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Butterfly Extinctions on Barro Colorado Island

-Adapted from STRI News

During 90 years of note-taking and net-swinging, scientists 
identified 601 butterfly species on Panama’s Barro Colo-
rado Island, the most intensively studied piece of tropical 
real-estate in the world. Currently, 390 butterfly species 
breed on the 6 square-mile island, one-seventh the size of 
Orlando’s Disney World, according to a team lead by Yves 
Basset at the Smithsonian Tropical Research Institute. In a 
recent article in the journal PLoS ONE, since the 1930s, 23 
species have disappeared from the island, compared to 50-
60 species of birds lost during the same period.

The team compared the richest sets of records: from 1923-
1943, when lepidopterists scrutinized the newly-founded 
field station to discover what inhabited America’s tropical 
forests with records from 1993-2013. Most of the records 
from the recent period come from the butterfly-monitor-
ing component added to the Smithsonian’s large-scale, 
long-term global forest monitoring project, ForestGEO, in 
2008.

In the early period, researchers identified butterflies based 
on their shape, size and color. Now collectors also use gene 
sequences (genetic barcodes) to distinguish one species 
from another. Overall, the butterfly families on the island 
with the most species were the skippers in the Hesperiidae 
family (with 33 percent) and the colorful Nymphalidae, 
also known as brush-footed butterflies (with 31 percent).

Six percent of the species identified in early studies were 
not found in recent studies. Butterfly extinctions are usual-
ly caused by habitat loss or by extinction of the host plants 
eaten by butterfly larvae. Local extinction of the host plants 
probably only accounted for the disappearance of four spe-
cies from Barro Colorado.

Many of the butterfly species that disappeared were small-
winged species Hesperiids, which feed on herbaceous 
plants. They may have disappeared because the island 
continues to lose open areas as the forest ages. Their host 
plants are still there, but are scattered and may be harder 
for the butterflies to locate.

Many more bird than butterfly species have been lost from 
BCI recently, confirming that small preserves may be far 
more effective at conserving invertebrates than vertebrates, 
and therefore, should not be neglected by conservationists.

The team of lepidopterists who collaborated on this study 
work at the University of South Bohemia and Biology Cen-
tre of the Czech Academy of Sciences, the Universidad de 
Panama, the Northern Plains Agricultural Lab of the US-
DA-Agricultural Research Service, the Florida Museum of 
Natural History McGuire Center for Lepidoptera and Bio-
diversity and at the Smithsonian Institution.

Critically Endangered Wrasse Now Favorite 
Food of Invasive Lionfish

-Adapted from Smithsonianscience.si.edu

Scientists examining the stomach contents of invasive li-
onfish caught on the inner barrier reef of Belize have dis-
covered that nearly half of the diet of these aggressive fish 
consists of a critically endangered fish known as the social 
wrasse (Halichoeres socialis).

The social wrasse is one of five coral reef fishes listed at the 
highest risk of extinction on the Red List of the Internation-
al Union for Conservation of Nature. Found only on clear–
water reefs around inshore mangrove islands in Belize, “its 
combination of traits—small size, schooling, and low, hov-
ering behavior—make it an easy target for the lionfish,” 
says Smithsonian scientist Carole Baldwin of the Division 
of Fishes at the National Museum of Natural History.

“The social wrasse is already under heavy stress from habi-
tat destruction by development. Added pressure from lion-
fish predation may spell extinction for the social wrasse,” 
Baldwin and co-authors write in a recent article in the jour-
nal Coral Reefs. Other Caribbean fish species with traits 
similar to the social wrasse and limited ranges may face 
the same fate.

A Pacific fish popular in the aquarium trade, lionfish (Pterois 
volitans and P. miles) were introduced to the Atlantic in the 
mid-1990s. Today they are found along the U.S. Atlantic 
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coast from Rhode Island to Florida, in the Bahamas and 
Gulf of Mexico and throughout the Caribbean. “Invasive 
lionfish are two to three times more effective at removing 
small native fishes than are native predators,” the scientists 
write. Lionfish are the latest in a long list of threats to Ca-
ribbean coral reefs, other threats include climate change, 
habitat destruction and pollution.

During their study the scientists speared 68 lionfish within 
the habitat range of the social wrasse and removed their 
stomachs. Of the 44 stomachs found to contain recently 
eaten fish, the scientists identified the consumed prey by 
morphology and through DNA analysis. Social wrasses 
represented 46 percent of the fishes found in lionfish stom-
achs, making them the primary prey item of the lionfish. 
One lionfish had 18 social wrasses in its stomach.

While the social wrasse lives only in shallow water, the li-
onfish is able to exploit deeper depths. For example, Bald-
win is currently studying fish living in deep tropical reefs 
(as deep as 660 feet) off the coast of Curacao, and has en-
countered large numbers of lionfish eating native species 
there. “My worry is that they are decimating species of na-
tive fish that have yet to even be discovered,” she says.

While the lionfish invasion of the Caribbean cannot be 
stopped, “targeted removals have reduced lionfish numbers 
in many areas,” the scientists write, mainly by divers seek-
ing them for food. “Lionfish is delicious—cooked or as su-
shi/sashimi/ceviche—which lends hope to efforts that we 
will be able to control their numbers,” Baldwin explains.

Some fisherman want nothing to do with lionfish because of 
the potential of being stung by their neurotoxin-containing 
fin spines, which at a minimum cause hours of excruciating 
pain, Baldwin says. In rare cases a lionfish sting can cause 
paralysis and even death.

While conducting their study, Baldwin and co-author Luiz 
Rocha of the California Academy of Sciences, were stung 
“because we put speared lionfish into mesh bags while 
scuba diving, and venomous spines poking from the bag 
got us,” Baldwin explains. “Divers are now using lionfish 
containment devices, which are containers made with PVC 
pipe. Once you get the lionfish into the container, no wor-
ries.”

“On the whole, the social wrasse is just one brick in the 
wall we call biodiversity,” Baldwin says. The coral reef 
ecosystem “won’t crumble by removing one brick, but at 
some point if enough bricks are removed, it will.”
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