
Evolutionists Take the Long - 
View on Sex and Violence 
More than 230 evolutionary biologists, psychologists, philosophers, computer scientists, 
and anthropologists attended the F i h  Annual Meeting of the Human Behavior and 
Evolution Society, held 4-8 August at Binghamton University in New York. Sociobiological 
explanations for human behavior were on prominent display at the meeting, as researchers 
explored evolutionary influences on such areas as family killings and war. 

Really Wicked Stepparents rate. The study used only data on children 
living in two-parent homes, and stepchil- 
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chologistS, tkose fabulous themes may come 
from some nasty human evolutionary reali- 
ties. Statistics show that stepparents are par- 
ticularly prone to murder their stepchildren, 
Martin Daly and Margo Wilson reported at 
the human behavior and evolution meeting. 
The motives for these tragic killings, the re- 
searchers argue, come less from the Grimm 
brothers than from Charles Darwin, as re- 
told by sociobiology. 

S~ec i f i dv .  the two researchers found 

The studies in Great Britain show that in 
England and Wales, stepchildren age 4 and 
under were 15 to 20 times more likely to be 
killed by a parent than are genetic children. 
The new data add to earlier studies by the 
pair that showed stepchildren in the United 
States and Canada were at higher risk for 
child abuse. "Living with a stepparent is the 
single most powerful risk factor for child 
abuse that has been yet identified," says 
Wilson. 
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lutiorky perspeCtive, successful individuals 
are those who produce the lzirgest number of 
biological offspring. Hence humans and 
other organisms have evolved to invest a 
great deal of effort in nurtming children who 
carry their genes. But stepchildren offer no 
such evolutionary benefit-and therefore 
aren't protected, this line of argument goes. 
And, indeed, studies of animals in the wild 
find that creatures ranging from mice and 
birds to monkeys and apes o h  kill the off- 
spring of their mate if they are the product of 
another liaison. Says Wilson: "It makes sense 
that they wouldn't want to raise children 
who are not their own, because parental in- 
testment is such a long commitment and so 
:ostly to the parent." 

In humans, Daly says, the stepparent's 
ambivalent relation to the steochild is not 
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not a biological child. Sometimes, however, 
the stepparents' behavior is blatant. Anthro- 
pologists have reported on stepfathers in two 
tribes in the jungles of South America-the 
Yanomamo of Venezuela and the Ache of 
Paraguay. Men in those tribes who married 
women with dependent children from previ- 
ous unions either demanded that those chil- 
dren be put to death or simply refused to 
provide enough food. 

There are, to be sure, other explanations 
for the high murder rate in stepfamilies. Al- 
though social psychologist Richard Gelles of 
the University of Rhode Island says that, "I 
would never quibble with the homicide 
data," he notes that psychodynamic theo- 
rists have pointed out that stepparents form 
less of an attachment bond with the new 
children, that the role of the stepparent 
isn't clearly defined, and that stepfamilies 
tend to be in more emotional and financial 
difficulties than genetic families. All of this 
can raise the stress level within a household, 
perhaps to the bredung point. Despite Daly 
and Wilson's work, the entire social science 
community is not yet ready to picture step- 
parents as birds shoving rivals' eggs to the 
ground. 

Warring Over Women - 
When Leda Cosmides, a cognitive psychol- 
ogist from the University of California, San- 
ta Barbara, began her talk in Binghamton she 
posed a question: 'Why would anyone be so 
stupid as to initiate a war?" Her answer: "To 
get women." 

That's not an answer that would surprise 
anyone who's heard of Helen of Troy, but 
Cosmides is thinlung of even earlier develop- 
ments in human history. The idea is part of a 
new theory on the evolution of warfare, 
holding that aggressive male alliances were 
the products of natural selection because 
they increased men's access to women, per- 
mitting them to have more children. But this 
idea contradicts a long-established view that 
the first wars erupted among tribes fighting 
for scarce but decidedly nonhuman mources 
such as food, land, and water holes. 

Coordinated campaigns of aggression are 
rare among animals, but among humans, 
many have argued that groups go to war 
when survival is threatened and they need 
scarce resources held by another group. But 
recent observations among the Yanomamo 
(an Amazonian tribe) of organized aggres- 
sion to capture females have prompted some 
scientists to wonder whether the notion of 
scarce resources should be extended to fe- 
males. This may be true among animals as 
well: Dolphin males form aggressive coali- 
tions to kidnap females from other dolphin 
groups, and Yanomamo men in one village 
seem to organize raids to take women away 
from other villages. 
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Cosmides and her husband, biologicalan- 
thropologist John Tooby, also at Santa Bar- 
bara, propose that human ivars began over 
\\omen in the Pleistocene, hundreds of thou- 
sands of years ago. And once a few early 
hunter-gatherer groups started battling over 
\\omen, the researchers say, the victors 
would produce more offspring. That would 
lead to the selection of certain complex cog- 
nitive mechanisms in later generations, such 
as the ever-improving ability to form groups 
and go forth in battle. 

The reason Tooby and Cosmides think 
that the first warriors battled over ivomen in- 
stead of food is that it isn't ivorth the risk to 
die for fruit or land. If food was scarce and a 
group of men went after another group's food 
stocks, they \\ere taking a big chance: Their 
o\vn offspring, already malnourished, could 

How Islands Survive 
W h e n  you stir cream and sugar into a cup of 
coffee, little pockets sometimes remain stub- 
bornly unmixed, no matter how vigorously 
you stir. Much the same thing happens in the 
giant mixing vats of the chemical industry 
and even on Jupiter, \\here the Great Red 
Spot marks a colorful storm that somehow 
stays intact amid the planet's Lvhirling atmo- 
sphere. In recent years, so-called chaos the- 
ory has sharpened researchers' understand- 
ing of mixing, but the puiile of these coher- 
ent islands in a sea of dis- 
order has only deepened. 
Now Troy Shinbrot and 
lulio Ottino of North- 
\vestern Unl\ erslt) ha\ e 
proposed a \\a) to make 
sense of them. 

The islands nosed a 
mystery because, accord- 
ing to chaos theory, any 
tivo points that start off 
close together in a cha- 
otic fluid should end up 
unpredictably far apart as 
the mixing proceeds. But 

starve if the men were killed in the fighting 
and didn't return to help scratch out a living. 

But ivomen, the researchers argue, are 
worth dying for. A group of men \vould ben- 
efit from initiating a battle to claim new 
ivomen if they were flush with food and other 
resources. Then they would know their exist- 
ing mates and offspring could survive with- 
out them. In evolutionarv terms. thev don't 
lose much b~ golng to w ar for \\ omen-e\ en 
~f man) were to dle, t h e ~ r  offspring \\auld 
sur\l\e to pass on t h e ~ r  gene, And ~f the 
group \\on and gamed new mates, the male 
coal~tlon would bear more \ oung on  a\ erage, 
e \en  lf a fev men lost t h e ~ r  I I \  e5 In the effort 

Similar theories about the influence of 
sexual competition on  the evolution of male 
behavior have been put forth by anthropolo- 
gists Richard Alexander of the University of 
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in a Chaotic Sea 
cel of fluid "can either stretch like a rubber 
band or it can fold over," says Shinbrot, 
yielding a horseshoe shape. W k h  each suc- 
cessive stretch and fold, the distance be- 
t\veen any tivo particles along the legs of the 
horseshoe will randomly increase by any- 
where from t\vo to 100 times, ensuring rela- 
tively complete mixing. Such unpredictable 
divergence is the hallmark of chaos, theorists 
r e a l i d  in the 1960s, implying that any fluid 
mixing process is inherently chaotic. 

You might expect 
chaotic mixing to re- 
quire random stirring 
forces, such as those gen- 
erated by turbulence. If 
so, Shinbrot and Ottino 
would have had a harder 
time analyzing it, be- 
cause the math needed to 
describe turbulent mix- 
ing is only just being de- 
veloped, according to 
Wiggins. As Ottino \vas 
one of the first to show, 
however, a chaotic sys- 
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in last week's Physical Re- Little red spot. Like the famous red tem can be achieved 
ztieu! Letters Shinbrot and spot of Jupiter, a patch of red dye re- Lvithout turbulence. A 
Ottino offer theoretical mains intact in a swirl of chaotic mixing. smoothly mixed fluid still 
studies to show how the undergoes the stretching 
very processes that mix a fluid can sometimes 
preserve small eyes in the storm. They've also 
backed up their analysis \vith practical dem- 
onstrations, which they have yet to publish. 
"This is a nice stepping stone towards a bet- 
ter understanding of coherence," says Steve 
Wiggins, an authority on nonlinear dynam- 
ics at the California Institute of Technology. 

Shinbrot and Ottino's theoretical analv- 

and folding that produces horseshoes. So 
Shinbrot and Ottino tackled coherence by 
examining one of these simpler systems. 

In their paper, the pair sho~vs that the 
horseshoes. the verv hallmarks of chaos, ac- 
tuall) help preserve coherent structures. 
The\  examlned \\hat happens r ~ g h t  at the 
vertex of a horseshoe, where the stretched 
fluld narcel folds In half. One vay to thlnk 

sis starts with the description of any mixiAg aboutLthe process is to imagine a of taffy 
nrocess that was devised at the turn of the with a blue s t r i ~ e  do\vn its middle. If you 
ientury. As any mixture is stirred, each par- stretch the taffyperpendicular to the strjpe, 

Michigan and Richard Wrangham of Har- 
vard University. Moving from theory to eth- 
nographic observation, University of Cali- 
fornia anthropologist Napoleon Chagnon 
has suggested that the Yanomamo he studies 
are fighting to capture new ivomen. Cha- 
gnon's proposal has been vigorously criti- 
cized by University of Florida anthropolo- 
gist Marvin Harris and Rutgers University 
anthropologist Brian Ferguson, ivho argue 
that scarce food and land are more immed- 
iate-and more po\verful-incentives for 
ivarfare than are \\,omen. With the new \vork 
from Tooby and Cosmides, ho\vever, Chag- 
non feels that more of his colleagues are be- 
ginning to see his point of vie\\.. "Why fight 
over bananas," he asks, "when you can fight 
over ivomen!" 

-Ann Gibbons 

then fold it in half, down the center of the 
stripe, the stripe will be displaced-moved to 
the top of the candy-but it will stay to- 
gether. If, during repeated cycles of stretch- 
ing and folding, Lvhich correspond math- 
ematically to the mixing cycles, the fold al- 
ways stays in the blue patch, the blue dye \vill 
never mix ivith the rest of the taffy. 

Much the same thing can happen in a 
fluid stirred ivith a periodic motion, even a 
motion that appears impossibly complex, 
Shinbrot and Ottino's analysis showed. Folds 
can recur over and over in the same area, 
preserving coherent structures. And that's 
exactly \\.hat they saw when they follo\ved 
their theoretical recipe in the lab. They filled 
the space between t\vo cylinders, one inside 
the other, ivith blue glycerine, then added a 
spot of red and mixed the system by twisting 
the cylinders back and forth in opposite di- 
rections. The rotations stretched and folded 
the entire fluid, but when thev ivere con- 
trolled to keep a fold \\ lthln the red g l ~  cerlne 
on every mlxlng clcle, the t\vo dye, btayed 
separate after numerou, m~xlnga. 

Knov lng how lalands can be preserved 
\vlthln a chao t~c  flov could suggebt the con- 
verse-ivays to eliminate them by avoiding 
periodic stirring. And that could be valuable 
to the chemical industry, helping it to guard 
against incomplete mixing, ivhich can de- 
grade products. "Ideally, you \vould like to 
have recipes \\here you can get rid of these 
unmixed regions," says Ottino. 

But the theorv leaves some larger chal- 
lenges unans\vered, says Wiggins-it can't 
fully explain such grand examples of coher- 
ent structure as Jupiter's red spot. Jupiter's 
atmosphere is truly turbulent, while Shin- 
brot and Ottino looked onlv at coherence in 
a periodically mixed syste;. Still, says Ot-  
tino, "it's always exciting to find order with- 
in the mess." 

-Karen Fox 
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