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extinction, Sepkoski's work does not bear used at all, for their more popular writings. will claim that Ruse's attempt to evaluate 
very directly on the human weal. Most of the evolutionary biologists that the merits of the various sides of the sci- 

Looking back on the history of evo- Ruse discusses have published at least some ence wars by recourse to data simply shows 
lutionary biology as exemplified by this popular works. Instead of being thankful which side he is on. More reasonably, they 
dozen or so biologists, Ruse sees a steady for scientists like Steve Gould, Richard may note a sampling of a dozen scientists 
increase in the influence of epistemic fac- Dawkins, Paul Ehrlich, and Carl Sagan for over a 200-year period does not seem ade- 
tors from Erasmus Darwin to Jack Sepkos- taking so much time away from their pro- quate to Ruse's task. Perhaps if he had in- 
ki and a corresponding diminution of cul- fessional pursuits to educate the general cluded yeoman scientists in Darwin's day, 
tural factors. Yet to make these extrapola- public, we "Saganize" them. Nor is Ruse he would have found a different pattern. 
tions from his data, Ruse has to introduce himself immune. After all, Mystery of Mys- Ruse acknowledges this potential criticism 
another consideration-professional versus teries is itself written for a wide audience. and responds by challenging others to do 
popular science. Present-day scientists ex- Ruse can be sure that his fellow profes- better. The readers of Ruse's spirited and 
clude reference to the cultural from their sionals, from the safety of their isolated ambitious book get to enjoy one more sal- 
professional publications, reserving it, if areas of expertise, will not be kind. Some vo in the science wars. 

P E R S P E C T I V E S :  P A L E O C L I M A T E  
our knowledge of the LGM, and a coher- 
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ent picture 6 now beginning to emerge 
for the tropics. These recent advances are 
mainly based on climate modeling per- 
formed in the framework of the PMIP 
project (6-8) and on paleotemperature 
reconstructions based on new geochemi- 
cal  vroxies  such  as noble gases in - 

H 
ow harsh was the last ice age? This nents, where temperature minima oc- groundwaters [ ( 9 ) ;  see panel A of fig- 
issue is not merely a historical cu- curred during periods of massive surges ure], trace element concentrations in 
riosity, because the climate during and melting of icebergs (so-called Hein- corals (10) and foraminifera (11, 12), 

the last ice age is a test bench for general rich events or HE) originating mainly and alkenone distribution patterns in 
circulation models (GCMs), which are ul- from the Laurentide Ice Sheet (2, 3). In deep-sea sediments (13, 14) (see panel B 
timately used to predict the forthcoming fact, the LGM took place in the period of figure for a summary of open ocean 
greenhouse warming. Indeed, the last bracketed between HE1 and HE2, two SSTs based on published data). The new 
glacial maximum (LGM) was quite differ- 
ent from modem conditions. and the dras- 
tic changes that occurred at that time in the 
complex atmosphere-ocean-biosphere sys- 
tem can no longer be considered simply as 
small departures from the present-day cli- 
mate. Moreover, the LGM occurred around 
2 1,000 years ago, which is recent enough 
to allow us to retrieve reliable climatic in- 
formation from suitable records. For exam- 
ple, the composition of the atmosphere can 
be obtained from polar ice cores, and the 
chemistry of deep ocean waters can be de- 
rived from deep-sea sediments. 

During the last few years, numerous 
high-resolution climate records have 
shown that the last ice age was far more 
variable than previously considered in the 
framework of the CLIMAP project during 
the 1970s and 1980s (I). In particular, the 
last period of maximum ice volume (in a 
strict sense, the definition of the LGM) 
does not always correspond to the coldest 
temperatures. This is clearly the case for 
the North Atlantic and surrounding conti- 

prominent events that have been precisely 
radiocarbon dated with accelerator mass 
spectrometry. The abrupt start of HE1 and 
the end of HE2 are dated at 15,000 and 
20,400 'T years ago, respectively, as 
compiled recently by Elliot et al.  (3), 
which correspond to about 18,000 and 
24,000 calendar years ago when using the 
newest 14C calibration INTCAL98-CAL- 
IB4 (4). This 6000-year interval, centered 
on 21,000 calendar years ago, can be 
viewed as a working definition of the 
LGM that enables us to gather together 
and compile climatic data from various 
records with different time resolutions. 
Furthermore, 21,000 + 3000 calendar 
years ago agrees rather well with an in- 
dependent approach based on glacio-hy- 
dro-isostatic modeling that takes into ac- 
count relative sea-level curves recorded 
throughout the world (5). 

Documenting the LGM climate is evi- 
dently an indirect and a posteriori pro- 
cess, being inherently less precise than 
the use of modern instruments to charac- 

SST estimates based on magnesium in 
planktonic forams (11, 12) show that 
CLIMAP SSTs were indeed overestimat- 
ed in the tropics. Moreover, the observed 
cooling is on the order of 2"C, which 
agrees with most alkenone results for the 
tropical zone (13, 14) as summarized in 
panel B of the figure [additional alke- 
none results may be found in Rosell-Mele 
et al. and associated web site (14)l. Al- 
though the spatial coverage of alkenone 
data could still be improved, it seems that 
the tropical  cooling was more pro- 
nounced in the Atlantic than in the Indian 
and Pacific oceans (13, 14). A similar 
conclusion was previously obtained by 
mapping the 6180 changes measured in 
planktonic foraminifera (15). This may 
also explain why coral data for the LGM 
at  Barbados suggest a very low SST 
based on strontium concentrations (10). 

Temperature maps for the LGM have 
been used extensively as boundary condi- 
tions for GCMs or as an independent data 
set to be compared with GCM outputs. 

terize the present-day climate. For exam- Since the first-modeling work (16) based 
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