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evoke feelings of pain or disgust when we empathize with
them by applying the inappropriate standards of our own
social codes.

Cecidomyian gall midges can grow and develop along one
of two pathways. In some situations, they hatch from eggs, go
through a normal sequence of larval and pupal molts, and
emerge as ordinary, sexually reproducing flies. But in other
circumstances, females reproduce by parthenogenesis,
bringing forth their young without any fertilization by males.
Parthenogenesis is common enough among animals, but the
cecidomyians give it an interesting twist. First of all, the par-
thenogenetic females stop at an early stage of development.
They never become normal, adult flies, but reproduce while
they are still larvae or pupae. Secondly, these females do not
lay eggs. The offspring develop live within their mother’s
body—not supplied with nutrient and packaged away in a
protected uterus but right within the mother’s tissues, even-
tually filling her entire body. In order to grow, the offspring
devour their mother from the inside. A few days later, they
emerge, leaving a chitinous shell as the only remains of their
only parent. And within two days, their own developing chil-
dren are beginning, literally, to eat them up.

Micromalthus debilis, an unrelated beetle, has evolved an
almost identical system with a macabre variation. Some par-
thenogenetic females give birth to a single male offspring.
This larva attaches to his mother’s cuticle for about four or
five days, then inserts his head into her genital aperture and
devours her. Greater love hath no woman.

Why has such a peculiar mode of reproduction evolved?
For it is unusual even among insects, and not only by the
irrelevant standards of our own perceptions. What is the
adaptive significance of a mode of life that so strongly vio-
lates our intuitions about good design?

To answer these questions, we proceed by the usual mode
of argument in evolutionary studies: the comparative
method. (Louis Agassiz did not act capriciously when he gave
to the building in which I work the name that has puzzled so
many generations of visitors to Harvard—the Museum of
Comparative Zoology.) We must find an object for compari-
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son that is genetically similar, but adapted to a different
mode of life. Fortunately, the complex life cycle of
cecidomyians provides us with a key. We do not have to
compare the asexual, larval mother with a related species of
uncertain affinity and genetic resemblance; we may contrast
it with the genetically identical, alternate form of the same
species—the normal, sexual fly. What then is different about
the ecology of parthenogenetic and normal forms?

The cecidomyians feed and dwell on fungi, usually mush-
rooms. The mobile, normal fly fills the role of discoverer: it
finds the new mushroom. Its offspring, now living on a su-
perabundant food resource, reproduce asexually as larvae or
pupae and become the flightless, feeding form of the species
(a mushroom can support hundreds of these tiny flies). We
know that parthenogenetic reproduction will continue as
long as food is abundant. One investigator produced 250
consecutive larval generations by supplying enough food and
preventing crowding. In nature, however, the mushroom is
eventually used up.

H. Ulrich and his coworkers have studied the sequence of
changes in response to decreasing food in the species Myco-
phila speyeri. When they have abundant food, parthenogenetic
mothers generate all female broods in four to five days. As
the supply of food diminishes, all male and mixed male and
female broods develop. If female larvae are not fed at all,
they grow into normal flies.

These correlations have a fairly unambiguous adaptive
basis. The flightless, parthenogenetic female stays on the
mushroom and feeds. When it exhausts its resource, it pro-
duces winged descendants to find new mushrooms. But this
only scratches the surface of our dilemma, for it does not
address our central question: Why reproduce so quickly as a
larva or pupa, and why self-destruct by a supreme sacrifice to
one’s children?

I believe that the solution to this dilemma lies in the phrase
“so quickly.” Traditional evolutionary theory concentrated
on morphology in framing adaptive explanations. What, in
this case, is the advantage to mushroom feeders of a persist-
ent juvenile morphology in reproducing females? Tradi-
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