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HOUSTON-The provocative idea that a at least half suddenly disappeared. 
huge meteorite blasted Earth 65 million In a field often rife with subjective judg- 
years ago and wiped aut the dmosaurs and ments, that novel strategy generated as much 
other creatures faced a formidable struggle excitement as the results. "Paleontology b 
when it was propwed 15 years ago this finally entered the 20thcentury," says W d  
spring. Its proponents were forced, t "It was a true scientific test, a watershed 
fight on two fronts at once. On one event for my field." Adds University of 
they did battle with geslc@m and C4rcago paleontologist David Jab- 
geochemists who disputed the lonski: "It's marvelous it was d q  
evidence of the impacr; on the we shouid do more of this." 
other, they engaged ~ ~ n t o l ~  The new results. from ma- 
gists who doubted that the mass rine microorganisms add to 
extinctian 65 million yoam ago the mounting evidence of an 
took place in a gealogic instant, as abrupt extinction from other 
the impaet h y p o b i s  requires. fossils. When the impact hy- 

That the first battle has f d y  thesis was first proposed, 
ended was clear at last month's logists tended to view 
confer- here on catastrophes the extinction that ended the 
in Earth history (dubbed Snow- C w  Period and the age of the 
b id  IH after the Utah location of b m  as a gradual affair, taking 

L*wnrkrora.* place over hundreds of t h d  if the first two meetings). In some- of two or 
dung of a first, not a single re- three foram spe- mt millions of years-a pattern more 
searcher at the meeting publicly ties that l i i y  to have resulted from sea level test 
questioned the reality of a giant the K-7 M s .  fail or global cooling than an impact. With 
impact on the Yucaih coast. But in the 1982 proceedings ofthe first collected new samples at E 
Even a peripheral question about the origin Snowb' conference, two marine micropal- into coded subsamples, and nrt: of 65-million-year-old deposits a rohd  the eontcbgms, Philip Signor and Jere Lipps of 
Gulf of Mexico seemed settled in favor of an the Univmity of California, Davis, cau- 
impact (see box). tioned their c o l l ~  not to take the fmil 

The second dispute continues, but Snow- record at face &wile They pointed out that 
bid III saw a major shift in its battle lines. how abrupt a mass extinction appears in the 
The fossil record of micrcrscopic marine pro- record can depend on how closely paleon- 
tmoans called forams, which should provide tologists examine it. The rarer the fasit- 
the most reliable measure of the pace of ex- dinosaurs are the worst case-the less likely 
tinaion, has for the first time yielded a paleontologists are to find the last re- 
widely, thoughnot universally, accepted ver- mains of that species before it van- 

C 
dict. "It sure looks catastrophic to me," says ished. As a result, rarer species can 
pakontol~gist Peter Ward of the University appear to die out before they 
of Warshm, who once viewed the ex- actually da 
tinetiom ous gdual and has since seen evi In the following years, 
d e n ~ h b o & g d u a l  and abrupt disappear =me paleontologists tried 
anea?s, depending on the species. to overcome the Signm- , 

'Them are holdouts, but the innovative Lipps &ea by sampling 
sbtegy that yielded this initial verdict on up and down their favor- 
the PC& of the extinctions may have the ite fossil records every few 
pmential to resaltre the issue once and for centimeters or even millimeters, 
all. The results, first presented at the rather than at the usual intervals of- 
Snowbird meet@, at.e from a blind test, in few meters. In these new higher-mc- efforts, including only 
which invetignmrs examined samples lution studies, m e  extinctions that ewFwr species rhar n o  or more 
and identified the species in them without had seemed to be gradual, such as that thtpn 1m mi- blind investigators spotted 
having any idea of the samples' ages in rela- of plants in N o d  America and coil- cm- across. somewhere in their sample set. 
tion to the impact, While investigators s h e w  ammonites from the Bay of In the,- of die seven species 
working on their own hven't been able to B h y ,  now 1-ked relaively quick (Sdence, that, by Keller's analysis, disappeared be- 
agree on whether or not forams died out 11 January 1991, p. 161). fore the impact, one or another of the blind 
gradually, the blind test showed all of the But the mic-c fossils in the ocean, investigators found all seven in the last sam- 
forams persisting until the impact, when which because of their a b u n h  should ple before the boundary. 'Taken together, 



they found them all," says Smit. "This elimi- 
nates any evidence for pre-impact extinc- 
tions in the [open-ocean] realm." 

Many others at the meeting agreed that 
the results seem to point to abrupt extinc- 
tions. James Pospichal of Florida State Uni- 
versity, for example, had already concluded 
from his own high-resolution work that rna- 
rine nannofossils, the remains of planktonic 
algae, had continued to be abundant right up 
to a disastrous extinction at the time of the 
impact, but he says he was open minded 
about the fate of the protozoans. To judge by 
the blind test results, he says, the forams be- 
haved the same way. 

Keller, though, thinks the evidence for 
abrupt extinctions still involves "major tax- 
onomic problems." For example, if the 
blind investigators lumped together separ- 
ate species that look similar, she says, what 
was actually a series of extinctions could ap- 
pear to be a single, abrupt extinction. But 
now her own taxonomy is under fire. Brian 

Huber of the National Museum of Natural 
History had examined forams from a deep- 
sea sediment core of K-T age, drilled from the 
far South Atlantic, that Keller used in a 1993 
Marine Micropaleontology paper to support a 
claim of gradual extinctions. "None of her 
taxonomv or auantitative studies [of this 
core] -'be Groduced," says ~ u b e i .  "The 
gradual side of the debate doesn't hold water 
because of her inconsistenciesn in identify- 
ing foram species. 

Keller isn't conceding anything, how- 
ever. She presented her latest analyses of the 
El Kef forams at the meeting and will be 
presenting a reply to Huber's comments, 
which he is now preparing for publication. 
"The data stand and the data will be pub- 
lished." she told Science. 

A; extension of the test might settle the 
sticky points of taxonomy-if all the com- 
batants were willing. Ideally, the adversar- 
ies would gather around a single micro- 
scope and examine each disputed species, 

conferring until everyone agreed on how it 
should be identified. As a more practical 
solution, Ginsburg may circulate the sam- 
ples among the investigators and tally their 
votes. 

Even if further tests can definitively re- 
solve the gradual-versus-abrupt dispute at El 
Kef, however, plenty of disputes would re- 
main about the K-T extinctions. Were they 
really less severe at high latitudes, as Keller 
and others suggested at the meeting? Did 
many foram species survive the impact, as 
Keller argues? And once the nature of the 
K-T extinctions has been settled, the fossil 
record has plenty of other mysteries to which 
investigators might turn a blind eye. 

-Richard A. Kerr 

Additional Reading 
New Developments Regarding the KT 

Event and Other Catastrophes in Earth History, 
abstracts from a meeting (Lunar and Planetary 
Institute, Houston, 1994). 
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