
The Value of Systematics 

In his recent editorial, "Time to revive 
systematics" (13 Dec., p. 1227), E. 0 .  Wil- 
son argues for increased attention and fund- 
ing for systematics. As a naturalist, I share 
Wilson's fascination for natural diversity and 
value the contributions of systematics to 
biology. It is also evident that many pro- 
grams of research, development, and conser- 
vation, particularly in tropical areas, are 
hampered by inadequate knowledge of the 
most basic attributes of their subjects: taxo- 
nomic position, general biology, geographi- 
cal distribution. Many ecologists and evolu- 
tionists believe that describing new creatures 
is a key to solving these problems. But I 
suggest that faith in a pervasive, intrinsic 
value of systematic knowledge may be mis- 
placed. Biological exploration is always ac- 
companied by the aesthetic and emotional 
sensations of discovery and undoubtedly 
will yield some of the hoped-for genotypes, 
pharmaceuticals, and other natural prod- 
ucts. But in truth, bringing the next million 
species into the realm of human knowledge 
will probably have little impact on the study 
of evolution, ecology, and physiology, on 
the development of biological resources, or 
on our rationale for conservation. General 
patterns of diversity are sufficiently clear in 
outline to argue for saving large tracts of the 
tropics and other areas for hrther study and 
for future exploitation of their diversity, as 
well as for the ecological and economic 
good sense of maintaking intact natural 
systems. I am not so pained by the disap- 
pearance of species before their discovery by 
science as I am by the decrease in the quality 
of human life that goes hand in hand with 
their demise. 

Wilson is right, of course, to defend sys- 
tematics as a priority in science. I believe 
that this task will be made easier by more 
clearly distinguishing two separate ioles of 
systematics and defining their relations to 
the rest of science. The first is the museum's 
traditional endeavor of discoverv and de- 
scription. Whether there remain one or ten 
or 30 million undescribed forms, this task is 
uncompletable (hence priorities must be de- 
fined); it will require the enlargement of 
museum collections and the publication of 
thousands of systematic monographs each 
with a small audience; and it will be done 
primarily by individuals trained specifically 
for the task (requiring some coordination of 
educating and employing institutions), and 
who, with a few exceptions, will dedicate 
their entire professional lives to this great 

task. These professional systematists will rely 
on their sister sciences for grounding in 
evolution, ecology, genetics, morphomet- 
rics, statistics, biogeography, and biochem- 
istry-so necessary for their work. They will 
serve, as they do now, a wide variety of 
interests in academics, applied sciences, and 
the marketplace. 

The second great contribution of system- 
atics, in my opinion sadly languishing, is the 
perspective it offers evolutionists, ecologists, 
and other natural scientists. The great ques- 
tions posed by biologists concerning evolu- 
tion, adaptation, and diversification arose 
from phenomena revealed by systematists. 
Many would insist that this contribution is 
historical. Indeed, the rush of biology to 
experimental science has left a sense of em- 
barrassment over systematics. But this rush 
has also overly narrowed our perspectives to 
local, contemporary processes. Diversity 
strikes a balance among a hierarchy of pro- 
cesses in time and space ranging from local 
population interactions, through regional 
processes of speciation and habitat special- 
ization, to global patterns of origin and 
dispersal. Only systematics, and the related 
disciplines of paleontology and biogeogra- 
phy, can provide this perspective. 

Fascination with nature and faith in po- 

These questions are still crudely formulated 
and incomplete, to put the matter gently, 
and few can be answered definitively with 
the range of data now being acquired. 

But of course Ricklefs is right in saying 
that the problem is the value placed on such 
knowledge. How can systematics resume a 
major role in science curricula and biological 
diversity acquire a more general interest? By 
the same means that the epidermal antigens 
of Xenopus and the moons of Uranus have 
acquired a relatively large audience: the per- 
ception of the intellectual importance of the 
subject, however remote from direct human 
experience. The magnitude and cause of 
biological diversity is not just the central 
problem of systematics; it is one of the key 
problems of science as a whole. It does 
matter a great deal whether there are 1 
million or 30 million forms. It also matters 
why a certain subset exists in each region of 
the earth, and what is happening to each one 
year by year. Unless we go for the whole 
package, we will fall far short of understand- 
ing life, and due to the accelerating extinc- 
tion of species, much of our opportunity 
will slip away forever. 

Lest this be viewed as an expensive Man- 
hattan Project unattainable in today's politi- 
cal climate, let me cite the estimates I have 

tential dividends of svstematics research -are made of the maximum investment reauired, 
not enough to bring ;bout Wilson's wished- 
for resurgence. Systematics will not assume 
a major role in science curricula until its 
contributions foster scholarship of compel- 
ling interest to the biologists who control 
curricula and research funding. Systematics 
is not taught in museums; it is taught in 
biology departments, where it must com- 
Pete with genetics, behavior, cell biology, 
and physiology for the interest of students. 
Only when historical and comparative per- 
spectives are reintegrated into our curricula 
will the value of systematics become appar- 
ent to the next generation of professionals 
and policy-makers. 

ROBERT E. RICKLEFS 
Departnzent @Biology, 

Univenity of Pennsylvania, 
Philadelphia 191 04 

Response: The only important point of 
disagreement between Ricklefs and myself is 
the degree to which biological diversity 
should be mapped. For reasons given in an 
earlier and more extensive article ( I ) ,  I 
believe that we should aim for total knowl- 
edge at the species level. Each species is 
unique, intrinsically valuable, and the poten- 
tial source of new knowledge still difficult or 
impossible to imagine. It would be a failure 
of vision to assume that we can answer the 

one that omits computer-aided information 
processing: 25,000 professional lifetimes 
(4,000 systematists are at work full or part 
time in North America today) whose final 
catalog would fill 60 meters of library shelv- 
ing for each million species. Computer- 
aided techniques could be expected to cut 
the effort and cost substantially. In fact, 
systematics has one of the lowest cost-to- 
benefit ratios of all scientific disciplines. 

EDWARD 0. WILSON 
Museum of  Comparative Zoology, 

Haward University, 
Cambridge, M A  02138 
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Anasazi Astronomy 

Michael Zeilik's assessment (Reports, 14 
June, p. 131 1) of the Fajada three-slab site 
contains significant errors and omissions. 
His principal argument rests on equating 
historic and prehistoric practices and relies 
primarily on his reference to a paper by Ellis 
(1). Her paper, in turn, not only does not .. 
provide the evidence he attributes to it. but 

interesting questions of evolutionary biolo- contradicts his argument by stressing the 
gy with only a subset of the extant species. changes introduced by European contact. 

7 MARCH 1986 



Those handy little RH 
pump heads for piddling 
flow rates now come 
packaged with their own 
synchronous AC motor 
drive. Each has an RH 
miniature pump head 
and totally enclosed 
three-soeed motor drive 
assembly. This provides a choice of 150,300 
or 600 piston strokes per mlnute by means of 
a safe and simple belt change arrangement. 
Motor can be stalled indeflnltely w~thout over- 
heating! 
Pumps plug into standard 110-volt 60-Hz 
three-arona sockets. Are ste~lesslv adiust- 
able ekn  Ghlle running from zero io msx- 
lmum Bow rate bv means of calibrated control 
ring. Are reverside while operating. And have 
thsexcept~onal chemlcal resistance of al- 
umlna ceramic and fluorocarbon In the wet- 
ted stream. Compression f i in  at the ports 
accept 114 inch O.D. stand,ardEboratory 
tubing. Ressures to 50 ps~ at lowflows, to 20 
psi at any flow. 
Repeal accuracy to better than 1%1 

Model RHSYOCKC $400 
Max flow rate: 7.5 mllmin at 150 SPM, 15 
mllmin at 300 SPM. 30 mllmin at 600 SPM 
Model RHSYlCKC $400 
Max flow rate. 15 mllm~n at 150 SPM, 30 
mllm~n at 300 SPM, 60 mllm~n at 600 SPM 

Available from stock for Immediate 
shipment. Wrb or call for Catalog RP4Ol- 
the FMI LAB PUMP STORY. 

A - 
.. i \ - -" 

P.O. Box 179 
29 Orchard St Oyster Ba NY llTIl 
516-922-6050 ;+elex 51010k281 

Calculations Zeilik presents to support his 
argument refuting th; lunar marGgs are in 
error by factors of 2 or more, as well as 
being internally inconsistent. The shift of 
the average limiting position of the moon- 
rise shadow edge after the major extreme is 
2.6 centimeters in 2 years (not "1.5 cm") 
and 5.6 centimeters in 3 years (not "a little 
over 2 cm"). The correct values make the 
marking of the lunar cycle sigtllficantly more 
evident. The argument that the shadows are 
not "reliably marked" on the "weathered 
petroglyph" disregards that when the spirals 
were first made and used they were not 
weathered. Zeilik supports his proposal that 
a lunar marking was, instead, a mid-May 
solar marking by citing "important corn and 
bean planting" at the historic Hopi Pueblo. 
His reference (2), however, makes no men- 
tion of any particular planting time in mid- 
May, but stresses that planting was deter- 
mined by season and weather. In describing 
"the gist" of our reports of the lunar mark- 
ings (3), Zeilik describes incorrectly, or 
omits mention of, several key features of the 
site that underscore these markings and their 
sJ'"'meay. 

ANNA SOFAER 
The Solstice Project, Post O& Box 9619, 

Washinflun, D C  2001 6 
ROLF M. SINCLAIR 

National Science Foundation, 
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Respmrce: Sofaer and Sinclair raise two main 
points, first, the usefulness of ethnographic 
analogy and, second, the visibility of the mo- 
tion of the shadow edges cast by the moon. 

A methodological framework for the use 
of analogy is where ethnographic data can 
"serve as resources for testing hypotheses 
which seek to relate material and behaviorial 
cultural phenomena" ( I ,  p. 63). Pueblo sun- 
watching practices (2) show the importance 
of anticipatory observations. A conservative 
hypothesis is that anticipation was an im- 
portant aspect of a Chacoan Anazasi calen- 
dar. This does not "equate" past and pres- 
ent, but forms a baseline for evaluating 
calendrical sites. Ellis (3) implicitly uses a 
similar approach in her analysis, while sug- 
gesting that practices may have been more 
elaborate in pre-Hispanic times. 

As Sofaer and Sinclair correctly note, my 
calculation contained an error: their values 
are correct. This change makes the motions 
more evident, but they will amount to 
roughly a centimeter per year and only 
about a millimeter per month in the 2 years 
before the standstill. The visibility of such 
motions in moonlight and on a rough rock 
surface still limits the usefulness of the site 
for anticipating the standstills. 

For Hopi planting dates, a more specific 
reference is a paper by Forde (4, p. 385 and 
figure 6), who indicates that the main corn 
pianting occurred in the third week of May. 
This and other dates were announced ahead 
of time by the official Sunwatcher. 

MICHAEL ZEILIK 
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International Congress Attendance 

Roger Lewin's article "Archeology con- 
gress threatened" (News & Comment, 22 
NOV., p. 921) expresses a misconception 
that I ask to be allowed to correct: that is the 
statement that the decision was "to denv 
attendance to anyone working in South 
African institutions." The ban is wider than 
what is re~resented in the article. 

I 

On receiving the circular letter sent to all 
scientists living in South Africa denying 
them participation in the so-called World 
A r c h a ~ o ~ o ~ ~ a l  Congress, I wrote pointing 
out that I was born and educated in En- 
gland, could travel on a British passport, and 
am not (nor ever have been) employed by 
any South African university or other insti- 
tution, being a self-employed professional 
man and private scholar. The reply from the 
World Archaeological Congress states that I 
cannot participate while I am domiciled in 
South Africa. 

May I add that I am appalled that scien- 
tists in England should deny fellow mem- 
bers of distinguished British scientific bod- 
ies such as the Royal Society, the Royal 
Anthropological Institute, and the Society 
of Antiquaries the right to attend an interna- 
tional congress in ~ n ~ l a n d ,  and this on 
solely political grounds. 

A. R. WILLCOX 
Part O@ Bax 26, 

Winterton, 3340 Natal, Swth Afirra 
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