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Field Reportse

Kevin D. Hunt, Indiana University

October 7, 1986 beganasa
sunny, pleasant day. though the
dark horizon hinted that rain was a
possibility. 1 had set off at dawn to
find chimpanzeesin the hills above
my smail house on the shores of
Lake Tanganyika, Tanzania. At
midmorning | sat near asmalltree
watching Chausiku, an adultfemale
who was to become one of my
favorite chimpanzees at Mahale.

In this early part of my study |
was still mesmerized by nearly
everythingthe chimpanzees did,
and Chausiku was being especially
interestingthis day, moving
gracefully amongthe tiny twigs at
the outer reaches of the Garcinia
tree. She was eating the small
cherry-tomato-like Garciniafruits,
and she was going about it in a
very business-like way. Half
hanging from an overhead twig and
half standing on alower branch,
she popped the juicy flesh of one
fruit after anotherinto her mouth,
droppingthe empty skins onto
what was becoming a carpet of
detritus under the tree. Nearby her
infant Chopin killed time by
altemnately caperingamong the
small branches of the fruit tree and
studying Chausiku’'smovements,
mostly concentrating on shirking
the chore of gathering hisown
fruit. He was still young enough
that he knew he could counton
mother’s breastto complete his
meal. Another chimpanzee arrived
and began gathering fruit by
reachinginto the lower branches of
the tree from the ground. Aslsat
on the grass near the Garcinia for
an hour and a half, a number of
chimps came and went, feeding

either from the ground or, like
Chausiku, in thetree. After a while
it began to rain. For the next two
hours, as | sat shivering with
Chausikuand Chopin, huddled
against the persistent downpour, in
my mind | replayed the image of
Chausiku's seemingly oversized
figure weighing down the tiny fruit
tree, and of howgracefully she
moved among the dangerously
small twigs as she fed. YetI had
no idea that what | had seen was in
any way important; it was the
beauty of it that had caught my
attention.

It was only two years later, as
| po_red over a printout that was a
distillation of my year of
observationthat | realized the
significance of Chausiku’s
bipedalism. Chausiku’s behavior,
sieved through the filter of my
scratchy field notes and neatly
typed outin acomputer summary,
turned out to be an important clue
to the way of life of our australo-
pithecine ancestors ~indeed, to
the very origin of humanity.

Background

With the aid of a Leakey
Foundation grant, l went to
Tanzaniain August of 1986 to
study chimpanzees at the Mahale
Mountains and Gombe Stream
National Parks. My aim was to
follow chimps for a year, recording
their locomotion and posture
(together referred to as “positional
behavior’). Although chimpanzee
anatomy is well known, until a
colleague of mine, Diane Doran,
and 1 began our studies, no long
term study had quantified their
positional behavior. Such datais
necessary to explain why chimps
have such peculiar bodies — and
their bodies are peculiar. Chimps
are a patchwork of parts seemingly
borrowed from several animals.
They have long arms, long curved
fingers and rather mobile hips,
traits otherwise found only among
fellow apes. Theyresemble
humans and other apesin havinga
broad short chest, mobile wrists,
mobile shoulders and no tail.
Monkeyslookrather like dogs with
handsinstead of paws; they have
deep, narrow chests, longtorsos,
and approximately equal fore- and
hindlimb lengths. As most
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primates do. chimpshave a
grasping footand rather short
hindlimbs. The combination of
traits make apes look rather like
long-fingeredhumans with
absurdly short legs with hands at
the ends of them.

Locomotor and Postural
Study

The study of locomotion and
posture in primates may seem
abstruse, butin fact it has along
history. Since the late 19th
century, anthropologists have been
furtively creeping around Africa
spying on the apes in hopes of
understanding their unusual shape.
Sir Arthur Keith believed thatape
anatomical peculiarities were due
to their unique brachiating
adaptation, that is, their propensity
toget around using hand-over-hand
swinging underneath branches. A
drawer full of scientific publi-
cations documented the elegant

adaptations of the apesto
brachiation: Their intemal organs
sat on a bowl-like pelvis instead of
beingsuspended from the spine;
their mobile shoulders allowed
them to orient theiranims above
their heads; their mobile wrists
allowed first one and then the
other hand to be fixed on a branch
while the body rotated underneath
it; their arms were elongated in
response totheirincreased
locomotor responsibilities; their
spine was short because their
arms, not their back, propelled
them; their chest was flattenedto
give the amms better clearance of
the thorax; and their scapulae
(shoulderblades) were longto
help lever up the arm when
reaching during brachiation. Even
though afew chimpanzee
specializations, such as their
narrow-shouldered, hunched
appearance and their cone-shaped
torso, were unexplained, such
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details were not a cause for
concern. They were merelyloose
ends to be tied up later.

To the constemation of
anatomists, studies of wild apes
stubbornly refused toyield data
that fit with this elegant theory.
Brachiation was found to be rare
amongthe larger apes. Some
scholarsreacted by iiberalizing the
scope of the term brachiation to
include behaviors that had similar
movements. Otherresearchers
took adifferent tack. They pointed
out that whereas brachiation was
uncommon in many apes, there
was one thing that all apes did -
climb. Matt Cartmill and others
proposed that long arms ( and
fingers) might be useful for
reachingaroundlarge vertical
trunks during climbing, and that
mobile wrists might be useful in
orienting the hand around oddly
angled branches and amongtwigs
atthe edges of trees. Mobile
shoulders might be necessary for
reaching up to grasp a new hand-
hold while climbing. A short back
might be an adaptation to stabilize
the spine against the forces ofthe
powerful hindlimbs pushing the
body upwards.

In confirmation of this new
hypothesis, laboratory studies of
muscle activity (electromyography
or EMQ) revealed that muscles that
were large in apes were typically
more active during vertical
climbingthan during brachiation.
The climbing hypothesis seemed
evenmore elegant and seamless
thanthe brachiation hypothesis ~
except for one annoyingglitch.
While it is true that all apes
climbed, climbing had not been
very rigorously defined. 1t was
really catch-all locomotor category
consisting of not only vertical
climbing but a number of
behaviors that were nothing like
what we do when, for instance, we
climb aladder. Even regular
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monkey four-footed walking on
inclined branches was called
climbing.

Chimpanzee Positional
Behavior and Morphology

The results from my study
showed that 90% of what chimps
did could not account for their
specializations either because the
behaviors were unstressful or they
were too much like those of
monkeys. This meantthat the
rernaining 10% of chimpanzee
positional behaviormust be
responsible for all of the sub-
stantial ape-monkey differences. In
such a small piece of pie, a sliver
can mean a lot. Still, brachiation
seemed toorare (0.1%) to have
caused chimp anatomical speciali-
zations. Climbing(ascentsor
descents on surfaces >=45
degrees) made up 0.9% of all
behavior, butthat’s not very
different from baboons (0.5%).
Unimanual amm-hanging made up
by far the largest proportion of that
important remaining 10% (4.4%),
and it was also extremely rare in
baboons (<0.5%).

Hanging by one arm presents
some difficult and unique physical
problems. The torso of the typical
primate is rather barrel-shaped,
with the arm attached farto one
side. One-amed hanging causes
stresses like those in a barrel that
is lifted by a single point on its rim.
When the barrelislifted stresses
are very high in some places (and
likely therefore to failthere ) and
low in others (so that the strength
there isn’t being used). If it were
suspended from a hook in the
center of its top, stresses would be
nearly the same on every stave,
and lower on the most stressed.
An amt-hanging primate, therefore,
might be expectedtosuspendits
“barrel” from a center point, but
how can they? Primates are more
orlesslaterally symmetric, and
they have a midline that is already
occupied by a can't-do-without-it

head. Never underestimate
evolution. Chimpanzees evolved
narrow shoulder blades (scapula)
to help reduce such stresses. In
humans the scapularuns intothe
spine before it can rotate far
enough to allow the shoulder joint
to move to the midline, but the
narrow scapula of the chimpanzee
allow it to swing far up, so far that
when an arm-hangingchimpanzee
is viewed from the front, the
shoulder has all but disappeared
behind the neck (Figure 1). To
make arm-hanging still more com-
fortable, the chimpanzee shoulder
joint is tilted up. Humans, in
contrast, have asocket for the
humerus (the upperarm bone) that
faces sideways (Figure 2).

There is still stress that wants
tomake the top and the sides of
the barrel one smooth line, more
like a cone. In other words, acone
shaped objectlifted by ahook at
its apex has its stresses distributed
more evenly than a barrel. One
might take this to its logical
extreme by imagining an object
hanging from a single point that
has all of the stress distributed
perfectly evenly. Nature provides
us with an example of thisin a

waterdroplet, which settles intoits
shape by a balance between
surface tension and gravity. Stress
is exactly equal on all parts, and
the result is adistinctive teardrop
shape. A chimpanzee thorax
resemblesateardrop, cone-shaped
at the top and bulging at the
bottom, more like a water droplet
than a barrel (Figure 3).

Australopithecine Anatomy

What does the anatomy of the
celebrated Lucy fosslls look like?
Jack Stem, Randall Susgman and
William Jungers of SUNY Stony
Brook, Russ Tuttle of the University
of Chicago, and Bruce Latimerand
C. Owen Lovejoy ofthe Cleveland .
Museum of Natural History and
their colleagues have givenus a
good idea. The torso is cone-
shaped and the shoulder joint
points upward, like the chimpan-
zee. The arms are longin relation
to the legs, mostly because herlegs
were very short. Lucy’s hips,
unlike what would be expected of
efficient walkers and runners, are
extremely wide. Bill Jungers
showed that compared to humans,
Lucy’s joints are systematically
smaller below the waist, and larger

;

</
&7
/

%

A. afarensis

Chimpanzee

Figure 3

Field Reports+ 5




Field Reports...

from the waist up, similar to apes.
A.afarensis toes are curved and
longer than those in modem
humans. Long, curved digits like
these are found among animals that
rely on strong gripping. Joint shape
andtoe proportions suggest
rudimentary gripping abilities. In
contrast, Lovejoy and Latimer have
shown that aside from width, the hip
bones of Lucy are almost modernin
shape. The foot (exceptthetoesand
bigtoe joint), knee joints and ankle.
joints are strikingly similar to those
of moderm humans.

These features suggesta
creature rather ape-like fromthe
waist up, and fully bipedal from the
waist down, but her bipedality scems
to have chimp-like edges here and
there, seemingly wherever it does not
compromise the bipedalism too
much. How can this be? Could an
animal that spendstimeinatree
stride bipedally like ourselves? You
cannot walk in a tree, not like we do,
so bipedalism must mean terres-
triality. How can one part of the
body clearly indicate arboreal arm-
hanging when the other part is so
clearly adapted to bipedality? If Lucy
was adapted to the ground-living,
why would she retain so many
features from her more ape-like
ancestors, especially those features
that make striding bipedalism
inefficient, such asshort legs, long
toes, wide hips and small hindlimb
joints?

Why Are We Bipedal?

| have sometimes imagined
how wonderful it would be to follow
an australopithecine, just for asingle
day. When 1 think of the curious
mixture of human-like intelligence [
saw in chimpanzees (their social
skills were uncanny) and animal
dumbness (they certainly don’'t have
engineering minds), | canonly
imagine how intriguing the mix
would be in australopithecines.
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Alas, watching living primates
isthe closest we can cometo
watching Lucy. Perhaps not
surprisingly, many hypothesesabout
bipedalism come from primate
watchers. Russell Tuttle postulated
that our ancestors were preadapted
to bipedal locomotion by along
history of arboreal bipedal feeding
postures and bipedal locomotion on
large branches, an exaggeration of
gibbon behavior. Clifford Jolly and
Michael Rose pointed out primates
are bipedal most often when feeding,
especially when collecting plentiful
smallfooditems found in bushes.
Richard Wrangham added thata
bipedalist would not have to spend
extra energy to raise and lower the
torso when alternating feeding and
walking. Butif australopithecines
are arboreally adapted, howdid their
bipedalism become so wellrefined?
If australopithecines had a bipedal
locomotor adaptation, why did their
locomotion remain so inefficient?
And if bipedalism evolved as a
posture to aid in terrestrial
gathering, why the arboreal
adaptations?

Chimpanzee Bipedalism

Mydata clearly supporteda
feeding hypothesis. 85% of the time
chimps were bipedal was while
eating or gathering food. Onthe
ground, most observations of
bipedality were made when they fed
from tworather short trees, one
merely a large bush. Both had small
fruits. This finding was quite
exciting, since it closely conformed
to the Jolly/Rose terrestrial feeding
hypothesis. But that could notbe the -
whole story, because more than half
of my bipedal observations were
arboreal, as expected by Tuttle's
hypothesis. Whenllooked at the list
of trees chimpanzees fed from
arboreally with bipedal postures, |
found thattwo of the three most
common species were the same trees
they fed from on the ground.

The thirdcommon tree, it
turmed out, was even more exciting,
because it was Garcinia huillensis.
The vivid memory | had of Chausiku
feeding in atiny Garcinia tree came
rushing back. It was important
because | had seen a number of
other chimpanzees feedingonthe
fruits of this tree from the ground
(my data collection protocol,
however, only allowed observations
of Chausiku to be used in analysis).
Chimps tended to feed bipedally
both from the ground and up in the
tree ~in the very same trees!
Terrestrially, chimpanzees ate fruits
by standing bipedally and working
their way around the periphery of the
tree, sometimes holdingonto a
branch to stabilize their lower body,
but most of the time using both
hands to harvest fruits. Sometimes
they reached highintothetree,
grasped a branch and fed in an arm-
hanging/standing posture.
Bipedalism and arm-hanging seemed
closely associated since chimps
often harvested fruits using bipedal
postures that involved partial
suspension from aforelimb.

Australopithecus afarensis
Bipedalism

Might our eariiest ancestors
have harvested fruit in a similar
manner? This might explain how A.
afarensis upper bodies could have
been adapted forarm-hanging, while
their lower bodies are more like
ours. If the original function of
bipedalism was as afeeding
posture, the imputed inefficiency of
bipedal locomotionin A.afarensis
suddenly fits perfectly. Although
Lucy’s shortlegs and delicate joints
seem poorly suited to the wear and
tear of heavy carryingor long
distance travel, her anatomy was
well suited for short-distance
locomotion and efficient arboreal
and terrestrial postural feeding.
Compared to humans, australo-
pithecines were postural bipeds.
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So it seems ape study has ieft
us with a clearer picture of our
ancestors. As Louis Leakey
predicted, we can see them better
peering over the fuzzy shoulders of
chimpanzees. They were not spear
carrying hunters stridingacross
grassy savannahs, fixing skittish
mammals with asteely hunter's eye,
but fruit eaters, spending much of
theirday standingandgathering
ratherthan striding. Our ancestors
were frugivorous, bipedal apes.

Epilogue

Sclence has its price. Among
African primates I felt a little closerto
our ancestors, but it did little to
emphasize my humanity. Afterayear
among apes, my wife complained that
1 had become nearly as silent as the
animals I had studied. My temporary
reticence was a small price to pay, for
speechless astheyare, my chimp
friends Chopin and Chausiku had
something to say which I found
fascinating, even if it was alittle
dgossip about the lifestyle of arelative -
-Lucy.
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