
chemistry, and the study of basic chemical 
principles, have recently flourished. I would 
not trade my trainkg in the competitive en- 
vironment of total synthesis for any other. I 

awe my pmfession- 
al spirit and any fu- 
ture successes to 

in (right), a Eompwrd all of its facets, must 
f r o m h f y h a ~ a  persemeasamain- 
t o f f d ( w t )  stay of the chemical 

frontier. Chemistry 
as a whole will always enjoy a steady ad- 
vance sprinkled with dramatic bmkthnm* 
F o r ~ , t h e s t e a d y ~ h a s b e e n f u -  
e l e d i n g o o d ~ b y t h e e ~ a r n p l e d e x -  
citement of total synthesis. Dntmatc break- 
throughsincbemistrywilloRenbemadeby 
those schooled in total synthesis. Total "syn- 
thetiked' enjoy the advarttage of being able 
to make any molecules we want by m l y  
''takxgtalangknawnandputbgthemin 
a new orclef' (humor &emhi). We can think 
deeply about chemistry fbm broad experi- 
ence, and so extend our imaginations and 
productivity to any chemical problem we 
choose. What other concern can claim this 
qntinuing impact? 

John Hadtine 
Department of Chemistry, Massachusetts Insti- 
tute of Technology, Cambridge, MA 021 39, USA 

Facts about Artificial 
Intelligence 

Ray Kunweil (Letters, Science's Compass, 
16 July, p. 339) responds to my review 
(Science's Compass, 30 Apt, p. 745) of his 
The Age of Spiritual Machines (Viking, 
New York, 1999) as follows. 

1) My review "mires the reader in ob- 
scure and misleading factual objections." 
K-il attemj& a history of computing; 
in history, facts matter. He challenges only 
one of my historical objections, concerning 
the UMVAC computer. His book, in an en- 
try labeled "1950," says, "Eckert and 
Mauchley develop W A C ,  the f i  com- 
mercially marketed computer. It is used to 
compile the results of the U.S. census'' (p. 
269). In fact W A C  was under more or 
less continuous development from 1947; it 
was not the first commercially marketed 

computer, nor was it operational until 195 1. 
2) I "drag out old anti-artificial-intelli- 

gence (AI) arguments." I do not. Rather, I 
hold that make-believe about basic con- 
ceptual issues, such as we find in 
Kurzweil's book, are hindering AI. 

3) I complain "about anthropomorphiz- 
ing, but-ism, har m...." InAI,admpo- 
mop- leads to an emphasis on human 
w e s  that are irrelevant to, and a ctistrac- 
tion from, the real aims of AI. 

4) My review ''ignores [the book's] salient 
arguments...." Idonotdetectany,odyfsnta- 
sy, Kurzweil's awn "laws" of physics, unjusti- 
fied assertions, and factual enws. 

His letter is no diffe~ent. For example, 
Kurzweil insists that W~ttgenstein's k t u -  
hrr is about the brain, supporting this with 
a fallacious argument. In fact, the Tracta- 
tus is a technical work of symbolic and 
philosophical logic and abstract meta- 
physics and has nothing to say about the 
brain. Moreover, when Wittgenstein later 
did discuss the brain, he denied precisely 
Kurzweil's argument, that to talk about 
''thinkhg'' or "knowing" is to talk about 
brain activity. Kurzweil also says that 
"there is nothing to prevent these efforts 
[modest connectionist experiments] Erom 
scaling up to the entire human brain." How 
eould he, or, anyone else, possibly know 
this, given the vast discrepancy in scale 
that is involved (there are perhaps as many 
as 1 014 neurons in the human brain)? 

Diana Roudfoot 
Dqwbmnt of Philosophy, University of Cantehy, 
Christchurch, New Zealand. E-mail: d p r o u d f d  
philcantethryacm 

Chimp Cultural Diversity 
The special News Focus of 25 June @. 2070) 
by Gretchen %gel highlights papem in Na- 
ture and the J d  ofHuman Ewlution re- 
porting that chimp&zees show regional 
leamed behavioral differences (multicultur- 
alism), but it does not mention that phylo- 
geographic studies would lead us to expect 
such differences (I. 2). What is o h  erro- 
neously referred to as "the chimpanzee" 
comprises at least two w e l l a e  al- 
lopatric populations that have drverged ge- 
neticallyformrethan 1.5millionyears.The 
same heterogeneity is now recognized in 
"the gorilla" and "the o~mgutan." There is 
several times more mitochadial DNA vari- 
ation m a single chimp- social group 
than in the entire human species (2) and 
m o r e s e c p l e n c e v a r i a t o n a t ~ n u -  
clear coding (MHC) and noncoding 
(HOXE36) regions than in humans (3). It is 
perhaps more surprising that there is any cul- 
analvarhtioninourawnrelativelyhomoge- 
neousspeciesthauthatthereisanyinourfar 
more variable hominoid relatives. Ahhough a 
few scholars sti l l  deny any role for genetics 

in the regulation of behaviors, and others 
posit the existence of nongenetic mental 
replicators (memes) to account for cultural 
transmission, we can no longer ignore the 
genetic diversity of the chimpaozees. 

David s. Wood& 
Ecology, Behavior, and Evolution, University of 
California, San Diego, La Jolla, CA 92093-01 16, 
USA. E-mail: dwoodruf@uad.edu 
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Vogel quotes Carel van Schaik as speculat- 
ing that tool-using in early horninids be- 
came more common as a result of higher "so- 
cial tolerance." John 

speculation, noting 
that the reduction in 
caninetoothsizeseen 

I 
in the early hominid 

In 1993, we pro- 
posed a mechanism 
that would have led 
to increased social 
tolerance in basal 
hominids (I). The 

bothtogreatertolerance 
A 

and to the origin of habitual bipedal posture 
evolved as an extension of the behavioral 
complex of bipedal threat displays and ap- 
peammnt behaviors observed in great apes. 
These behaviors evolved in ape soci& as , 
means to mitigate aggression and avoid 
phymcally injurious amhntation. We spec- 
ulated that these behaviors became more im- 
portant in prehominid populations of the late 5 Miocene in Africa, in part because of envi- $ 
ronmental changes. We also indicated that t 
this behavioral change would have led to a 
reductionincaninesizebecausedctres- 8 
olution would have increasingly relied on r; 
bluEnod~laywberthanphysid attacks 
involving biting. We have since demonstrat- e. 3 
ed, using a demographic model (2), that a 2 
behavioral innomtion leadmg to greater so- ' 3 
~ i a l t d m c e t h a t w a s e f f ~ e a t r e d w m g ~ t  
morbidity and mortality in long-lived ape 6 f 
species would have been stnmgly favored by 8 2 
natural selection. This mechanism is best 3 
seen as an exaptation which, by promoting P 
habitual bipedlism, made possible the 1 
anatomical mi oamlogid ewes associ- f 
ated with increased manual dexterity and 8 2 
tooluse.0nenecdsearchnofarthertha.g 
this to understand the origins of increased " 
social to1- in human atlcesbrs. I B 



Nina G. Jablonski ble suggestions. Paternal mtDNA trans- 
George Cha~lin mission in humans has not. to our knowl- 

Department of Anthropology, ~al i fornia ~cade -  
my of Sciences, Golden Gate Park, San Francisco, 
CA 941 18-4599, USA. E-mail: njablonskim 
calacademy.org 

References 
1. N. G. Jablonski and G. Chaplin, I. Hum. Evol. 24, 259 

(1993). 
2. - . in Human Evolution Through Developmen- 

tal Change, N .  Minugh-Puwis and K. McNamara, Eds. 
(Johns Hopkins Univ. Press. Baltimore. MD, in press). 

DNA Discovery 
In a News section of the "Evolution" spe- 
cial issue (25 June, p. 2107), Virginia 
Morel1 writes, "he [Charles Darwin] wrote 
100 years before DNA was discovered." 
She was in all likelihood referring to Wat- 
son and Crick's classic 1953 paper suggest- 
ing a structure for DNA, not its discovery. 
Any student of biology will be aware of the 
delightful irony that Mendel's seminal re- 
sults were first reported in 1865, just 6 
years after On the Origin of Species was 
published, although it was not until the 
modem synthesis some 70 years later that 
the two fields became integrated. What is 
not so well known is that Frederick Mi- 
escher first isolated DNA from pus-laden 
bandages in Tubingen Castle in Germany in 
1869, although once again, the hereditary 
function of DNA was not conclusively 
demonstrated until the 1940s. We are now 
seeing a synthesis of evolutionary genetics 
and molecular biology, ultimately deriving 
from these three results, remarkably pub- 
lished within a decade of each other in the 
19th century. 

Graham Wallis 
Department of Zoology, and Centre for Gene Re- 
search, University of Otago, Post Office Box 56, 
Dunedin, Aotearoa-New Zealand, and Associate 
Editor, Molecular Ecology. E-mail: graham. 
wallis@stonebow.otago.ac.nz 

Mitochondria1 Recombination? 
(Continued) 

In her article "Can mitochondrial clocks 
keep time?"ews of the Week, 5 Mar., p. 
1435), Evelyn Strauss references E. Hagel- 
berg et al. (I) as providing evidence for re- 
combination in human mitochondrial DNA 
(mtDNA). Those authors suggest that a ge- 
netic mutation (at 16076 in HVS 1) found 

edge, been confirmed. paternal mtDNA in 
interspecific crosses of mice is apparently 
eliminated in early embryogenesis (2); 
"leakage [is] restricted to the first inter- 
specific cross, and it did not spill over to 
subsequent backcrossing" (3, p. 885). 

Recombination should disruvt the link- 
age between mutations within hap- 
logroups. We estimated linkage disequilib- 
rium (4) between all pairs of variable sites 
in HVS I for the 41 Nguna (I), 376 Native 
Americans, and 695 European individuals 
from a mtDNA database (5). Ninety-nine 
percent, 96%, and 93%, respectively, of all 
D' values indicated complete linkage (or 
nonlinkage) of variable sites. The incom- 
pletely linked sites were compared to sites 
previously identified as hypervariable (6). 
Within the region surveyed by Wakeley 
(6), four of six in the Nguna, five of six in 
the Amerind and nine of 13 in the Euro- 
pean samples were identified as hypervari- 
able. Thus, most variable sites are com- 
pletely linked or unlinked, and the great 
majority of the incompletely linked sites 
are "traditional" hypervariable sites. 

There is little evidence for recombina- 
tion outside of the D-loop (7) or between 
it and the coding regions (8) .  Because mi- 
gration and recombination are presumably 
rare, the combination of these events is 
extremely unlikely. Alternative explana- 
tions for the 16076 polymorphism include 
that it is a hypervariable site specific to 
the Nguna or the result of systematic se- 
quencing errors. Either way, better evi- 
dence would be required before recombi- 
nation could be considered as a viable ex- 
planation for this polymorphism. 

D.Andrew Merriweather 
Frederika A. Kaestle 

Department of Anthropology, University of Michi- 
gan,Ann Arbor, MI 48109-1382, USA 
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We agree with Peter Arctander (Letters, (News of the Week, 24 July 1998, p. 497) 
25 June, p. 2090) that these are improba- summarized a previous report by the Amer- 
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