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m
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m
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P
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d
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d
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p
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p
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th
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a
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a
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p
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p
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t
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eeting

W
ith

us
in

1984
in

B
loom

ington.
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b
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b
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p
ro
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e
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C
h
o
b
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lo
g
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u
n
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n
s
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e
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m
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n
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a
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v
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and
n
o
n
v
erb
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e
m
essages
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p
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o
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A
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e
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advance

of
th
e
m
eeting.

w
rite

to
:

G
ail

Z
iv
in
,

D
ept.

of
P
sy
ch
iatry

and
B
eh
av
io
r,

T
hom

as
Jefferso

n
M
edical

C
o
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u
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C
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0
1
5
W
alnut

S
t.,

P
h
ilad

elp
h
ia

PA
19107

or
to

R
onald

H
um
an

E
thology

L
ab
o
rato
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.
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b
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r
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b
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d
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C
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I
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to
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o
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g
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n
s
sen
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m
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O
S
S
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o
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fin
d
in
g
s
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th
e
A
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m
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.
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p
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d
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of

C
lara

Jo
n
es'

M
ini

C
om
m
unication

[H
E
N

3
(5
):2
3
,

1
9
8
2
],

th
e

second
sen

ten
ce

should
have

read
"th£'

d
iffe

re
n
tia
l.
•.and/or

high
q
u
ality

m
ates."

A
pologies

for
any

inconvenience
th
is

has
caused.

ten
easy

q
u
estio

n
s

June
h
o
lid
ay
s
to

th
e

It
is
d
iv
id
ed

in
to

seven
sectio

n
s
W
hich

cover
th
e

gam
e

from
a
ll

an
g
les:

trib
a
l

(e
.g
.,
th
e
so
ccer

m
atch

as
sta
tu
s
d
isp
lay
).
trib

a
l
ritu

a
l
(e
.g
.,
taboos

and
ta
c
tic
s),

trib
a
l

heroes
(e.g

••
the

p
lay
ers'

b
eh
av
io
u
r),

trib
a
l

trap
p
in
g
s

(e.g
.•

th
e

tro
p
h
ies),

trib
a
l

eld
ers

(e.g
.•

coaches,
referees),

trib
a
l

fo
llo
w
ers

(e
.g
.,

fans
and

m
ascots).

and
trib

a
l
tongue

(e.g
..
slo
g
an
s
and

songs>
.

A
ll

are
handsom

ely
illu

stra
te
d
w
ith

ex
cellen

t
actio

n
photos

and
co
lo
u
rfu
l
ch
arts.

As
w
ith

N
ational

G
eographic

and
o
th
ers

of
th
at

ilk
,

th
ere

are
len
g
th
y
,
ch
atty

cap
tio
n
s

to
illu

stra
tio
n
s,

fo
r
th
o
se

who
cannot

be
bothered

w
ith

the
te
x
t.M

o
rris'

trib
a
l
analogy

p
ro
v
id
es

no
sta
rtlin

g
in
sig
h
ts.

L
ike

all
"eth

o
lo
g
isin

g
"
(to

use
H
ilary

C
allan

'S
term

),
its

in
itia

l
im
pression

of
su
rface

v
a
lid
ity

depends
on
its

clev
er

se
le
c
tiv
ity

in
chO

O
Sing

exam
ples.

S
occer

is
seen

as
th
e

fo
u
rth

stag
e
o
f
a
process

w
hereby

su
rv
iv
al

hunting
led

to
sp
o
rt

hunting
led

to
arena

blood
sp
o
rt

led
to

arena
b
all

sp
o
rt.

(I
su
sp
ect

th
at

one
could

ju
st

as
easily

d
eriv

e
gO
lf

from
g
ath
erin

g
,

but
th
a
t's

another
sto
ry
.)
It

m
ay
w
ell

be
th
at

the
hues

chosen
for

team
uniform

s
are

those
w
hich

sig
n
ify

w
arning

co
lo
u
ratio

n
am
ongst

o
th
er
sp
ecies,

but
th
is

analogy
(lik

e
m
ost

of
th
e
o
th
ers)

breaks
dow

n
if

pushed
too

fa
r.

B
etter

to
read

and
enjoy

than
to

an
aly
se.

M
orris

also
m
akes

use
of

a
th
ird

approach,
as

ex
em
p
lified

in
another

0'
h
is

recen
t

(and
u
n
ju
stly

n
eg
lected

)
books.

G
estu

res.
T
his

is
to
categ

o
rise

acts
on

stru
c
tu
ra
l

grounds
and

then
(som

etim
es)

to
count

th
e
ir

occurrence
in

co
n
v
en
ien
t,

re
a
l-life

se
ttin

g
s.

T
hus,

fo
o
tb
all

p
lay
ers

show
12
p
attern

s
0
;
behaviour

in
d
efeat,

ranging
from

the
O
utrage

D
isplay

to
the

W
eeping

tace.
T
here

are
seven

sty
les

of
refereein

g
.
th
e
m
odal

sco
re

of
a
m
atch

B
ut

w
hat

about
th
e
co
n
ten
t
of

th
e
book?

F
irst

of
a
ll

th
e
review

er
is

bound
to

rev
eal

th
at

he
(lik

e
the

author)
is

an
avid

fo
llo
w
er

of
the

sp
o
rt.

My
conversion

cam
e
in

one
o
f

th
e
sem

i-fin
als

of
th
e
1966

W
orld

w
hen

I
jo
in
ed

lee.eB
e

fan
atics

at
W
em
bly

in
w
atching

E
ngland

b
eat

P
o
rtu
g
al,

2
-1
.

T
his

d
isclo

su
re

is
n
ecessary

because
u
n
less

you
are

alread
y

a
fo
o
tb
all

fan.
you

need
not

b
o
th
er

to
read

th
is

book.
u
n
less

you
are

keen
to

becom
e
one

or
are

esp
ecially

cu
rio
u
s.

T
hat

som
eone

should
w
rite

a
book

u
n
lik
ely

to
appeal

to
the

larg
e

H
orth

A
m
erican

m
ark.t

m
ay
th
erefo

re
seem

m
isguided.

H
ow
ever,

given
th
at

an
estim

ated
q
u
arter

O
f
th
e

w
o
rld
's

popU
lation

(i.e
.•

about
1,Bee,eBe,BeB

p
erso

n
s)

tuned
in
to

th
e
1
9
7
8
W
orld

Cup
fin
al

in
B
uenos

A
ires.

th
e

book
should

se
ll
all

rig
h
t
elsew

h
ere.

ran
a
co
n
test

w
hich

involved
answ

ering
from

th
e

book's
lex
t.

F
jrst

pr
ize:

W
orld

Cup
in
S
pain.

Jon
ath

an
L
ondon:

M
ore

tim
e
w
as
needed

to
ad
d
ress

th
e

q
u
estio

n
on

bonding
posed

in
our

M
arch

n
ew
sletter,

so
it
w
ilt

be
carried

over
as

our
Sum

m
er
rorum

.
P
lease

send
your

resp
o
n
ses

A
ugust

to
N
iC
holas

B
lurton

Jones.
G
raduate

S
chool

of
E
ducation.

UCLA.
485

H
ilgard

A
venue,

Los
A
ngeles

CA
g
e0
2
4
.

D
esm

ond
M
o
rris'

co
n
trib

u
tio
n
s

to
hum

an
ethology

now
span

15
y
ears,

if
one

d
ates

th
e
ir

beginning
from

th
e

p
U
b
licatio

n
of

N
aked

A
pe

or
from

h
is

ed
ito
rsh
ip

of
P
rim

ate
E
thologu,

both
in

1
9
6
7
.

The
firs

t
w
as
p
ro
v
o
cativ

e.
co
n
tro
v
ersial

and
im
m
ensely

popU
lar;

the
second

w
as

one
of

th
e

form
ative

anthologi£'s
in

p
rim

ato
lo
g
y
.

and
co
n
tain

ed
B
lurton

Jo
n
es'

p
io
n
eerin

g
paper

on
ch
ild
ren

in
n
u
rsery

sch
o
o
ls.

How
com

es
M
o
rris'

la
te
st
(fo
u
rteen

th
)

book.
prO

V
iding

th
e
o
p
p
o
rtu
n
ity

fo
r
stO

C
k-taking.

The
S
occer

T
ribe

com
bines

tw
o
of

th
e
approaches

th
a
t
th
e
author

has
used

b
efo
re:

It
is

based
on

a
sin
g
le.

com
prehensive

analogy,
as

in
The

H
um
an

Z
oo.

In
th
is
case,

the
gam

e
of
fo
o
tb
all

is
likened

to
th
e

cu
ltu
re

of
som

e
p
ro
to
ty
p
ical,

p
rim

itiv
e
trib

e
.

The
o
th
er

approach
is
m
anifest

in
th
e
form

at
so

succeS
S
fully

ex
p
lo
ited

in
M
anw

atching.
(T
his,

by
th
e
w
ay,

has
ju
st

been
reissu

ed
in

a
sm
aller-sized

v
ersio

n
--a

p
o
ck
et/field

guide
to

the
sU
b
ject.)

H
ere

again
is

th
e
"co

ffee
tab
le"

form
at:

larg
e,

sim
ple

te
x
t,
fu
ll

of
co
lo
u
r
photographs.

D
O
U
btless

th
e

book
is

alread
y
a
com

m
ercial

su
ccess.

Its
appearancp

co
in
cid
ed

w
ith

the
fin
al

stag
es

o
f
q
u
alificatio

n
fo
r

the
1982

W
orld

C
up.

In
case

we
needed

rem
inding.

the
p
u
b
lish

ers

IIQQK
REVIEW

SI
SOCCER

T
R
IB
E
.

By
D
esm

ond
M
orris.

C
ape.

32B
pp.

(1
9
8
1
)

7
8



HUM
AH

ETHOLOGY
N
EW

SLETTER
June,

1982

R
eview

ed
by

E
ric

F
isch

er,
D
ept.

of
P
sychology

U
n
iv
erS

ity
o
f
W
ashington,

S
e
a
ttle

is
1-e.

and
th
e

su
p
p
o
rters

of
U
nited

m
anaged

to
produce

2
5
1
d
iffe

re
n
t
ch
an
ts

in
only

1
5
hom

e
m
atches.

T
he

to
w
hich

th
e
read

er
w
ill

p
e
rsist

in
the

p
u
rsu
it

o
f

such
triv

ia
p
ro
v
id
es

a
d
ire
c
t
m
easure

of
ad
d
ictio

n
to

th
e

sp
o
rt.In

sum
m
ary,

M
orris

has
w
ritten

a
p
leasan

t
book

on
fo
o
tb
a
ll.

It
w
ill

be
enjoyed

by
th
o
se

w
ho

lik
e
th
e
gam

e.
ro
r
th
o
se

w
ho

do
n
o
t,
o
r
w
ho

are
ig
n
o
ran
t
of
it,

th
e
book

is
an

unusual
w
ay

o
f

looking
at

the
w
o
rld
's

m
ost

p
o
p
u
lar

b
a
ll-sp

o
rt.

E
ith
er

w
ay,

m
akes

no
serio

u
s

co
n
trib

u
tio
n
to

hum
an
eth
o
lo
g
y
,
w
hich

to
be
fa
ir
to

him
,
w
as

n
ev
er
h
is
in
ten
tio
n
anyw

ay.

W
hen

th
e
au
th
o
r
does

tack
le

issu
es,

th
e
re
su
lts

are
w
orth

paying
a
tte
n
tio
n
to
.

He
m
akes

a
co
n
v
in
cin
g
case

th
at

v
io
len
ce

asso
ciated

w
ith

fo
o
tb
all

is
re
a
lly

m
inim

al,
givpn

the
m
ass

atten
d
an
ces,

even
in

th
ese

days
of
te
le
v
isio

n
.

F
u
rth
er,

he
rig
h
tly

throw
s

co
ld

w
ater

on
th
e

id
ea

th
a
t

so
c
c
e
r's

sa
lv
a
tio
n

lie
s
in

som
e
sa
n
itise

d
.
sen

satio
n
alised

en
tertain

m
en
t
fo
r
th
e
fam

ily
.

T
he

essen
ce

o
f

the
gam

e
is

its
sim

p
lic
ity
,

and
its

S
U
ccess

is
based

on
th
e
m
ost

elem
en
tal
tra
its
,
e
.g
.,
co
u
rag
e,
stam

in
a.

A
ttem

pts
to

ta
rt

up
th
e
gam

e
through

m
odernising

it
are

th
u
s
m
isgU

ided.

T
h
e
re
su
lt

is
a
ra
th
e
r
T
orm

jdable
b
u
t
w
ell

b
alan

ced
and

p
recise

treatm
en
t
of

a
very

im
p
o
rtan

t
issu

e.
T
his

does
not

m
ean,

how
ever,

th
a
t
th
e
book

m
arks

a
m
ajor

advance
in

our
u
n
d
erstan

d
in
g

of
th
e

m
echanism

s
by

w
hich

cu
ltu
res

ev
o
lv
e.

O
nly

tim
e
w
ill
te
ll,

but
I
ra
th
e
r
su
sp
ect

th
a
t
it

does
n
o
t,

though
it

is
c
e
rta
in
ly

a
w
orthy

e
ffo
rt.

m
odels

and
d
ata

in
lig
h
t
of

larg
er

issu
es.

T
he

m
odels

th
a
t
C
av
alli-S

fo
rza

and
Feldm

an
develop

are
e
sse
n
tia
lly

ex
ten
sio
n
s

of
cu
rren

t
p
o
p
U
latio

n
g
en
etics

th
eo
ry
.

L
ike

stan
d
ard

p
o
p
U
latio

n
g
en
etics

m
odels.

th
ey

in
co
rp
o
rate

se
le
c
tio
n
,

m
u
tatio

n
,
m
ig
ratio

n
•
.and

d
rift,

and
th
ey

d
eal

w
ith

d
isc
re
te

and
co
n
tin
u
o
u
s

(q
u
a
n
tita

tiv
e
)

ch
aracters.

B
ut

th
ere

is
an

im
p
o
rtan

t
d
iffe

re
n
c
e
.

U
nlike

g
en
etic

m
odels,

tran
sm
issio

n
is

not
tie
d
to

rep
ro
d
u
ctio

n
and

is
c
la
ssifie

d
in
to

th
ree

d
iffe

re
n
t

m
odes

o
r
d
ire
c
tio
n
s,

draw
n
from

th
e

th
eo
ry

O
t
ep
id
em
ics.

T
ran
sm
issio

n
from

p
aren

ts
to

ch
ild
ren

is
th
a
t
betw

een
in
d
iv
id
u
als

W
ithin

a
co
h
o
rt

is
h
o
riz
o
n
ta
l.

and
ev
ery
th
in
g

else
is

o
b
liq
u
e.

C
av
alli-S

fo
rza

and
F
eldm

an's
m
ain

goal
is
to

d
eterm

in
e
how

m
ode

of
tran

sm
issio

n
in
te
ra
c
ts

W
ith

o
th
er

fa
c
to
rs

to
d
eterm

in
e
th
e

c
u
ltu
ra
l
tra
its
.

T
he

m
ain

focus
o
f
th
e
book

is
on

m
o
d
ellin

g
.

In
ju
d
g
in
g

its
u
sefu

ln
ess,

th
ere

are
at
le
a
st
th
ree

q
u
estio

n
s
to

be
co
n
sid
ered

:
(1
)

How
re
a
listic

are
th
e

m
odels?

M
ore

sp
e
c
ific

a
lly
.

is
th
ere

reaso
n

to
doubt

th
e
v
a
lid
ity

o
r

b
io
lo
g
ical

im
portance

o
f

k@
y

assu
m
p
tio
n
s?

(2
)

To
w
hat

ex
ten
t

do
they

ex
p
lain

or
o
rg
an
ize

e
x
istin

g
d
ata?

(3
)
Do

th
ey

y
ield

any
sig
n
ific

a
n
t
new

e
ith
e
r
in

term
s

of
c
o
u
n
te
rin
tu
itiv

e
p
red
ictio

n
s

or
id
e
n
tific

a
tio
n

o
f

im
p
o
rtan

t
research

problem
s?

fr
Q
U
A
H
TITA

TIV
E

and
H
.W
.
F
eldm

an.
3
8
8
pp.

<19811

TR
A
N
SH
ISSIO

N
AND

EV
O
LU
TIO

N
:

By
L
.L
.
C
av
alli-S

fo
rza

P
rin
ceto

n
U
n
iv
ersity

P
ress.

CULTURAL
A
PPRO

A
CH
.

P
rin
ceto

n
:

T
hat

cu
ltu
res

evolve
is

som
ething

th
a
t

few
th
o
u
g
h
tfU

l
people

w
ould

deny.
B
ut

w
hat

are
th
e
m
ain

fo
rces

th
a
t
shape

and
d
ire
c
tio
n
in
cu
ltU
ral

ev
o
lu
tio
n
?

In
th
e

la
st

few
y
ears,

ev
o
lu
tio
n
ary

b
io
lo
g
ists,

sp
u
rred

in
p
art

by
th
e

su
ccesses

and
ex
cesses

of
have

begun
to

co
n
sid
er

th
is

q
u
estio

n
se
rio
u
sly
.
a
fte
r
a
very

long
p
erio

d
of

V
irtu

al
n
eg
lect.

O
ne
re
su
lt
of
th
is

in
te
re
st

has
been

th
e

appearance
of

fo
u
r

books
on

th
e
S
U
bject

(P
u
lliam

and
D
unford,

1988;
B
onner,

1988;
L
um
sden

and
W
ilso

n
,

1
9
8
1
i

and
the

volum
e
b
ein
g
review

ed
h
ere).

C
av
alli-S

fo
rza

and
Feldm

an
have

w
ritten

th
e

m
ost

am
bitious

w
ork

to
d
ate,

an
attem

p
t
to

p
ro
v
id
e
a
g
en
eral

th
e
o
re
tic
a
l
fram

ew
ork

fo
r
view

ing
c
u
ltu
ra
l
tran

sm
issio

n
and

ev
o
lu
tio
n
.

It
sum

m
arizes

and
expands

upon
sev

eral
p
ap
ers

they
have

pU
bliS

hed
to
g
eth
er

th
e
la
st

decade.
N
ot
o
n
ly

do
they

develop
m
athem

atical
m
odels

fo
r
sev

eral
d
iffe

re
n
t

k
in
d
s
of
c
u
ltu
ra
l
tran

sm
issio

n
,
but

th
ey

also
attem

p
t

re
la
te
th
e
ir
re
su
lts

to
c
u
ltu
ra
l
d
ata,

and
they

d
iscu

ss
both

W
hile

v
ario

u
s

refin
em
en
ts

(such
as

u
n
ip
aren

tal
v
s.
b
ip
aren

tal
tran

sm
issio

n
)

m
ake

them
p
o
te
n
tia
lly

ap
p
licab

le
to

m
any

d
iffe

re
n
t

situ
a
tio
n
s,

th
e

m
odels

them
selves

in
co
rp
o
rate

no
know

n
or

p
o
stU

lated
m
echanism

o
f

c
u
ltu
ra
l
tran

sm
issio

n
.

R
ath
er,

th
ey

p
ro
v
id
e

a
fram

ew
ork

W
ithin

w
hich

one
can

categ
o
rize

th
e
sp
read

of
m
any

c
u
ltu
ra
l

tra
its
.
It

m
ay

prove
in
te
re
stin

g
to

see
w
hat

k
in
d
s

o
f

tra
its

fa
ll

in
to

w
hich

categ
o
ries.

but
from

such
w
ork

we
w
ill

learn
little

about
th
e
actu

al
w
ay
c
u
ltu
ra
l
tran

sm
issio

n
and

ev
o
lu
tio
n

w
ork.

H
ow
ever.

th
e
d
isco

v
ery

of
n
o
n
triv

ial
p
attern

s
in

th
e

m
odes

of
tran

sm
issio

n
fo
r

p
artiC

U
lar

such
as
sex

u
al

behaV
ior,

m
ay

lead
to

im
p
o
rtan

t
h
y
p
o
th
eses

about
th
e
n
atu
re
0;
c
u
ltu
ra
l
ev
o
lu
tio
n
.

F
or
th
e
m
ost

p
a
rt.

C
av
alli-S

fo
rza

and
F
eldm

an
co
n
sid
er

only
sin
g
le

locus
m
odels.

5
0
th
a
t
no

p
ro
cess

analogous
to

reco
m
b
in
atio

n
is
in
clu
d
ed
.

T
his

om
ission

is
only

im
p
o
rtan

t
inasm

uch
as

t.he
"lin

k
ag
e"

betw
een

cU
ltu
ral

tra
its

v
aries

in
strp

n
g
th
,
b
u
t
it

su
rely

d
o
es.

C
o
n
sid
erin

g
th
e

alread
y

9
10
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com
plex

n
atu
re

of
th
e
m
odels,

it
is
c
e
rta
in
ly

u
n
d
erstan

d
ab
le

th
a
t

C
au
alli-S

fo
rza

and
Feldm

an
did

not
in
clu
d
e

reco
m
b
in
atio

n
,

but
it

is
su
rp
risin

g
th
a
t
th
ey

do
not

even
d
iscu

ss
it.

It
g
en
eral,

th
ey

are
adm

irably
thorough

in
p
O
in
tin
g

out
p
o
te
n
tia
l

and
o
m
issio

n
s
in
th
e
ir

w
ork.

F
or

exam
ple,

th
ey

reco
g
n
ize

th
a
t
w
hile

th
ey

d
eal

W
ith

m
u
tatio

n
on

c
u
ltu
ra
l
tra
its

as
if
they

w
ere

random
ev
en
ts,

in
re
a
lity

th
ey

are
o
ften

h
ig
h
ly

d
irected

--
p
a
rtic

u
la
rly

w
here

in
n
o
v
atio

n
s
are

d
ev
ised

to
so
lv
e
p
a
rtic

u
la
r
problem

s.

C
u
ltu
ral

tra
its

and
o
b
jects

range
from

th
e
triv

ia
lly

sim
p
le.

such
as

surnam
es,

to
th
e
enorm

ously
com

plex,
such

as
in
stitu

tio
n
s.

C
av
alli-S

fo
rza

and
F
eldm

an
d
eal

only
w
ith

sim
ple

c
h
a
ra
c
te
rs.

It
is,

of
co
u
rse.

m
ost

lo
g
ical

to
sta
rt

W
ith
fa
irly

sim
ple

assu
m
p
tio
n
s.
b
u
t
th
e
c
u
ltu
ra
l

phenom
ena

o
f
g
re
a
te
st

im
portance

are
p
ro
b
ab
ly

th
e
m
ost

com
plex

o
n
es.

T
his

does
n
o
t
create

problem
s

fo
r

th
e

m
odels

if
th
ese

com
plex

phenom
ena

can
be

view
ed

as
accu

m
u
latio

n
s

o
f

in
d
ep
en
d
en
t,
sim

ple
tra
its
,
b
u
t
of

co
u
rse,

th
ere

are
c
e
rta
in

to
be

stro
n
g

in
te
ra
c
tio
n
s
am
ong

com
ponents.

and
it
is
n
o
t

c
le
a
r
how

such
in
te
ra
c
tio
n
s
w
ill

a
ffe
c
t
th
e
a
p
p
lic
a
b
ility

o
f

and
reldm

an*s
re
su
lts

to
com

plex
c
u
ltu
ra
l

tra
its
.ru
rth
e
r
d
iffiC

U
lties

e
x
ist

in
th
e

c
h
a
ra
te
riz
a
tio
n

of
c
u
ltu
ra
l
tra
its
.

The
m
ain

problem
s
are

in
d
ealin

g
w
ith

th
e

som
etim

es
b
ew
ild
erin

g
v
a
ria
b
ility

in
a
tra
it.

such
as
d
ress,

and
th
e

ease
w
ith

W
hich

categ
o
ries

can
be
created

th
a
t
are

to
ta
lly

a
rtific

ia
l
from

th
e
p
o
in
t
of

view
of
se
le
c
tio
n
.

F
or

exam
ple,

to
w
hat

ex
ten
t
sh
o
u
ld

len
g
th

or
w
idth

of
a
to
o
l
be

co
n
sid
ered

a
leg
itim

ate
c
u
ltu
ra
l
tra
it?

Such
a

m
easurem

ent
m
ay

be
co
rrelated

w
ith

th
o
se

c
h
a
ra
c
te
ristic

s
th
a
t

are
actu

ally
tran

sm
itted

b
u
t
m
ay
w
ell

not
be
d
ire
c
tly

S
U
bject

to
se
le
c
tio
n
.

If
so
.
it
is
u
n
lik
ely

th
a
t
stU

dying
len
g
th

or
W
idth

of
to
o
ls

can
be

very
u
sefu

l
in

illu
m
in
atin

g
how

C
U
ltural

se
le
c
tio
n

o
p
erates.

In
ad
d
itio

n
.
it
is
p
o
ssib

le
fo
r
an

in
d
iv
id
u
al

to
p
o
ssess

and
ex
p
ress

m
ore

than
one

sta
te

of
a
ch
aracter

at
a

tim
e,

b
u
t
th
e
ir

m
odels

assum
e
th
a
t

a
lte
rn
a
tiv
e
sta
te
s
are

m
utually

ex
clu
siv
e.

T
hese

d
iffiC

U
lties

are
not

unique
to

th
e

stU
dy

of
c
u
ltu
ra
l
ev
o
lu
tio
n
.
S
im
ilar

problem
s
are

also
of

concern
to

e
th
o
lo
g
ists

{B
arlow

.
1977)

and
ev
o
lu
tlo
n
ary

b
io
lo
g
ists

(G
O
U
ld

and
L
ew
ontin,

1979),
but

th
e
som

eW
hat

am
orphous

and
in
tan
g
ib
le
asp

ects
of

m
any

c
u
ltu
ra
l
tra
its

m
ake

th
e
prO

blem
s

m
ore

sev
ere.

In
g
en
eral.

th
en
;
th
ere

is
gO
O
d

reaso
n

to
dO
U
bt

th
e

v
a
lid
ity

of
som

e
key

assum
ptions

of
th
e
m
odels,

b
u
t
it

is
n
o
t
p
o
ssib

le
to

say
how

serio
u
s
th
e
problem

is.
How

w
ell

do
th
e

m
odels

d
eal

W
ith

d
ata

on
c
u
ltu
ra
l
p
a
tte
rn
s?

The
answ

er
here

IS
also

not
c
le
a
r.

T
here

are,
in

fa
c
t.

few
relev

an
t

d
ata.

C
av
alli-S

fo
rza

and
Feldm

an
d
iscu

ss
m
any

in
te
re
stin

g

11

exam
ples,

ran
g
in
g
from

su
rv
ey

d
ata

co
llected

by
th
e

au
th
o
rs

to
m
easurem

ents
of
p
a
le
o
lith

ic
to
o
ls.

B
ut
th
ese

are
p
u
rely

illu
stra

tiv
e
,

and
o
ften

th
ey

do
n
o
t

conform
w
ell

to
ex
p
ectatio

n
s.

W
hat

k
in
d
s

p
red
ictio

n
s

do
th
e

m
odels

m
ake?

The
re
su
lts

on
th
e
e
ffe
c
t
of

m
ode

on
c
u
ltu
ra
l
ev
o
lu
tio
n
are

n
o
t

c
o
u
n
te
rin
tu
itiu

e
.

F
or

it
is
not

su
rp
risin

g
th
a
t

a
m
ode

of
tran

sm
issio

n
w
here

one
in
d
iv
id
u
al

teach
es

m
any

lead
s

to
fa
ste
r
ra
te
s
of

C
hange

th
an

p
aren

tal
tran

sm
issio

n
,

nor
th
a
t
d
rift

w
ill

not
a
ffe
c
t
th
e
m
ean

u
alu
e
of

a
tra
it.

The
m
ost

im
p
o
rtan

t
issu

e
ad
d
ressed

by
th
e
m
odels

has
to

do
w
ith

th
e
re
la
tio
n
sh
ip

betw
een

c
u
ltu
ra
l

and
n
atu
ral

se
l.c
tio
n
.

T
hree

m
ajor

q
u
e.tio

n
s

about
th
is

re
la
tio
n
sh
ip

are:
(1)

W
hat

happens
w
hen

c
u
ltu
ra
l
and

n
atu
ral

se
le
c
tio
n

c
o
n
flic

t?
(2)

W
hat

are
e
ffe
c
ts
o
f
one

form
of
se
le
c
tio
n

on
th
e
speed

and
stren

g
th

of
th
e
o
th
er?

(3)
To

W
hat

ex
ten
t

is
c
u
ltu
ra
l
eV
o
lu
tio
n
co
n
strain

ed
by
n
atu
ral

se
le
c
tio
n
?

C
av
alli-S

fo
rza

and
Feldm

an
ad
d
ress

o
n
ly

th
e
firs

t
issu

e.
leav

in
g
co
ev
o
lu
tio
n
ary

in
te
ra
c
tio
n
s
fo
r
fu
tu
re

w
ork.

T
h
eir

m
ost

in
te
re
stin

g
re
su
lt
is
th
a
t
c
u
ltu
ra
l
se
le
c
tio
n
can

e
a
sily

lead
to

th
e
fix
a
tio
n
of
tra
its

th
a
t
are

opposed
by

n
atu
ral

se
le
c
tio
n
.

W
hile

not
re
a
lly

su
rp
risin

g
.
th
is
re
su
lt

m
ay

prove
h
elp
fu
l
in
co
u
n
terin

g
th
e
w
idespread

to
assum

e
th
a
t
c
u
ltu
ra
l
se
le
c
tio
n
w
ill

clo
sely

track
n
atu
ral

se
le
c
tio
n
.

If
th
is

q
u
estio

n
of

c
o
n
flic

t
betw

een
c
u
ltu
ra
l

and
n
atu
ral

se
le
c
tio
n

seem
s

vaguely
fa
m
ilia

r.
it
is
p
ro
b
ab
ly

because
it
is
y
et

an
o
th
er

form
of
th
e
n
atu
re-n

u
rtu
re

issue*
a
so
rt

of
P
ro
teu
s

fo
r

th
e
so
cial

scien
ces,

W
ith

som
e

a
ttrib

u
te
s
o
f
a
phoenix

as
w
ell.

C
av
alli-S

fo
rza

and
Feldm

an
claim

th
a
t.

w
hile

c
o
n
flic

t
is
p
o
ssib

le*
c
u
ltu
ra
l
and

n
atu
ral

se
le
c
tio
n
sh
o
u
ld

g
en
erally

act
in

harm
ony,

because
th
e

m
echanism

s
p
erm

ittin
g
c
u
ltu
ra
l
eu
o
lu
tio
n
to

occur
o
rig
in
ated

through
n
atu
ral

se
le
c
tio
n
.

B
ut

th
ey

also
claim

th
a
t

c
u
ltu
ra
l

se
le
c
tio
n

can
act

m
uch

fa
ste
r

th
an

n
atu
ral

se
le
c
tio
n
.

If
so
,

co
u
ld

not
th
e

tw
o

eaS
ily

becD
m
e

d
eco

u
p
led
.

as
som

e
so
cial

sc
ie
n
tists

w
ould

claim
has

happened?
A
fter

a
ll,

sex
u
al
se
le
c
tio
n
,
w
hich

is
m
ediated

in
p
a
rt,

at
le
a
st.

by
p
sy
ch
o
lo
g
ical

m
echanism

s
in
v
o
lu
in
g
m
ate

ch
o
ice.

has
led

to
ch
aracters

th
a
t
are

c
le
a
rly

and
stro

n
g
ly

m
alad

ap
tiv
e.

T
hiS

does
not

m
ean

th
a
t
n
atu
ral

se
le
c
tio
n

is
not

im
p
o
rtan

t
in

c
u
ltu
ra
l
ev
o
lu
tio
n
,

b
u
t

m
erely

th
a
t
th
e

re
la
tio
n
sh
ip

betw
een

th
e
tw
o
k
in
d
s
of
se
le
c
tio
n
is
far

from
obV

ious.
F
or

exam
ple,

th
e

analogy
w
ith

sex
u
al
se
le
c
tio
n

th
a
t
tra
its

under
c
u
ltu
ra
l
se
le
c
tio
n

and
not

th
em
selv

es
d
ire
c
tly

S
U
bject

to
n
atu
ral

se
le
c
tio
n
m
ay

w
ell

in
flu
en
ce

th
e
d
ire
c
tio
n
of
g
en
etical

ev
o
lu
tio
n
.

T
hus.

hum
an

1
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L
um
sden.

C
.3.

and
W
ilson,

E
.O
.

G
enes#

M
inds,

C
u
ltu
re.

C
am
bridge,

M
ass:

H
arvard

U
n
iv
ersity

P
ress,

1981.

h
airlessn

ess
co
u
ld
,

in
th
eo
ry
,
have

re
su
lte
d

in
p
art

from
cu
ltu
ral

se
le
c
tio
n
fo
r
th
e
w
earing

of
clo
th
in
g
.

G
ould.

5
.3
.
and

L
ew
ontin,

R
.C
.

The
sp
an
d
rels

of
San

M
arco

and
th
e

P
an
g
lo
ssian

paradigm
:

A
c
ritiq

u
e

of
th
e

ad
ap
tatio

n
ist

program
.

P
ro
ceed

in
g
s

th
e

R
oyal

S
o
ciety

L
ondon,

S
eries

1979.
581-598.

Now
co
n
sid
er

th
e

case
w
here

c
u
ltu
ra
l

and
n
atu
ral

selectio
n

both
fav
o
r
th
e
sam

e
tra
it.

If
C
U
ltu
ral

se
le
c
tio
n

is
m
uch

fa
ste
r.

th
e
tra
it
w
ill

reach
som

e
optim

um
c
u
ltu
ra
lly

b
efo
re

m
uch

genetiC
change

has
o
ccu

rred
,
and

it
is
d
iffic

u
lt

to
see

how
fu
rth
er

g
en
etic

change
could

then
be

fav
o
red
.

T
hus,

c
u
ltu
ra
l
se
le
c
tio
n

m
ay

actu
ally

slow
th
e
ra
te

o
f

g
en
etical

ev
o
lu
tio
n
.

O
BSERV

A
TIO

N
A
L

STU
D
IES

IN
by

F
.A
.
P
ed
ersen

.
New

Y
ork:

R
eview

ed
by

W
illiam

T
.
B
ailey

,
D
ept.

01
P
sychology

T
ulane

U
n
iv
ersity

,
New

O
rlean

s,
L
o
u
isian

a

P
edersen

acknow
ledges

th
a
t
th
e

research
rep
o
rted

m
ay

w
ell

be
lim

ited
in
term

s
o
f
g
en
eralizatio

n
;

sam
ple

siz
e
s

w
ere

re
la
tiv
e
ly

sm
all

(ran
g
e

14
to

4
8
),

fam
ilies

w
ere

overw
helm

ingly
w
hite

and
m
iddle

c
la
ss.

and
th
e
stu
d
ies

w
ere

conducted
in

a
narrow

tim
e

range
(1972

to
1979>

'
W
hile

c
e
rta
in
ly

we
ru
itl

w
ant

to
see

in
fan
ts

and
fath

ers
stu
d
ied

in
a
d
iv
e
rsity

of
se
ttin

g
s

and
c
u
ltu
re
s,

if
th
ere

are
u
n
iv
e
rsa
litie

s
to

th
is

re
la
tio
n
sh
ip

w
hich

subsum
e

th
e

fa
th
e
r's

so
c
ia
liz
a
tio
n
.
we

m
ight

be
less

concerned
about

g
en
erality

th
an

are
th
e
au
th
o
rs.

A
ny

e
th
o
lo
g
ist

w
ith

A
serio

u
s

in
te
re
st

in
th
e

developm
ent

of
hum

an
r&
latio

n
sh
ip
s
w
ill

w
ant

to
read

th
is

book.
It

is
su
i
q
e
n
e
ris--to

my
know

ledge
no

o
th
er

book
d
eals

sp
e
c
ific

a
lly

w
ith

in
fa
n
t-fa

th
e
r
research

.
A
second

ed
itio

n
of

L
am
b's

(1981)
The

R
ole

th
e

rath
er

C
hild

D
evelopm

ent
has

recen
tly

been
p
u
b
lish

ed
;

how
ever

it
is

m
ore

of
an
en
cy
clo
p
ed
ia

com
pending

a
m
yriad

o
f
to
p
ics

relev
an
t
to

th
e

and
c
h
ild
.

The
P
edersen

te
x
t,

on
th
e
o
th
er

hand,
d
eals

sp
e
c
ific

a
lly

w
ith

research
in
clu
d
in
g
not

only
re
su
lts

b
u
t
also

o
rie
n
ta
tio
n

and
m
ethodology.

The
fiv
e
ch
ap
ters

o
th
er

th
an

th
e
e
d
ito
r's

co
n
cise

in
tro
d
u
ctio

n
and

overview
are

p
resen

ted
in

th
e
form

of
expanded

co
n
feren

ce
re
p
o
rts.

T
he
ch
ap
ters

by
C
lark

e-S
tew

art,
Lam

b,
and

P
arke

and
Saw

in
w
ere

o
rig
in
a
lly

p
resen

ted
at

a
sym

pO
Sium

at
th
e
1977

m
eeting

o
f
th
e
S
o
ciety

fo
r
R
esearch

in
C
hild

th
o
se

by
B
elsky

and
P
ed
ersen

,
A
nderson,

and
C
ain

re
ta
in
th
a
t
form

at
b
u
t
in
clu
d
e
m
ore

recen
t
fin
d
in
g
s.

P
u
lliam

.
H
.R
.
and

D
unford.

C
.

P
rogram

m
ed!E

..
L
earn:

An
E
ssay

Q
n
th
e
E
v
o
lu
tio
n
of
C
u
ltu
re.

New
Y
ork:

C
olum

bia
U
n
iv
ersity

P
ress,

1980.

The
w
ork

p
resen

ted
h
ere

w
ould

em
in
en
tly

becom
e
th
a
t

of
e
th
o
lo
g
ists;

w
hat

is
lack

in
g

is
a
th
e
o
re
tic
a
l
fram

ew
ork

acknO
W
ledging

a
b
io
lo
g
ical

b
asis

of
th
e
b
eh
av
io
rs

o
b
serv

ed
.

L
am
b,

it
is

tru
e
,
has

conducted
h
is
in
v
estig

atio
n
s
w
ith
in

th
e

purview
of

B
ow
lby'S

attach
m
en
t
th
eo
ry
.

Such
an

approach,
how

ever,
seem

s
to

me
to

be
in
ad
eq
u
ate.

W
hi
Ie

in
fan
t-m

o
th
er
re
la
tio
n
s
in

hum
ans

are
co
n
sisten

t
w
ith

th
o
se

in
th
e

nonhum
an

p
rim

ates,
th
ere

is
a
quantum

d
ifferen

ce
betw

een
fath

erin
g

In
th
e
hum

an
and

nonhum
an

p
rim

ates.
It

ap
p
ears

th
a
t
th
ese

d
ifferen

ces
are

d
istin

c
tly

related
to

our
ev
o
lu
tio
n
w
hich

in
clu
d
ed

ad
ap
tatio

n
as

a
so
cial

h
u
n
ter

THE
rA
TH
ER
-IN

FA
N
T
R
ELA

TIO
N
SH
IP:

THE
FA
M
ILY

SETTIN
G
.

E
d
ited

P
raeg

er.
185

pp.
(1980)

A
nim

als
In
d
ian
a:

A
nim

als.
ill

1988.
The

E
v
o
lu
tio
n

of
C
u
ltu
re

P
rin
ceto

n
U
n
iv
ersity

P
ress,

B
arlow

,
G
.W
.

M
odal

actio
n

p
a
tte
rn
s.

In:
How

C
om
m
unicate,

T
.A
.
S
ebeok

(E
d>.

B
loom

ington.
In
d
ian
a
U
n
iv
ersity

P
ress,

1977.

E
onner,

.].T
.

P
rin
ceto

n
:

M
uch

of
th
is

review
has

been
sp
en
t
p
o
in
tin
g

o
u
t

d
iffic

u
ltie

s
W
ith

C
av
alli-S

fo
rza

and
F
eld
m
an
's
approach.

B
ut
th
e
read

er
shO

U
ld
not

be
m
isled

in
to
th
in
k
in
g

th
a
t

th
e

book
is
not

w
orthW

hile.
On

th
e
co
n
trary

,
it

is
o
v
erall

th
e

b
est

of
th
e
recen

t
w
orks

and
is
w
ell

w
orth

carefu
l

read
in
g

by
any

e
th
o
lo
g
ist

in
te
re
ste
d

in
c
u
ltu
ra
l
ev
o
lu
tio
n
.
Its

stren
g
th

lie
s
not

so
m
uch

in
th
e
m
odels

or
d
ata

as
in

th
e

b
ro
ad
er

d
iscu

ssio
n
,

W
hich

is
th
o
ro
u
g
h
,
w
ell

b
alan

ced
and

stim
U
latin

g
.
It

is
p
ro
b
ab
ly

th
e
g
en
eral

d
iscu

ssio
n
,
ra
th
e
r

than
th
e
m
odels,

w
hich

w
ill

prove
to

be
th
e
m
ost

in
flu
e
n
tia
l

in
in
sp
irin

g
fu
tu
re
d
ire
c
tio
n
s
fo
r
research

in
th
is

area.

If
th
e

m
odels

of
C
av
alli-S

fo
rza

and
Feldm

an
are

cu
rren

tly
of

lim
ited

it
is

n
o
t
because

th
ey

are
in
co
rrect,

b
u
t
larg

ely
b
ecau

s.
th
ere

is
as
y
et

not
a
w
ay

to
use

them
in
u
n
d
erstan

d
in
g
how

c
u
ltu
ra
l
ev
o
lu
tio
n
w
orks.

It
is
rath

er
lik
e

haV
ing

a
th
eo
ry

of
p
o
p
U
latio

n
g
en
etics

w
ith
o
u
t

an
accom

panying
th
eo
ry

o
f
n
atu
ral

se
le
c
tio
n
.

W
hen

th
e
cu
L
tu
ral

eq
U
iv
alen

t
of

D
arW

in's
th
eo
ry

is
ev
en
tu
ally

deve
loped

(
if
th
e
an
alogy

is
in

f'act
ap
t).

th
ese

m
ode

Is
m
ay

w
ell

prove
th
e
ir

w
orth.

H
ow
ever.

th
e

n
atu
re

of
c
u
ltu
ra
l
tra
its

su
g
g
ests

th
a
t
th
e
m
echanism

of
se
le
c
tio
n

m
ay

not
be

as
eleg

an
tly

sim
p
le

as
D
arW

in's
(though

one
m
ight

have
said

m
uch

th
e
sam

e
th
in
g
b
efo
re

T
he

O
rig
in

of
S
p
ecies).

_The
bes

t
appro

ach,
as
su
g
g
ested

by
B
onner

(1988),
m
a.y

w
e
11

be
to

sta
rt

W
ith

anim
al

system
s
and

use
th
e
fin
d
in
g
s
th
ere

to
h
elp

focus
hum

an
stU

d
ies.

1
3

14



HUM
AN

ETHOLOGY
NEW

SLETTER
June,

1982

B
ailey

,
W
.T.

A
ffin

ity
:

An
eth
o
lo
g
ical

th
eo
ry

of
th
e

in
fa
n
t-fa

th
e
r
re
la
tio
n
sh
ip
.

P
aper

p
resen

ted
at

th
e

T
hird

In
tern

atio
n
al

C
onference

on
In
fan
t
S
tU
d
ies,

M
arch

18-21.
1982.

A
u
stin

.
T
exas.

A
problem

of
o
rien

tatio
n
in
th
e
P
edersen

tex
t

is
th
e

b
e
lie
f
th
at

in
fa
n
t-fa

th
e
r
re
la
tio
n
s

should
p
ro
p
erly

be
stu
d
ied

in
th
e
fam

ily
se
ttin

g
.
It

is
of

co
u
rse

tru
e

th
at

th
ese

in
d
iv
id
u
als

are
p
art

of
a
h
ig
h
er

system
,
th
e
fam

ily
,

and
need

to
be

stu
d
ied

as
su
ch
.

H
ow
ever.

our
p
resen

t
know

ledge
of
th
ese

re
la
tio
n
sh
ip
s,

per
se.

is
so

lim
ited

th
at

m
ore

d
iscrete

stU
dy

acknow
ledging,

but
not

n
ecessarily

in
clu
d
in
g

th
e
m
other

m
ight

be
m
ore

p
ro
fita

b
le

at
th
is

tim
e.

(c
.f.,

M
ackey,

1979>
.

E
th
o
lo
g
ists

w
ith

an
in
te
re
st

in
hum

ans,
how

ever.
can

c
e
rta
in
ly

p
ro
fit

from
th
e

"non-etho
log
ical"

research
of

o
th
ers.

K
artIan

d
t,

in
th
e

D
ecem

ber.
1981

issu
e
of

HEN
p
o
in
ted

out
th
at

eth
o
lo
g
y

is
p
ro
p
erly

seen
m
ore

as
an
o
rie
n
ta
tio
n
than

a
m
ethodology.

R
ecently

I
proposed

(1982)
th
at

th
e

in
fa
n
t-fa

th
e
r

relatio
n
sh
ip
re
su
lts

from
a
p
red
isp
o
sitio

n
o
f
th
e
fath

er
and

in
fan
t
to

form
an

in
ten
se.

enduring
bond

term
ed

a
ffin

ity
.

My
p
resen

tatio
n

of
A
ffin

ity
T
heory

in
clu
d
ed

m
aterial

p
resen

ted
in
th
is

book
--

and
rig
h
tly

so
.

M
ost

of
th
e
au
th
o
rs
p
resen

ted
here

have
co
n
tin
u
ed

to
be

in
terested

in
th
is

topiC
and

form
th
e
n
u
cleu

s
of

a
sm
all

b
u
t

grow
ing

num
ber

of
research

ers
in
terested

in
th
e

in
fan
t

and
its

"o
th
er"

p
aren

t.
T
his

is
a
sm
all

book
in

term
s
of
size

(a
b
e
tte
r
term

m
ight

be
co
n
cise);

y
et
it
is

w
ell

ed
ited

and
stan

d
s

alone
in
b
rin
g
in
g
to
g
eth
er

in
one

volum
e
m
uch

o
f
th
e

d
e
ta
il

relev
an
t

to
in
fa
n
t-fa

th
e
r

stU
dy
--

m
ethods

and
o
rien

tatio
n
s
th
at

co
n
tin
u
e

to
be

used.
S
tU
dents

of
early

hum
an
so
cial

developm
ent

w
ill

probably
w
ant

to
ow
n
th
is

book;
they

c
e
rta
in
ly

w
ill

w
ant

it
in
th
e
ir
in
stitu

tio
n
's

lib
ra
ry
.

REPRO
D
U
CTIO

N
.

E
d
ited

by
B
altim

o
re:

U
n
iv
ersity

P
ark

an
array

of
sp
ecies,

to
p
ics

and
w
ould

have
p
ro
fited

w
ell

from
som

e
W
ith

so
e
c
le
c
tic

fo
rm
ats,

th
is

volum
e

R
eview

ed
by

B
rian

A
.
G
ladue,

D
ept.

of
P
sy
ch
iatry

and
B
ehavioral

S
cien

ce
and

th
e
L
ong

Islan
d
R
esearch

In
stitu

te
S
tate

U
n
iv
ersity

of
Hew

Y
ork,

S
tony

B
rook.

Hew
Y
ork

EHUIROHM
EHTAL

rA
CTO

RS
MAMMAL

D
esm

ond
G
ilm

ore
and

B
rian

C
ook.

P
ress.:

3
3
0
pp.

(1981)

E
d
itin

g
a
book

of
scien

ce
ch
ap
ters

is
trick

y
b
u
sin
ess.

O
ften

e
d
ito
rs

and
sch

o
lars

striv
e
fo
r
th
e
goal

of
u
p
d
atin

g
a

com
plex

and
expanding

fie
ld

of
inqU

iry.
It

is
a

m
onum

ental
and

d
iffic

u
lt

task
.

S
ince

so
few

of
us

are
b
ro
ad
ly

a
u
th
o
rita

tiv
e
.
co
n
trib

u
tin
g
ex
p
erts

are
so
u
g
h
t,

w
ith

th
e
ir

ideas
and

w
ritin

g
s

w
oven

by
them

e
and

e
d
ito
ria
l

s
k
ill.

Som
ew
here

a
b
alan

ce
is

sought
betw

een
re
a
d
a
b
ility

and
relev

an
ce,

betw
een

sta
te
-o
f-th

e
-a
rt

know
ledge

and
cohes

iv
en
ess

of
ide
as.

A
nd

w
hen

th
e

area
of

in
te
re
st

is
th
at

v
ast

in
te
rd
isc
ip
lin
a
ry

realm
of

enV
ironm

ental
in
flu
en
ces

upon
rep
ro
d
u
ctio

n
,
one

hopes
fo
r
th
e
b
est

re
su
lt.

b
u
t
w
ill

ag
reeab

ly
se
ttle

fo
r
a
clo
sp

second.

T
his

w
ork.

am
b
itio

u
sly

title
d

as
it
is,

m
ay

lead
th
e

read
er

in
to

ex
p
ectin

g
a
d
e
fin
itiv

e
review

of
cu
rren

t
th
in
k
in
g
on

th
e
S
U
b
ject.

It
does

n
o
t.

W
here

th
e
e
d
ito
rs

fa
ll

sh
o
rt

is
not

th
e
ir

ch
o
ice

of
to
p
ic

item
s
(lim

ited
though

they
w
ere)

or
th
e
ir
se
le
c
tio
n
o
f
au
th
o
rs

(a
ll

firs
t

ra
te

sch
o
lars

in
th
e
ir
fie
ld
s).

T
he

problem
w
ith

th
is

book
is
th
at
it
prom

ises
m
ore

than
it
d
e
liv
e
rs.

E
nvironm

ent
is

a
b
ig

area;
so

is
rep
ro
d
u
ctio

n
.
S
c
ie
n
tists

w
ho

w
ish

to
keep

up
w
ith

em
erging

o
v
erlap

s
of
th
ese

areas
w
ould

have
hoped

fo
r
c
le
a
r.

broad
and

deep
ex
p
lan
ato
ry

review
s
o
f
th
e
m
any

subthem
es

of
the

o
v
erall

topiC
of

"H
ow

does
environm

ent
in
ter

act
w
ith

rep
ro
d
u
ct
ion

in
m
am
m
aIs?"

In
5
te
ad,

we
have

h
ere

a
co
llectio

n
of

lo
o
sely

re
la
te
d

review
s

and
research

re
p
o
rts.

B
eginning

w
ith

a
c
la
ssic

zo
o
lo
g
ical

account
o
f

m
am
m
alian

n
atu
ral

h
isto

ry
and

p
aleo

n
to
lo
g
y
.

are
then

given
a
co
n
cise

d
iscu

ssio
n

of
b
rain

.
horm

one
and

environm
ental

in
te
ra
c
tio
n
s.

R
eports

of
p
h
o
to
p
erio

d
ic

co
n
tro
l
of

b
reed

in
g
cy
cles

in
sheep

and
is

then
follow

ed
by

sev
eral

ch
ap
ters

reg
ard
in
g
pherom

ones
and

sex
u
al

b
eh
av
io
r
in
ro
d
en
ts.

L
ater.

tw
o
rep
o
rts

on
n
u
tritio

n
in

(ag
ain
)
b
u
lls

and
ew
es
precede

ra
th
e
r
sp
e
c
ific

accounts
of

tre
e
sq
u
irre

ls,
d
esert

ro
d
en
ts

and
m
ink.

The
book

concludes
w
ith

a
sp
ecid

l
sectio

n
devoted

to
"environm

ental
facto

rs
in

hum
an

rep
ro
d
u
ctio

n
":

fo
u
r

cu
rio
u
s

ch
ap
ters

co
v
erin

g
dem

ographic
b
reed

in
g

p
attern

s
in

G
reat

B
rita

in
.

environm
ental

d
eterm

in
an
ts
of

hum
an

sex
u
ality

and
gender

and
a
b
rie
f
review

of
co
n
tracep

tiv
e
tech

n
o
lo
g
y
.

bond.
th
e

ad
u
lt-m

ale-ch
ild

1979,
1.'

5
9
-7
6
.

M
ackey,

w
.e.

P
aram

eters
of

E
thology

and
S
o
cio
b
io
lo
ay
.

The
fin
d
in
g
s

by
th
ese

research
ers

are
su
ffic

ie
n
tly

num
erous

and
d
iv
erse

as
to

p
reclu

d
e
d
e
ta
ilin

g
them

h
ere.

In
sum

m
ary,

fath
ers

and
m
others

are
rep
o
rted

to
behave

in
both

sim
ilar

and
d
issim

ilar
w
ays

to
th
e
ir
in
fa
n
ts.

R
ecip

ro
cally

,
in
fan
ts

behave
d
istin

c
tly

to
th
e
ir
p
aren

ts
of

eith
er.

sex
.

W
hile

th
ere

are
contem

porary
so
cial

tren
d
s

tow
ards

"eq
u
ality

"
in
p
aren

tin
g
,

th
e

fin
d
in
g
s

here
su
g
g
est

th
at

eq
u
ality

in
a
p
h
ilo
so
p
h
ical

sen
se

of
q
u
ality

does
o
ccu

r,
b
u
t

th
at
it

does
not

do
so

in
term

s
of

id
en
tical

b
eh
av
io
rs

by
fath

ers
and

m
others

tow
ard

th
e
ir
in
fan
ts.

H
or
is
th
e
ir

any
overw

helm
ing

evidence
th
a
t
such

w
ould

be
d
esirab

le.
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attem
pt

at
th
em
atic

co
h
esio

n
.

In
stead

.
we

have
an

assem
blage

o
f

p
ap
ers

th
a
t
m
a
y
o
r

m
ay

not
re
la
te

to
one

another
depending

on
the

re
a
d
e
r's

v
iew

p
o
in
t.

To
be

su
re

<and
fa
ir)

th
e

book
does

co
n
tain

som
ething

fo
r
ev
ery
o
n
e.

B
etw

een
m
any

in
te
re
stin

g
research

rep
o
rts

are
u
sefu

l
rev
iew

s
on:

stre
ss

and
fe
rtility

,
fa
c
to
rs
a
ffe
c
tin
g
g
e
sta
tio
n
,
and

n
u
tritio

n
a
l
in
flu
en
ces

on
rep
ro
d
u
ctio

n
.

In
ad
d
itio

n
to

p
ro
v
id
in
g

th
e

read
er

w
ith

g
en
eral

in
fo
rm
atio

n
acro

ss
sp
ecies,

th
ese

review
s
co
n
tain

o
ccasio

n
al

sp
eC
U
latio

n
s

to
keep

th
e

read
er

aw
ake.

A
nd,

of
co
u
rse,

if
your

in
te
re
sts

com
bine

ro
d
en
ts.

c
a
ttle

,
sh
eep

.
p
h
o
to
p
erio

d
s.

pherom
ones

and
feed

in
g
,
th
is

is
indeed

your
book.

The
re
st

of
us

w
ill

have
to

p
ick

and
choose.

A
nd

as
is

so
o
ften

th
e

case.
m
arsu

p
ials,

cetacean
s
and

larg
e
carn

iv
o
res

g
et
sh
o
rt
sh
rift

in
fav
o
r
of

sm
all

ro
d
en
ts
o
r
dom

estic
an
im
als.

THE
ETHOLOGV

OF
HUM

AN

is
th
is

num
ber

d
iv
id
ed

by
som

e
n
atio

n
al

o
r
w
orld

norm
.

ram
i
lie
s
prove

th
e
ir
fitn

e
ss

by
a
re
la
tiv
e
ly

rap
id

in
crease

in
num

bers.
T
rib
es

d
em
o
n
strate

su
p
erio

r
w
hen

th
ey

conquer
an
o
th
er
trib

e
,
m
urder

th
e
m
ales

and
im
pregnate

th
e

cap
tiv
e

fem
ales.

R
ap
ists

are
re
la
tiv
e
ly

m
ore

th
an

m
ild
er

m
en;

p
ro
stitu

te
s

m
ore

fit
than

prim
m
er

g
irls;

d
iso
b
ed
ien
t

C
athol

ics
m
ore
fit

th
an

th
e
o
b
ed
ien
t;

playboy
m
ales

m
ore
fit

than
th
e
circu

m
sp
ect.

e
tc
.

Thp
m
easure

is
u
n
eq
u
iv
o
cal.

ritn
e
ss

is
"co

u
n
tab
le."

In
th
e
ir
d
iffe

re
n
t
w
ays

th
e
au
th
o
rs

h
ere

under
scru

tin
y

are
also

concerned
w
ith

p
aren

tal
in
v
estm

en
t.

T
his

m
ight

be
sta
te
d
as

th
e
degree

to
w
hich

p
aren

ts
have

co
n
trib

u
ted

to
th
e

h
ealth

and
so
c
ia
liz
a
tio
n

o
f
th
e
ir

ch
ild
ren

in
such

m
anner

as
to

in
crease

su
rv
iv
al
fitn

e
ss.

T
hat

is
to

say
,

the
w
e
ll-so

c
ia
liz
e
d
.

non-poor
and

h
ealth

y
ch
ild

--
haV

ing
itse

lf
a

h
ig
h
er

fitn
e
ss

m
easure

--
re
tro
sp
e
c
tiv
e
ly

enhances
th
e
fitn

e
ss

m
easure

of
its

p
aren

ts,

R
esearch

in
anthropology

also
su
ffe
rs

from
its

rath
er

d
isrep

u
tab
le
p
ast.

A
nthropology

rem
ained

too
long

com
m
itted

to
a
S
unday-supplem

ent
search

fo
r
racy

hum
an

o
d
d
itie

s;
so

long.
in

fa
c
t,
th
a
t
th
e
search

fo
r
hum

an
com

m
onalities

w
as

o
v
erlo

o
k
ed
.

T
hus

E
tb
J-E

ib
esfeld

t#
ingenious

m
aster

of
th
e

can
d
id

m
ovie

cam
era,

fin
d
s
th
a
t
h
is

sh
o
ts

OT
th
re
a
ts,

g
reetin

g
s.
flirta

tio
n
s.
e
tc
.
en
co
u
n
ter

few
com

parable
film

s
in

th
e

v
ast

an
th
ro
p
o
lo
g
ical

file
s.

A
nd

D
onald

Sym
ons

re
g
re
ts

co
n
tin
u
o
u
sly

th
a
t
o
rd
in
ary

and
custom

ary
sex

b
eh
av
io
rs

have
not

been
reco

rd
ed
.

U
n
fo
rtu
n
ately

,
sex

u
al

se
le
c
tio
n

is
a

slow
how

ever
re
la
tiv
e
ly

fa
st
it

has
been

in
our

case.
T
hus,

as
Jeriso

n
p
o
in
ts
out

(1
9
5
5
)
it
took

th
e

b
rain

y
d
o
lp
h
in

som
e

fiv
e

m
illio

n
y
ears

to
a
tta
in

a
b
rain

-b
o
d
y

size
ra
tio

com
parable

to
our

ow
n,

w
hile

we
attain

ed
o
u
rs

in
only

one
m
illio

n
y
ears.

B
ut

th
e
speed

and
re
la
tiv
e
recency

o
f
our

attain
m
en
t
does

us
little

good
research

-w
ise;

th
e

p
ro
cess

w
as

com
plete

ten
thousand

y
ears

ago
w
hen

our
long

h
u
n
ter-g

ath
erer

p
erio

d
cam

e
to

an
end.

W
e
have

now
only

th
e

bones
and

a
rtifa

c
ts

of
our

rem
ote

an
cesto

rs.
o
r
p
ro
b
ab
le

an
cesto

rs.
to

pore
o
v
er.

W
e

m
ust

in
fer

W
hat

th
e

o
ld

sex
-p
attern

s
w
ere

lik
e
,
e
ith
e
r

on
th
e

b
asis

o
f
p
resen

t
p
rim

itiv
e
so
c
ie
tie
s,

h
u
n
ter-g

ath
erer,

o
r

on
th
e

b
asis

of
our

c
lo
se
st
liv
in
g
p
rim

ate
re
la
tiv
e
s.

T
his

is
slim

p
ick
in
g
,

Sym
ons

in
sists

th
a
t

speC
U
lation

upon
how

e
stru

s
w
as
lo
st

and
th
e
hum

an
fam

ily
T
orm

ed
is

"a
gam

e."
W
hat

is
needed

fo
r
such

an
th
ro
p
o
lo
g
ical

speC
U
lation

is
g
am
esm

ansh
ip.

THE
O
F

HUM
AN

SEX
U
A
LITV

.
By

D
onald

Sym
ons.

N
ew

Y
ork:

O
xford

U
n
iv
ersity

P
ress.

3
z
e
pp.

(1
9
7
9
)

THE
SEX

CO
N
TRA

CT/
THE

EV
O
LU
TIO

N
OF

HUM
AN

BEH
A
V
IO
R.

By
H
elen

New
Y
ork:

W
.

(1982)

R
eview

ed
by

D
avid

A
lan

M
unro

L
aguna

C
a
lifo

rn
ia

It
appears

to
have

tak
en

us
a
fu
ll

cen
tu
ry

to
have

becom
e

aw
are

th
a
t
tw
o
-th
ird
s
o
f
D
arw

inJs
fam

ous
D
escent

M
an

(1871)
w
as
called

S
exual

S
electio

n
.

D
arw

in
d
id

not
then

have
th
e
in
fo
rm
atio

n
we

now
have

on
th
e
speedy

rise
of

M
an.

e
.g
.,

in
b
rain

siZ
e,

b
u
t
here

w
as
th
e
answ

er
to

th
e
q
u
estio

n
raised

w
hen

L
ouiS

L
eakey

and
o
th
ers

d
isco

v
ered

our
an
cestral

sk
u
lls

and
began

to
tim

e
our

asto
n
ish
in
g
developm

ent.

H
ow
,
few

doubt
th
e
c
e
n
tra
lity

o
f
th
e
task

fo
r

eth
o
lo
g
y

th
at

th
is

lead
in
g

p
ro
v
id
es.

W
e
are

th
e
se
x
ie
st

anim
al

as
w
e
ll

as
th
e
b
ra
in
ie
st

an
im
al.

It
w
ould

be
su
rp
risin

g
indeed

if
th
ese

tw
o

G
uinness

R
ecords

w
ere

u
n
related

.
L
et

us
say

th
at

th
e
b
asic

research
q
u
estio

n
s
m
ay

be
fo
rm
u
lated

:
How

have
our

preprogram
m
ed

sex
b
eh
av
io
rs
selected

fo
r
the

rise
of

Hom
o
sap

ien
s?

O
ur
to
u
ch
sto
n
e
in
th
is

in
q
u
iry

is
w
hat

is
now

c
a
lle
d

"in
clu
siv
e
fitn

e
ss,"

a
seX

-based
m
easure

w
hich

is
sim

ply
an

o
p
eratio

n
al
sp
e
ll-o

u
t
o
f
w
hat

D
arw

in
had

in
m
ind.

sta
te

it
as

th
e
re
la
tiv
e

su
ccess

o.f
an

in
d
iv
id
u
al

(or
group)

in
producing

fe
rtile

o
ffsp

rin
g
.

G
ran
d
p
aren

ts
have

th
u
s

proved
th
e
ir

fitn
e
ss;

th
e
ir

fitn
e
ss

m
easure

is
th
e
num

ber
of

fe
rtile

ch
ild
ren

they
have

produced,
th
e
ir

fitn
e
ss

17

O
ne

m
ight

say
th
a
t.

w
hereas

a
su
ccessfu

l
fo
rced

a
re
a
listic

psychobiology
upon

p
sy
ch
o
lo
g
y
.

and
a

so
cio
b
io
lo
g
y

upon
an

18

eth
o
lo
g
y

has
estab

l
ished

estab
I
ished
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soc
i
0
log

Y
•
th
e
co
in
in9

0f
the

c
0mp

arab
Ie
"
anthrob

i
0
log

y"
Y
E't

aw
aits

th
e
reco

g
n
itio

n
of

th
e
need

fo
r
it,

The
tw
o
books

here
under

review
c
la
rify

th
at

need.
T
hey

are
an
th
ro
b
io
lo
g
ical

in
th
at

they
co
n
sid
er

the
im
pact

of
g
en
etic

b
eh
av
io
ral

p
red
isp
o
sitio

n
s

upon
a
v
ariety

of
so
c
ie
tie
s.

ex
ten
d
in
g

far
back

in
tim

e
and

w
idely

acro
ss

cu
ltu
ral

b
o
u
n
d
aries.

T
heir

w
eaknesses

re
fle
c
t
th
is

unw
ieldy

b
read

th
and

th
is
sc
ie
n
tific

new
ness.

F
ish
e
r's

book
is
th
e
w
eaker

of
th
ese

tw
o.

B
ut

its
c
ritic

a
l

w
eakness

is
not

so
m
uch

the
raw

new
ness

of
an
th
ro
b
io
lo
g
y

as
the

au
th
o
r's

eag
ern
ess

to
accom

m
odate

w
om
en's

m
ovem

ent
ideology

in
her

scien
ce.

T
his

m
ixes

p
o
litic

s.
an
a
rt
of

the
p
o
ssib

le.
w
ith

scien
ce.

a
search

fo
r

th
e
p
ro
b
ab
le:

a
m
ixture

m
ore

accep
tab
le

in
th
e
freew

h
eelin

g
days

O
f
th
e
naked

ape
and

p
o
p
-eth

o
lo
g
y
.

U
nder

th
e

ex
actin

g
eye

of
th
e

E
ig
h
ties

it
w
ill

not
scan

.
B
ut

H
elen

F
ish
er

d
eserv

es
an

"AU
fo
r
try
in
g
.

rish
er

p
o
in
ts
out

th
a
t
a
ll
th
e

fam
ous

p
o
p
-eth

o
lo
g
ists

are
(or

w
ere)

m
ales:

A
rdrey

(not
m
entioned),

L
orenz.

M
orris,

T
iger

and
ro
x
.

She
sin
g
les

out
fo
r

attack
the

T
iger-F

'ox
th
esis

(in
The

Im
perial

A
nim

al,
1971)

th
at

tra
d
itio

n
a
lly

"m
ales

dom
inated

fem
ales."

a
th
eo
ry

w
hich

she
denounces.

say
in
g
it
"reek

s
of
b
io
lo
g
ical

sexism
.
not

to
say

m
ale

pom
posity"

(p
.
139).

U
nfortunatellJ.

F
'isher

does
not

m
ention

T
ig
er's

e
a
rlie

r
and

far
m
ore

sch
o
larly

book
on
th
is

S
U
bject

(M
en

G
roups.

1969).

B
ut
ju
st

w
hat

are
the

tw
o
eth
o
lo
g
ical

p
o
in
ts

rish
e
r

fin
d
s

at
such

odds?
T
iger

m
ain
tain

s.
in
both

books.
th
at

out
of

th
e
clo
se

m
ale-m

ale
asso

ciatio
n
s
developed

in
h
u
n
tin
g

and
w
arfare

and
long

sin
ce

dU
ly

im
planted

in
th
e
hum

an
behaV

ioral
genom

e
--

grew
th
e
sen

se
of
fitn

e
ss

of
both

a
m
ilitary

and
then

a
c
iv
il

governm
ent.

rish
e
r
m
ain
tain

s
th
at

w
om
en,

ty
p
ically

engaged
in

th
e

co
o
p
erativ

e
en
terp

rise
of

raisin
g

and
p
ro
tectin

g
ch
ild
ren
.
produced

th
e
b
asic

form
s
of

governm
ent

as
an
ex
ten
sio
n
of
th
is
co
o
p
eratio

n
.

The
reco

rd
.
of
co
u
rse.

fav
o
rs

T
iger.

(and
T
ig
er-F

o
x
).
if

only
because

m
ales

aJw
ays

do
th
e
fig
h
tin
g
.
and

the
need

fo
r

a
so
ld
ier

class
leads

to
an

all-m
ale

age-grading
w
hich

produces
an

ail-m
ale

ru
lin
g
co
u
n
cil

--
hedged

about
W
ith

w
hatever

p
red
isp
o
sitio

n
s

we
have

tow
ard

the
acceptance

or
m
ale

au
th
o
rity

fig
u
res

as
opposed

to
fem

ale.
To

co
u
n
ter

th
is

F
ish
er
tak
es

us
far

back
in
to

the
h
isto

ry
of

our
k
in
d
.

p
o
in
tin
g
out

th
a
t
the

b
asic

so
cial

bond
in
prim

ate
so
c
ie
tie
s

is
betw

een
m
other

and
ch
ild
.

She
sees

th
is

as
eV
idence

of
a

b
asic

fem
ale

au
th
o
rity

,
also

b
u
ried

in
our

genes.

B
ut
th
is

is
h
ard
ly

reopening
th
e
b
a
ttle

of
th
e

sex
es.

It
is

not
an

all-o
r-n
o
n
e
dichotom

y.
W
hat

we
fin
d
in
th
e

19

trib
e
s
of

w
orld

is
an

accepted
accom

odation.
The

h
ig
h
ly

su
ccessfu

l
Iro
q
u
o
is

co
n
fed
eratio

n
.

fo
r

in
stan

ce.
v
ested

ow
nership

of
p
ro
p
erty

.
includi.ng

the
w
eapons

of'
w
ar.

in
th
e
ir

w
om
en.

T
his

d
ire
c
tly

involved
w
om
en

in
w
ar-peace

d
ecisio

n
s,
if

only
w
ith

a
v
eto
.

A
m
ong

the
A
pache,

w
om
en

--
esp

ecially
the

o
ld
er

ones
w
ere

o
ften

the
in
stig

a
to
rs

of
w
arfare.

and
w
ere

p
erm

itted
to

run
a

sp
ear

through
a

cap
tiv
e

enem
y

tru
ssed

up
fo
r
th
e
cerem

ony.
The

system
s
of

in
tersex

p
o
litic

a
l
arrangem

ents.
as

w
ell

as
the

in
tersex

d
iv
isio

n
s

of
lab
o
r,

are
m
U
ltitU

dinous.
W
hat

we
should

say
of

them
is

not
th
a
t
th
is

or
th
at

system
is

se
x
ist.

but
th
at

they
did

e
x
ist.

th
at

we
need

and
expect

a
d
iv
isio

n
of

labor
by

sex
in
our

a
ffa
irs.

In
p
o
litic

s.
such

system
s
are

w
eighted

m
ale.

because
of

our
m
ilitary

p
ast;

in
peacefU

l
p
u
rS
U
its.

w
here

n
u
rtu
ran
ce

is
at

issu
e.

they
are

w
eighted

fem
ale.

B
ut

one
can

h
ard
ly

say
th
at

F
ish
er

has
"refu

ted
"
T
ig
er.

T
hiS

c
a
lls

in
q
u
estio

n
rish

e
r's

grand
them

e:
the

sex
co
n
tract.

P
resum

ably
th
is
title

su
g
g
ests

R
ousseau's

S
o
cial

C
o
n
tract

(1762)
and

is
intended

to
be

eq
u
ally

fundam
ental.

In
essen

ce.
the

in
tersex

co
n
tract

ru
n
s:
I'll

give
you

sex
;

you
p
ro
tect

and
su
p
p
o
rt

my
ch
ild
ren
.

H
ere

rish
e
r

o
ffers

her
ow
n

scen
ario

in
th
e

estru
s-to

-h
u
m
an
-fam

ily
an
th
ro
p
o
lo
g
ical

co
m
p
etitio

n
.

She
re
lie
s
on
S
h
erfey

'S
nym

phom
ania

(in
The

N
ature

E
v
o
lu
tio
n

of
rem

ale
S
ex
u
ality

.
1966)

to
makE"

th
e
"p
o
litic

a
l"

pO
int

th
at

w
om
en.

u
n
lik
e

m
en,

m
ay

ex
p
erien

ce
m
u
ltip

le
orgasm

s
w
ithout

sa
tia
tio
n
,

W
om
en.

say
s
F
'isher.

are
"sex

ath
letes"

--
th
e
title

of
her

firs
t
ch
ap
ter.

T
hey

b
arg
ain

W
ith

th
ese

generous
fav
o
rs

fer
pow

er
over

m
en.

and
u
ltim

ately
fo
r

au
th
o
rity

in
th
e
com

m
unity.

B
ut.

5ays
SlJm

ons
in
th
is
cu
rren

t
book

cited
by

F
ish
er

(1979).
"T
he

sex
u
ally

in
satiab

le
w
om
an

is
to

be
found

p
rim

arily
,
if

not
ex
clu
siv
ely
.
in
the

ideology
of

fem
inism

.
th
e

hopes
of

boys.
and

th
e
fears

of
m
en
...

A
w
om
an's

[aim
]

is
.,.to

conceive
no
ch
ild
ren

th
a
t

cannot
be

raised
;

to
choose

th
e

b
est

av
ailab

le
fath

er
fo
r

her
ch
ild
ren
;

to
induce

m
ales

to
aid

her
and

her
ch
ild
ren
;

to
m
axim

ize
th
e

retu
rn

on
sexual

fav
o
rs

she
bestow

s;
and

to
m
inim

ize
th
e

risk
of

v
io
len
ce

or
w
ithdraw

al
of

su
p
p
o
rt

by
her

husband
and

kinsm
en
.....

cp.
92),

F
urtherm

ore.
th
e
lo
g
ic

rish
e
r's

sex
u
ally

in
satiab

le
w
om
an

m
ight

lead
us

to
b
eliev

e
th
a
t
sh
e.

and
not

her
m
ate.

is
indeed

the
sexual

a
th
le
te
.
p
erp
etu
ally

on
the

a
le
rt,

etc.
T
h
is.

Sym
ons

co
n
clu
siv
ely

show
s.
is

not
th
e
case.

He
c
ite
s

R
eport

the
U
.S
.
C
om
m
ission

O
bscenity

and
P
ornography

(1970>
to

su
b
stan

tiate
th
e

th
esis

th
at

th
e

pornography
in
te
re
st.

the
voyeurism

,
in
the

N
ation

is
alm

ost
W
holly

m
ale.

H
p

show
s
th
at

m
en.

but
not

w
om
en.

w
ill

be

20
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It
adds

to
a
m
an's

in
clu
siv
e
fitn

e
ss

to
d
esire

and
o
ccasio

n
ally

im
pregnate

th
e
o
u
tsid

e
fem

ale.
It
d
ecreases

a
w
om
an's

in
clu
siv
e
fitn

e
ss

to
jfto

p
ard
ize

her
fam

ily
life

W
ith

an
o
u
tsid

e
flin

g
.

A
nd

hum
an
jealo

u
sy
,
Sym

ons
p
o
in
ts
o
u
t.
is

of
a
d
iffe

re
n
t
o
rd
er

in
th
e
one

case
th
an

in
th
e
o
th
er.

im
m
ediately

in
terested

sex
u
ally

in
a
person

of
th
e

o
p
p
o
site

sek
,

on
sig
h
t.

He
fin
d
s

th
a
t

m
en

but
not

w
om
en

are
in
terested

in
sex

u
al
v
a
rie
ty
,
p
er
se.

In
sum

,
he
fin
d
s
th
a
t

cau
tio
n

m
arks

w
om
an's

se
x
u
a
lity

--
p
o
in
tin
g
out

th
a
t
even

p
ro
stitu

te
s
b
arg
ain

cau
tio
u
sly

--
w
hile

reck
lessn

ess
m
arks

m
an's

se
x
u
a
lity

.

T
hese

a
ttitu

d
e
s.

a
rb
itra

ry
or

recen
t.

in
h
eres

in
them

a
ll.

how
ever.

are
by

Sym
ons

show
s
th
a
t
no

m
eans

e
ith
e
r

in
clu
siv
e
fitn

e
ss

To
be
su
re,

th
is

is
to

o
v
erlo

o
k
M
orris

(1967)
on

th
e

hum
an

b
re
a
st,

and
th
e
co
n
sid
erab

le
w
ork

of
E
ib
l-E
ib
esfeld

t
on
self-m

im
icry

(1970>
.
if

not
C
h
arles

D
arw

in
h
im
self

on
th
e

o
rig
in

of
fem

al",
beauty

(1
8
7
1
).

B
ut

no
m
atter.

Sym
ons,

in
th
e
p
resen

tatio
n
of

sex
as

fem
ale

serv
ices

is
fu
rth
er

lay
in
g

th
e

b
asis

fo
r

fem
ale

stra
te
g
y
--
itse

lf
com

plem
entary

to
m
ale

stra
te
g
y
.

W
e
in
h
e
rit

our
sev

eral
stra

te
g
ie
s.

Sym
ons

te
lls

u
s,

from
b
eh
av
io
rs

m
ost

su
ccessfu

l
in

advancing
our

in
clu
siv
e

fitn
e
ss

th
ro
u
g
h
o
u
t
th
e
long

p
ast

of
th
e
sp
ecies.

O
ur

w
om
en,

how
ever

sw
ee

t
and

love
Iy,

are
a
1
I
descend

an
ts
of

g
ir

Is
w
ho

g
ran
ted

no
fav
o
rs

w
thout

a
q
U
id
-p
ro
.

O
ur

m
en,

how
ever

noble
and

g
en
ero
u
s,

are
a
ll
d
escen

d
an
ts
of
p
o
st-ad

o
lescen

ts
w
ho

took
W
hat

th
ey

co
u
ld

w
hen

th
ey

co
u
ld
.

In
te
re
stin

g
ly

enough,
Sym

ons
lay
s
th
is

added
an
im
o
sity

to
th
e
m
ale

fear
of

being
cu
ck
o
ld
ed
.

B
ut

as
M
alinow

ski
has

show
n
(1929)

in
h
is

fam
ous

stU
dy

of
th
e

T
ro
b
rian

d
ers,

p
rim

itiv
e
m
ales

w
ho

do
not

know
w
hat

cau
ses

pregnancy
are

no
less

concerned
W
ith

keeping
th
e
ir

w
ives

to
th
em
selv

es
and

no
less

o
u
trag

ed
by

any
irre

g
U
la
rity

.
T
his

lead
s
us

to
b
eliev

e
th
a
t
th
e
jealo

u
s
p
ro
tectio

n
of

w
ives

from
o
u
tsid

e
m
ales

m
ay

an
ted
ate

th
e
d
isco

v
ery

of
th
e
fu
n
ctio

n
of

sex
in
pregnancy.

If
so
,
then

y
et

an
o
th
er

w
indow

opens
on

our
p
ast.

F
or

h
ere

we
fin
d

hum
ans

behaving
if

th
ey

u
n
d
ersto

o
d
th
e
fu
n
ctio

n
of

sex
,
and

in
fa
c
t
behaving

as
if

th
ey

u
n
d
ersto

o
d
th
e
ir

p
lace

in
th
e

ev
o
lu
tio
n
ary

schem
e,

in
clu
d
in
g
keeping

th
e
ir

lin
e
in
v
io
la
te
.

T
his

o
b
serv

atio
n
p
u
ts
th
e
Sym

ons
approach

on
th
e

sp
o
t.

S
ex
u
ally

we
do,

he
w
ould

say
,
w
hat

is
of
in
te
re
st
to

our
in
clU

siv
e
fitn

e
ss

th
a
t
we

do.
N
ever

m
ind

w
hether

we
do

it
d
e
lib
e
ra
te
ly

or
n
o
t.

T
rial

and
e
rro
r
tak
es

care
of
th
a
t.

T
rial

and
erro

r
over

m
any

m
illen

n
ia.

A
dd
to
th
is

th
e
elem

ent
of
se
rv
ic
e
.

A
m
ong

hum
ans,

sex
is

a
serv

ice
by

fem
ales

fo
r
m
ales.

T
his

is
th
e
u
n
iv
ersal

hum
an

but
not

p
rim

ate
ru
le
.
It
p
reC

ip
itates

a
p
a
tte
rn

of
fem

ale
en
ticem

en
t
in
th
e
ir
in
trasex

co
m
p
etitio

n
fo
r
th
e
m
ost

d
esirab

le
m
ales.

Sym
ons

even
o
p
in
es
th
a
t
th
is

is
so
recen

t,
though

u
n
iv
ersal,

th
a
t
ev
o
lu
tio
n
has

n
o
t
had

tim
e
as
y
et
to

m
old

fem
ales

p
h
y
S
ically

tc
r
such

ad
v
ertisem

en
t.

T
here

is
no

"convinc
ing

ev
id
en
ce."

he
say

s,
"th
at
th
e
fu
n
ct
ion

of
any

hum
an

fem
ale

anatom
ical

c
h
a
ra
c
te
ristic

--
SU
ch

as
b
re
a
sts

--
is
to
stim

u
late

m
ales

v
isu
a
lly
"

C
p.

198>
.

T
hus

he
w
ould

releg
ate

to
C
U
ltural

recen
cy

th
e
u
n
iv
ersal

sex-adornm
ent

and
sex

-en
ticem

en
t
a
c
tiV
itie

s
of

th
e
fem

ale.
If

an
ev
o
lu
tio
n
ary

ch
ange

h
as

o
ccu

rred
to

m
ake

m
odern

sex
p
ass

ib
1e

it
i
s
"
in

m
ale

b
rain

s,
not

fem
ale

b
o
d
ies;"21

In
term

s
of

p
rim

itiv
e

em
otions

we
are

th
u
s

preprogram
m
ed

to
act

o
u
t
th
ese

sam
e
b
eh
av
io
rs.

B
ut
th
e

organism
.
say

s
Sym

ons,
"at

le
a
st
th
e
hum

an
organism

--
is

n
eith

er
a
p
assiv

e
m
ed
iato

r
betw

een
stim

u
lu
s
and

resp
o
n
se

nor
a
m
indless

v
eh
icle

of
c
u
ltu
re
,
b
u
t
an

activ
e

assesso
r

and
p
lan
n
er
.....

(p.
1
6
7
1
.

W
e
stra

te
g
iz
e

our
w
ay

in
to

th
e

accep
tab
les

of
m
arital

sex
.

H
ow
ever,

Sym
ons

co
n
ced

es,
d
esp

ite
th
e

heavy
hand

soc
i.ety

up
0n

m
arria

ge
,

th
e
rl'!
i
s
"

much
mor
e
s
cop

e
fo
r

in
d
iv
id
u
als

to
arran

g
e
th
e
ir

ow
n
co
p
U
latio

n
s...

[W
hich

becom
e]

ad
ap
tatio

n
s

to
m
axim

ize
rep
ro
d
u
ctiv

e
su
ccess

in
an

environm
ent

in
w
hich

m
arriag

e
is
u
b
iq
u
ito
u
s"

C
pp.

1
6
7
-8
).

T
his

rem
ark

ra
ise
s
q
u
estio

n
s
answ

ered
by
n
eith

er
book.

It
seem

s
to

th
is

rev
iew

er
th
a
t

th
e
ev
er-p

resftn
t
(m
ale)

d
e
sire

fo
r

n
o
v
elty

in
sex

is
a
far

m
ore

b
asic

and
p
o
rten

tio
u
s

in
flu
en
ce

in
our

w
orld

than
is
reco

g
n
ized

.
C
u
rren

tly
I
read

.
fo
r
exam

ple,
of

a
Japanesl'!

"w
hite

slav
e"

rin
g

w
hich

im
ports

blonde
A
m
erican

g
irls

fo
r
th
e
lo
cal

b
ro
th
e
ls.

T
his

is
in
te
re
stin

g
because

Jap
an
ese

so
ciety

is
otherW

ise
so

tig
h
tly

ra
c
ist.

S
im
u
ltan

eo
u
sly
.
I
read

(in
C
o
rd
e
lie
r's

L
a
d
ero
b
ad
e.

1976)
th
a
t
W
est

In
d
ian

g
irls

and
o
th
er

nonw
hites

are
m
ore

popU
lar

th
an

th
e
lo
cal

g
irls

,w
ith

th
e
custom

ers
in
P
aris

b
o
rd
ello

s.
T
ravel

en
ticem

en
t
p
o
sters

are
eq
u
ally

co
n
v
in
cin
g
in
th
e
ir
d
isp
lay

of
sm
ilin

g
nonw

hite
g
irls.

Y
etI

w
ith
in

m
arriag

e.
th
e
ru
le
s

are
ty
p
ic
a
lly

c
e
n
trip

e
ta
l.

It
is

m
ade

d
iffic

u
lt
lo
r
Jew

s
n
o
t
to

m
arry

Jew
s.
C
ath
o
lics

not
to

m
arry

C
ath
o
lics,

b
lack

s
not

to
m
arry

b
lack

s,
th
e
w
ealthy

not
to

m
arry

th
e
w
ealth

y
.
e
tc
.

I
see

in
th
is
re
stric

tiv
e

tendency
an

in
flu
en
ce

th
a
t

could
have

d
iv
id
ed

us
in
to

sep
arate

sp
ecies,

over
tim

e.
T
h
erefo

re
I

see
in

our
overw

helm
ing

in
c
lin
a
tio
n

to
th
ese

irre
g
u
la
r

co
p
U
latio

n
y
et

an
o
th
er

kind
of
fitn

e
ss-su

rv
iv
a
l.

It
is
p
art

of
our

stren
g
th
th
at

we
are

one
sp
ecies.

W
e
are

kept
th
a
t

w
ay

by
a
(m
ale)

d
esire

fo
r
n
o
v
elty

th
a
t
grow

s
m
ore

in
ten
se

as
it
cro
sses

st
ate
l
i
n
es.
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E
ib
l-E
ib
esfeld

t,
I.

E
thologu,

th
e
B
iology

o
f
B
ehavior.

New
Y
ork:

H
o
lt,

R
inehart

and
W
inston,

1
9
7
0
.

d
esp

ite
a
ll
th
e

grim
m
edical

ism
s
--
co
itu
s,

co
p
u
latio

n
,
ejacu

latio
n
--

the
flow

er
of

rom
ance

s
till

bloom
s.

W
e
s
till

clin
g
hum

an-to-hum
an

to
shut

out
the

alien
sea

around
u
s.

W
e
s
till

rein
v
en
t
love

tim
e"

out
of

m
ind

tu
confound

our
b
e
tte
r,

our
ratio

n
al
selv

es.

I
should

add
here

a
probable

(or
in
ev
itab

lel
co
n
trib

u
tio
n

of
b
io
lo
g
ical

scien
ce

W
ith

a
rev
o
lu
tio
n
ary

p
o
ten
tial.

It
seem

s
to

me
certain

th
at
p
atern

ity
q
u
estio

n
s

w
ill

soon
cease

to
be

q
u
estio

n
s

but
becom

e
lab
o
rato

ry
c
e
rta
in
tie
s.

w
ith

its
acceptance.

w
ill

usher
in

the
brave

new
w
orld.

C
all

it
"an

aw
are

not
"a

sc
ie
n
tific

g
en
etiC

S
."

D
escent

of
and

S
electio

n
iQ

R
elatio

n
1
8
7
1
.

<
C
urrent:

New
Y
ork:

The
M
odern

L
ib
rary

,

C
ath
erin

e
A.

M
ateer.

P
h.D

.
N
europsychologist

and
A
cting

A
ssistan

t
P
ro
fesso

r
D
epts.

of
H
eurological

S
urgery

and
S
peech

and
H
earing

S
ciences

U
n
iv
ersity

of
W
ashington

In
Y
our

R
ight

M
ind:

C
om
m
unication

B
eyond

W
ordS

O
ne
of

the
m
ajor

areas
of

in
te
re
st

in
the

fie
ld

of
hum

an
neuropsychology

today
is

the
n
atu
re

of
hem

ispheric
sp
ecializatio

n
fo
r

sR
nsory

and
m
otor

b
eh
av
io
rs.

The
o
ld
er

n
o
tio
n
of

h
eM
ilp
h
.ric

dom
inance,

w
hich

developed
in

re
la
tio
n

to
th
e

saliR
n
cy

of
speech

and
language

d
isru

p
tio
n

follow
ing

le
ft
hem

ispheric
lesio

n
s.

has
clearly

given
w
ay
to

th
e
n
o
tio
n
of
sp
ecializatio

n
o
f
fu
n
ctio

n
.

T
he

follow
ing

d
iscu

ssio
n

review
s

a
body

of
d
ata

related
to

sp
ecializatio

n
of

th
e
rig
h
t
hem

isphere
w
hich

im
p
licate

it
in

im
portant

asp
ects

o
f

hum
an

m
any

of
w
hich

m
ight

p
ro
fitab

ly
be

view
ed

in
an

eth
o
lo
g
ical

p
ersp

ectiv
e.

The
tw
o

m
ajor

areas
o
f
focus

are
a
rig
h
t
hem

ispheric
ro
le

<a)
in
the

reco
g
n
itio

n
and

ap
p
reciatio

n
of

com
m
unicative

inform
ation

conveyed
v
ia
facial

ex
p
ressio

n
,
and

Cb)
in
the

p
ro
cessin

g
O
f
the

suprasegm
ental

and
pragm

atic
asp

ects
o
f

spoken
language.

!i!.t!!.
CO
M
M
U
N
ICA

TIO
N
S!

P
aris:

derobade.

The
E
:volution

1
9
8
2
.

F
ish
er,

H
.E
.

Sex
C
o
n
tract:

B
ehavior.

Hew
Y
ork:

M
orrow

,

D
arw

in,
C.

S
ex,
n.
d
.
)

C
orde

Iier,
J.

and
L
aroche,

M
.

L
ib
rairie

H
achette,

1976.

M
orris,

D.
The

N
aked

A
pe.

Hew
Y
ork:

M
cG
raw

-H
ill,

1
9
6
1
.

Jeriso
n
,
H
.J.

B
rain

to
body

ra
tio
s

and
the

ev
o
lu
tio
n

o
f

in
te
llig

en
ce.

Sc
ience.

1
9
5
5
,
1
2
1
.
4
4
1
-4
4
9
.

The
S
ocial

C
o
n
tract.

1
7
6
2
.

The
N
ature

E
volution

S
ex
u
ality

.
R
andom

H
ouse,

1
9
6
6
.

The
rig
h
t

hem
isphere

has
tra
d
itio

n
a
lly

been
m
ost

stro
n
g
ly

asso
ciated

W
ith

sp
ecialized

c
a
p
a
b
ilitie

s
re
la
tiv
e

to
v
isu
o
sp
atial

an
aly
sis

and
m
an
ip
u
latio

n
.

P
atien

ts
w
ith

rig
h
t

p
arietal

lobe
dam

age
m
ay

dem
onstrate

m
arked

d
iffic

u
ltie

s
in
the

ap
p
reciatio

n
and

rep
ro
d
u
ctio

n
O
f
com

plex
v
isu
o
sp
atial

m
aterial,

judging
d
istan

ce,
fin
d
in
g
th
eir

w
ay

in
sp
ace,

e
tc
.•

w
hile

p
atien

ts
W
ith

rig
h
t

tem
poral

lobe
dam

age
are

o
ften

im
paired

in
asp

ects
O
f
m
em
ory

fo
r
nonverbal

v
isu
o
sp
atiaJ

in
fo
rm
atio

n
.

The
d
e
fic
it

m
ay

extend
to

both
prim

ary
reco

g
n
itio

n
of

and
m
em
ory

fo
r

faces
and

to
th
e

ap
p
reciatio

n
of

th
e

em
otional

tone
conveyed

by
facial

ex
p
ressio

n
s.

P
rosopagnosia.

a
d
e
fic
it

in
th
e
reco

g
n
itio

n
of

fam
iliar

faces
<som

etim
es

even
o
n
e's

ow
n
face

in
a
m
irro

r)
is

co
n
sisten

tly
asso

ciated
w
ith

rig
h
t
p
arietal

lesio
n
s

(D
eR
enzi

and
S
p
in
n
ler.

1
9
6
6
;

D
eR
enZ

i.
196B

;
B
enton

and
V
an

A
llen,

1
9
6
8
;

W
arrington

and
Jam

es,
1
9
6
7
;

V
in,

1
9
7
0
).

In
a
b
ility

to
learn

and
rem

em
ber

new
faces

has
been

rep
o
rted

follO
W
ing

tem
poral

lobe
lesio

n
s

(M
ilner.

1
9
7
2
).

In
stim

u
latio

n
m
apping

stU
d
ies

of
the

rig
h
t
co
rtex

in
p
atien

ts
undergoing

n
eu
ro
su
rg
ical

p
ro
ced

u
res.

we
have

lo
calized

the
p
ercep

tu
al

m
atching

o
f
faces

to
th
e
p
arietal

co
rtex

and
sh
o
rt

term
m
em
ory

fo
r

faces
to

p
rim

arily
th
e
p
o
sterio

r
su
p
erio

r
tem

poral
lobe

gyrus
<
tried

lOt
a
l.,

in
p
ress).

fin
a
lly
.
fa
ste
r

resp
o
n
ses

to
hum

an
faces

as
w
ell

as
few

er
erro

rs
in
reco

g
n
itio

n
have

been
found

w
ith

le
ft

than
W
ith

Y
ork:

<
C
urrent:

New

Hew
Y
ork:

S
ex
u
ality

.
H
um
an

1
9
7
9
.

The
S
exual

1
9
2
9
.

H
arcourt,

B
race

and
W
orld,

n
.d
.)

M
alinow

ski,
B
.

New
Y
ork:

T
ig
er.

L.
and

Fox,
R
.

The
Im
perial

A
nim

al.
H
olt,

R
inehart

and
W
inston,

1
9
1
1
.

S
herfey,

M
.J.

New
'(ark:

Sym
ons,

D.
The

E
volution

o
f

O
xford

U
n
iv
ersity

P
ress,

R
ousseau,

J.:1
.
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1982

rig
h
t
v
isu
al
fie
ld

tach
isto

sco
p
ic
p
resen

tatio
n
su
g
g
estin

g
a

rig
h
t
hem

isphere
su
p
e
rio
rity

in
p
ro
cessin

g
fo
r
face

m
aterial

in
norm

al
co
n
tro
l
S
U
bjects

(H
illia

rd
.
1973;

K
lein

e
t
a
l.,

1976>
.

A
lthough

p
a
tie
n
ts

m
ay

have
d
iffic

u
lty

on
a
ll

k
in
d
s

of
v
isu
a
l-sp

a
tia
l
an
aly
sis.

face
reco

g
n
itio

n
has

been
d
isso

ciated
an
ato
m
ically

from
reco

g
n
itio

n
of

o
th
er

com
plex

fig
u
res

(Y
in.

1978>
.

T
hat

fa
c
ia
l
stim

u
li

have
a
sp
ecial

sta
tu
s
fo
r
hum

an
o
b
serv

ers,
ra
th
e
r
th
an

co
m
p
risin

g
m
erely

a
su
b
class

of
p
attern

ed
v
isu
al

stim
U
li

in
g
en
eral

is
also

su
g
g
ested

by
th
e
developm

ental
d
ata.

O
n
to
g
en
etically

,
one

of
th
e
e
a
rlie

st
com

plex
v
isu
al

p
a
tte
rn
s

responded
to

p
re
fe
re
n
tia
lly

by
in
fan
ts

is
th
e
hum

an
face.

su
g
g
estin

g
an

early
d
ev
elo
p
in
g
or

in
n
ate

p
ro
p
erty

of
th
e
b
rain

to
p
erceiv

e
and

d
iscrim

in
ate

hum
an

faces
(F
an
tz.

1958;
F
agan,

1
9
7
6
;

Y
oung-B

row
ne

e
t
a
l.,

1
9
7
7
).

In
an
ev
o
lu
tio
n
ary

sen
se.

face
reco

g
n
itio

n
of
co
n
sp
ecifics

w
ould

lik
ely

be
very

ad
ap
tiv
e
in

th
e

developm
ent

and
m
aintenance

of
sm
all

co
o
p
erativ

e
SO
C
ial

g
ro
u
p
s.M
uch

o
f
th
e
in
fo
rm
atio

n
reg
ard
in
g
th
e
cu
rren

t
em
otional

se
t
o
i

an
in
d
iV
id
u
al

is
conveyed

v
ia
fa
c
ia
l
ex
p
ressio

n
.

Indeed
th
ese

n
o
n
lin
g
u
istic

p
a
tte
rn
s
are

som
e

of
th
e

m
ost

w
idely

stu
d
ied

and
docum

ented
c
ro
ss-c

u
ltu
ra
l
com

m
unicative

u
n
iv
ersals.

L
eft

v
isu
al

fie
ld

(rig
h
t

hem
isphere)

su
p
e
rio
rity

has
been

found
fo
r
th
e
reco

g
n
itio

n
of

em
otional

faces
in

norm
al
co
n
tro
l
S
U
bjects

(B
u
ch
tel,

1
9
7
6
).

P
atien

ts
w
ith

rig
h
t

hem
isphere

dam
age

have
d
iffiC

U
lty

re
la
tiv
e
to

th
o
se

w
ith

le
ft

hem
isphere

dam
age

in
d
iscrim

in
atio

n
and

lab
elin

g
em
otions

ex
p
ressed

by
th
e
face

C
D
eK
ow
sky

et
a
l.,

1
9
8
e).

F
in
ally

,
our

c
o
rtic

a
l
stim

u
latio

n
m
apping

stu
d
ies

have
in
d
icated

th
a
t

lab
elin

g
of
fa
c
ia
l
ex
p
ressio

n
can

be
altered

in
som

e
p
a
tie
n
ts

W
ith

stim
u
latio

n
of

d
isc
re
te
site

s
on

th
e
rig
h
t
m
iddle

tem
poral

gyrus
(F
ried

e
t

a
I.,

in
p
ress>

.

T
here

is
also

som
e
eV
idence

to
in
d
icate

th
a
t
under

som
e

circu
m
stan

ces
th
e

p
ro
d
u
ctio

n
of

fa
c
ia
l
ex
p
ressio

n
m
ay

be
m
ore

dependent
on

th
e
rig
h
t
hem

isphere.
The

le
ft

sid
e

of
th
e

face.
co
n
tro
lled

p
rim

arily
by

th
e
rig
h
t
hem

isphere,
has

been
rep
o
rted

to
adopt

th
o
se

featu
res

of
fa
c
ia
l

co
n
fig
u
ratio

n
w
hich

convey
em
otion

m
ore

co
m
p
letely

th
an

th
e

rig
h
t
sid
e
of

th
e
face

w
hen

em
otions

are
posed

(C
am
pbell.

1978;
S
acheim

e
t
al
.•

1978)
alth

o
u
g
h
spontaneous

em
otional

ex
p
ressio

n
s
appear

m
ore

sym
m
etric

(Ekm
an

e
t
a
l..

1
9
8
1
).

T
hus

th
ere

is
som

e
ev
id
en
ce

th
a
t
both

th
e
d
etectio

n
and

p
ro
d
u
ctio

n
of
fa
c
ia
l
ex
p
ressio

n
w
ould

also
be

very
ad
ap
tiv
e

fo
r

in
d
iv
id
u
als

in
so
cial

co
o
p
erativ

e
g
ro
u
p
s.

C
om
parative

stU
d
ies

of
hum

an
b
eh
av
io
r
have

p
o
in
ted

to
th
e
im
portance

of
accu

rate
an
aly
sis

of
th
e
fa
c
ia
l
ex
p
ressio

n
s
of
o
th
er

m
em
bers

of
th
e

sp
ecies

to
su
ccessfu

l
in
trasp

ecies
in
te
ra
c
tio
n
s

(L
ockard,

1980;
K
eating.

1981).
M
isreading

an
angry

fa
c
ia
l

ex
p
ressio

n
fo
r
one

of
h
ap
p
in
ess

is
frau

g
h
t

w
ith

h
azard

.
T
here

is
reaso

n
to

b
eliev

e
th
a
t
th
e
a
b
ility

to
reco

g
n
ize

25

em
otional

faC
ial

ex
p
ressio

n
is

a
fu
n
ctio

n
fo
r

W
hich

th
ere

w
ould

be
su
b
sta
n
tia
l

ev
o
lu
tio
n
ary

se
le
c
tiv
e

p
ressu

re.
B
ecause

of
th
e

m
U
ltitU

de
o
f
fa
c
ia
l

m
ovem

ents
asso

ciatio
n

of
com

plexes
of

them
to

ty
p
e

and
lev
el

of
em
otional

to
n
e

w
ould

req
u
ire

a
se
n
sitiv

e
v
isu
o
sp
atial

p
attern

an
aly
zer.

The
m
ajor

focus
fo
r

m
ost

stu
d
ies

of
hum

an
b
rain

asym
m
etry

has
been

th
e

lin
g
u
istic

system
.

The
le
ft

hem
isphere

of
th
e
b
rain

has
been

c
le
a
rly

im
p
licated

in
th
e

p
ro
d
u
ctio

n
and

p
ercep

tio
n
of

th
e
u
n
its

or
segm

ents
of

speech
(phonem

es)
and

in
th
e

sequencing
of

th
o
se

segm
ents

in
to

m
eaningful

language
sp
e
c
ific

w
ords

and
p
h
rases

v
ia

w
ell

o
rd
ered

p
h
o
n
o
lo
g
ical.

sem
an
tic

and
sy
n
ta
c
tic

ru
le
s.

{
It

has
been

h
y
p
o
th
esized

(K
im
ura,

1976;
M
ateer

and
K
im
ura,

1
9
7
7
)

th
a
t
th
ese

asp
ects

of
speech

and
language

p
ro
d
u
ctio

n
m
ay

funrtam
entally

be
b
u
ilt

upon
sp
ecialized

system
s
in
th
e
le
ft

hem
isphere

fo
r
com

plex
m
otor

co
n
tro
l
of

both
th
e

o
ral

and
b
rach

ial
m
U
S
C
U
lature.)

M
ore

d
etailed

ex
am
in
atio

n
s
in
recen

t
y
ears.

how
ever,

have
su
p
p
o
rted

a
rig
h
t

hem
isphere

ro
le

in
language

p
ro
cessin

g
.

A
lthough

th
e
rig
h
t

hem
isphere

is
m
inim

ally
if

at
a
ll
cap

ab
le
of

v
o
lu
n
tary

or
p
ro
p
o
sitio

n
al

language
p
ro
d
u
ctio

n
.
it

does
have

som
e
a
b
ility

to
u
n
d
erstan

d
sim

p
le

nouns.
ad
jectiv

es
and

v
erb
s.

as
w
ell

as
som

e
sim

ple
gram

m
atical

re
la
tio
n
s

C
G
azzanniga.

1979;
G
azzanniga

and
H
illy

ard
.
1
9
7
1
;
Z
ajd
el.

1
9
7
3
).

H
onspeech

aU
ditory

stim
u
li

such
as

en
v
iro
n
m
en
tal

sounds
(C
urry,

1
9
6
7
;

C
arm

an
and

H
achshon.

1
9
7
3
)
and

c
e
rta
in

ty
p
es

of
m
usic

(G
ordon.

1
9
7
5
)

w
ere

th
e

only
ty
p
es

o
t
stim

u
li

th
o
u
g
h
t
to

be
p
ro
cessed

p
rim

arily
in
th
e
rig
h
t
hem

isphere.
M
ore

im
p
o
rtan

tly
.

th
e

rig
h
t

hem
isphere

appears
involved

in
both

aU
ditory

and
v
isu
a
lly

based
asp

ects
of

norm
al

com
m
unication

w
hich

are
qu
ite

d
iffe

re
n
t

fr'om
th
o
se

asp
ects

co
n
tra

IIed
by

th
e

1e
ft

hem
isphere.

nam
ely

in
prosody

and
p
rag
m
atics.

P
rosody

re
fe
rs

to
th
e

in
to
n
atio

n
,
stre

ss
or

rhythm
p
a
tte
rn
s

w
hich

are
in
h
eren

t
in

th
e
hum

an
speech

sig
n
a
l.

T
hese

p
a
tte
rn
s,

w
hich

aco
u
stically

can
be

id
e
n
tifie

d
as

sy
stem

atiC
a
lte
ra
tio
n
s

in
fundam

ental
freq

u
en
cy
.
in
te
n
sity

and
tem

poral
sp
acin

g
of
ev
en
ts,

far
from

being
m
erely

a
d
eco

rativ
e

o
rn
am
en
tatio

n
of

speech
p
a
tte
rn
s,

fu
n
ctio

n
in

im
p
o
rtan

t
w
ays

to
convey

both
asp

ects
of
lin
g
u
istic

m
eaning

and
th
e

em
otional

to
n
e

of
th
e

m
essage.

An
exam

ple
of

m
eaning

c
la
rific

a
tio
n
is

one
in

w
hich

the
stre

ss
p
attern

so
lv
es

w
hat

w
ould

o
th
erw

ise
be

lin
g
U
istic

a
lly

u
n
clear.

A
coustic

stre
ss

on
th
e
red

in
"G

et
th
e
li!!

d
ress

from
the

c
lo
se
t"

conveys
th
at

th
e
search

er
is
to
re
trie

v
e

a
red

v
s.

a
green

d
ress

rath
er

th
an

re
trie

v
in
g

a
red

d
ress

v
s.

a
red

co
at.

O
ur
speech

is
fille

d
w
ith

such
im
portant

clu
es

to
th
e

m
eaning

or
in
ten
t

of
a

m
essage.

P
atien

ts
W
ith

rig
h
t

tem
p
o
ro
-p
arietal

co
rtex

lesio
n
s
have

dem
onstrated

d
e
fic
its

in
both

the
p
erL

ep
tlo
n

and
p
ro
d
u
ctio

n
of

such
in
to
n
atio

n
al

featu
res

of
speech

(W
eintraub

et
a
l..

19810
B
lum

stein
and
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C
ooper,

1974).

T
he
a
ffe
c
t
ive

com
ponents

of
1angu

age,
i.e.,

th
e

cues
fo
r

em
otional

to
n
e,

are
also

c
a
rrie

d
v
ia

p
ro
so
d
ic

and
in
to
n
atio

n
al

p
attern

s
of

speech
p
ro
d
u
ctio

n
.

The
sam

e
sequence

of
w
ords

can
have

m
uch

d
iffe

re
n
t
com

m
unicative

in
ten
t
and

e
ffe
c
t
w
hen

produced
v
ariab

ly
as

a
statem

en
t
o
r

as
a
q
u
estio

n
,

in
a
calm

to
n
e,

in
anger

o
r
in
d
ev
astatin

g
sarcasm

acco
rd
in
g
to
its

prosD
dic

in
to
n
atio

n
.

Indeed,
it

has
been

estim
ated

th
a
t

over
90

p
ercen

t
of

a
m
essag

e's
e
ffe
c
t
is

conveyed
by

such
su
p
raseg

m
en
tal

c
h
a
ra
c
te
ristic

s,
and

less
than

10
p
ercen

t
by

w
ords

(M
ehrabian,

1972>
'

P
atien

ts
W
ith

rig
h
t
hem

isphere
d
isease

have
been

rep
o
rted

to
have

d
iffic

U
lty

W
ith

both
d
iscrim

in
atio

n
of

and
p
ro
d
u
ctio

n
o
f
a
ffe
c
tiv
e
ly

intoned
speech

(T
ucker

e
t
a
l.,

1977;
R
oss

and
M
esulam

,
1979).

In
ad
d
itio

n
to

being
d
iffe

re
n
tia
lly

affected
by

la
te
ra
liz
e
d
h
em
isp
h
eric

lesio
n
s,
th
e
lin
g
u
istic

and
p
ro
so
d
ic

asp
ects

o
f

com
m
unication

appear
to

em
erge

som
ew
hat

in
d
ep
en
d
en
tly

in
developm

ent.
N
orm

al
n
eo
n
ates

24
hours

o
ld

respond
to

heard
speech

rhythm
s

by
sy
n
ch
ro
n
izin

g
th
e
ir

m
ovem

ents
to

th
o
se

rhythm
s

(C
ondon

and
S
an
d
ers,

1974).
C
h
ild
ren

appear
to

learn
and

produce
th
e
in
to
n
atio

n
p
a
tte
rn
s

o
f

th
e
language

in
th
e
environm

ent
d
u
rin
g
th
e
firs

t
y
ear

o
f

life
w
ell

b
efo
re

any
sig
n
ific

a
n
t

developm
ent

in
th
e

p
ro
d
u
ctio

n
of

th
e
segm

ental
sound

or
phonem

ic
system

o
f
th
e

language
(D
ore.

1973;
P
eters,

1974).
S
p
ecial

speech
ro
u
tin
es

th
a
t
involve

rhythm
ic
stru

c
tu
re
(e
.g
.,
p
atty

-cak
e)

are
found

in
a
ll

cu
ltu
rr.s

in
in
te
ra
c
tio
n
s

w
ith

in
fan
ts

(M
oerk,

1972),
It

has
been

noted
c
ro
ss-c

u
ltu
ra
lly

th
a
t

m
others

a
lte
r
th
e
ir

speeC
h
p
ro
so
d
ically

w
hen

sp
eak

in
g

to
young

ch
ild
ren

as
opposed

to
o
ld
er

ch
ild
ren

and
o
th
er

ad
u
lts.

H
igh

p
itc
h
,
ex
ag
g
erated

in
to
n
atio

n
al

p
a
tte
rn
s

and
a
lte
ra
tio
n
s
in
d
istrib

u
tio
n
o
f
prim

ary
w
ord

stre
ss

are
b
u
t
a

few
of

th
e
featu

res
of'

"m
otherese"

w
hich

hum
an

sp
eak

ers
sy
stem

atically
adopt

w
hen

sp
eak

in
g

to
young

ch
ild
ren

(G
arn
ica.

1977;
S
achs

e
t
a
I.,

1976>
'

S
im
ilar

a
lte
ra
tio
n
s

have
been

noted
in

speeC
h
d
irected

,to
fo
reig

n
ers,

th
e

retard
ed
.

th
e
eld
erly

or
any

person
p
erceiv

ed
as

a
lin
g
u
istic

a
lly

u
n
so
p
h
isticated

or
d
isab

led
liste

n
e
r,

presum
ably

in
resp

o
n
se

to
th
e

sp
eak

er'S
<
co
rrect

or
in
co
rrect)

p
ercep

tio
n
s

o
f
h
is

liste
n
e
r's

needS
.

Indeed
th
ere

is
som

e
evidence

th
a
t
both

young
ch
ild
ren

,and
o
ld
er

adU
lts

ex
p
erien

ce
d
iffiC

U
lty

W
hen

attem
p
tin
g

to
decode

speech
ch
aracterized

by
u
n
fam

iliar
or

aty
p
ical

prO
SO
dic

p
a
tte
rn
s.

W
ardhaugh

(1976)
has

argued
th
a
t
w
om
en
ty
p
ic
a
lly

vary
th
e
ir

in
to
n
atio

n
p
a
tte
rn
s
m
ore

ex
ten
siv
ely

th
an

m
en

to
sig
n
al

ex
citem

en
t,
p
leasu

re,
e
tc
.

M
ost

cu
rren

t
thought

re
la
te
s

such
featu

res
m
ore

to
c
u
ltu
re

th
an

to
b
io
lo
g
y
.

H
ow
ever,

given
su
p
p
o
rt
from

m
any

recen
t
stu
d
ies

th
at

w
om
en

appear
to

have
som

ew
hat

m
ore

b
ila
te
ra
l

rep
resen

tatio
n

o
f

language
th
an

do
i.e
.,

m
ore

rig
h
t

2.7

hem
isphere

involvem
ent

(M
cG
lone,

1980>
,
it

w
ould

n
o
t

be
su
rp
risin

g
if

th
ese

ap
p
aren

tly
m
ore

rig
h
t

hem
isphere

dependent
p
ro
so
d
ic
featu

res
language

w
ere

m
ore

strik
in
g

in
fem

ales.

A
sym

m
etries

also
appear

to
e
x
ist

in
referen

ce
to

p
ercep

tio
n

o
f
aco

u
stic

featu
res

D
f
aU
ditD

ry
in
p
u
t
in
clu
d
in
g

th
e
speech

sig
n
a
l.

The
le
ft

hem
isphere

appears
p
artiC

U
larly

cap
ab
le

o
f

h
an
d
lin
g

aco
u
stic

in
fo
rm
atio

n
ch
aracterized

by
stim

u
li

w
hich

change
rap
id
ly

over
a
sh
o
rt

tim
e

in
terv

al
(i.e

.•
sto
p
co
n
so
n
an
ts,

sh
o
rt
d
u
ratio

n
tone

seq
u
en
ces).

T
he

p
ercep

tio
n

o
f

m
ore

stead
y

sta
te

in
fo
rm
atio

n
w
hich

c
h
a
ra
c
te
riz
e
s

com
plex

to
n
es

and
vow

els
has

u
su
ally

been
found

to
be

less
la
te
ra
liz
e
d
or

indeed
m
ore

re
la
te
d

to
th
e

rig
h
t

hem
isphere

(K
im
ura,

1963;
C
u
ttin

g
,
1973).

T
his

m
ay

re
la
te

to
w
hy

the
in
to
n
atio

n
al
p
a
tte
rn
s
of

sp
eech

,
w
hich

are
c
a
rrie

d
o
u
t

over
a
lo
n
g
er

tem
poral

span
appear

m
ore

rig
h
t

hem
isphere

d
ep
en
d
en
t.

S
peaker

reco
g
n
itio

n
is
an
o
th
er
fu
n
ctio

n
w
hich

depends
c
ritic

a
lly

on
th
e
stead

y
sta
te

to
n
al

or
harm

onic
stru

c
tu
re

o
f
th
e
speeC

h
sig
n
al

<M
atsum

oto
et
a
I.,

1973>
'

E
ven

W
ith

a
very

lim
ited

speech
sam

ple
(el

"H
ello

"
degraded

by
telep

h
o
n
e

tran
sm
issio

n
),
th
e
in
fo
rm
atio

n
c
a
rrie

d
V
ia

th
e

fundam
ental

freq
u
en
cy

and
th
e

harm
onic

d
istrib

u
tio
n

O
f

sta
te

vow
e
I
inform

at
ion

is
enough

to
rev
eal

to
th
e

Iisten
er

not
only

th
e

sex
,
size

and
apprO

X
im
ate

age
O
f
th
e
sp
eak

er
but

even
th
e

in
d
iV
id
u
al

id
e
n
tity

o
f
its

ow
ner

(G
arvin

and
L
adefoged,

1963;
review

by
B
rick

er
and

P
rozansky,

1976).
S
in
ce

the
rig
h
t
hem

isphere
appears

to
ex
cel

in
th
e

an
aly
sis

o
f

to
n
al

o
r

harm
onic

stru
c
tu
re
.
it
is
n
o
t
su
rp
risin

g
th
a
t

d
e
fic
its

in
v
o
ice

reco
g
n
itio

n
have

been
found

to
be

m
ore

p
rev
alen

t
in

p
a
tie
n
ts

w
ith

rig
h
t

hem
isphere

dam
age

(U
an

L
ancker

and
C
an
ter,

1982).
E
ven

sev
erely

aphaS
ic

p
a
tie
n
ts

w
ith

le
ft

hem
isphere

dam
age

o
ften

d
em
o
n
strate

norm
al
v
o
ice

reco
g
n
itio

n
.

U
oice

reco
g
n
itio

n
ap
p
ears

to
be

a
very

early
em
erging

cap
aC
ity
.

In
fan
ts

ju
st
th
ree

days
o
ld

have
been

show
n
to

respond
sig
n
ific

a
n
tly

m
ore

o
ften

to
th
e
ir

m
others

th
an

to
o
th
er

ad
u
tt

fem
ale

v
o
ices

(D
eC
asper

and
tiT
e
r,

1978>
.

N
ursery

school
ch
ild
ren

arE'
alm

ost
as

accu
rate

as
teach

ers
in

reco
g
n
izin

g
classm

ates'
v
o
ices

(B
artholom

eus,
1973>

.
K
nO
W
ledge

of
sp
eak

er
id
e
n
tity

as
w
ell

as
sp
eak

er
sex

.
siz
e

and
age

m
ight

again
be

h
ig
h
ly

ad
ap
tiv
e

in
co
o
p
erativ

e
p
rim

ate
groups

com
posed

of
m
u
ltip

le
u
n
related

in
d
iv
id
u
als

in
d
w
iae

range
o
f
developm

ent
stag

es.

It
is
also

in
tp
re
stin

g
th
a
t
beyond

pU
berty,

in
d
iv
id
u
als

d
em
o
n
strate

m
uch

m
ore

d
iffiC

U
lty

in
acq

u
irin

g
new

o
rat

language
system

s
IU
lthout

"fo
reig

n
featu

res
o
f

w
hich

in
clu
d
e
vow

el
co
lo
rin
g
and

in
to
n
atio

n
al
p
attern

s
m
ore

o
ften

th
an

such
m
ore

e
a
sily

learn
ed

featu
res

as
gram

m
atic

o
r

sy
n
ta
c
tic

u
se.

M
arking

of
in
d
iv
id
u
als

w
ho
in
te
ra
c
t
w
ith

a
group

p
o
st-p

u
b
erty

by
vocal

featu
res

m
ay
p
la
y
a
ro
le

in
clan

28
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B
eaton.

A
.A
.

H
em
isphere

fu
n
ctio

n
and

dual
task

pR
rform

ance.
H
europsychologia,

17.
629-635,

1979.

B
artholom

eus,
B.

U
oice

id
en
tificatio

n
by

nursery
school

ch
ild
ren
.

C
anadian

Journal
P
sychology.

gz,
1973.

A
ssai.

G
••

Z
ander.

H.
and

B
u
ttet,

J
.

D
iscrim

in
atio

n
des

jD
ix

lo
rs

lR
sions

du
co
rtex

cereb
ral.

S
u
isse

N
u
erg
ch
iru
rg
ie

de
P
S
Y
C
hiatriC

,
307-315.

1976.

p
ercep

tio
n
.

In
tro
sp
ectiv

ely
.

one
feels

th
at

v
o
ices

and
faces

are
as

w
holes.

w
ithout

reco
u
rse

to
an
aly
sis

of
sp
ecial

d
e
ta
Ils.

C
onsiderable

la
te
ra
lity

research
su
p
p
o
rts

th
at

the
rig
h
t
hem

isphere
u
tiliz

e
s
such

a
h
o
listic

m
ode

o
f
p
ro
cessin

g
C
C
ohent

1973;
B
eaton.

1979;
C
arm

on
and

1971)
and

th
at
it

is
the

p
ro
cessin

g
m
ode

w
hich

u
n
d
erlies

its
speC

ial
a
b
ilitie

s.
S
tu
d
ies

o
f

p
ercep

tio
n

by
V
in

(1979)
underscore

th
is

in
terp

retatio
n
.

R
ecognition

of
in
v
erted

faces
fa
ils

to
evoke

the
expected

rig
h
t

hem
isphere

advantage.
V
in

(1979)
hypothesized

th
a
t,

prevented
from

g
rasp

in
g

a
m
eaningful

co
n
fig
u
ratio

n
.

reco
g
n
itio

n
depended

on
an
aly
sis

of
d
e
ta
il

m
inim

izing
engagem

ent
of

the
rig
h
t
hem

isphere.
A
body

of
research

is
em
erging

w
hich

su
g
g
ests

a
dichotom

y
betw

een
te
ft

h
em
isp
h
ere/featu

ral
procR

ssing
v
ersu

s
rig
h
t

h
em
isp
h
ere/h

o
listic

p
ro
cessin

g
.

f
ac

ia
I

d
iso
rd
ers:

L
anguage-brain

F
ilsk

o
v
and

T
.J.

B
oll

(E
ds)

B
lum

stein.
S.

H
eu
ro
lin
g
u
istic

relatio
n
sh
ip
s.

In
S
.B
.

B
enton.

A
.L
.
and

U
an

A
llen

,
M
.W
.

Im
pairm

ent
in

reco
g
n
itio

n
in
p
atien

ts
w
ith

cereb
ral

3
4
4
-3
5
8
.
1968.

The
salien

cy
of

prim
ary

spoken
languages

and
th
e
ir

d
isru

p
tio
n

in
ap
h
asia

have
tra
d
itio

n
a
lly

occupied
th
e

prim
ary

atten
tio
n

of
research

ers
in
terested

in
hum

an
com

m
unication.

H
ow
ever.

the
prosodic

or
suprasegm

entat
featu

res
of

language.
th
e

com
m
unicatively

loaded
v
isu
al

inform
ation

carried
v
ia
p
ro
d
u
ctio

n
and

p
ercep

tio
n
of
facial

ex
p
ressio

n
.
and

the
pragm

atic
in
teg
ratio

n
fo
r
accom

plishm
ent

of
com

m
unicative

fu
n
ctio

n
,

are
c
ritic

a
l

to
effectiv

e
in
trasp

ecies
com

m
unication.

It
is
p
o
ssib

le
th
at

they
m
ay

re
fle
c
t

a
m
uch

e
a
rlie

r
ev
o
lu
tio
n
ary

and
thus

shed
lig
h
t
on

m
ore

fundam
ental

biO
logic

A
t

th
is

p
o
in
t,

sp
ecializatio

n
appears

m
ost

stro
n
g
ly

dependent
on
rig
h
t
hem

isphere
actiV

ity
.

H
um
an
ethology

rR
p
resen

ts
the

approach
to

hum
an
behavior

an
aly
sis

th
at

h
o
p
efu
llv

w
ill

m
ost

in
teg
rate

th
e
b
io
lo
g
ical

and
ev
o
lu
tio
n
ary

bases
of

b
eh
av
io
rs

w
ith

th
e
ir

cu
rren

t
neuroanatom

ical
and

p
h
y
sio
lo
g
ical

b
ases.

A
featu

re
w
hich

com
es

to
m
ind

in
a
ll

of
th
ese

b
eh
av
io
rs,

W
hether

v
isu
ally

or
acco

u
stically

based.
IS
th
at

they
appear

to
engage

a
h
o
listiC

or
G
estalt

m
ode

01

In
sum

m
ary.

th
ere

is
evidence

to
su
g
g
est

th
at

the
hem

isphere
p
lay
s
a
m
ajor

ro
le

in
th
e
com

m
unicative

p
ro
cess.

The
rig
h
t
hem

isphere
is

im
p
licated

in
the

p
ro
d
u
ctio

n
of

p
ercep

tio
n

of
p
ro
so
d
ic

featu
res.

those
suprasegm

ental
featu

res
of

speech
prO

duction
w
hich

carry
inform

ation
not

only
about

intended
but

about
the

sp
eak

er'S
em
otional

to
n
e.
so
cial

relatio
n
sh
ip

to
th
e

liste
n
e
r

and
in
d
iv
id
u
al

id
en
tity

.
The

rig
h
t

hem
isphere

is
also

im
p
licated

in
the

p
ercep

tio
n
of
facial

co
n
fig
u
ratio

n
and

in
the

production
and

p
ercep

tio
n

facial
ex
p
ressio

n
,

nonverbal
v
isu
al.cu

es
w
hich

supply
inform

ation
re
la
tiv
e

to
both

th
e

in
d
\v
id
u
al

id
en
tity

and
th
e

em
otional

tone
or

affect
of

the
sp
eak

er.
The

em
ergence

of
and

atten
tio
n

to
D
oth

prosO
dlc

featu
res

and
elem

ents
of
facial

co
n
fig
u
ratio

n
early

in
ontogeny

and
crO

S
S
-C
U
lturally

su
p
p
o
rts

a
stro

n
g

biologiC
as

opposed
to

p
u
rely

cu
ltu
ral

b
asis

for
th
ese

im
portant

p
aralin

g
u
istic

com
m
unicative

featu
res.

rin
a
lly
.

th
ere

is
a
su
g
g
estio

n
th
at

th
e
pragm

atics
of

language,
the

in
teg
rated

use
of

a
ll

asp
ects

o
f

com
m
unicative

behavior
re
la
tiv
e

to
com

m
unicative

se
ttin

g
,

is
in

m
ajor

p
art

dependent
on

th
e
rig
h
t
hem

isphere.

o
r

group
m
em
ber

reco
g
n
itio

n
.

A
ssai

et
al.

(1976)
rep
o
rted

th
at

p
atien

ts
w
ith

rig
h
t

hem
isphere

lesio
n
s

w
ere

sig
n
ifican

tly
m
ore

im
paired

than
le
ft

hem
isphere

cases
in

d
iscrim

in
atin

g
am
ong

fo
reig

n
accen

ts.

P
ragm

atics
is

d
efin

ed
as

a
system

of
ru
les

th
at

ex
p
licate

the
use

of
language

ap
p
ro
p
riately

depending
on

ttle
s
itu
ationa

I
conte3C

t.
ro
r
exam

p
if'

som
eone

asks
"C
an

you
pass

the
sa
lt?
"
a
response

of'
"yes"

w
ithout

p
assin

g
th
e
sa
lt

is
lin
g
u
istic

a
lly

ap
p
ro
p
riate

(i.e
.,

a
yes/no

q
u
estio

n
w
as

asked)
but

p
rag
m
atically

in
ap
p
ro
p
riate

sin
ce

th
at
q
u
estio

n
w
as
not

an
inform

ation
q
u
estio

n
but

a
req
u
est.

L
in
g
u
istic

relatio
n
sh
ip
s

w
hich

have
fig
u
rativ

e
rath

er
than

lite
ra
l

m
eaning

(e.g
••

"H
e
w
as
w
earing

oil
lO
U
d
tie
")

are
also

thought
to

be
governed

under
th
is
pragm

atic
system

.
'P
atien

ts
w
ith

rig
h
t
hem

isphere
dam

age
have

been
found

to
respond

to
such

sen
ten
ces

lite
ra
lly

and
co
n
cretely

su
g
g
estin

g
th
at

although
th
eir

language
is

lin
g
U
istically

co
rrect,

it
is

p
rag
m
atically

in
co
rrect

1980).
The

stU
dy

of
pragm

atics
is

a
young

one
but

has
proven

very
fru
itfu

l.
Included

in
its

dom
ain

are
in
v
estig

atio
n
s

of
ru
les

fo
r

d
isco

u
rse,

effects
of

the
so
cial

rank
of

speakers
and

th
e

situ
atio

n
al

v
ariab

les
on

com
m
unicative

in
ten
t
and

o
rd
erly

tu
rn

taking
in
co
n
v
ersatio

n
.

A
lthough

too
num

erous
to

m
any

of
th
ese

areas
suggest

a
highly

organized
ru
le

base
w
hich

em
erges

early
in

the
developm

ent
of

com
m
unicative

in
teractio

n
.
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3
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H
andbook

of
C
I1nicai

N
europsychology,

Hew
Y
ork:

.and
Sons#

1980.
D
ore,

J.
The

d
e
ve
lopm

ent
of

speech
acts.

D
octoral

d
isse

rta
tio
n
.
C
ity

U
n
iv
ersity

o
f
Hew

Y
ork,

1973
.

reco
g
n
itio

n
.

In
in.

E
xperim

ental
1916.

B
rick

er,
P.

and
P
rozansky,

S
.

S
peaker

H.
L
ass

(E
d)

C
ontem

porary
Issu

es
P
h
o
n
etics,

Hew
Y
ork:

A
cadem

ic
P
ress,

sym
m
etry

O
f

actio
n
s.

Ekm
an,

P
.,

H
agen.

J.C
.
and

rrie
se
n
,
W
.V
.

The
em
otion

and
d
elib

erate
facial

P
sychophY

S
iology,

1
9
1
-Z
8
6
.
1
9
8
1
.

o
f

In
fa
n
t's

reco
g
n
itio

n
of

in
v
arian

t
featu

res
C
hild

D
evelopm

ent.
±r,

621-638,
1976.

F
agan,

J
.F
.

faces.

o
f

W
.

H
em
ispheric

p
ro
cessin

g
C
ortex#

19#
146-158,

1974.
B
lum

stein,
S
.
and

C
ooper,

in
to
n
atio

n
co
n
to
u
rs.

F
rie
d
.!.,

M
ateer.

C.•
O
jel'llann,

G
.A
.,

14ohns,
R
.
and

F
edio.

P
.

O
rg
an
izatio

n
of

v
isu
o
sp
atial

fu
n
ctio

n
s
in

hum
an

co
rtex

:
E
vidence

from
e
le
c
tric

a
l
stim

u
latio

n
.

B
rain

,
in
p
ress.

B
uchtel#

H
.A
.

H
em
ispheric

d
ifferen

ces
in
d
iscrim

in
atio

n
in

reactio
n

tim
e

to
facial

ex
p
ressio

n
s:

P
relim

in
ary

o
b
serv

atio
n
s.

S
ta
t.
B
ioI.

5
2
,

1447-1452.
1976.

C
am
pbell,

R.
A
sym

m
etry

in
in
terp

retin
g

and
ex
p
ressin

g
a

posed
facial

ex
p
ressio

n
.

C
ortex,

1!.
327-342,

1978.

ran
tz,

R
.L
.

P
attern

v
isio

n
in

young
P
suchological

R
ecord,

4
3
-4
7
.
1
9
5
8
.

in
fan
ts.

C
ohen,

G
.

H
em
ispheric

d
ifferen

ces
in
sev

ial
versus

p
a
ra
lle
l

p
ro
cessin

g
.

Journal
E
xperim

ental
P
sycholog4.

97
349-356,

1
9
7
3
.

C
urry,

r.
A

com
parison

of
left-h

an
d
ed

and
rig
h
t-h
an
d
ed

S
U
bjects

on
verbal

and
non-verbal

d
ich
o
tic

listen
in
g

task
s.

1967.

C
ondon,

W
.S.

and
S
anders,

L.W
.

S
ynchrony

dem
onstrated

betw
een

m
ovem

ents
of

the
neonate

and
ad
u
lt
speech.

D
evelopm

ent,
45,

456-462,
1914.

C
u
ttin

g
,
J.E
.

A
p
arallel

betw
een

degree
of

encod.dness
and

the
ear

advantage:
E
vidence

from
an
ear

m
onitoring

task
.
J.

of
the

A
coustical

S
o
ciety

A
m
erica.

52.
3
6
8
-3
7
6
;-1
9
7
3
-.--

Y
ork:

H
ew

D
rain.

S
peaker

and
speech

recep
tio
n
.

P
honetica,

G
arvin,

P
.
and

L
adefoged,

P
.

m
essage

id
en
tificatio

n
in

2,
1
9
3
-1
9
9
.
1963.

G
azzaniga,

M
.S.

The
B
isected

A
p
p
leto

n
-C
en
tu
ry
-C
ro
fts,

1978.

G
arnica.

o.
Som

e
p
ro
so
d
ic

and
p
aralin

g
u
istic

f.a
tu
re
s

of
sp
eech

'
to

young
ch
ild
ren
.

In
C
.
Snow

and
C
.
F
erguson

(E
ds)

T
alking

C
h
ild
ren
:

L
anguage

Input
L
anguage

A
cq
u
isitio

n
.

C
am
bridge:

C
am
bridge

U
n
iv
ersity

P
ress,

1
9
7
7
.

G
aZ
zaniga,

M
.S.

and
H
illy

ard
,

S
.A
.

L
anguage

and
speeach

cap
acity

of
the

rig
h
t
hem

isphere.
2
7
3
-2
8
0
,
1911.

K
eating,

C
.r.

C
U
lture

and
th
e

p
ercep

tio
n

of
so
cial

dom
inance

Trom
facial

expresS
ion.

of
P
erso

n
ality

and
S
o
cial

P
sychology.

4
0
.
615-627.

1981.

E
ffect

o
f
u
n
ila
te
ra
l
b
rain

of
tem

poral
o
rd
er.

C
ortex.

L.
C
31rm

on,
A
.
and

H
achshon,

I.
on

p
ercep

tio
n

418-418,
1971.

D
eC
asper,

A
.
and

F
if'er.

W
.P.

O
f

hum
an

bond
ing:

p
refer

th
eir

m
other's

v
o
ices.

S
cien

ce.
2ea.

1980.

N
ew
borns

1114-1176,
K
imur

a.
D
•

R
ig
ht

tem
p
0
I'a

I
lob

e
N
eurology,

264-271.
1
9
6
3
.

dam
age.

A
rchives

D
eK
ow
sky,

S
.T
.,

H
eilm

an#
K
.M
.,
B
ow
ers.

D.
and

U
alen

stein
.
E
.

R
ecognition

and
d
iscrim

in
atio

n
of

em
otional

faces
and

p
ictu

res.
B
rain

L
anguage.

206-214,
1980.

S
p
in
n
ler.

F
acial

reco
g
n
itio

n
in

p
a
tie
n
ts,

an
experim

ental
approach.

145-152,
1966.

D
eR
enzi,

E.
and

brain-dam
aged

H
eurology.

ti,

K
lein

,
P
"

M
oscov;tch.

M
.
and

U
igra,

C
.

A
tten

tio
n
al

m
echanism

s
in

tach
isto

sco
p
ic
reco

g
n
itio

n
o
f
w
ords

and
faces.

H
europsuchologia,

1
4
,
5
5
-6
6
.
1
9
7
6
.

language
gua

g
estu

re.
145-156,

1916.
K
im
ura,

D.
The

n
eu
ral

b
asis

of
S
tU
dies

in
H
eu
ro
lin
q
u
istics,

L
ockard.

J.
S
tu
d
ies

of
hum

an
so
cial

sig
n
als:

T
heory,

m
ethods

and
d
ata.

In
J.

L
ockard

<Ed)
E
volution

S
ocial

B
ehavior,

Hew
E
lsev

ier,
pp.

1-39,
1
9
8
0
.

of
site

N
onverbal

m
em
ory

and
hem

ispheric
H
europsychologia.

§
,
181-189,

1968.
D
eR
enzi,

E
.

lesio
n
.
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M
ateer,

C
•
and

K
imur

a,
D
•

m
ovem

ent
in

ap
h
asia.

1977.

Im
pairm

ent
of

nonverbal
o
ral

B
rain

and
lan
g
u
ag
e,

262-276.
W
eintraub,

S
.,

M
esulam

.
M
.
and

K
ram

er,
L
.

D
istu

rb
an
ces

in
prosody:

A
rig
h
t-h
em
isp
h
ere

co
n
trib

u
tio
n
to

language.
A
rchives

N
eurology,

3
8
,
742-744,

1981.

M
cG
lone.

J.
Sex

d
ifferen

ces
in

hum
an-brain

asym
m
etry:

A
c
ritic

a
l

su
rv
ey
.

B
eh
av
io
ral

and
B
rain

S
cien

ces,
215-227,

1980.

P
eters.

A
.M
.

The
b
eg
in
n
in
g
of

sp
eech

.
P
ap
ers

R
eports

on
C
hild

language
D
evelopm

ent,
S
tan
fo
rd

U
n
iv
ersity

,
26-32.

1974.

S
acheim

,
H
.,
G
ur,

R
.
and

S
aucy.

M
.C
.

E
m
otions

are
ex
p
ressed

m
ore

in
te
n
tly

on
th
e
le
ft
sid
e
of

th
e
face.

S
cien

ce,
202,

434-436,
1978.

R
oss,

E
.D
.

and
M
esulam

,
H
.

D
om
inant

language
fu
n
ctio

n
s

of
th
e
rig
h
t
hem

isphere:
P
rosody

and
em
o
tio
n
al
g
estu

rin
g
.

A
rchives

of
H
eurologu,

36,
144-148.

1979.

F".D
.

Ch
i
Id

p
a
tie
n
ts:

A
395-4B

2.

The
T
hrow

n
O
ut

T
heory

of
L
anguage

O
rig
in
s

John
A
.
R
oss

P
syC

hology
D
epartm

ent,
S
t.

L
aw
rence

U
n
iv
ersity

C
anton.

Hew
Y
ork

A
cknow

ledgm
ents

The
au
th
o
r
and

th
is

w
ork

w
ere

su
p
p
o
rted

by
N
IH

T
eacher

In
v
estig

ato
r

A
w
ard

KB7
HS

e0S0S
and

N
IH

R
esearch

G
ran
ts

NS
17111

and
NS

04053
to

th
e

D
ept.

of
N
eu
ro
lo
g
ical

S
u
rg
ery
,

U
n
iv
ersity

of
W
ashington.

C
.M
.
is

an
a
ffilia

te
o
f
th
e
C
h
ild

D
evelopm

ent
and

M
ental

R
etard

atio
n
C
en
ter.

Y
in.

R
.K
.

F
ace

reco
g
n
itio

n
by

b
rain

in
ju
red

d
isso

c
ia
te

a
b
ility

.
N
europsychologia.

1970.

Y
oung-B

row
ne,

G
.,

R
o
sen

field
,

H
.M
.
and

H
orow

itz,
In
fan
t
d
iscrim

in
atio

n
at

fa
c
ia
l

ex
p
ressio

n
.

D
evelopm

ent,
48,

555-562,
1977.

In
th
e
D
ecem

ber.
1981

issu
e
of

H
EN
.
W
illiam

C
alv
in
p
resen

ted
a

M
IN
I

COM
M
UNICATION

e
n
title

d
"T
he

T
hrow

ing
T
heory

fo
r

L
anguage

O
rig
in
s."

W
e
p
resen

t
h
ere

an
in
te
re
stin

g
d
isco

u
rse

betw
een

John
R
oss

and
W
illiam

C
alv
in
co
n
S
istin

g
of

resp
o
n
ses

by
R
oss,

C
alV

in.
and

R
oss

ag
ain
,
in
th
a
t
o
rd
er.

As
fa
r
as

can
be

p
resen

tly
determ

ined
"undoubtedly

hum
ans

are
th
e

outgrow
th

or
a
w
hole

se
rie
s
of
se
le
c
tiv
e

p
ressu

res,
w
hich

fo
rced

our
p
red
ecesso

rs
to

learn
to

eat
novel

fo
o
d
s.

liv
e

in
co
ld
er

h
a
b
ita
ts.

develop
k
in
sh
ip

stra
te
g
ie
s"

(C
alv
in
,
1981,

p
.
21)

as
w
ell

as
a
h
o
st
o
f
o
th
er

b
eh
av
io
rs.

H
ow
ever,

to
p
o
stU

late
th
a
t
th
ese

b
eh
av
io
rs,

stro
n
g
ly

augm
ented

by
th
e
a
b
ility

of
th
e
fem

ale
to

throw
a

sto
n
e

at
a
p
red
ato
r
or

prey
w
ith

one
hand.

w
as
th
e
ra
tc
h
e
t

n
ecessary

fo
r
hum

an
ev
o
lu
tio
n

and
language

developm
ent,

is
very

q
u
estio

n
ab
le.

T
here

are
th
ree

reaso
n
s

fo
r
th
is.

F
irst,

if
th
e
fem

ale
is

going
to

be
5
0

good
at

throw
ing

Z
aid
el,

E.
lin
g
u
istic

com
petence

and
re
la
te
d

fu
n
ctio

n
s

in
th
e

rig
h
t

cereb
ral

hem
isphere

of
m
an

fo
llo
w
in
g

com
m
issurotom

y
and

hem
ispherectom

y.
D
octoral

d
isse

rta
tio
n
,
C
alifo

rn
ia
In
stitu

te
of

T
echnology,

1973.

IRESPONSE:
lQ

C
A
lU
IN
'S

THROW
ING

THEORYI

A
ldine

learn
in
g
.

C
hicago:

C
om
m
unication.

N
onverbal

1972.

D
iso
rd
ers

of
learn

in
g
and

m
em
ory

a
fte
r

tem
poral

ex
cisio

n
in

m
an.

H
eu
ro
p
su
ch
o
lo
g
ia,

191-209,

W
arrington,

E
.K
.
and

Jam
es.

N
.M
.

An
ex
p
erim

en
tal

in
v
estig

atio
n

of
fa
c
ia
l

reco
g
n
itio

n
in
p
a
tie
n
ts

W
ith

u
n
ila
te
ra
l
cereb

ral
lesio

n
s.

317-326.
1967.

T
ucker,

D
.,
W
atson,

R.
and

H
eilm

an,
K
.

D
iscrim

in
atio

n
and

ev
o
catio

n
of

a
ffe
c
tiv
e
ly

in
to
n
ed

speech
in
p
a
tie
n
ts

w
ith

rig
h
t
p
a
rie
ta
l
d
isease.

£1.
947-950,

1977.

M
atsum

oto,
H
oi

H
ik
i.

5
.,

S
one,

T
.
and

H
im
ura,

T
.

M
u
ltid

im
en
sio
n
al
rep
resen

tatio
n
of

p
erso

n
al
q
u
a
lity

and
its

aco
u
stic

c
o
rre
la
te
s.

IEEE
A
udio

and
E
lectro

aco
u
stics,

A
V
-21,

428-436,
1973.

U
an

L
ancker,

D.
and

C
an
ter.

G
.J.

Im
pairm

ent
of

v
o
ice

and
face

reco
g
n
itio

n
in
p
a
tie
n
ts
w
ith

h
em
isp
h
eric

dam
age.

P
resen

ted
at

B
A
B
B
l,
N
iag
ara

F
a
lls.

New
Y
ork,

1982.

M
ehrabian,

A
.

A
th
erto

n
,

M
oerk,

E
.
P
rin
cip
les

of
in
te
ra
c
tio
n
in

language
M
errill-P

alm
er
g.,

229-257,
1972.

S
ach

s,
J
.,

B
row

n,
R.

and
S
alern

o
,

R.
A
dults

speech
to

ch
ild
ren
.

In
von

R
affler-E

ag
le

and
Y
.
L
ebrun

C
E
ds)

B
aby

T
alk

and
In
fan
t
S
peech,

lisse
,
N
eth
erlan

d
s:

S
w
ets

and
Z
e
itlin

g
e
r.

1976.

H
iln
er,

B.
lobe
1972.
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sto
n
es

th
a
t

th
e

v
elo
city

of
th
e
throw

w
ill
k
ill

or
m
aim

,
then

an
overhand

throw
w
ould

be
p
red
icted

.
The

ev
id
en
ce

does
not

appear
to
su
p
p
o
rt
th
e
se
le
c
tio
n
of

high
v
elo
city

,
w
ell

aim
ed,

overhand
throw

ing
by
to
d
ay
's

W
D
m
en.

Second#
if

th
e

advent
of

th
e
"throw

ing
genes"

w
ill

p
erm

it
fem

ales
to

p
ro
tect

them
selves

and
th
e
ir

unborn
so

th
a
t

th
ey

are
not

chased
and

th
u
s
do

nD
t
spD

ntaneously
ab
o
rt,

we
sh
o
u
ld
fin
d

d
ata

th
at

in
d
icate

th
a
t
nonhum

an
p
rim

ates
ra
th
e
r

freq
u
en
tly

sp
o
n
tan
eo
u
sly

ab
o
rt

a
fte
r
being

ch
ased

.
A
lthD

U
gh

th
e
d
ata

m
ay
e
x
ist,

it
appears

to
be

hard
to
d
isco

v
er.

T
h
ird
,

w
hat

kind
D
f
n
eu
ral

m
achinery

w
D
uld

be
n
ecessary

fo
r
th
is

ty
p
e
of

throw
ing

w
hich

in
v
o
lv
es

one
second,

m
D
re

or
le
ss,

o
f

throw
ing

tim
e?

C
alvin

(1981)
p
o
stu
lates

th
a
t
th
e
cereb

ral
co
rtex

is
in

ch
arg
e

of
th
is

type
of

throw
,
and

th
a
t
th
ere

w
ould

be
th
e

se
le
c
tio
n
fo
r
n
eo
co
rtical

tissu
e
w
hich

w
ould

sequence
it.

The
n
eu
ro
b
eh
av
io
ral

d
ata,

how
ever.

w
ould

appear
to

in
d
icate

o
th
erw

ise.
The

w
ork

O
f
K
ornhuber

(1974)
and

D
eLong

(1974)
d
em
o
n
strate

th
a
t

slow
,

"ram
p"

m
ovem

ents
are

under
th
e

co
n
tro
l
of

th
e
b
asal

g
an
g
lia,

and
th
u
s,

th
e

co
rtex

.
T
hese

are
th
e

slow
m
ovem

ents
th
a
t
req
u
ire

som
e
type

of
sensD

ry
feedback

to
co
n
tro
l
th
e
next

step
in

th
e

m
ovem

ent.
F
or

exam
ple,

th
e
groom

ing
of

one
p
rim

ate
by

an
o
th
er.

The
m
oving

of
th
e
h
a
ir,

th
e
seein

g
of

a
p
iece

of
d
eb
ris,

th
e
p
ick
in
g
at

it
w
ith

a
p
recise

fin
g
er

m
ovem

ent,
th
e
ta
c
tile

and
v
isu
al

in
p
u
t
th
at

th
e
O
b
ject

is
in
th
e
fin
g
ers,

and
th
e

re
su
ltin

g
m
ovem

ent
O
f
th
e

w
ould

be
under

cD
rtical

and
b
asal

g
an
g
lia

co
n
tro
l.

K
ornhuber

(1974)
fu
rth
e
r
in
d
icates

th
a
t

th
e

m
ovem

ents
n
ecessary

fo
r
th
e
throw

ing
of

an
such

as
a

m
ay

be
in
itia

te
d

by
th
e
co
rtex

b
u
t
is

under
th
e
co
n
tro
l

of
th
e

cereb
ellu

m
,

m
edullary

ad
pD
ntine

m
otor

n
u
clei.

A
b
a
llistic

m
ovem

ent,
such

as
sw
inging

a
throw

ing
a
b
a
ilo
r

a
sto
n
e,

is
a
m
ovem

ent
th
a
t
is
c
a
rrie

d
o
u
t
W
ithout

feed
b
ack

.
The

in
d
iv
id
u
al
"se
ts"

th
e
p
ro
p
er

"sw
itch

es"
b
efo
reh
an
d
.

th
e

O
b
ject

is
m
oved

according
to

a
p
red
eterm

in
ed

and
th
e
co
o
rd
in
ated

p
attern

of
m
uscle

m
ovem

ents
is

c
a
rrie

d
out

W
ithout

feedback
u
n
til

th
e

S
U
bject

re
a
liz
e
s
W
hether

th
e

m
ovem

ent
w
as

done
c
o
rre
c
tly

D
r
n
o
t.

It
is

im
p
o
rtan

t
to

re
a
liz
e

th
at

th
is

w
hole

p
a
tte
rn

of
m
ovem

ents
has

feedback
only

at
th
e
term

in
atio

n
of

th
e
seq

u
en
ce,

w
hereas

in
a

m
ovem

ent
each

p
art

o
f
th
e
m
ovem

ent
is

under
th
e
co
n
tro
l
of

feedback.

ThU
S,
th
ere

does
not

appear
to

be
m
uch

anatom
ical

"d
ata"

to
su
p
p
o
rt

th
e
idea

of
fem

ale
sto
n
e
throw

ing
being

p
art

of
th
e
ra
tc
h
e
t
w
hich

helped
se
t

th
e

stag
e

fo
r

hum
an

ev
o
lu
tio
n
and

language
developm

ent,
p
a
rtic

u
la
rly

co
n
sid
erin

g
th
a
t
w
om
en
are

less
la
te
ra
lly

d
iffe

re
n
tia
te
d
th
an

m
en

(L
evy

and
1978).

A
s
w
ell.

th
e

seq
u
en
cer

p
o
stU

lated
by

C
alv
in

(1981)
has

to
be

m
oved

from
th
e

neocD
rtex

to
th
e

35

cereb
ellu

m
.

H
ow
ever,

th
e
o
b
serv

atio
n
al

stU
dy

of
L
ockard

et
a
l.

(1979)
and

th
e

lite
ra
tu
re

review
th
erein

c
le
a
rly

in
d
icate

th
a
t
w
om
en

do
p
refer'

to
carry

th
e
ir

young
in
th
e
ir

le
ft

arm
.

T
here

m
ust

be
an
ex
p
lan
atio

n
fo
r
th
is

behaviD
r

o
th
er

than
th
ro
w
in
g
.

If
it

is
s
till

p
D
stu
lated

th
a
t

le
ft

hem
isphere

dom
inance

of
language

and
seq

u
en
tial

fu
n
ctio

n
in
g
is

gO
ing

to
be
th
e
ex
p
lan
ato
ry

m
echanism

fo
r
le
ft

arm
h
o
ld
in
g

of
th
e

young
c
h
ild
,
then

it
should

be
q
u
ite

p
o
ssib

le
to

d
em
o
n
strate

th
a
t
rig
h
t
handed,

n
o
n
in
v
erted

and
in
v
erted

w
riters

should
show

le
ft

hand
h
o
ld
in
g

of
young

ch
ild
ren
.
It

has
been

p
o
stU

lated
(L
evy

and
R
eid,

1978)
th
a
t
th
e

form
er

of
th
ese

groups
u
ses

th
e
le
ft
cereb

ral
hem

isphere
to

cO
D
rdinate

th
e
ir

rig
h
t
hand

m
otor

a
c
tiv
ity

w
hervas

th
e
la
tte
r
u
ses

th
e
rig
h
t

hem
isphere.

In
non

in
v
erted

rig
h
t
handed

people
th
e
m
ajo
rity

o
f
th
e
pyram

idal
tra
c
t
cro
sses

in
th
e
m
edulla

to
co
n
tro
l
th
e

rig
h
t

and
in
th
e
in
v
erted

w
riter

th
e
pyram

idal
p
ath

does
not

d
ecu

ssate
as

co
m
p
letely

and
th
u
s

th
e

rig
h
t

n
eo
co
rtex

co
n
trD

ls
th
e
rig
h
t
hand.

T
hus,

th
ese

tw
o
groups

sh
o
u
ld
carry

in
th
e
le
ft

arm
.

S
im
ilarly

,
th
e

n
o
n
in
v
erted

and
in
v
erted

le
ft

hander
should

p
refer

to
carry

th
e
ch
ild

in
th
e
rig
h
t
arm

and
leave

th
e
le
ft

arm
free

fo
r
b
e
tte
r

m
otor

co
n
trO

l.
An
o
b
serv

atio
n
al

stU
dy

co
u
ld
reso

lv
e
th
is.

H
ow
ever.

th
e
assum

ption
th
a
t
th
e
w
ritin

g
hand

w
ill

g
iv
e

a
good

m
easure

of
th
e

language
hem

isphere
as

w
ell

as
of

m
otor

fu
n
ctio

n
is

q
u
estio

n
ab
le.

The
m
otor

fu
n
ctio

n
of

w
ritin

g
appears

to
be

a
pyram

idal
fu
n
ctio

n
.

B
ut

is
th
e
act

of
arm

m
ovem

ent
or

a
throw

under
pyram

idal
co
n
tro
l?

B
rooks

and
S
toney

(1971)
and

H
effn

er
and

M
asterson

(1975)
in
d
icate

th
a
t
th
e
fu
n
ctio

n
of

th
e
pyram

idal
system

is
asso

ciated
w
ith

fin
g
er

d
e
x
te
rity

and
not

w
ith

larg
e

m
ovem

ents.
fin
g
er

m
anipU

lation
of

a
sto
n
e
b
u
t
n
o
t
its

throw
.

A
rm

m
ovem

ents
w
ould

be
ex
trap

y
ram

id
al

and
to

th
e
ex
ten
t
th
a
t

th
ey

dem
and

c
o
rtic

a
l
co
n
tro
l
th
ey

sh
o
u
ld

dem
and

about
th
e

sam
e

in
any

advanced
p
rim

ate
--

or
at

le
a
st

less
d
ifT
e
re
n
tia
tio
n
betw

een
sp
ecies

than
is

show
n

in
pyram

idal
neuroanatom

y.
T
hus

we
cannot

p
red
ict

a
sm
all

step
to

language
seq

u
en
cin
g
.

A
s
p
reu
io
u
sly

L
ockard

e
t
a
t.

(1979)
haue

p
o
in
ted

o
u
t
th
at

w
om
en

p
refer

to
carry

ch
ild
ren

in
th
e
ir

le
ft

and
th
a
t
one

of
th
e
reaso

n
s
fo
r
th
is

is
so

th
a
t

th
e

ch
ild

can
hear

th
e
m
atern

al
h
eartb

eat.
It

appears
th
at

th
is
ex
p
lan
atio

n
is

as
good

an
ex
p
lan
ato
ry

d
ev
ice

as
we

p
resen

tly
have.

and
th
a
t

th
e
n
o
tio
n
th
a
t
w
om
en

show
th
is

b
eh
av
io
r
as

a
re
su
lt
of

a
se
le
c
tio
n
fo
r
sto
n
e
throw

ing
w
hich

then
evolved

in
to

language
fu
n
ctio

n
in
g
does

not
hold

up.

B
rooks.

U
.B
.
and

S
to
n
ey
,
S
.D
.,
Jr.

M
otor

m
echanism

s:
The

ro
le

of
th
e
pyram

idal
system

in
m
otor

co
n
tro
l.

A
nnual

R
eview

Q
L
P
h
u
slo
lo
g
y
,
33,

337-392,
1971.

3
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June,

1982

T
hrow

ing
T
heory

T
hrow

n
O
ut
fo
r
T
arg
et
P
ractice

L
ockard,

J.5
.•

D
aley.

P
.C
.
and

G
underson.

U
.M
.

M
aternal

and
p
atern

al
d
ifferen

ces
in
in
fan
t
carry

:
U
.S
.
and

A
frican

d
ata.

A
m
erican

N
a
tu
ra
list.

1
1
3
(2
),
235-246.

1979.

R
esponse

by
W
illiam

H
.
C
alv
in

D
epartm

ent
of

N
eu
ro
lo
g
ical

S
u
rg
ery

U
n
iv
erS

ity
of

W
aS
hington.

S
e
a
ttle

L
evy.

J.
and

R
eid,

M
.
V
ariatio

n
s
in

cereb
ral

o
rg
an
izatio

n
as

a
fu
n
ctio

n
O
f
handedness,

hand
p
o
stu
re

in
w
ritin

g
and

sex
.

Jo
u
rn
al

of
E
xperim

ental
P
sychO

logy:
G
en
eral,

1
E
l7
(2
).
1
1
9
-1
4
4
.
1978".

N
eural

m
achinery

is.
D
f
co
u
rse,

at
th
e

co
re

of
my

argum
ent

and
R
oss

p
ro
p
erly

fo
cu
ses

upon
it.

B
ut

I
am

n
o
t

su
re

th
a
t
c
o
rtic

a
l

v
s.
c
e
re
b
e
lla
r.

m
ale

v
s.
fem

ale.
o
r

pyram
idal

v
s.
ex
trap

y
ram

id
al

d
ich
o
to
m
ies

are
going

to
fu
rth
er

th
e
argum

ent.
It

m
ay

b
e,

of
co
u
rse,

th
a
t

th
e

pyram
idal

sy
stem

's
sp
e
c
ia
liz
a
tio
n
in
th
e
d
ista

l
m
usculature

is
relev

an
t
tD
th
e
key

tim
in
g
step

th
e
throw

ing
sequence:

th
e

release
of

the
rD
ck

by
th
e
fin
g
ers

d
u
rin
g
th
e
narrow

"lau
n
ch

w
indoW

"
near

th
e
to
p
o
f
th
e

throw
ing

arc
(C
alv
in
,

1982;
198Z

,
in

p
re
ss).

S
ince

o
th
er

p
rim

ates
do

not
ty
p
ic
a
lly

engage
in
p
recisio

n
throw

ing
b
eh
av
io
rs,

our
m
onkey

lesio
n

ex
p
erim

en
ts

ten
d

to
upon

d
e
fic
its

in
fin
e

m
an
ip
u
latio

n
task

s,
such

as
p
ick
in
g

w
orm

s
o
u
t

h
o
les.

H
andedness

is
stro

n
g
e
st,

how
ever.

fo
r
b
a
llistic

m
ovem

ents
such

as
throw

ing
and

ham
m
ering,

nD
t
to
r
fin
e
m
ovem

ents
such

as
th
read

in
g

n
eed

les
(A
n
n
ett,

1970)
w
hose

an
teced

en
ts

m
ay

w
ell

be
th
e
p
rim

ate
groom

ing
and

seed
-fo
rag
in
g

b
eh
av
io
rs.

com
paring

th
e
sex

es.

B
ut.

w
hatever

the
fa
te

o
f
th
is

m
atern

al
augm

entation
to

se
le
c
tio
n
,

throw
ing

by
non-m

aternal
hom

inids
is
s
till

a
behaV

ior
expD

sed
to
stro

n
g

se
le
c
tio
n

p
ressu

res
--

and
one

w
hich.

has
th
e
p
o
te
n
tia
l
fo
r
a
hD
m
inid

p
o
p
U
latio

n
ex
p
lo
sio
n
,

as
hom

inids
dependent

upon
su
b
tro
p
ical

fo
rag
in
g

could
now

liv
e

in
th
e

co
ld
er

clim
ates,

seco
n
d
arily

u
tiliz

in
g
th
e

w
idespread

h
a
b
ita
ts

of
th
e
ir
p
rey
,
b
ird
s
and

sm
all

m
am
m
als.

in
p
ro
p
er

om
nivore

p
red
ato
r
fash

io
n
.

I
hope

th
a
t
th
e

m
atern

al
p
O
S
S
ib
ility

w
ill

not
overshadow

th
e

m
ore

m
undane

se
le
c
tio
n
asp

ects.

The
second

p
o
in
t

concerns
se
le
c
tio
n

p
ressu

res.
a

com
m
entary

on
my
su
g
g
estio

n
th
at

th
e
fe
tu
s/in

fa
n
t
su
rv
iv
ed

in
accordance

W
ith

its
m
o
th
er's

acq
u
ired

a
b
ilitie

s
as

w
ell

as
its

ow
n
ta
le
n
ts.

I
too

am
unaw

are
of

any
d
ata

on
th
e

p
o
in
t;

y
et

th
e

m
o
th
er/in

fan
t
co
u
p
lin
g

fo
r

se
le
c
tio
n

prO
V
ides,

in
th
eo
ry
.
an
a
ttra

c
tiv
e
p
ath

fo
r
se
le
c
tin
g

m
any

k
in
d
s
of
a
b
ilitie

s.
not

ju
st

th
ro
w
in
g
.

I
agree

th
a
t
th
ere

m
ust

be
an

ex
p
lan
atiD

n
fo
r
th
e
''It>

ft-arm
ed''

in
fan
t
carry

in
g

otht>r
th
an

th
ro
w
in
g
.

Indeed.
I

su
sp
ect

th
a
t

rig
h
t-h
an
d
ed
n
ess

is
lik
ely

a
const>

quence
of

left-arm
ed

in
fan
t
carry

,
W
hich

is
itse

lf
perhaps

an
ad
ap
tatio

n
to

p
acify

new
borns

w
hich

com
plain

w
hen

being
w
eaned

from
th
e

sound
of
th
e
hedrtbt>

at
tD

w
hich

th
ey

becam
e

accustom
ed

in
u
tero

.
H
unting

m
others

w
ould

need
to

keep
in
fan
ts
q
u
ie
t;

because
of

th
e
h
e
a
rt's

le
ft-sid

e
d
asp

ect,
th
is

w
ould

be
b
est

done
W
ith

th
e
left-arm

ed
carry

.
so

m
others

w
ith

le
ft
b
rain

m
otor

sequenC
ing

and
rig
h
t-h
an
d
ed

throw
ing

m
ight

be
b
e
tte
r

h
u
n
ters

th
an

m
others

w
hose

b
est

thrO
W
ing

arm
w
as
also

th
e
ir

b
est

in
fan
t-p
acify

in
g

arm
(C
alv
in
,

1983,
in

p
re
ss).

M
aternal

throw
ing

p
ro
v
id
es

som
e
unique

and
esp

eC
ially

stro
n
g

p
o
ssib

ilitie
s

fo
r

se
le
c
tio
n

m
im
icking

neo-L
am
arckian

in
h
eritan

ce.

o
rig
in
s.

of
th
e

d
ig
ita
l

1
6
1
-2
0
0
.

The
title

of
D
r.
R
o
ss'

com
m
entary

is
d
e
lig
h
tfu
lly

in
v
en
tiv
e,

b
u
t
I
am

in
too

m
uch

agreem
ent

w
ith

w
hat

he
say

s
to
b
eliev

e
th
a
t
h
is
title

ad
eq
u
ately

encapS
U
lates

h
is

te
x
t.

The
th
eo
ry

w
as,

how
ever,

throw
n
o
u
t
to

prO
V
ide

everyone
W
ith

som
e
ta
rg
e
t
p
ractice

on
a
"fa
st

p
ath
"

p
ro
p
o
sal

fo
r

en
cep

h
alizatio

n
.

D
eL
ong.

M
.

M
otor

fu
n
ctio

n
s

of
th
e

b
asal

g
an
g
lia:

S
in
g
le-u

n
it

a
c
tiv
ity

d
u
rin
g
m
ovem

ent.
n
F
.O
.
S
chm

itt
and

F
.G
.
W
orden

(E
ds)

The
N
eu
ro
scien

ces:
T
hird

S
tudy

P
rogram

.
C
am
bridge:

M
IT
P
ress,

1974.

C
alv
in
,
W
.H
.

The
throw

ing
th
eo
ry

to
r

language
H
um
an

E
thO

logy
N
ew
sletter,

17-22,
1981.

H
is
firs

t
p
o
in
t,
th
a
t
m
odern

hom
inids

are
n
o
t

noted
fo
r
th
e
ir

throw
ing

a
b
ilitie

s,
m
ay

w
ell

be
v
alid

but
su
rely

som
eone

else
w
ill

w
rite

about
p
ra
c
tic
e
e
ffe
c
ts,

about
th
e

ex
clu
sio
n

of
g
irls

from
th
e
L
ittle

L
eague.

E
tc.

My
in
te
re
st

is
in
early

hom
inid

p
ra
c
tic
e
s,

hoping
to
g
et
at

th
e

q
u
estio

n
of

o
rig
in
s

and
b
ig
g
er

b
rain

s.
not

p
resen

t-d
ay

h
y
p
ertro

p
h
y
(1

avoided
talk

in
g

m
uch

about
b
aseb

all
p
itc
h
e
rs

fo
r

th
e

sam
e
reaso

n
).

T
here

is.
of

co
u
rse.

even
less

d
ata

on
early

th
an

on
m
odern

fem
ale

th
ro
w
in
g
a
b
ilitie

s.
W
e
w
ill

ju
st

have
to

hope
th
at

the
th
eo
ry

w
ill

in
sp
ire

som
eone

to
d
esig

n
a
good

experim
ent

or
look

at
fo
ssil

shO
U
lder

jo
in
ts,

H
effn

er,
R
.
and

M
asterson.

B
.

U
ar

iat
ion

in
form

pyram
idal

tra
c
t

and
its

re
la
tio
n
sh
ip

to
d
e
x
te
rity

.
B
rain

,
B
ehavior

E
v
o
lu
tio
n
.
1£,

1975.

K
ornhuber.

H
.H
.

C
ereb

ral
co
rtex

,
cereb

ellu
m
,

and
b
asal

g
an
g
lia:

An
in
tro
d
u
ctio

n
to

th
ese

m
otor

fu
n
ctio

n
s.

In
F
.O
.
S
ch
m
itt

and
F
.G
.
W
orden

(£
d
s)

The
N
eu
ro
scien

ces:
T
hird

StU
dy

P
rogram

,
C
am
bridge:

M
IT
P
ress.

1974.
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.Tune,

1
9
8
2

H
am
m
ering

by
chim

panzees
to

crack
open

nut
sh
e
lls

(B
oesch

and
B
oesch.

1981)
is

an
actio

n
w
hich

is
p
ro
b
ab
ly

m
ore

clo
sely

re
la
te
d

to
throw

ing
th
an

are
th
e
ty
p
ical

pyram
idal

tra
c
t
b
eh
av
io
rs

in
th
e

lite
ra
tu
re
--

and
th
e

m
ost

so
p
h
isticated

tech
n
iq
u
es

are
larg

ely
p
racticed

by
th
e

fem
ales.

I
see

preprogram
m
ed

sequences
fo
r
b
a
llistic

m
ovem

ents
as

prO
V
iding

n
eu
ral

m
achinery

very
sim

ilar
to

w
hat

m
ight

be
handy

fo
r
th
e
recu

rsiv
e
asp

ects
o
f
an
aly
zin
g
our

seq
u
en
tial

language
w
ith

its
em
phasis

on
w
ord

o
rd
er.

In
th
e
form

er
case,

one
needs

a
b
u
ffer

in
w
hich

to
load

th
e

p
ro
p
er

m
otor

sequences
d
u
rin
g

"g
et

se
t,··

W
hich

can
be

rap
id
ly

and
p
recisely

em
ptied

at
"go"

to
o
rc
h
e
stra

te
a
so
p
h
isticated

rap
id

m
ovem

ent.
T
hat

sam
e
b
u
ffer

w
ould

be
ju
st
th
e
th
in
g

fo
r
hO
lding

th
e
receiv

ed
com

ponents
of

a
long

sen
ten
ce

(fo
r

exam
ple,

th
is

o
n
e)

w
hile

phonem
es

w
ere
firs

t
an
aly
zed

l
then

p
h
rases.

then
th
e
w
hole

sen
ten
ce

analyzed
w
ith

som
ething

sim
p
ler

hoJding
th
e
p
lace

of
th
e
p
h
rases.

B
ecause

phonem
e

d
iscrim

in
atio

n
seem

s
in
tim

ately
re
la
te
d
to

m
aking

a
"m
otor

m
odel"

o
f
w
hat

you
hear

(O
jem

ann.
1
9
8
2
),
the

idea
o
f
a
m
otor

bU
ffer

being
used

fo
r
recu

rsiv
e
n
eu
ro
lin
g
u
istic

an
aly
sis

is
not

u
n
reaso

n
ab
le.

I
agree

th
a
t
b
a
llistic

M
ovem

ents
m
ust

rely
h
eav

ily
upon

pre-program
m
ed

sequences
ra
th
e
r
th
an

feed
b
ack

.
I
to
o
w
ould

have
picked

cereb
ellu

m
as

my
prim

e
can

d
id
ate

fo
r
p
recisio

n
tim

in
g

(see,
fo
r

exam
ple,

K
oosis

e
t
a
l..

1
9
8
1
),

had
I
not

been
so
fam

iliar
w
ith

th
e
m
anual

and
o
ra
l-fa

c
ia
l

sequenC
ing

sp
e
c
ia
liz
a
tio
n
s

o
f
th
e

le
ft

hem
isphere

--
and

w
ith

th
e

in
teractio

n
s
betw

een
co
n
cu
rren

t
speech

and
m
anual

seq
u
en
cin
g

(L
om
as

and
K
im
ura,

1976>
.

A
t
th
is

stag
e,

we
cannot

d
istin

g
u
ish

betw
een

c
o
rtic

a
l
and

c
o
rtic

a
l-su

b
c
o
rtic

a
l
loops;

th
e

stro
k
e

ev
id
en
ce

is
too

cru
d
e,

and
th
e
stim

u
latio

n
d
ata

C
O
jem

ann
and

M
ateer,

1979)
m
erely

show
s
su
rface

site
s

w
here

th
e

ongoing
b
eh
av
io
rs

can
be

d
isru

p
ted
,

w
hich

is
not

n
ecessarily

w
here

th
o
se

b
eh
av
io
rs

"re
sid
e
."

A
nalogous

c
lin
ic
a
l
o
p
p
o
rtu
n
ities

have
n
o
t
eX
isted

to
te
st

hum
an
b
asal

g
an
g
lia

in
a
sim

ilar
w
a.y.

W
hile

we
cannot

elim
in
ate

any
p
o
ssib

ilitie
s

at
th
is

stag
el

se
le
c
tio
n

fav
o
rin
g

a
le
ft

hem
isphere

sequencer
could

u
n
iq
u
ely

p
ro
v
id
e
n
eu
ral

m
achinery

fo
r

a
v
ariety

o
f
o
th
er

fu
n
ctio

n
s

know
n

(B
radshaw

and
N
ettleto

n
,
1981)

to
resid

e
p
rim

arily
in
th
e
le
ft
hem

isphere.

A
nd

The
T
arg
et

W
ag
P
reyed

U
pon?

toin
Ce

115
1983,

The
n
atu
re

of
B
ehav.

B
rain

S
ci.•

F"rom
M
eG
raw

H
i
II,

H
um
an

language
co
rtex

:
sy
n
tax
.

and
seq

u
en
tial

sy
stem

s.
S
cien

ce.
2
0
5
.

D
id

throw
ing

sto
n
es

shape
hom

inid
b
rain

E
thology

and
S
o
cio
b
io
lo
g
y
,
1982.

in
p
ress.

The
T
hrow

ing
M
adonna:

B
rain

s.
New

Y
ork:

O
jem

ann,
G
.A
.
and

M
ateer.

C
.

L
o
calizatio

n
of

m
em
ory.

m
otor-phonem

e
id
e
n
tific

a
tio
n

1481-14B
3,

1979.

O
jem

ann,
G
.A
.
In
te
rre
la
tio
n
sh
ip
s

in
th
e

lo
c
a
liz
a
tio
n

of
language.

m
em
orY

I
and

m
otor

m
echanism

s
in

hum
an
co
rtex

and
th
alam

u
s.

In
R
.A
.
T
hom

pson
(ed
)

New
P
ersp

ectiv
es

ill
C
ereb

ral
L
o
calizatio

n
.

New
Y
ork:

R
aven

P
ress.

1
9
8
2
.

K
oosis.

J.D
.•

C
um
m
ins,

K
.L
.•

W
axm

an,
5.G

.
and

M
alenka,

R
.C
.

im
pulse

en
train

m
en
t:

C
om
puter

sim
u
latio

n
and

stU
d
ies

on
th
e

p
a
ra
lle
l

fib
e
rs

o
f

th
e

cereb
ellu

m
.

N
eural

.•
72,

628-637,
1
9
8
1
.

R
esponse

by
John

A
.
R
oss

P
sychology

D
epartm

ent.
S
t.

L
aw
rence

U
n
iv
ersity

B
radshaw

,
.T
.L
.
and

N
ettleto

n
,

N
.C
.

h
em
isp
h
eric

sp
e
c
ia
liz
a
tio
n
in

m
an.

5
1
-9
1
,
1
9
8
1
.

B
oesch,

C
.
and

B
oesch,

H
.

Sex
d
ifferen

ces
in

th
e

use
of

n
atu
ral

ham
m
ers

by
w
ild

chim
panzees:

A
p
relim

in
ary

re
p
o
rt.

E
vol.•

10,
5
8
5
-5
9
3
,
1981.

L
om
as.

J.
and

K
im
ura.

D
.

In
trah

em
isp
h
eric

in
te
ra
c
tio
n

b
etw

een
sp
eak

in
g

and
seq

u
en
tial

m
anual

a
c
tiv
ity
.

H
eu
ro
p
sy
ch
o
lo
g
ia.

14,
2
3
-3
3
,
1976.

A
n
n
ett,

M
.

A
c
la
ssific

a
tio
n

of
hand

p
referen

ce
by

asso
ciatio

n
an
aly
sis.

B
ritish

Jo
u
rn
al

P
sychology,

303-321.
1
9
7
B
.

C
alv
in
.
W
.H
.

Hom
in

id
p
ress.

C
alv
in
,

W
.H
.

ev
o
lu
tio
n
?

C
alv
in
,
W
.H
.

A
sto
n
e
's
throw

and
its

launch
W
indow

:
B
igger

hom
inid

b
rain

s
fo
r
tim

in
g
redundancy?

(1
9
8
2
,
su
b
m
itted

fo
r
p
u
b
licatio

n
)

som
e

o
f
th
ese

id
eas

on
language

but
rig
h
t
b
rain

though
such

re
su
lts

m
ight

m
ake

th
e

b
est

o
u
t
o
f

a
th
an

upon
th
e

e
a
sie
st

The
p
O
S
S
ib
ility

of
te
stin

g
in
d
iv
id
u
als

W
ith

le
ft

b
rain

seq
u
en
cin
g
is

an
a
ttra

c
tiv
e
one,

re
fle
c
t

m
ore

on
hoW

to
less-th

an
-o
p
tim

al
arrangem

ent
ev
o
lu
tio
n
ary

p
ath
.

As
D
r.
C
alV

in
(1
9
8
2
)
has

said
so

w
ell,

th
ere

appears
to

be
little

th
a
t

we
can

d
isag

ree
on

and
little

th
at

we
can

re
a
lly

say
we

u
n
d
erstan

d
W
hen

it
com

es
to

th
e

u
n
d
erly

in
g

39
4
0



or
any
tw
o

HUM
AN

ETHOLOGY
N
EW

SLETTER
June,

1982

n
eu
ral

m
achinery

th
a
t

co
n
tro
ls

e
ith
e
r

..throw
ing"

..lan
g
u
ag
e.'·

If
th
a
t
is
c
o
rre
c
t,

and
if

I
am

to
o
ffe
r

type
of

resp
o
n
se

to
h
is

resp
o
n
se,

th
en

I
have

a
lte
rn
a
tiv
e
s.

O
ne

w
ould

be
to

ru
sh

to
th
e
lib
ra
ry
,
look

up
referen

ces
w
hich

m
ay
o
r
m
ay
not

agree
w
ith

C
alv
in

(and
m
e)
or

push
back

my
ch
air

and
try

to
th
in
k
.

I
p
refer

th
e

at
th
is
p
o
in
t.

C
alv
in
's
th
ird

and
fo
u
rth

p
arag

rap
h
s
(1982)

are
at

the
ro
o
t
of

th
e
issu

e.
W
hat

are
th
e
se
le
c
tio
n
p
ressu

res
w
hich

led
to

(1)
th
ro
w
in
g
,
and

(2)
language.

A
re

throw
ing

and
language

th
e
re
su
lt
of

one
se
t
o
f
p
ressu

res,
th
a
t
is,

both
outcom

es
of

one
··step

"
in

hum
an
ev
o
lu
tio
n
,
or

are
they

th
e

re
su
lt

of
tw
o

··step
s"?

In
e
ith
e
r
case,

w
hat

w
ould

be
th
e

fa
ste
st

and
o
p
tim

al
p
ath

fo
r
R
n
cep

h
alizatio

n
?

B
efore

changing
th
e
lev
el

o
f

th
e

d
iscu

ssio
n

I
w
ould

lik
e
to

add
th
ree

p
O
in
ts.

F
irst,

K
insbourne

(1978)
su
p
p
o
rts

th
e
n
o
tio
n
th
a
t
ram

p
m
ovem

ents
and

languge
p
ro
d
u
ctio

n
m
ay

be
in
te
rre
la
te
d

by
w
ritin

g
.....we

have
been

ab
le
to

show
a

sim
ilar

re
la
tio
n
sh
ip

betw
een

o
v
ert

and
co
v
ert

vocal
a
c
tiv
ity

and
m
otor

perform
ance

on
th
e
rig
h
t
sid
e

of
th
e
body.

B
rie
fly
,
if
th
e
lim

bs
on

th
e

tw
o

sid
es

of
th
e

body
are

co
n
cu
rren

tly
activ

e
in

an
u
n
related

co
n
cu
rren

t
vocal

a
c
tiv
ity

is
m
ore

e
ffe
c
tiv
e
and

less
ch
aracterized

by
e
rro
r

if
it

conform
s

to
th
e

o
v
erall

program
of

th
e
rig
h
t-sid

e
lim

bs.
If

the
rig
h
t-sid

e
d

lim
bs

are
em
ployed

in
actio

n
u
n
related

to
th
a
t
o
f

th
e

vocal
th
ere

is
m
uch

m
utual

in
terferen

ce;
if
th
e
le
ft-sid

e
d
lim

bs
are

activ
e

in
th
e

eX
ict

sam
e

w
ay,

th
e
in
terferen

ce
is
slig

h
t
or

ab
sen

t"
(p
.
5
5
8
).

S
econd,

H
ottebohm

(1971)
se
c
tioned

th
e

le
ft

h
y
p
o
g
lo
ssal

nerve
of

th
e

ch
affin

ch
a
fte
r
its

ad
u
lt
song

p
attern

had
been

developed
and

d
estro

y
ed

th
e

song,
w
hereas

sectio
n
in
g

of
th
e
rig
h
t
le
ft
it
u
n
altered

.
T
hus,

asym
m
etry

of
vocal

b
eh
av
io
r
does

n
o
t
appear

to
be

a
ty
p
ic
a
l.

T
h
ird
,

K
insbourne

also
b
eliev

es
th
a
t

asym
m
etry

is
th
e

base
co
n
d
itio

n
from

w
h,ch

th
e
sym

m
etrical

ev
o
lv
es
--
p
ressu

re
to

grab
from

le
ft

o
r
rig
h
t
or

to
defend

from
le
ft

or
rig
h
t,

caused
th
e

ev
o
lu
tio
n

of
re
la
tiv
e

m
uscular

and
sk
e
le
ta
l

sym
m
etry

(1978,
p.

56B
).

H
ow
ever,

th
e
id
ea
th
a
t
th
e
w
eight

of
th
e
liv
er

and
lung

sh
ift

th
e
cen

ter
of

g
rav
ity

of
th
e

body
to

th
e
rig
h
t
(B
uchanan,

lB
G
Z)

and
th
u
s
th
e
b
alan

ce
is

sh
ifte

d
to

th
e
le
ft,

leav
in
g
th
e
rig
h
t
arm

fre
e
fo
r
thrO

W
ing

(H
arris,

1988)
m
ay

be
a
b
it

m
U
Ch.

D
esp

ite
th
ese

d
iv
ersio

n
s
o
f
m
ore

or
less

m
erit,

we
have

been
d
iscu

ssin
g
v
ario

u
s
n
eu
ro
an
ato
m
ical

m
odels

of
a
v
ariety

of
sp
ecies

in
an

attem
p
t
to

answ
er

th
e

above
q
u
e
stio

n
(s).

It
m
ight

be
m
ore

in
stru

c
tiv
e
if

we
w
ere

to
step

backw
ard

and
tak
e
a
d
iffe

re
n
t
view

of
th
e
situ

a
tio
n

and
th
en

see
if

th
e

av
ailab

le
evidence

fits
a
_
o
d
el
ra
th
e
r
than

b
u
ild

a
m
odel

from
th
e
av
ailab

le
eV
idence.
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O
ver

th
e
y
ears.

a
num

ber
of

m
odels

of
hum

an
ev
o
lu
tio
n

have
been

d
ev
elo
p
ed
,

b
u
t
u
n
til

th
e
m
ost

recen
t,

such
as

T
an
n
er's

(1
9
S
1
).

has
been

an
ap
p
aren

t
m
ale

sex
b
ias

in
them

.
If

we
co
u
ld

fin
d

a
b
alan

ced
ev
o
lu
tio
n
ary

m
odel,

b
alan

ced
in

term
s
of

m
ale

and
fem

ale
n
eu
ro
an
ato
m
ical

and
b
eh
av
io
ral

ev
o
lu
tio
n
ary

developm
ent

and
in
te
ra
c
tio
n
s.

m
aybe

we
co
u
ld

m
odel

an
en
cep

h
alizatio

n
"fa
st
p
ath
."

If
it
is
tru
e
,
as

T
anner

su
g
g
ests,

th
a
t
fem

ale
hom

inids
w
ere

o
rig
in
a
lly

p
red
ato
rs

as
w
ell

as
g
ath
erin

g
anim

als
and

th
a
t
th
e
m
ales

had
to

keep
up,

th
at

ev
en
tu
ally

th
e

b
rain

grew
so

larg
e
th
a
t
th
e
fem

ales
had

tro
u
b
le

h
u
n
tin
g
(W
ilson,

1975).
and

if
we

go
along

w
ith

L
ovejoy

th
a
t
th
e

m
ale

began
to

tak
e

p
ro
tein

back
to
h
is

fem
ale

can
we

fin
d

a
"fa
st
p
ath
"?

W
e

have
to

rlP
alize

th
a
t

although
T
anner

su
g
g
ests

th
a
t
hum

ans
havv

m
inim

al
dim

orphism
,
th
ere

are
few

of
U
5
w
ho

have
tro
u
b
le
d
istin

g
u
ish
in
g

th
e

sex
es

and
th
a
t

th
ere

are
m
orphological

and
p
h
y
sio
lo
g
ical

d
ifferen

ces
today

th
a
t
appear

to
have

been
w
ith

us
fo
r

a
long

tim
e.

T
hese

d
ifferen

ces
in
clu
d
e
th
e
ty
p
ic
a
lly

ta
lle
r
m
ale,

th
e
m
ale

w
ith

b
e
tte
r
oxygen

carry
in
g
cap

acity
and

th
e

fem
ale

W
ith

th
e

g
reater

long
term

energy
o
u
tp
u
t
c
a
p
a
b
ility

.
S
om
ething

had
to

account
fo
r

th
ese

ch
an
g
es,

and
I
b
et

th
a
t

rap
id

en
cep

h
alizatio

n
w
ent

along
w
ith

them
.

It
m
ay

be
tru
e
th
a
t
th
e
average

fem
ale

chim
panzee

has
b
e
tte
r
d
e
x
te
rity

th
an

the
m
ale

(B
oesch

and
B
oesch,

1981)
w
hen

ham
m
ering

on
n
u
ts,

th
a
t
th
e
ad
u
lt
ap
p
ears

to
be

rig
h
t

handed
(C
horazyna.

1976)
and

th
a
t
th
e

average
fem

ale
prehum

an
m
ay

have
had

b
e
tte
r
a
b
ility

to
strik

e
at

a
leopard

w
ith

a
stic

k
than

her
m
ale.

B
ut
strik

in
g
w
ith

a
stic

k
fo
r

p
ro
tectio

n
and

p
red
atio

n
m
ay
n
o
t
in
v
o
lv
e
th
e
sam

e
p
ieces

of
n
eu
ral

tissu
e
as

does
th
ro
w
in
g
.
It
c
e
rta
in
ly

w
ould

be
less

e
ffic

ie
n
t
as

a
p
red
ato
ry

w
eapon.

W
hich

sex
o
rig
in
a
lly

threw
m
ight

also
be

u
n
im
p
o
rtan

t
as
th
o
se

w
ho
firs

t
threw

m
ight

have
been

selected
fo
r
and

th
e
"t.hrow

ing
genes"

g
iv
en

to
a
ll

progeny.
B
ut

at
th
e

sam
e

tim
e,

if
th
ese

"genes"
w
ere

involved
in

th
e
a
u
to
c
a
ta
ly
tic

reactio
n
(W
ilson,

1975)
th
en

th
e

larg
er

b
rain

w
hich

ev
en
tu
ally

evolved
w
ould

have
tu
rn
ed

h
u
n
tin
g
over

to
thp

m
ales

and
th
e
m
ore

im
port.ant

(in
term

s
of

to
ta
l
c
a
lo
rie
s)

g
ath
erin

g
m
ainly

to
th
e
fem

ales.
I?
th
e

IK
ung

San
w
om
en
are

going
to
carry

th
e
ir
ch
ild
ren

on
th
e
ir

h
ip

fo
r

fo
u
r

y
ears

(L
ee.

1979),
th
ese

w
om
en

w
ould

have
a

very
d
iffic

u
lt

tim
e
b
ein
g
e
ffe
c
tiv
e
p
red
ato
rs.

It
does

not
seem

at
a
ll
d
iffic

u
lt
to

hypotheS
ize

th
at

th
e

anim
al

w
hich

threw
th
e
firs

t
sto
n
e
reaped

a
b
en
efit

by
in
creasin

g
its

ow
n
and

its
k
in
's

in
clu
siv
e
fitn

e
ss.

T
hat

w
as

at
le
a
st

pclrt
of

th
e
ra
tc
h
e
t
th
a
t
turnl?d

"them
"
in
to

"u
s."

1
also

fin
d
it
d
iffic

u
lt

to
b
eliev

e
th
a
t
th
e

"end
point..

0f
th
is

throw
ing

w
as

a
fem

ale
t
r
a
it

(wh
ic
h
i
s
n
o
t
to

say
it
d
id

not
occur')

rath
er

th
an

a
m
ale

tra
it.

A
fem

ale
co
u
ld
e
a
sily

have
sta
rte
d
it
b
u
t
a
m
ale

"ended
it"

a
fte
r
her
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R
eaders

are
inV

ited
to

send
referen

ces
th
at

they
w
ould

lik
e

inclU
ded

in
RECENT

LITERA
TU
RE

to
:

R
obert

M
.
A
dam

s,
D
ept.

of

W
.H
.

thrO
W
ing

th
eo
ry

lo
r

language
o
rig
in
s.

H
um
an

E
thology

N
ew
sletter.

1981.

C
horazyna,

H
.
S
h
ifts

in
lA
terality

in
a

baby
chim

panzee.
H
euroD

sychologica.
1976.

L
ee,

R.B.
The

K
ung

S
an:

rren,
N
om

rr'r;
in-

F
oraging

S
o
ciety

.
C
am
bridge,

M
ass.:

C
am
bridge

U
n
iv
ersity

P
ress,

1979.

andQ.f.

M
ass.:

B
elknap

fo
r

targ
et

issu
e.

C
am
bridge,

S
c
ie
n
c
t.

z-tJ;-r
3'41-35R

-.

C
am
bridge,

M
ass.:

E
arly

th
eo
ries,

facts.
<Ed)

N
europSY

C
hO
logy

A
cadem

ic
P
ress,

1
9
8
0
.

T
hrow

ing
theory

throw
n

o
u
t

H
um
an
E
thology

N
ew
sletter,

th
is

P
aren

tal
investm

ent
and

sexual
selectio

n
.

In
(E
d)

S
exual

S
electio

n
and

the
D
escent

M
an.

A
ldine

P
ress,

1912.

LoV1?"joY
'''

C
.O
.

T
Ile
o
r
ig
in

[ff
1
9
8
1
.

T
riv
ers,

R
.L
.

C
am
pbe

II
C
hicago:

W
ilson.

E
.O
.

S
ociobiology.

P
ress,

1915.

H
ottebohm

,
F.

N
eural

la
te
ra
liz
a
tio
n
of'

vocal
co
n
tro
l

in
.it

p
asserin

e
b
ird
.

I.
Song.

Journal
of

E
xperim

ental
Z
oology.

177.
2
2
9
-2
6
2
,
1971.

H
arris,

L
.J.

L
eft-h

an
d
ed
n
ess:

fan
cies.

In
J.

H
erron

L
eft-H

andedness.
Hew

Y
ork:

T
anner,

N
.M
.

Q
n

B
ecom

ing
H
um
an.

C
am
bridge

U
n
iv
ersity

P
ress,

1
9
8
1
.

B
uchanan,

A
.

theory
o
f
the

predom
inance

oT
th
e

rig
h
t

h
and

over
the

Ieoft;
or,-

mO-r-E!-
o
f
th
e
-

lim
bs

of
th
e
rig
h
t
sid
e

those
th
e
le
ft

o
f

the
body.

P
roceedings

th
e
P
h
ilo
so
p
h
ical

S
o
ciety

.
G
l"asqow

"
t9
6
2
".

K
insbourne,

M
.
E
volution

of
language

in
relatio

n
to
la
te
ra
l

actio
n
.

In
M
.
K
insbourne

(E
d)

A
sym

m
etrical

ru
n
ctio

n
th
e
B
rain

.
C
am
bridge,

M
ass.:

C
am
bridge

U
n
iv
ersity

P
ress.

-1978-.

C
alV

in.
W
.H
.

p
ractice.

I
RECENT

LITERA
TU
REI

B
oesch.

C.
and

B
oesch,

H.
Sex

d
ifferen

ces
in

th
e

use
of

n
atu
ral

ham
m
ers

by
w
ild

chim
panzees:

A
p
relim

in
ary

Journal
H
um
an
E
v
o
lu
tio
n
,

585-593.
1
9
8
1
.

I
am
afraid

th
a
t
I
have

taken
C
alv
in
's
o
rig
in
al

th
eo
ry

of
throw

ing
and

language
o
rig
in
s

(1
9
8
1
),

as
w
ell

as
h
is

response
(1
9
8
2
),

and
broadened

th
e
scope

of
th
e

d
iscu

ssio
n

beyond
all

hopes
of

reso
lu
tio
n
.

B
ut

as
C
alvin

(1
9
8
2
)

in
d
icates,

our
technology

is
too

poor
to

allow
us
to

reso
lv
e

the
q
u
estio

n
s

he
o
rig
in
ally

raised
by

w
orking

at
th
e

neuroanatom
ical

level
W
ith

e
ith
e
r,

hum
an

or
nonhum

an
p
rim

ates.
T
hus,

I
hope

th
at

by
b
rin
g
in
g
another

sid
e
of

th
e

issu
e
in
to

dim
focus

th
at

we
m
ay

be
able

to
b
rin
g

asp
ects

and
p
ieces

of
inform

ation
to

bear
on

the
issu

e
O
f
rap
id
en
cep

h
alizatio

n
A
nd"to

ev
en
tu
ally

so
lv
e
it.

B
uchanan·s

(1
9
6
2
)
th
eo
ry

appears
a
little

S
illy

.
but

n
is
.

_
Q-f-

aSyJlIlle:t.,-y,-
p.lus-

e.nd-i.e_sSt
artic.te.s.

on
r
igh

t
h
an
d
/left

hem
isphere

predom
inance

leav
es

me
in
th
e

of
b
eliev

in
g
th
at
le
ft

hem
isphere

com
m
unication

(N
ottebohm

,
1971)

and
rig
h
t

handedness
(C
horazym

a,
1
9
7
6
)

are
sim

ply
"an

im
aL
"

The
rap
id

en
cep

h
alizatio

n
took

o
ff

from
th
ese

p
o
in
ts
because

of
b
ip
ed
alism

,
to
o
l

m
anufacture.

e
tc
.,

and
those

W
ith

th
e
b
est

to
o
ls

had
th
e
h
ig
h
er

in
clu
siv
e
fitn

e
ss

and
thus

rap
id
en
cep

h
alizatio

n
o
ccu

rred
.

hipS"
"("valved"

for
thE"

b
irth

of
th
e
Ia.rge

b
rain

ed
ch
ild
.

I
w
ould

not
w
ant

to
try

to
or

refu
te

any
m
odel

p
ro
d
u
ctio

n
or

u
n
d
erstan
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m
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:

E
xplanatory

m
odes

in
so
cio
b
io
lo
g
y
and

th
e
so
cial

scien
ces.

Jo
u
rn
al

S
o
cial

and
B
io
lo
g
ical

S
tru
ctu
res,

1981,
329-346.

The
im
pact

of
S
O
C
iobiology

on
A
m
erican

B
ehavioral

S
c
ie
n
tist.

L
osco

•
.T.

and
B
aird

.
D
.O
.

p
o
litic

a
l

scien
ce.

1982,
2
5
.
335+

.

C
urrent

H
artung,

.1.
P
olygyny

and
in
h
eritan

ce
O
f
w
ealth

.
A
nthropology,

1982,
23,

1-12.

K
agan.

J.
U
n
iv
ersals

in
hum

an
developm

ent.
H
andbook

C
ro
ss-C

u
ltu
ral

H
um
an

D
evelopm

ent.
Hew

Y
ork:

G
arland

5TP
P
ress.

1981.

Jordon.
C
.
O
bject

m
anipulation

and
to
o
l-u
se

in
cap

tiv
e

pygm
y

ch
im
panzees

(Pan
pan
iscu

s).
.T
ournaI

Q
i.
H
um
an

E
v
o
lu
tio
n
,
1982,

11,
36+

.

M
cC
ollough.

P.A
.•

O
w
en,

.1.W
.
and

P
o
llak

..
E
.I.

D
oes

an
d
ro
sten

o
l
affect

em
otion?

E
thology

and
S
o
cio
b
io
lo
g
u
,

1981.
85-88.

M
cB
eath.

N
.M
.
and

M
cG
rew

.
W
.C
.

T
ools

used
by

w
ild

chim
panzees

to
o
b
tain

term
ites

at
M
t.
A
ssirik

,
S
enegal:

The
in
flu
en
ce

of
h
a
b
ita
t.

Jo
u
rn
al

H
um
an

E
v
o
lu
tio
n
.

1982.
1.1'

6
5
-7
2
.

resid
u
al.

M
cG
regor,

A
.

G
roup

c
o
n
flic

t:
An

ev
o
lu
tio
n
ary

The
M
ankind

Q
u
arterly

.
1981,

22,
43-48.

S
pontaneous

sponge-m
aking

Jo
u
rn
al

H
um
an
E
v
o
lu
tio
n
,

K
itah

arafrisch
.
J.
H
o
rik
o
sh
i.

K.
in

cap
tiv
e

C
him

panzees.
1982,

ll,
41-48.

K
onner.

M
.J.

E
V
olution

o
f

hum
an

behavior
developm

ent.
H
andbook

of
C
ro
ss-C

u
ltu
ral

H
um
an

D
evelopm

ent.
Hew

Y
ork:

G
arland

STP
P
ress

..
1981.

L
eak,

G
.K
.
and

5.B
.

E
m
pathy

from
an

evolu.tionary
p
ersp

ectiv
e.

Jo
u
rn
al

for
T
heory

of
S
o
cial

B
ehaviour,

1982.
79-82.

L
eo
n
etti,

D
.L
.
and

H
ew
ell.

M
.L.

Exogam
y
and

change
in

the
b
io
so
cial

stru
ctu
re

o
f

a
m
odern

urban
p
o
p
U
latio

n
.

A
m
erican

A
n
th
ro
p
o
lo
g
ist,

1982,
84,

19-36.

L
am
bourne.

R
.D
.
and

W
heldall..

K
.

E
stim

atio
n

by
m
icrocom

puter
of

in
tero

b
serv

er
agreem

ent
in
d
u
ratio

n
reco

rd
in
g

of
b
eh
av
io
u
r.

B
ehavioural

P
sychotherapy,

1
9
8
2
.
!!i.

4
8
-5
4
.

in
n
eo
n
ates:

D
evelopm

ental

R
.T
.

U
sing

film
to

analyze
S
o
cio
lo
g
ical

M
ethods

and
M
cPh

a
i
J,

C
.
and

Woh
is

te
in
.

p
ed
estrian

b
eh
av
io
r.

R
esearch.

1982,
347.

M
artin,

G
.B
.
and

C
lark

,
R
.D
.
D
istress

cry
in
g

S
p
ecies

and
p
eer

sp
e
c
ific

ity
.

P
sychology,

1982,
3
-9
.

M
cG
uire,

M
.T.

and
E
sso
ck
-U
itale.

S.M
.
P
sy
ch
iatric

d
iso
rd
ers

in
th
e
co
n
tex
t
of
ev
o
lu
tio
n
ary

b
io
lo
g
y
:

The
im
pairm

ent
of

ad
ap
tiv
e

b
eh
av
io
rs

during
th
e

ex
acerb

atio
n

and
rem

issio
n

of
p
sy
ch
iatriC

illn
e
sse
s.

T
he

Journal
N
ervous

and
M
ental

D
isease,

1982,
170.

9-20.

M
cG
uire,

M
.T.

and
E
sso
ck
-V
itale.

S.M
.
P
sy
ch
iatriC

d
iso
rd
ers

in
th
e

co
n
tex
t
of
ev
o
lu
tio
n
ary

b
io
lo
g
y
:

A
fu
n
ctio

n
al

c
la
ssific

a
tio
n
of

b
eh
av
io
r.

The
Jo
u
rn
al

N
ervous

and
M
ental

D
isease,

1981.
!§
2
.
672-686.

M
cG
uire.

M
.T
..

E
sso
ck
-U
itale,

S.M
.
and

P
O
lsky.

R
.H
.

P
sy
ch
iatric

d
iso
rd
ers

in
th
e
co
n
tex
t
of
ev
o
lu
tio
n
ary

b
io
lo
g
y
:

An
eth
o
lo
g
ical

m
odel

of
b
eh
av
io
ral

changes
asso

ciated
w
ith

p
sy
ch
iatric

d
iso
rd
ers.

Journal
of

N
ervous

and
M
ental

D
isease.

1981.
169.

687-704.

F
reudian

p
sy
ch
o
an
aly
sis

P
sy
ch
o
lo
g
ist.

1982,
37,

A
.M
.,'

H
w
ang.

C
.P
.,

F
"ridi,

M
.
and

M
other-

and
fa
th
e
r-in

fa
n
t
in
teractio

n
and

h
o
ld
in
g

in
tra
d
itio

n
a
l

and
S
w
edish

fam
ilies.

D
evelopm

ental
!!i,

215-221.

Lam
b
..

M
.E
.•

F'"rodi..
S
tein

b
erg

•
.1.

in
v
o
lv
in
g

play
n
o
n
trad

itio
n
al

P
sychology,

1982,

L
eak.

G
.K
.
and

C
h
risto

p
h
er.

S
.B
.

and
soC

iobiology.
A
m
erican

313-322.

49
5
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1
9
8
2

M
artin,

W
.
and

R
ovira,

p
ercep

tio
n
.

The
2
0
3
-2
1
9
.

M
.

R
esponse

b
iases

in
eye-g

aze
Journal

o.f
P
sychology,

1982,
liB
,

S
co
tt,

J.P
.

B
iology

and
an
aly
sis.

A
m
erican

2
3
7
-2
4
2
.

p
o
litic

a
l

B
ehavioral

b
eh
av
io
r:

S
c
ie
n
tist.

A
system

s
1
9
8
2
.
2
5
.

M
endelson,

M
.J.,

H
aith

,
M
.M
.
G
oldm

an-R
akic,

P
.S
.

F
ace

scanning
and

resp
o
n
siv
en
ess

to
so
cial

cues
in
in
fan
t

rh
esu

s
m
onkeys.

D
evelopm

ental
P
sychology,

1
9
8
2
,

222-228.

M
e
lo
tt
i,

U
.

fam
ily
.
T
ow
ards

a
new

th
eo
ry

C
urrent

A
nthropology,

of
th
e

o
rig
in

of
1
9
8
1
,

6
2
5
-6
3
8
.

th
e

S
erb
in
,
L
.A
.
and

S
p
rafk

in
.

C
.

M
easurem

ent
of

sex
-ty
p
ed

p
lay
:

A
com

parison
betw

een
lab
o
rato

ry
.and

n
a
tu
ra
listic

o
b
serv

at
ion

pr
D
C
ed
u
res.

B
eh
av
ior

a
I

A
ssessm

ent,
1982,

225-236.

S
in
g
p
r,

P
.

E
th
ics

and
so
cio
b
io
lo
g
y
.

P
hilosophy

P
u
b
lic

A
ffairs,

1
9
8
2
,

40-64.

N
ishida,

T
.
and

H
iraiw

a,
M
.
N
atu
ral

h
isto

ry
of

a
to
o
l-u
sin
g

behavior
by

w
ild

chim
panzees

in
feed

in
g

upon
w
ood-boring

an
ts.

Jo
u
rn
al

H
um
an

E
v
o
lu
tio
n
,

1982,
il,

73-100.

S
ingh,

M
.M
.•

K
ay,

S
.R
.
and

P
itm

an.
R
.K
.

A
ggression

co
n
tro
l

and
stru

c
tu
rin
g

of
so
cial

re
la
tio
n
s

am
ong

recen
tly

adm
itted

sch
izo
p
h
ren
ics.

P
S
yC
hiatry

R
esearch,

1
9
8
1
,

1
5
7
-1
6
9
.

M
oney,

J.
P
arap

h
ilias:

P
h
y
letic

d
y
sfu
n
ctio

n
.

In
tern

atio
n
al

1981,
11,

7
5
-1
0
9
.

o
rig
in
s

of
h
etero

sex
u
al

Jo
u
rn
al
R
t
M
ental

H
ealth

.

S
m
ith,

H.W
.
T
errito

rian
sp
acin

g
of

a
cro
ss-n

atio
n
al

Q
ua
rte
r
Iy,

1981,
44.

132-137.

beach
re
v
isite

d
:

A
S
o
cial

P
sychology

P
oole,

A
.D
.

An
electro

n
ic

system
fo
r

reco
rd
in
g

ongO
ing

behavior
in

real
tim

e.
B
ehavioural

P
sychotherapy,

1982,
1
0
,
40-47.

P
eters.

E
.H
.
D
ifferen

tiatio
n
and

syntax
in
th
e
ev
o
lu
tio
n
of

b
eh
av
io
ral

fle
X
ib
ility

.
C
urrent

A
nthropology,

1
9
8
1
,

583-686.

P
ep
ler,

D
.J.,

A
bram

ovitch,
R.

and
C
o
rter,

C
.

S
ib
lin
g

in
teractio

n
in
th
e
hom

e:
A
lo
n
g
itu
d
in
al

stU
dy.

C
hild

D
evelopm

ent,
1
9
8
1
,
5
2
,
1
3
4
4
+
.

P
irta

,
R
.5
.
and

S
ingh,

M
.
ro
rc
ib
le
sn
atch

in
g

and
probably

k
illin

g
of

in
fan
ts

by
a
rh
esu

s
<M

acaca
m
u
latta)

alpha
m
ale

in
a
w
ild

h
a
b
ita
t.

B
ehavior

L
etters,

1981.
3
3
9
-3
4
4
.

ex
p
resso

r
0
/
facial
71-79,

M
others'

in
fa
n
ts'

1991,
5
2
,

W.
S
ch
iff

and
E.

ro
u
lk
e

S
ourcebook.

C
am
bridge:

1982,
pp.

263-304.

and
S
im
pson,

M
.J.A

.
in
teractio

n
s,

and
C
hild

D
evelopm

ent,

T
h
ay
er,S

.
The

e
ffe
c
t
of

ex
p
ressio

n
sequence

and
id
e
n
tity

on
jU
dgm

ents
o
f

th
e

in
ten
sity

ex
p
ressio

n
.

Jo
u
rn
al

N
onverbal

B
ehavior,

1980.

T
hayer.

5
.

The
e
ffe
c
t
of
facial

sequence
upon

jU
dgm

ents
of

em
otion.

Jo
u
rn
al

Q
L
S
o
cial

P
sychology,

111::-aeS
3
0
6

p
1
9
8
5
.

.-,_
._
-

T
ay
lo
r,

R
:B
.
and

L
anni,

J.C
.

T
e
rrito

ria
l

dom
inancl!':

The
in
flu
en
ce

of
th
e
resid

en
t
advantage

in
tria

d
ic
d
ecisio

n
m
aking.

Jo
u
rn
al

Q
L
P
erso

n
ality

and
S
o
cial

P
sychology.

1
9
8
1
,

9
0
9
-9
1
5
.

!T
hayer,

S
.

S
o
cial

to
u
ch
in
g
.

In
T
actua

I
P
ercep

t
ion:

8.
C
am
bridge

U
n
iv
ersity

P
ress.

J
.

c
h
a
ra
c
te
ristic

s.
character

is
tic

s
.

1245-1254.

1982,

Jo
u
rn
al

The
H
um
anist,

a
to
o
l-u
ser.

101+
.

R
icnards,

G.
S
ociobiology

red
efen

d
ed
.

4
2
,
2
7
-3
1
.

P
rasad,

K
.H
.

W
as

ftam
apithecus

E
v
o
lu
tio
n
,
1
9
8
2
,

F"acial
The

S
al
ing,

M
.
and

T
yson,

G
.
L
ateral

erad
l
ing

p
referen

ces
in

n
U
llip

aro
u
s

fem
ales.

The
Jo
u
rn
al

G
enetic

P
sychology,

1981,
1
3
9
,
3
0
9
-3
1
0
.

T
hornton,

M
.
and

P
ilow

sky,
1-

m
ode

lIed
m
athem

atieal
ly
.

Psych
1atry

.
1982,

140,
61-63.

expreS
S
ions

can
B
ritish

Jo
u
rn
al

beQ
i.

S
avin-W

illiam
s,

R
.•

S
m
all,

S
.A
.
and

Z
eld
in
,
R
.S
.

D
om
inance

and
altrU

ism
am
ong

ad
o
lescen

t
m
ales:

A
com

parison
eth
o
lo
g
ical

and
p
sy
ch
o
lo
g
ical

m
ethods.

E
thology

S
O
C
iobiology,

1981,
'167-176.

T
racy,

R
.L
.
and

A
inSW

O
rth,

M
.D
.S.

M
aternal

affectio
n
ate

behavior
and

in
fan
t-m

o
th
er

attachm
ent

p
attern

s.
C
hild

D
evelopm

ent.
1981,

52,
1341-1343.
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1982

W
eigel,

R
.M
.
and

Johnson.
R
.P
.

An
eth
o
lo
g
ical

c
la
ssific

a
tio
n

system
fo
r

v
erb
al

b
eh
av
io
r.

E
thology

S
o
cio
b
io
lo
g
y
,
1981,

g"
5
5
-6
6
.

D
am
ron,

G
.

T
e
rrito

ria
l

Jo
u
rn
al
£
i
P
erso

n
ality

1094-1105.

W
exler,

M
.N
.

The
b
io
lo
g
y

of
hum

an
altrU

ism
.

S
cien

ce,
1981,

§,§"
1
9
5
-2
9
3
.

T
revathan.

W
.R
.

M
aternal

touch
at
firs

t
co
n
tact

new
born

in
fan
t.

D
evelopm

ental
549-558.

suchintois

L
enington,

S
arah

and
T
reasu

rer;

T
he

A
nnual

R
eview

A
nthropologu

(1981)
in
clu
d
es

ch
ap
ters

as:
(1)

A
c
ritic

a
l

review
o
f

m
odels

so
cio
b
io
lo
g
y
,
by

B
.J.

W
illiam

s;
and

(2
)
H
um
an
ad
ap
tatio

n
a
rc
tic

zo
n
es,

by
E
m
ilio

F.
M
oran.

E
d
ito
r
fo
r
th
is

volum
e

B
ernard

J.
S
ieg
el.

H
.
Jane

B
rockm

ann,
M
em
ber-at-L

arge.

A
nnual

R
eview

s,
In
c.

has
p
u
b
lish

ed
tw
o

new
volum

es
of

in
te
re
st.

F
or

both
of
th
ese,

w
rite

to
A
nnual

R
eview

s,
In
c
.,

4139
E
I
C
am
ino

W
ay.

P
alo

A
lto

CA
94306.

The
A
nnual

R
eview

psychology
(1982)

in
clu
d
es

such
C
hapters

as:
(1)

S
o
cial

pSyC
hD
logy

of
in
terg

ro
u
p
re
la
tio
n
s,

by
H
enri

T
a
jfe
l;

(2)
S
o
cial

m
o
tiv
atio

n
,

by
Janusz

R
eykow

ski;
(31

T
ouch

in
p
rim

ates,
by

Ian
D
arian-S

m
ithJ

and
H
um
an
b
eh
av
io
r
g
en
etics,

by
N
orm

an
D
.
H
enderson.

E
d
ito
rs

are
M
ark

R.
R
osenzw

eig
and

Lym
an

W
.
P
o
rter.

APA
M
em
bers

can
g
et
sp
ecial

su
b
scrip

tio
n
ra
te
s
fo
r:

(1
)
The

B
eh
av
io
ral

and
B
rain

S
cien

ces,
(2
)
P
hysiology

and
B
ehavior,

(3)
Jo
u
rn
al

C
ro
ss-C

u
ltu
ral

P
sychology,

and
(4
)

D
evelopm

ental
P
sychobiology.

W
hen

su
b
scrip

tio
n
s
or

ren
ew
als

to
th
ese

jo
u
rn
al

p
u
b
lish

ers,
ju
st

m
ention

your
m
em
bership

in
th
e
A
m
erican

P
sy
ch
o
lo
g
ical

A
sso
ciatio

n
.

A
2
1
5
,

S
o
cial

w
ith

th
e

1981.
ll,

m
an:

1
9
8
2
,

R.
B
eliefs

about
Jo
u
rn
al

N
onverbal

o
rig
in

of
S
cien

ce,
D
.

T
he

leg
acy

.
P
rak
ash

,
p
ic
to
ria
l

W
erner,

C
.M
.,

B
row

n,
B
.B
.
and

m
arking

in
a
gam

e
arcad

e.
S
o
cial

P
syC

hology,
1981.

41,

Y
unis,

J
.J
.
and

chrom
osom

.al
1525-1530.

Z
uckerm

an,
M
.,

R.
and

D
riv
er,

cues
asso

ciated
w
ith

d
ecep

tio
n
.

B
ehavior,

1981,
2'

105-114.

1
BU
LLETIN

!!.Q8.B..Q.
r

The
C
anadian

Jo
u
rn
al

Z
oology

has
been

p
u
b
lish

in
g

prim
ary

research
p
ap
ers

in
th
e
fie
ld

O
f
zoology

sin
ce

1951;
in

p
a
rtic

u
la
r,

anim
al

eco
lo
g
y
,

b
io
ch
em
istry

,
p
h
y
sio
lo
g
y
,

p
arasito

lo
g
y
,
sy
stem

atics,
ev
o
lu
tio
n
.
b
eh
av
io
r,

m
orphology

and
It

is
an

in
tern

atio
n
al

jo
u
rn
al

(42
p
ercen

t
of

th
e
papers

publiS
hed

in
1980

w
ere

co
n
trib

u
tio
n
s

from
o
u
tsid

e
C
anada),

E
d
ito
r
is

G
.O
.
M
ackie,

D
ept.

B
iology.

U
n
iv
ersity

of
V
icto

ria,
P
.O
.
Box

170B
.
U
icto

ria,
B
ritish

C
olum

bia,
C
anada,

U8W
2Y
Z.

The
Jo
u
rn
al

of
C
om
parative

E
th
o
lo
ay
/Z
eitsch

rift
fu
r

T
ierp

sy
ch
o
lo
g
ie

p
u
b
lish

es
ex
p
erim

en
tal.

d
e
sc
rip
tiv
e
.

th
eo
retical

and
review

a
rtic

le
s
on

b
asic

research
.

H
um
an

eth
o
lo
g
y
a
rtic

le
s
are

ap
p
ro
p
riate

although
not

a
m
ain

focus
of

th
e
jo
u
rn
al.

G
ordon

B
u
rg
h
ard
t,

a
m
em
ber

of
ISH

E
,
e
d
its

the
jo
u
rn
al.

H
is

ad
d
ress

is:
D
ept.

of
P
sychology,

U
n
iv
ersity

o
f
T
ennessee,

TN
37996.

N
ew
ly

elected
o
ffic

e
rs

th
e

A
m
erican

S
o
ciety

P
rim

ato
lo
g
ists

are:
A
ndrew

H
endrickx,

P
resid

en
t;

D
onald

G
.
L
in
d
b
erg
,
P
resid

en
t-E
lect;

A
nthony

M
.
C
oelho,

J
r.,

E
xecutive

S
ecretary

;
and

W
•.
R
ichard

D
ukelow

,
T
reasu

rer.

H
ew
ly
elected

o
ffic

e
rs

th
e
A
nim

al
B
ehavior

S
o
ciety

are:
C
olin

B
eer,

Second
P
resid

en
t-E
lect;

P
atrick

C
olgan.

E
d
ito
r;

IUPCOM
ING

M
EETIN

G
S'

A
nim

al
B
ehavior

S
o
ciety

annual
m
eeting.

A
ugust

15-20,
1982

at
U
n
iv
ersity

of
M
innesota,

D
uluth.

H
ig
h
lig
h
ts

of
th
e

m
eeting

in
clu
d
e:

(1)
K
eynote

sp
eak

er
B
aerends

C
R
ijk
su
n
iv
ersiteit

G
roningli'n)

The
"in
n
ate

releasin
g

m
echanism

"
re
v
isite

d
and

rev
ised

,
(A
ug

1
8
);

(2)
In
v
ited

paper
sessio

n
on

D
eception,

o
rg
an
ized

by
R
obert

M
itch

ell
(A
ug

1
6
);

(3)
W
orkshops

on
(a)

D
eception,

C
b)
L
est

d
ark
n
ess

fa
ll:

S
cience

in
re
lig
io
n
;

(c)
L
eg
islativ

.,
m
atters

relev
an
t
to

anim
al

b
eh
av
io
r--en

d
an
g
ered

sp
ecies,

anim
al

w
elfare,

and
bU
dget

co
n
cern

s;
(d)

The
use

o
f
film

and
V
ideotape

in
docum

enting
anim

al
behaV

ior.
F
or

in
fo
rm
atio

n
on

th
e

program
,

co
n
tact

T
erry

C
h
risten

so
n
,

D
ept.

of
P
sychO

logy,
T
ulane

U
n
iv
ersity

,
Hew

O
rleans

LA
70118.

Q
u
estio

n
s

co
n
cern

in
g

th
e

co
n
feren

ce
should

be
d
irected

to
M
itzi

D
oane,

D
ept.

of
P
sychology,

U
n
iv
ersity

of
M
innesota,

J!"',,tb
MH

5
5
8
1
2
.

N
o
rth
east

R
egional

ABS
M
eeting.

O
ctober

29-31,
1982

at
H
O
'rtheastern

Un
iv
ers

ity
in

B
oston.

T
he

keynote
sp
eak

er
w
i
11

be
P
atrick

B
ateson.

S
cheduled

sym
posium

"T
he

E
cology

of
C
om
m
unication,"

o
rg
an
ized

by
F"red

W
asserm

an
and

Jim

5
3
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SLETTER
June,

1
9
8
2

T
ran
iello

.
S
uggestions

fo
r
o
th
er

sym
posia

are
in
v
ited

.
ro
r

in
fo
rm
atio

n
,

w
rite

to
:

M
artin

B
lock,

H
.E
.,

ABS
M
eeting,

D
ept.

o
f

P
syC

hology.
N
o
rth
eastern

U
n
iv
ersity

,
B
oston

HA
0
2
1
1
5
.

A
dvance

re
g
istra

tio
n
is

due
by

S
eptem

ber
-----,•._._.

--
-_..-'--

_........
J

V
II

A
nnual

M
eeting

of'the
Societ""e"

Q
uebeC

O
lse'

pour
l'E
tu
d
e

B
iologigue

du
C
om
portem

ent
(SQ

EB
C
).

N
ovem

ber
4
-1
.
1982

near
S
herbrooke,

Q
uebec.

C
anada.

A
sym

posium
on

"O
ptim

izing
B
ehavior

U
nder

E
coJogical

C
o
n
strain

ts:
Sex

and
rO
O
d"

is
schedU

led.
R
eports

O
f
stU

d
ies

on
h
ig
h
er

v
erteb

rates
are

req
u
ested

,
but

those
on

o
th
er

anim
al

groups
w
ill

be
considered

as
w
ell.

C
ontact:

C
yr,

D
ept.

B
io
lo
g
iq
u
e,

U
niv.

de
S
herbrooke,

S
herbrooke,

Q
uebec,

C
anada.

J1K
2
R
l.

W
estern

S
o
ciety

2
i
N
a
tu
ra
list..

D
ecem

ber
2
7
-3
0
.

1982
at

C
alifo

rn
ia

sta
te

U
n
iv
ersity

at
L
os

A
ngeles.

ro
r
d
e
ta
ils,

w
rite

to
D
avid

H.
M
ontgom

ery,
D
ept.

of
B
io
lo
g
ical

S
cien

ces,
C
alifo

rn
ia

P
o
ly
tech

n
ic

S
tate

U
niv
.•

San
L
uis

O
bispo

CA
9
3
4
0
1
.

A
m
erican

S
o
ciety

.QL
Z
o
o
lo
g
ists.·

D
ecem

ber
2'7-30.

1
9
8
2

in
L
o
U
isv
ille,

K
entU

C
ky.

ASZ
is

m
eeting

jO
in
tly

w
ith

fiv
e

o
th
er
so
c
ie
tie
s,

in
clu
d
in
g

th
e

A
nim

al
B
ehavior

S
o
ciety

.
S
teven

A
ustad

is
o
rg
an
izin

g
a

sym
posia

fo
r
th
e

A
D
S
and

D
ivision

of
A
nim

al
B
ehavior,

A
S
Z

on
"A
ltern

ativ
e

R
eprO

ductive
T
actics."

D
eadline

fo
r

subm
ission

of
p
resen

tatio
n
s
is

A
ugust

gr.
P
apers

on
th
e

A
nim

al
B
ehaV

ior
sym

posium
to
p
ic

are
esp

ecially
encouraged.

in
fo
rm
atio

n
,

w
rite

to
:

M
ary

W
iley,

A
m
erican

S
o
ciety

o
f
Z
o
o
lo
g
ists,

Box
2139.

C
alifo

rn
ia
L
utheran

C
ollege,

T
housand

O
aks

CA
9
1
3
6
0
.

A
nnual

M
eetings

have
been

changed
to

th
e

M
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orial

D
ay

w
eekend

(T
h
u
rs.-T

u
es.)

beginning
in

1983.
The

schedule
fo
r

fu
tu
re

m
eetings

is
as
fo
llo
w
s:

1983
M
ay

2
6
-3
1
,
D
etro

it;
M
ay
2
4
-2
9
,
Hew

Y
ork;

M
ay
2
3
-2
8
,
L
os

A
ngeles.

ru
tu
re

ABS
A
nnual

M
eetings

are
se
t
fo
r:

1983
June

1
9
-2
4
,

L
ew
isburg

P
ennsylvania;

1984
C
heney,

W
ashington.

18th
In
tern

atio
n
al

E
th
o
lo
g
ical

C
onference.

29-S
eptem

ber
6.

19S
3
in
B
risbane,

A
u
stralia.

F
or
d
e
ta
ils.

w
rite

to
:

G
len

M
cB
ride.

B
ehaV

iour
U
n
it.

U
n
iv
erS

ity
o
f
Q
ueensland.

S
t.
L
ucia,

Q
ueensland,

A
u
stralia

4
0
6
1
.
rin
a
l

d
ate

fo
r
receip

t
of

papers
and

re
g
istra

tio
n
is

N
ovem

ber
1
5
,

1
9
8
2
.

fu
tu
re

A
SZ-A

BS
m
eetings

in
:

D
ecem

ber
2
1
-3
0
,

M
eetings.

ASZ
D
ecem

ber
in
B
altim

ore.

and
ADS

w
ill

hold
2
7
-3
0
.

in
D
enver;

jo
in
t

N
eeting

R
em
inders

X
lth

In
tern

atio
n
al

C
ongress

of
A
nthropological

and
E
th
n
o
lo
g
ical

S
cien

ces.
A
ugust

1
4
-2
5
,
1983

in
Q
uebec

C
ity
.

Q
uebec

and
U
ancouver.

B
ritish

C
olum

bia,
C
anada.

C
o
n
tact:

E
xecutive

S
ecretary

,
X
lth

JC
A
ES,

D
ept.

of
A
nthropology

and
S
ociology.

U
n
iv
ersity

of
B
ritish

C
olum

bia.
3
0
3

NW
M
arine

Dr.•
U
ancouver.

B
.C
••

C
anada

UGT
2B
2.
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INTERNATIONAL SOCIETY FOR HUMAN ETHOLOGY

Membership and Newsletter

The ISHE was formed with the goal of promoting ethological perspectives
in the study of humans. It encourages empirical research that addresses the
questions of individual development, environmental, ecological and social
processes which elicit and support certain behavior patterns, the function
and significance of behavior, and comparative and evolutionary problems. The
Society maintains an elected executive board and a number of committes,
publishes a quarterly newsletter, collates an annual selection of human
ethology abstracts, and meets annually in conjunction with the Animal Behavior
Society, the International Primatological Society or major society.

Membership to ISHE and subscription to the newsletter is US $5.00 each
calendar year. Checks must be drawn on u.s. or Canadian banks; otherwise
send U.S. currency.

Address

Phone

I primarily identify myself as a ... (e.g. zoologist, psychologist,anthropologist)

My major research/teaching interests are


