Slow Growth in Seabirds

Birds in the tropics that feed at great distances out to sea typically
produce just one slowly growing chick per breeding season. By contrast,
closely related species that feed nearshore usually rear broods of two or
more rapidly growing chicks each season. The reason for the difference has
long puzzled ecologists, although the most favored explanation has been
that the single, slow-growing chick of pelagic birds is a reproductive
adaptation to the more limited energy resources available in deep tropical
waters as compared with nearshore. In a recent experiment on certain
pelagic and nearshore bird species on the island of Midway, which is part of
the Hawaiian group, Robert Ricklefs and R.E. Shea, of the University of
Philadelphia, produced data that failed to support the energy limitation
hypothesis (/). They suggest that, instead, the restrained reproductive
strategy of pelagic birds is related to basic life-history characteristics that
are rooted in rates of anatomical development. The ultimate question—why
the difference?—therefore remains and is shifted to another arena.

The energy limitation hypopthesis has had many prominent proponents,
including the late David Lack. It has had empirical support, too, in the form
of twinning experiments, in which pelagic birds failed to raise two chicks
when the brood had been artificially expanded. Ricklefs had earlier noted
(2) that the growth period for pelagic sooty tern chicks is continuous and
protracted, which is fueled by a steady energy requirement after an initial
rise. By contrast, in the common tern, a nearshore feeder, the chick has a
sharp peak in energy requirments midway through the growth period. One
result is that the common tern fledges at 30 days, which is about half the
time of the sooty tern.

These observations on energy requirements appear at first sight to
support the energy limitation hypothesis until, that is, calculations are done
on the energy budget effect of boosting the pelagic bird’s growth rate.
Ricklefs noted that a doubling of the growth rate of the sooty tern chick
would increase its maximum energy requirement by only 20 percent. For
the adult bird, the food-gathering burden would climb by only 5 percent,
which seems inconsistent with the food limitation hypothesis.

Reasoning that doubling a pelagic bird’s brood (as in the twinning
experiments) was too severe a test, Ricklefs and his colleague decided to
increase the feeding load of the pelagic gray-backed tern adult by replacing
its chick with the larger chick of the sooty tern. Sooty tern chicks demand
about 55 percent more food each day than their smaller counterparts, and

‘finish up being 35 percent heavier. The question was, therefore, could the
adult gray-backed terns meet these increased needs? Ricklefs and Shea
substituted sooty tern eggs in ten gray-backed tern nests some 5 to 8 days
prior to hatching and monitored the outcome.

Apart from three chicks that were lost within the first few days after
hatching, the fostered sooty tern group survived and grew as well as a
control sooty tern group: final body weights were not significantly different.
The foster adults were apparently able to increase their foraging rate for
their more active, faster growing chicks, and delivered 25 percent more
meals than did a control group of gray-backed terns. From this, and some
detailed statistical analysis of rate and bulk of meal delivery on specific
days; Ricklefs and Shea were able to conclude that the energy limitation
hypothesis fails to explain the reproductive differences between pelagic and
nearshore species.

As a possible alternative source of explanation Ricklefs and Shea point to
the significantly faster rate of maturation that is coupled with a lower
growth rate of skeletal muscle in pelagic sooty terns as compared with
riearshore common terns. The question of the single, slow-growing chick in
pelagic birds might therefore turn on a need for precocial, rather than fast,
growth: in other words, a question of life-history characteristics, not of
simple energy budgets.—ROGER LEWIN
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ducing myopia in the monkeys. The first
question they asked was, Is it accommo-
dation? They took young rhesus ma-
caques and sutured shut one eye, leaving
a tiny hole at the very periphery of the
sutured lids so that the monkey could not
see through the hole. They used the hole
to introduce atropine ointment each day,
thereby preventing accommodation. The
treatment had no effect—the sutured
eyes became nearsighted. Then they
tried the same experiment with stump-
tailed macaques. This time, the atropine
prevented myopia from developing. It
looked as though there might be more
than one way to cause myopia, which
may help explain why the use of atropine
in children has had mixed results.

Raviola and Wiesel tried another type
of experiment. They took a young rhesus
monkey, sutured shut one eye, and cut
its optic nerve, removing completely all
visual imput from the retina to the brain.
If myopia is a result of the eye’s re-
sponse to the distorted visual image re-
ceived by the brain, this monkey should
not develop myopia. But it did, indicat-
ing that the central nervous system is not
involved. Then they repeated the same
experiment with a stump-tailed monkey.
The monkey developed almost no myo-
pia.

“Why do these two closely related
monkey species respond so differently ?”
asks Raviola. He and Wiesel postulate
that the retina of the rhesus monkey may
release a regulatory molecule that con-
trols the growth of the eye. Perhaps
wheri visual perception is distorted, this
regulatory molecule could be released in
abnormal amounts, thereby altering the
growth of the eye. The myopia of the
stump-tailed macaque, on the other
hand, seems to result from the fact that
its brain receives altered information
and, in turn, causes excessive accom-
modation. Perhaps, the investigators
speculate, both mechanisms are at work
in humans, which could mean that the
ophthalmologists who argue that close
work causes myopia are correct. But
genetic factors may also be important—
for instance, some kind of wiring defect
in the visual centers.

“What gives us satisfaction is that we
are beginning to talk in terms of mecha-
nisms, and we have shifted our attention
from the growth of the eye to the ner-
vous system. When we understand why
myopia occurs, we might be able to think
in terms of prevention,”’ Raviola says.

—GiINA KoLATA
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