


ASME report. If Thornton has been given the
complete story accurately, the whole dishon-
ourable affair would undermine the credibili-
ty of this industrial group as a body interested
in honest scientific dialogue about the effects
of their products on human health. 

In PandoraÕs PoisonThorton is magnifi-
cent, but he is not perfect. He tends to give
chlorine no quarter, sometimes polarizing
the arguments in the book more than is nec-
essary or desirable (although balance is usu-
ally achieved). Some of his suggestions for
alternative technologies can be easily criti-
cized, and I donÕt always agree with his assess-
ments of how the industrial landscape can be
changed to eliminate organochlorines.

Readers must judge for themselves how
we can best attain a sustainable future. But,
in my opinion, it is definitely time to thank
the chlorine industry for useful but im-
perfect technologies developed when the
hidden dangers were not understood, and
prepare to move on expeditiously, in parti-
cular by developing safer alternatives and
exploring ThorntonÕs policy suggestions. 

PandoraÕs Poisonalso has important in-
direct lessons for achieving a sustainable 
civilization. If young chemists were rigorous-
ly taught about the toxicity of the substances
they synthesize and study, their efforts would
more naturally be directed towards avoiding
persistent toxic substances. The chemical
vernacular would include the terms around
which PandoraÕs Poisonis constructed Ñ for
example, persistent toxins (both elemental
and molecular), endocrine disruption,
bioaccumulation, atmospheric distillation,
mutagen and teratogen. 

One of the most pressing tasks for a sus-
tainable civilization is to replace technologies
producing persistent pollutants with safe
alternatives. As Thornton says of our use of
anthropogenic organochlorines, Òlike the
Romans, who sipped from lead cups, ran
drinking water through lead pipes, and
bathed in lead basins, we have built our house
of poison unaware of the consequencesÓ.■
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Turning turtle, and (inset) the longest sperm, from the fruitfly.
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In some barnacle species, males are mere
bags of sperm in special pouches inside the
female. Fourteen bags (males) in one female
was the highest number Darwin counted. He
didnÕt expand on such promiscuity in
females, perhaps because his prim daughter
Henrietta was by then proofreading and
editing his manuscripts. But Tim Birkhead
more than makes up for DarwinÕs omission.
Promiscuityis a fascinating, wide-ranging,
erudite, readable journey through some of
the weirder stretches of biology.

Promiscuous behaviour has some amaz-
ing manifestations. Many of them, for males,
are well known. DeersÕ antlers and peacocksÕ
tails are obvious examples; others we are less
familiar with. Perhaps most surprising is the
extent of promiscuity in females. Birkhead
tells us of a feral female sheep that mated with
seven males in five hours, for 163 matings in
total. But the evidence for female promiscuity
has been before our eyes for decades. 
Witness the huge, pink sexual swellings on
the rumps of the females of many primate
species. If such swellings were on males, they
would surely have received extensive atten-
tion in DarwinÕs The Descent of Man, and
Selection in Relation to Sex. As it is, we had to
wait until the 1970s for their association with
female promiscuity to be highlighted and
explained in terms of the advantages for
females in attracting several mates. 

We are still uncertain as to what these
advantages are. Author and anthropologist
Sarah HrdyÕs long-standing suggestion for
promiscuity by female primates is that it
reduces the number of males that might mis-
treat the femaleÕs offspring. So, in one human
society, in which infants have a 50% chance of
dying if their father dies or departs, the off-
spring of mothers who have more than one
male accepting fatherhood survive better
than do the offspring of monogamous moth-
ers, because the infants are not perceived as
fatherless and hence defenceless.

Testing of this and other hypotheses is a
rapidly growing area of some very nice
research. Thus, promiscuous female pseu-
doscorpions abort fewer eggs than do
monogamous females, because the promis-
cuous ones are more likely to have mated
with a genetically compatible partner.

Despite the female monkeyÕs red rump,
the main consequences of promiscuity are
seen in the male, rather than the female.
Whereas female promiscuity necessarily
leads to competition among sperm to fertilize


