Anthropology and Sociology,
North Carolina State University, Raleigh, NC
27695-8107, USA. E-mail: irovner@worldnet.
att.net
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Science and Technology at the
State Department

I agree wholeheartedly with the sentiment
expressed by Anne Keatley Solomon (Pol-
icy Forum, Science’s Compass, 27 Nov., p.
1649) and J. Thomas Ratchford (Policy
Forum, Science’s Compass, 27 Nov., p.
1650) that the U.S. State Department must
upgrade and support its science and tech-
nology capabilities. There is no doubt that
science and technology are increasingly
important in the definition and execution
of U.S. foreign policy. I take issue, howev-
er, with the suggestion that the technical
agencies should provide the human and fi-
nancial resources to achieve this goal.
Solomon proposes that “The new bureau’s
core staffing could be enhanced by tempo-
rary personnel transfers from the mission
agencies...,” while Ratchford says the
“federal R&D [research and development]
agencies should...provide personnel to
State for overseas posts....”

I served in the National Aeronautics and
Space Administration (NASA) and the Na-
tional Oceanic and Atmospheric Adminis-
tration (NOAA) with responsibility for in-
ternational relations and worked closely
with the State Department in a variety of
activities. There was never enough staff in
the State Department’s Bureau of Oceans
and International Environmental and Scien-
tific Affairs to expeditiously handle the in-
teragency clearance of international agree-
ments, nor was there enough to support
other activities where a foreign policy
voice was needed. NASA and NOAA regu-
larly contributed personnel and took on ad-
ministrative support tasks that more proper-
ly should have been handled by the State
Department. The technical agency staffs
were also strained by their workloads, and
the added burden of filling in for the State
Department took away from the perfor-
mance of our core duties; but it was essen-
tial, and so we did whatever we could. It is
not, however, an arrangement that should
be advocated as a permanent solution.

There should be close cooperation be-
tween the State Department and the tech-
nical agencies. Both would benefit greatly
from regular exchanges of personnel. But
it is unfair and detrimental to put the bur-
den on the program agencies to fill a legit-
imate and important void in the State De-
partment. Congress should ensure that ad-
equate funding and appropriate authoriza-
tion are provided to the State Department
to carry out its mission. Otherwise we are
reinforcing the idea that science and tech-
nology are really someone else’s job and
not an integral part of the foreign policy
agenda. Let the State Department hire the
best people it can, and encourage the
R&D agencies to provide guidance and
advice along the way. Create opportunities
for the best and the brightest in any agen-
cy to contribute through diplomatic ser-
vice, as well as through service in scientif-
ic and technical programs. But let the
State Department step up to its rightful re-
sponsibilities and work as a strong, com-
petent partner with the other agencies.

Lisa R, Shaffer
Director of International Relations, Scripps Insti-
tution of Oceanography, University of California,
San Diego, 2301 M Street, NW, 5th Floor, Wash-
ington, DC 20037, USA

CORRECTIONS AND CLARIFICATIONS

The 4 December NetWatch item “The buzz on
bugs” (p. 1779) incorrectly described 13-year
and 17-year cicadas (genus Magicicada) as
“showfing] up in late summer.” Those cicadas
emerge in late spring (May—June) and are gone
by July. It is the dog day cicadas (genus Tibicen)
that emerge in mid- to late summer and make
up the “raucous bands” described in the article.
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