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revising where river dolphins fit among 
toothed whales. 

But Okada's conclusion that Ganges river 
dolphins diverged between sperm and beaked 
whales-both of which live in the open ocean, 
are deep divers, and feed on squid-is more 
controversial. Thewissen says that Okada's 
conclusion "would clear up some problems" 
with the prevailing view that sperm and 
beaked whales are closely related. Although 
they share morphological and behavioral 
characteristics, "the [traditional] relationships 
are not all that well supported [in the fossil 
record]:' Thewissen says. Okada's analysis 
suggests that beaked and sperm whales 
evolved at different times as shallow water an- 
imals and at some later date indetmdentlv de- 
veloped their common characteristics. 

De Muizon has serious doubts about that 
interpretation, however. Although the fossil 
record suggests some morphological traits 
that link beaked whales more closely to 
Ganges river dolphins than to sperm whales, 
he says, most of the evidence points to 
beaked and sperm whales' proximity on the 
family tree. Still, Okada's results are suffi- 
ciently intriguing to send de Muizon back 
home "to rerun the studies." Amason, whose 
own studies have not conclusively resolved 
such relationships, is heartened that morphol- 
ogists, who have often dismissed molecular 
analyses, are taking the study seriously. "The 
two approaches should really complement 
each other," he says. -DENNIS NORMILE 

Early Birds May 
Miss the Worms 
A long-term study has provided new insight 
into potential short-term consequences of 
global climate change. Since the 1970s, 
Jacques Blondel, an evolutionary ecologist 
at the Center of Functional and Evolutionary 
Ecology in Montpellier, France, has spent 
each spring studying blue tits in the woods 
near his institute and in Corsica, an island 
125 kilometers away. His decades-long pro- 
ject has created "an incredible opportunity 
to test the idea that short-term climate varia- 
tions can affect the metabolism and breed- 
ing of small birds," comments Kenneth 
Nagy, a physiological ecologist at the Uni- 
versity of California, Los Angeles. 

On page 2598 of this issue, Blondel and 
his colleagues describe the energetic costs to 
birds that fail to breed where and when their 
food is in peak abundance. When food is 
scarce, parents must work harder to feed their 
young, and the parents' overall survival suf- 
fers as a result, the researchers report. "This 
is one of the few studies that have empirically 
demonstrated a link between energy expendi- 
ture in parental effort and fitness:' says Tony 

Williams, a physiological ecologist at Simon 
Fraser University in Burnaby, Canada. The 
work suggests that animals could be caught 
in a race against time as they evolve to adjust 
to shifts in the seasonal availability food 
sources brought about by climate change. Al- 
though birds do seem to be breeding earlier 
in areas undergoing warming, the worry ex- 
ists that some won't adapt fast enough. This 
new work demonstrates the detrimental con- 
sequences that could result. 

Blonde1 embarked on this study when 
Donald Thomas, a physiological ecologist at 
the University of Sherbrooke in Quebec, 
Canada, joined the French group for a sab- 
batical 4 years ago. Thomas and Blondel 
quickly realized that the blue tit populations 
presented an unusual opportunity to exam- 
ine how animals cope with reproducing 
when food is not abundant. 

Blonde1 had decades' worth of data on 
birds from both Montpellier and Corsica, in- 
cluding good statistics on when they started 
to breed, how many young they produced, 
and how well parents and offspring did. 
These data could provide a historical context 
for any single-season study. 

In addition, although birds in the two lo- 
cales typically settle in different habitats- 
evergreen oak trees in Corsica and deciduous 
trees in Montpellier--some of the continental 
birds nest in evergreen oak forests just like 
the blue tits in Corsica. Blondel's data had 
shown that these atypical populations were 
less likely to return to breed a second year as 
usual, suggesting that living in this evergreen 
habitat impaired the birds' overall survival. 
But Blondel's team didn't know why. 

That's where Thomas came in. More in- 
terested in short-term energetics of the 
birds' breeding activity than in long-term 
evolutionary change, he added a new test to 

the repertoire of daily observations: one to 
monitor the energetics involved in the birds' 
daily activities. When the researchers caught 
birds to determine their breeding status and 
to measure growth of the nestlings over the 
course of a season, they injected them with 
minute amounts of hydrogen and oxygen 
isotopes and then took a small blood sam- 
ple. Twenty-four hours later, they recaught 
the same birds and took a second blood 
sample. Working with John Speakrnan from 
the University of Aberdeen in Scotland, they 
used the ratio of the isotopes from the two 
samples to calculate the amount of carbon 
dioxide produced, and from that they deter- 
mined energy expenditure. They gathered 
the same data for the evergreen dwellers in 
Corsica and the atypical birds that inhabited 
the evergreen oak habitats near ~ontpellier. 

The results were startling, says Thomas. 
The Montpellier birds were using almost 
twice as much energy as the birds in Corsica 
to rear their young. Typically, breeding birds 
hop about at three to four times their resting 
metabolism, but these blue tits were running 
at seven times, a rate that can't be sustained 
for long. 

"At fii, the data didn't make any sense:' 
notes Thomas. But once they compared the 
timing of the emergence of caterpillars-+he 
birds' favorite food-with the timing of egg 
hatching in the two locales, the story became 
clear. In Corsica, the birds breed in June, 
when new oak leaves stimulate a population 
explosion in caterpillars. But on the conti- 
nent, the birds breed 3 weeks earlier, coincid- 
ing with the greening of the deciduous oaks 
and, again, an abundance of caterpillars. That 
puts the atypical population nesting in ever- 
green oaks near Montpellier at a disadvan- 
tage: Those trees are not budding and cater- 
pillars have not yet emerged in May. Out of 

Climate casualties. Changing climates may cause 
blue tits to breed out of sync with their food source. 

sync with their food source, "those 
birds ended up having to work relative- 
ly hard for relatively less payoff:' Nagy 
comments. That hard work may burn 
fat reserves, leaving the birds more vul- 
nerable to starvation during the winter, 
Thomas suggests. 

The new work ''confirms what 
many people thought but were never 
able to show: that breedmg too early has 
a fitness cost," says Marcel Visser of the 
Netherlands Institute of Ecology in Het- 
eren. Uncertainties remain, adds Visser, 
because it is difficult to compare two 
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populations of birds, one of which has 
evolved to be well adapted to the ever- ; 
green oaks while the other has not. Nev- 8 
ertheless, the work hints that as climate 
changes and the timing of the seasons 3 
shifts, says Blondel, "more and more 
populations of birds will become mal- g 
adapted to breeding." f 

-EUZABETH PENNISI ! 


