WHEN TO CHANGE SEX

A handy guide from biologists

BY SUSAN MILIUS
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ollywood does sensationalize, so the unnatu-

al sex-role behavior in last summer’s cartoon
hit Finding Nemo shouldn’t have surprised fish
biologists. In the movie, amale clownfish loses
_ his mate and most of their offspring in an
attack on their home within an anemone, but—here’s
the extraordinary part—that older male fish continues
t0 act as a father, and the surviving youngster behaves

as ason. To be fair, human children seeing the movie have not seemed
greatly traumatized by the anomaly. One can only hope that saltwater
aquarium hobbyists keep
tanks with juvenile clown-
fish far from the DVD
player.

While the movie was
still in theaters, a study
detailing more appropri-
ate behavior for a clown-
fish appeared in the July
10, 2003 Nature. It
reported that clownfish in
Papua New Guinea do
live as mom-and-dad
pairs defending an
anemone home. A couple
of younger clownfish,
often offspring, typically
live there too, but they
rank lower in the hierar-
chy, says Peter Buston of

* the University of Califor-
nia, Santa Barbara. How-
ever, his experiments with
clownfish clusters in lab tanks showed that when that top female
disappears, the surviving fisheach put on a growth spurt and rise
to the next rung in their hierarchy.

So, if Hollywood had settled for humdrum clownfish home life,
in the New Guinea species, Nemo's dad would have changed phys-
iologically into the new egg-layer and mom in the anemone. And
Jittle Nemo himself, assuming he was the only remaining juvenile
underfish there, would have moved up the hierarchy and become
his new mom’s next mate.

However startling that version of Finding Nemo might be to
Homo sapiens audiences, dozens of other species, including plenty
of coral-reef fish, shrimp, and shellfish, wouldn’t blink a sensory
receptor. Depending on the species, they morph from male to
female or vice versa, sometimes transforming multiple times (SN:
10/21/95, p. 226). The immediate trigger for the switches varies.
Tt might be attainment of a certain size or life stage or a social fac-
tor, such as loss of a mate.
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“We've had a good understanding of the basics for a while now,”
says Stuart A. West of the University of Edinburgh. “More recently,
people are starting to take it in new, exciting directions.”

One of those directions comes from the field called dimension-
less biology, which strips away differences of size and life span and
looks for patterns that hold true across many species, whether big
or little, enduring or ephemeral. Recently, these biologists have
reported a rule that can predict when an individual changes sex.
This time, some fish biologists were surprised.

SWITCHERS Sex change seems especially common in water habi-
tats, and the list of species that manage some form of gender change
stretches deep into various lineages. The strategy is quite common
among coral reefs.
Sponges, enidarians, and
brittle stars all include sex
changers, too. The only
vertebrates known to
switch sex belong to the
bony fish class.

Thé prevailing theme of
theories and models so far,
West says, is that sex
change evolves when age
makes a huge difference
in one sex’s reproduction
success but not the other’s.
To illustrate that idea, he
speculates what people
might be like if they'd
evolved into creatures that
start out life as one gen-
der and then naturally
morph into another.

First, such humans
would probably grow
throughout their lives, instead of keeping the same bone size after
reaching adulthood. “And then males would acquire something
with age—size or wealth—that meant a few old males would
monopolize all the mating,’ says West. This change would plunge
the rest of the men into the plight of many coral-reef fish: “Unless
you're the really big, huge guy, you might as well be—female,” says
West. Nature would favor changes that let this imaginary H. sapi-
ens mature sexually as a woman but eventually turn into a guy.

West could also have imagined a gender switch in the opposite
direction. He could have made women, as many kinds of female
shrimp do, reap a disproportionate haby bonus at the peak of age
and size. Then natural selection would favor young men who even-
tually turn into older women.

LEVELERS Traditional approaches to analyzing sex change and
other aspects of animals’ life histories have looked for costs and
benefits of various strategies, but these trade-offs can be difficult
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