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Extinction on the High Seas fiT!i-setd 

Biologistshave long assumedthat the oceans are too vast,'and their inhabitants too prolific, for humans 
ever to extinguish any marine species. But now that assumption is under attack 

W h e n  former marine ecologist Ted Tut- tinctions is, itself,now under threat. Asmall that most marine creatures have sex lives 
schulte got the news, he could hardly be- but growing number of scientists say that that render them "extinction proof." 
lieve it. Thirty years ago, as a graduatestu- widespread, human-caused marine extinc- "Many of us who study the ocean have 
dent, he had taken a deepbreath, divedinto tions are a possibility. And one researcher- been embarrassinglyslow toreject widespread 
the shallow seas off California's Catalina Marjorie Reaka-Kudla of the University of myths that purport to describe the reproduc-
Island, and scooped up as many of the big Maryland,College Park-argues that we tive lives of the majority of marine organ-
marine snails called abalone as he could have already erased thousands, if not hun- isms," saysJeremyJacksonof the Smithsonian 
hold. Later, as part of his doctoral work, he dreds ~f thousands, of speciesfrom the sea. Tropical Research Institute in Balbo+ Pana-
estimated that a single hectare of his study "Humans have already caused many more ma. In particular, Jackson rejects "the dan-
area harboredup to 10,000whiteabalone, gerous notion that most marine species are 
one of the three abalone species he was 'extinction-proof' because they produce huge 
studying. But last month, as T u t s c h h  f numbers of planktonic larvae that drift vast 
sat in his Mariposa, California,home, he 1distances with the m t ,  and hence have 
learned that a recent census in his old ' large populationswith very wide geographic 
study area had turned up just threewhkte f

I 
5 ranges. ...People invoke this idea that tl-ie 

abalone, and scientists were predicting s: ocean holds this homogeneous larval soup 
that the species would that rains down everywhere," he says. "So 
s o ~ nbe extinct in the R~CI-JIS~S~.  ,. ' they assume that we can remove a popula-
wild. "It just doesn't seem W t  wf.lie tion of fish or mollusks from one place, and 
possible," he said. shark (rig/@ that there will always be a 'somewhere e W  

Tutschulte is not a"dNassau 
grouper @e-

that is a source of replacements." 
alone in his thinking. w. This idea is false, says Reaka-Kudla, "be-
For centuries, biologists cabse the reality is that many macroscopic 
have doubted that hu- extinctions in the ma- marineorganismshave limitedranges." The 
mans could ever extin-

I
rine environment than misperception, she concluded in the 1995 

guish white abalone or we are aware of," says book Biodiwrsiey 11 (Joseph Henry/National 
any other species that Reaka-Kudla. She es- Academy Press), has at least two sources. 
spends its whole life in timates that at least One is the fact that marine biologists have 
the ocean.According'to 1200 marine species tended to study larger, more visible marine 
conventionalwisdom, the have become extinct organisms, such as starfish, crabs, and fish. 
sea was just too big and in the last few hundred These larger organisms generally do pro-
deep-and its inhabit- years, mostlyunknown duce relatively long-lived larvae that can 
ants too numerous, pro- species that inhabited drift great distances. But the majoriv of 
lific, and widespread- - coral reefs. To Reaka- marine species, she says, are smaller and 
for humans to leave that Kudla and like-minded tend to produce fewer, shorter lived larvae 
k i d  of permanent biological scar. Even the biologists, the paucity of documented ex- that do not travel far. 
mostpersecuted marine creatures3biologists tinctions only shows how few marine bi- Another source of the misperception is 
said, would always be able to find refuge ologists are out there looking for missing that biologists have long assumed that 
somewherein an o c e d s  vastness and even- forms of marine life. widely distributed organisms belong to a 
tually repopulate the seas. single species. New genetic studies, how-

Such views are reflected in government Marine myths ever, have revedled that many commonly 
lists of endangered and threatened species Few marine biologists endorse numbers as found organisms are in fact groups of dis-
%d in the scientific literature. Currently, high as Reaka-Kudla's, but many have lost tinct, "concealed sibling species" that can 
there are just a hqndful of marine creatures the old corpplacency about the resilience of have smallerranges and significantly differ-
on the national and international lists of marine life. They point out that Earth's ent life histories. In 1988, for example, re-
speciesknownto be in dangerof extinction. growing human population is putting un- searchers discovered that the popular, ed-
In the United States, for instance, just one precedentedpressure on l ie  inallparts of the ible blue mussel, found throughout the 
fish that spends its entire life cycle in the sea. Pollution, overfishmg, the introduction North Atlantic and North Pacific, was ac-
sea, the Gulf of California's totoaba, is pro- of exotic species, and M@at~destructional- tually three species. The same year, scien-
tected under the Endangered Species Act. ready have wroughtdramaticchangesinshal- tists discovered that two commercially im-
Similarly, over the last 200 years, scientists low coastalwaters.Now, new technologiies- portant deep-water crabs were in fact 18 
have documented the extinction of only from ruthlessly efficient deep-water fishmg distinct species. 
one totally marine mammal, the stellar sea nets to rugged, seabedmining equipment- Humanignoranceof suchbasicbiological 
cow, and just four marine mollusks. have opened up even the deep sea to exploi- facts canhave dire consequences for marine 

But despite such reassuring evidence, tation. And these scientists no longer take species,such as the white abalone, research-
the conventional wisdom about marine ex- comfort in what had been received wisdom: ers say. At first glance, a big range and a 
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dropped by at least 20% in 10 years to be cat- 
egorized as "vulnerable" to extinction, and spe- 
cies with 50% declines to be categorized as 
"endangered." While species appearing on the 
Red List gain no legal protection, listing does 
give them increased visibility in national and 
international policy forums. 

Many biologists say the criteria and the 
categories are not appropriate for many fish 
species, because they experience dramatic 
natural population fluctuations from year to 
year. "Anybody who has worked with marine 
fish knows that the IUCN categories are 
meaningless for many commercial species, 
which have high reproductive potentials or 

strong enough, the fishery could move from 
population to population until you've wiped 
out the species." 

Deep disturbances 
The growing demand for seafood has put even 
f ~ h  living in the deep sea at risk. In the 1980s, 
for example, pioneering New Zealand fishers 
developed deep-sea netting techniques for 
catching orange roughy-a fish that lives more 
than a kilometer down-and reduced some 
populations by 70% in just 6 years. Although 
the species is not threatened with biological 
extinction, researchers with the Fisheries Re- 
search Centre in Wellington, New Zealand, 

extreme natural population fluctua- 
tions," says John Musick of the Virginia 
Institute of Marine Science in Norfolk, 
Virginia, who was on the IUCN scien- 
tific team. "Often, the goal in fisheries 
management is to reduce the standing 
stock by at least 50%, so even commer- 
cial species that are properly managed 
could be classified as endangered under 
these criteria. So would species, such as 
herring, that might naturally have 
100,000 individuals one year and mil- 
lions the next." 

"I we can demonstrate that Homebody. Smaller species of mantis shrimp (above) 
population that be generally have smaller ranges, which may make them 
of concern in terrestrial vertebrates more vulnerable to extinction. 
are simply not relevant for many ma- 
rine species," says Jake Rice, a fisheries biolo- . documented "significant" reductions in ge- 
gist who is leading a special scientific review neticdiversity in threemajorspawningpopula- 
of the issue for Canada's Department of Fish- tions. Such losses could make it more difficult 
eries and Oceans. "Atlantic cod may have for the species to adapt to future environmental 
been severely overexploited in parts of its changes, the researchers say. 
range, but it is not threatened with extinc- Increasing use of a common fishing tech- 
tion. There are still billions of cod on the niaue known as trawline-in which nets are 
Canadian side of the Atlantic alone." 

"The passenger pigeon was one of the 
most abundant birds in the world 75 years 
before it became extinct in 1914-there is a 
humbling lesson in that," responds Elliott 
Norse of the Marine Conservation Biology 
Institute in Redmond, Washington. He con- 
tends that fisheries biologists don't know 
enough about marine ecology to predict con- 
fidently that even seemingly prolific fish spe- 
cies can coDe with what he calls "multi~le 
assaults" on the ocean environment, from 
fishing to pollution. 

Even researchers who are skeptical about 
the extinction threat to many fish species 
agree that some, such as sharks, have a re- 
productive strategy that puts them at risk. 
Musick, for example, notes that "some sharks 
take decades to sexually mature and then 
produce a relatively small number of young," 
explaining why he pushed to have six sharks 
added to the Red List. "I believe you could 
drive some sharks to extinction. Despite 
their expansive ranges, they often live in 
coastal populations and tend not to cross the 
open ocean. If the economic incentives were 

- 
repeatedly dragged across the sea floor-is 
also putting new pressures on sea-floor crea- 
tures, including ones that are not the in- 
tended catch. The technique, which Leslie 
Watling of the University of Maine's Darling 
Marine Center in Walpole compares to "ran- 
sacking a house two or three times a year," is 
particularly damaging to organisms, such as 
some tubeworms. that lose the abilitv to re- 
build their homes as adults. creatures dwell- 
ing on the deepest sea floors may have par- 
ticular difficulty coping with such physical 
disturbances because they grow slowly: A 
clam less than 2.5 centimeters long, for ex- 
ample, may be more than 100 years old. 

Unless greater steps are taken to protect 
these and other vulnerable marine species, 
Maryland's Reaka-Kudla fears that the num- 
ber of marine extinctions could soon be stag- 
gering. For example, she estimates that un- 
less steps are taken to slow coral reef destruc- 
tion, up to 1.2 million reef species alone 
could be extinct within 40 years. Her esti- 
mate, calculated using equations originally 
developed to predict how many species can 
live on an island of a certain size, rests on 
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theoretical assumptions that coral reefs are as 
species-rich as tropical forests and that 30% 
of reefs will be gone in 40 years. 

Other biologists are wary of such predic- 
tions, noting that Reaka-Kudla's theoretical 
work has vet to be backed bv documented ex- 
amples of coral reef extinctions. But they say 
the work that she and other biologists are doing 
is prompting growing interest in the issue and 
discussions of what should be done to reduce 
the risk of marine extinctions. Canada's Jake 
Rice, for example, says that governments 
around the world are increasingly concerned 
about the ecological impacts of fishing and are 
looking for advice on how to avoid potentially 
mortal blows to their fisheries. The trick, he 
says, will be gaining a better understanding of 
the biology of marine organisms, so that pro- 
m d  solutions match the ~roblems. The best 
strategy for a moilusk threatened by 
habitat destruction, he says, could be quite dif- 
ferent from the best one for protecting an over- 
exploited fish. Other researchers note that the 
increasing use of marine reserves may help pre- 
serve some species, but afford others little pro- 
tection (see next page). 

While scientists try to sort out these issues, 
they may be missing marine extinctions occur- 
ring just outside their labs, says James Carlton, 
director of the Williams CollegeMystic Sea- 
port Maritime Studies Program in Mystic, 
Connecticut. As Carlton points out, the de- 
mise of even once-common creatures can pass 
unnoticed. He should know. In 1991, he be- 
came the first scientist in modem history to 
document the extinction of a marine inverte- 
brate: a limpet that lived along the North At- 
lantic coast. About 1930, the limpet appar- 
entlv succumbed after a blieht killed most of its 
major food source, eelgrass: "What does it tell 
us that we didn't notice for 60 years that a once- 
common species became extinct, literally un- 
der the noses of marine biologists?" Carlton 
asks, noting that the New England coastline is 
"dotted with some of the nation's most presti- 
gious marine biological laboratories." 

Many other marine creatures have not 
even been described yet (see sidebar), making 
it all the more likely that no one would note 
their passing. Moreover, the world's classi- 
cally trained marine taxonomists and bio- 
geographers-who would be the first to notice 
the disappearance of a specie-are them- 
selves dying out. "Future historians of science 
may well find a crisis was upon us at the end of 
the 20th century," Carlton concluded in a 
1993 American Zoologist paper on marine in- 
vertebrate extinctions. "[It was] the extinc- 
tion of the svstematist. the extinction of the 
naturalist, the extinction of the biogeogra- 
pher-those who could tell the tales of the 
potential demise of global marine diversity." 

-David Malakoff 

David Malakojf is a writer in Bar Harbor, Maine. 




