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thermore, that paper cites unpublished work 
by the group suggesting that the protcins 
may also be involved in the movements of 
the growing tips of neurons and might thus 
contributc to axonal migration during dcvel- 
opment and synapsc formation. If all this is 
borne out by futurc work, APP may turn out 
to have more talents than anyone suspectcd. 

-JEAN MARX 

Interest Blooms in 
Crowing Jellyfish Boom 
SAN FRANCISCO, CALIFORNIA-A jellyfish 
invasion might sound likc the plot of a bad 
movie on late-night TV But the pulsing, tcn- 
tacled predators were a star attraction at a 
marinc scicncc meeting' here last week. 

Populations of somc jcllyfish appcar to bc 
exploding in several parts of the world U.S. 
and Russian scientists reported raising fears 
that they arc taking over ccosystems that nur- 
ture key commercial fish stocks. The Gulf of 
Mexico and the Bering and Black seas have 
bccn particularly hard hit. In some cases, 
howcver, researchers don't know whether the 
blooms are unusual or just natural population 
fluctuations, says Claudia Mills, a jellyfish 
cxpert at the University of Washington's ma- 
rine laboratory in Friday Harbor. 

In thc Bering Sea ofAlaska,  the popula- 
tion of Cli13acrolrr rijeltrrjnster has jumped at 
least 10-fold over the past dccade, reaching 
record numbers last ycar, reportcd biologist 
Richard Brodeur of the National Marine 
Fisheries Service  in Ncwport,  Oregon. 
Brodeur suspects that long-term climatc 
shifts, which have afccted ice covcr and wa- 
tcr temperatures, may explain the increase. 
But whatevcr the cause, the hugc summer 
blooms could delivcr a two-fisted punch to 
the Bering's fish stocks, which account for 
5% of the world's catch. 

Second Symposium on Marine Conservation Bi- 2 ology, 22-25 June. 

Thc problcm is that the 2-meter-long 
jcllyfish not only compcte for food with 
young pollock-one of thc Bering's most 
valuable fish-but also feed on them. In a 
1999 study conducted off the Pribilof Is- 
lands, Brodeur reported, the jellyfish con-
sumcd about 5% of the annual crop of zoo- 
plankton and about 3% of  newborn pol- 
lock. Some fishing boat captains now avoid 
one area, dubbed "Slime Bank," becausc 
countless jellyfish foul their nets. 

In the northcrn Gulf of Mexico. a foreign 
jellyfish produccd a huge bloom last sum- 
mer, reported Monty Graham of Alabama's 
Dauphin Island Sea Lab. Native to the tropi- 
cal Pacific Ocean, PI~~~llorhizcrpzrrjctutu ap-
parently drifted in from the Caribbean. Now, 
Graham and colleagues are waiting to see 
whcther it and scveral nativc spccics contin- 
ue to thrive, pcrhaps cncouraged by declin- 
ing coastal water quality and a growing 
thickct of offshore oil-drilling platforms. 
The platfornls' steel legs, Graham specu- 
lates, may be one source of thc hard sub- 
strate that jellyfish polyps-a bottom-
dwelling life stage-need to thrive. 

Russian scientists, meanwhilc, are kcep- 
ing a close eye on booming Black Sea jclly- 
fish, which havc contributed to falling an- 
chovy catchcs in thc past sevcral decades. 
Tamara Shiganova of thc Shirshov Institute 
of Oceanology in Gelendzhik, Russia, noted 
that two species--one apparently native and 
the other introduced from the western At- 
lantic Ocean-now appear in often alternat- 
ing blooms, vacuuming up thc plankton that 
feed young f i sh .  Thc  Atlantic invader, 
1!4rieruiopsis leic/j$i, may soon gct its come- 
uppance, however. because yet another exot- 
ic jellyfish has arrived-ne that feasts on 
M.leicll~i.Meanwhile, ~\.l,ier~iiopsishas in- 
vadcd thc nearby Caspian Sea, prompting 
fears that it could cndangcr a threatened seal 
spccics by reducing fish populations. 

On the flip sidc, notcs Mills, some jelly- 
fish have disappeared-along with othcr 
marine species-with little notice from 
polluted coastal waters, such as the Adriat- 

ic Sea and Puget Sound. 
Dctcrmining how such  
dcpar tures  and arrivals 
in f luence  compl ica ted  
marine food webs will  
be  d i f f i cu l t  work,  s h e  
says, involving laborious 
field surveys and careful 
counts of thc contcnts of 
jellyfish's stomachs. Han- 
d l ing  their  ge la t inous ,  
watcry bodies and sting- 
ing  tentacles can  bc  a 
chore, she adds: "Jelly- 
f i s h  can  be  real lv  un-

Going with the flow. Harbor seals use their 
whiskers t o  fol low trails of turbulence. 

By a Whisker, Harbor 
Seals Catch Their Prey 
When mammals  began to  colonize  the 
ocean some 50 million ycars ago, thcy im- 
mediately faccd a huge challenge: hunting 
under watcr. The sharp vision their ancestors 
had evolvcd on land to takc advantage of thc 
transparency of air was of little usc in thc 
occan's murky darkness. 

Somc species of  dolphins and whales 
adapted to the new environment by evolving 
echolocation, which allows them to "see" 
with their ears. How other marine mammals 
managc to hunt without echolocation has 
long been a mystcry, though. On page 102, 
German researchers report that part of the 
answcr has bcen hiding in plain view: Thcy 
use thcir whiskers. 

Earlier studics bv several researchers 
had shown that seal whiskers arc remark- 
ably sensitive to even the slightest bending. 
"They can use whiskers like we can use our 
hands for object identification," explains 
G u i d o  Dehnhard t  o f  R u h r  Univers i ty  
Bochum in Germany. "They can measure 
the hcight of objccts, thcy can discriminate 
different shapes, and they can very accu- 
rately dctcrmine an object's surface." In 
1998 Dehnhardt, thcn at thc University of 
Bonn ,  and his  colleagues showcd that 
whiskers are not just sensitive to objects 
but evcn to tiny movements of water gener- 
atcd by passing fish. 

Given this exauisite sensitivity. seals 
might use their whiskers at closc quarters to 5 Gelatinous onslaught. Jellyf~sh blooms, like this one in  the Gulf of pleasant." 

f5 Mexico, present a puzzle. -DAVID MALAKOFF detect moving prey and then idcntify them 
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by touch, some researchers speculated. But 
they assumed that a fish's wakc would van- 
ish too quickly to help the seal stalk its prey 
over longcr distances. 

Skeptical, Dehnhardt's colleagues at thc 
University of Bonn decidcd to tcst real fish 
in real water. As they reportcd last ycar in 
the Journal oj'Experir?zental Biolog?:, a gold- 
fish leaves bchind swirling vortices that can 
lingcr for up to 30 scconds. In addition, the 
water in the goldfish's wakc continues to " 
flow significantly faster than the surround- 
ing water for as long as 3 minutes. Bascd on 
thesc results, they calculated that the larger 
fish that scals favor (such as herring) might 
leave trails as long as 180 meters. These 
wakes might serve as the underwater equiva- 
lent of a bloodhound's scent trail-if a seal 
had the sensory equipment to detect it. 

Dehnhardt and his colleagues tested this 
possibility by training two harbor seals to 
chase a miniature, propeller-driven subma- 
rine. After the seals had learned the task, the 
team placed a mask over their eyes and 
headphones over their ears before launching 
the sub. After shutting off the sub's motor to 
eliminate acoustic clues, the researchers re- 
moved the headphones and allowed the 
blindfolded seals to begin their search. Even 
without the use of  their eyes, the seals 
quickly began tracking the sub. Several lines 
of evidence suggest that the seals were rely- 
ing solely on their whiskers. They closely 
followed the wake of a sub taking a curving 
path, even though sound waves and electri- 
cal fields would have guided them in a 
straight line instead. Moreover, once a seal 
found the sub's wake, it lost it in only 3% of 
the trials. To eliminate the possibility that 
the seals were actually following some 
chemical taste, the researchers masked the 
seals' whiskers and left only their mouths 
uncovered. Significantly, the seals always 
failed these trials. 

"Fascinating work," says Paul Nachtigall 
of the University of Hawaii, Manoa. "Dehn-
hardt is p i c h g  up an old problem that was a 
huge controversy but that nobody ever really 
explained. And his idea makes good sense." 

Markus Horning of Texas A&M Univer- 
sity in Galveston calls the work "a huge step 
forward in pinniped foraging behavior and 
ecology." It can, for example, explain some 
of the observations that Horning and his co- 
workers have made of Weddell seals hunting 
under the antarctic ice (Science, 12 February 
1999, p. 993). Cameras placed on the back 
of the seals showed them swimming along 
curving paths just before catching fish. "The 
path that the seals take is what we'd expect if 
they were following a hydrodynamic trail," 

? says Dehnhardt. 
Seals may not be the only animals that fol- 

g low hydrodynamic trails to hunt in murky 
waters. "Only the toothed whales such as dol- 

phins and sperni whalcs havc sonar systems," 
Dchnhardt points out. "And it's intcresting 
that all thc othcr [marine mammals] havc 
well-developed whiskers." Far from simply 
being vestigial hairs, whiskers may ultimately 
prove to be thc eycs of the occan. 

-CARL ZIMMER 
=immeris the author of parasite R~~ and ~t 

the Water's Edge. 

Urge Speedup 
TOMine 'Archives' 
BERN, SWITZERLAND-The disappearance 
of tropical ice caps, giant coral heads, and 
old-growth teak forests is taking its toll on 
present-day ecosystems. But a group of 
prominent scientists say that such environ- 
mental assaults also rob them of an impor- 
tant source o f  data 
about past climates- 
and they want inter- 
national action before 
it's too late. 

"Unfortunately,  
some of  the most 
valuable paleoclimate 
archives are being 
rap id ly  des t royed ,  
largely as a result of 
human influences. We 
cannot afford such an 
irreversible loss," the 
researchers write in a 
letter published on 
page 47. In the letter, 
and in a session 
planned for an interna- 
tional meeting on 
global change next 
week in Amsterdam, 
the scientists propose 

"It is a major scientific loss if we havc not 
sampled 500-year-old trees that are bcing cut 
down to makc furniture, or corals being 
blown up to make room for picrs, or rapidly 
melting ice caps," Bradley says. By analyzing 
such sources, hc explains, scicntists can ob- 
tain a long-term view of climatc chanyc that 
is lacking in present-day measurcments. 

The rcsearchers concede that thcir pro- 
posal lacks details. Some want to sec ncw 
networks of paleoclimate experts-each 
specializing in specific climate systems- 
that would hclp coordinate research and 
sharc data through the existing world Data 
Center for Paleocli~natology in Boulder, 
Colorado. Others, such as geoscientist Lon- 
nie G. Thompson of Ohio State University's 
Byrd Polar Research Center in Columbus, 
suggest a "virtual institute" to coordinate 
detailed regional studies of proxy archives. 
Keith Alverson, who directs Past Global 

Changes, a Bern-based 
group that promotes 
international paleo- 
climate research, says 
researchers in differ- 
ent countries should 
adopt standards that 
make it easier for 
them to pool their 
data. One way to do 
that would be to per- 
suade U.N.-sponsored 
climate-monitoring 
programs-the Global 
Climate Observing 
System, Global Ter- 
restrial Observing 
System, and Global 
O c e a n  O b s e r v i n g  
System-to add paleo 
data to their efforts, he 
suggests. 

A l t h o u g h  o t h e r  
a Global Paleoclimate Threatened. Dying corals could erase ,-en- paleoclimate experts 
Observing System turies o f  paleoclirnate data. embrace the intent of 
(GPOS) for gathering 

indirect "proxy" data on climate change. 


Bits and pieces of such data are already 
being collected through various national and 
international research programs, but the ma- 
jor international climate observation systems 
have no significant paleo component. And 
because no one can stop ice caps or glaciers 
from melting, researchers want to tap data- 
rich ice cores and other proxy samples or data 
before they disappear. Raymond S. Bradley, 
one of the main organizers of the paleo- 
climate initiative, who heads the geosciences 
department at the University of  Mas- 
sachusetts, Amherst, likens it to rescuing de- 
teriorating books or magnetic tapes. But in- 
stead of being in library basements, the proxy 
paleoclimate archives are scattered across the 
globe, from the sea floor to alpine glaciers. 

the letter, some ques- 
tion the need for a new structure. t avid J. 
Verardo, director of the paleoclimate pro- 
gram at the U.S. National Science Founda- 
tion-perhaps the world's top funder of such 
research-says that the U.S. Global Change 
Research Program already supports efforts 
to recover and store the sort of information 
GPOS's advocates are concerned about. 
More money for existing research programs 
may be all that is needed, he says. 

But GPOS advocates want a more sys- 
tematic approach. "We have to prioritize 
the vanishing archives and retrieve as much 
of the data as we can now," says Alverson, 
who thinks an international effort is neces- 
sary. "An awful lot of irreplaceable infor- 
mation is being lost. A decade from now, it 
may be too late." -ROBERT KOENlc 
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