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HE REGIQN OF ETHIO
dle Awa
capitalof A
inhospitable

ated aﬁé

lake

A CALLED THE MID-
18,140 miles northeast of the
Ababa, 15 a hot, harsh and

patches of lava that are slowly be-

ing buried by sediments flushed out of the hills by"

the torrential rains that come along twice a vear.
But between 5 million and 6 million years ago,
the landscape here was very different. The same
tectonic forces that racked the region with earth-
quakes and voleanic eruptions had also thrust the

a result, the area was cooler and wetter and over-
grown with trees, bushes and patches of grass.

PALEONTOLOGTY

Meet your newfound ancestor, a chimplike forest creature

ace—a rocky desert punctu- |
tree-lined rivers, the occasional|

| new type of primate arosé fimal not so differ-
ent from its apelike ances t in one crucial

tha

S ": F 3

rhinos, pigs, rats
i dogens of other

experiment.

For it was in eastern Africa at about this time that a

respect: this creature stood on two legs instead of

| scurrying alongehimplike on all fours, Its knuckle-
o walking cousins would stay low to the ground and
.- never get much smarter. But while it wouldnt hap-
- pen until millions of years in the future, this new
land'up as much as a mile higher than it is today. As |

primate’s evolutionary descendants would eventu-
ally develop a large, Lw brain, And from that

would spring all of civili#ation, from

Iustration for TIME by Gregory Manchess.

.



WORKING THE SOIL: It was by painstakingly
sifting the sediment for fossils that
Haile-Selassie made his groundbreaking find

Moesopotamia to Mozt to Who Wanls o
Be a Millionaire

That's  tha outline
1|.1l-|l'i|| '."I:\ VIEWW -||. ||| 1Tk

I'lll.lll LY I|'\..|_‘|
evolution has
generally been aceepted by sclientists (o
[LERE ML II.I'-\. Wil Emist El .|!"'III B 5EY
precisely when that first evolutionary step

oy Ui

‘il"" .Ii]'

roal Lo humanity ||__|'|]:u-_||-|| P

what might have triggered it,

ol i discovery reported last week in

||.-'||||I:|| 1 Niatiir

has brongseht paleontol

ogists tantalizingly elose 1o
hoth these guesthions, Working as part al
an international team led by U5 and

Ethiopian scienk sl

TS
ATSWEELNE

o graduate student
e "l-:||.||||||"-. Ha ]{' ‘-u-|.|-.\.i|- {no rela
tom Lo the Emperor), envolled at the Lin-
versity ol Calilornin, Berkeley, has

the remains of what appears to bae th

3 .
sl ancienl human ancestor ever s

It's a chimp=size creature that
;

lived in the Ethiopian forests belbween 5.8

million and 5.2 million vears TELY

COVETE

nearly
a million and a half years earlier than the
previous record holder and very elose 1o
the time when humans and chimps first
wient Ehedr separale l"~=|..||!!l\.|||..|:'. WiYS
“Having a lossil in this region of time,
very near the divergence poiot, is really
e

exciting.” sav: .II||||||||'||||:'-"I_.1 [

Lovejoy of Ohio’s Kent State University,
“Ceivinig all thi Wil Pk Lo Dharwin |||'|||||-:'

have speculated how, when and why hu-

mans stooed upr o bwe lirirs, Fase pilecntol
opists, this find is & dream come true,”
A5 s ulben the case with dscovernes
like this, Haile-Selassie was not o RI& ifieul-
Iy losking for the: things he found. He had
ot ot to hetter understand how the an
cient ecosvstems worked and evolved, =1
tliclnt
minids,”

collect enough vertebrate bones so that |

even think about findine ho

he savs, Al T wanted to doowas

dissertation,” In Decem
ber 1947, tl'll.lll';l'l. at @ |I|.|-:'l.' called _‘|,|;|_-. la
he spotted o piece of jpwbone lving an the
rock-strewn ground. <l up the
mandibele lesy than five minutes after we
got there,” he recalls, “bat didnt realize 1

conld write 1 1%
picked

had somethimg really special until a vea
Inteer, when we found some more bones
andd I started the serious a '

Inall, the team eventually found 11
Specimens from at Teast Gve different in-
IIII'. |I.|.|I"-

T :
LIy 515

im a cluster of sites, including
Haile-Selassie’s prartial Jower jaw with as
el foit

soclated  teeth, several hand

hanes, and piecos of three arm bones and
a collarbone. Luckily, the fossils were
sodimnents that

wiched hetween lavers of voleanic

I|.|'-|:|'-:. i WOLELE '\.I:III
i=n
whise age can be ac curately ganged by 4
technigue known as argon-argon dating
(This lavering 15 still visible in places that
II.:'."I ||| II\.'I'I' '|l|:||' " ||:\. I'|IIIII II I"|;|III|'_|'_'I

the scientists to trace the area’s "j|'|||-':-:'j|r-

| ISLory. ) The verdict, confirmecd !: HE
ond dating method and by the other prim-
itive animals found with the homingd re
mains: most af the fossils are between 5.6
million and 5.8 million vears old, although
o ko bone 15 a lew hundreed thousuod
¥YEars VOunger.

I' WaAS THE AMATOMY OF
thiese fragmentary fossils, especially the
teeth
that he had discovered a new
Athough apelike, the lowe

canines and upper premaolars, i
tieular, display certain traits found only in
the teeth of later hominids—1hi .
entists use to deseribe ourselves and our
chifter in
shape from the teeth of all known fossil

DETAILET

that convipeed Haile-Selassie
JILATEATY

N T RS TR

nonsape ancestors. They also

and modern apes. Kven the way in which
‘.."II' e "”'l |'|:|:'| ||-"-'| WO T ::lr:-'.\"| WS ||'||i|'| 4
Explains Haile-Selassie’s thesis adviser,
Berkeles, i'-:|||':-'|ll-:|| st Tim While

al '\-||-.||'|'||.'|' |.||r.'||' UPPer Canines as '.!'I-I"\.

ey

|Il'\.'| I;Illlll'lll'. ||l:-|II I.I'|I' | TSR S AN
ture’s back teeth are larger than a chimp’s
front tecth are narrower,
SUEEestng that its diet ine |'|||| d a variety
of fibrows foods, rather than the fiwits and
soft Tesives that -"'|:|||||'.|!|-'||

YWhen Haile-selassie compared the new-

..‘u' l\..l'ul\.'ll‘ul'l"ll IJI'I!I".

b, while the

and teeth with thos

ot I|"|.|..‘.Illl.fl':'r"I|--' i'r|IIII|.'.r.'.\. a 4.4 n illi:-'n



yvear=old hominid found in the Middle
Awash in the early 19905 that was the pre
he vealized that the
two ereatures were verv similar, But the
older one's teeth, while dilTerent from an
.I|'""‘- do have o umber of characteristics
that are decidedly more apelike than
those of ||Il'}|.-ll| L H | hominid

Un the basis of these minor bt dis-

vicas record halde

tinotive differences, Haile-Selassie decid
'i"l by ¢ |:|'.-:|J..'|. ”ll' ey hiamin ANcestor as
i 5'~|-J||H|:ll'l'.'|k'.\. or variant, of ramadus and
hias it the
ramidus kadabba, (The name is derived
from the local Afar language. Avdi means

given name  Ardipithecus

ground or Hoor: romid means root: and
kordabba means basal family ancestor, In
ieeordance with the sometimes bisirre
nomenclature of the younger
creaturs now gets renamed Avdipithécus
ramidus ramidus.)

SCLCTICEE,

Hudle-5elassie and  his |.'|||||_'._|,;I.J-\-.'~|
haven't collected enoueh bones vet o re-
comstruet with great precision whit kadab
it wus
about the size of modern common chim
Jadrae ey, which when '\liIIII.IJIIE'I avorage
about 4 ft. tall, That makes i ronighlv the
s size as s close relative A, ramidus

B Jooked like, Bot they do louw

ramichus and about 20% taller than L Iy
the famous 3.2 million-vear-old human an
cestor discovered abowt B0 miles away in

1974 thal is even further along the evolu

!Illla.lt_'. traek Thee size ol .l'.n.'.:fr.'.l'.lflu'_-.' hwain
‘ and the relative proportions of its arms and
[ degs wore probably chimplike as well,
it unlike o chimp or anwy of the other
modern apes that amble aleng on four
himbs, badabba almost cortainly swalloed
upright much of the tme. The .
inch-long toe bone makes that
clear, Two-legred primates (rivod
humans  inchaded) _~_;|'|_|:~_-l-|
themsielves forwird by leaving the
front part of their foot on the
gronandd and lifting the heael. This
movement, referred to as tosing 8

&ormn

off, causes the bones in the mid P
dle of the fool to take on a dis :
tingdive shape—a shape that is
readily apparent in the ancient
toe bome, “If you compare a
i ||I|:I||:l.-\. lool bones with ks hand
hones, they look the game e
Canse ||In'_‘- re used for the same
thing™—that is
Haile-Selassic explains, “Homi .

for grasping

rilel IIIII:_I'I\ and toes don't look
alike at all.”

Exactly how this hominid
witlked

Discovery Zone

Africa’s Rift Valley has yielded
most of our earliest ancestors

5 still something of a

imvstery, though with a different skeletal

structure, its gait would have been unlike
ours, Details of kadobis's |_j||,':-.[:.||- FerTEIT

speculative too, but many of its behaviors
Il-’ll.i':'l?lll'.l.'I”:\n I'|'\1'I'|||'|||_--:,' 1E'||n-1' of chim
panzees loday. It probably still spent som

l- footprinds B e
{Lawtalh)

T ATHx Ly
TIML Map ey ko [anfoeg
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WALK LIKE A MAN

Chimps can walk on two legs, but with a gait that is awkward
and precarious. That's largely because their heads and torsos
are thrust forward, not balanced over the hips and legs.
Humans have evolved to correct that imbalance.

@ SPINE

A chimp's lumbar region, or lower spine, is short and
stitl; a human's |s longer and curved to push tha torso's
center of gravity forward so that it lies over the feat

@ PELVIS

Chimpa sway whan they walk upright because
lifting one leg off the ground throws them off

balance: humans prevent such swaying with
broader pelvis and a speciallzed hip joint

and its associated muscles

@ THIGHBONE

in chimps, the famur runs straight
from hip to knee, The human femur
angles inward, moving support
more directly under the torso

@) KNEE JOINT

To suppart the human body's
weight, the femur is larger at the
bottom and the tibla is larger at
the top. A groove at the botbom of
the inward-angled femur keeps the
patella from sliding off

® FOOT i

A chimp's big toe is opposable, :
ke a thumb, allowing the chimp
te grasp with its feet. A human's
big toe is lined up with the other
four toes -bad for climbing but
good for forming an arch that
runs from front to back. The arch
acts as a shock absorber,
deflecting impacts that would
otherwise travel up the lag. This
enables humans to walk long
distances and run with lass

L!

Opposable big toe

IT 2
«
Chimpanzee foot Human foot

Adult
-ill chimpanzes

Mo arch

Chimpanzee foot when walking
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human
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Human foot when walking

Yot the advantages of wallking upright
were somehow so great that the behavios
endured I||||l.|"l:'| thouwsands of @enera
tions, Indeed, the anatomy of oar ances
tors underwent all sorts of basic changes |
to accommodate this new way of moy 1T
Many of the changes help the body stay
balanced by stabilizing the weight-beu
ing leg and keeping the upper torso cen
tered over the

heel, L WO, who studies
I'h' :“I.II”"II\. :III'E IIi-'\llll'l'|'|.|'||'l“. |I!. :||l"||
mation, thinks the changes may have im
proved coordination as well
“Towalk upright in a habitu-
ul Wy, you have to do so in
gava, “1F the

ligaments and muscles are

synchrony,” ha

ot of syneh, that leads toin
mries. And then vou'd he
chestal meat

By far the most crucial
":'I.II.:.-.':'~. T -.:|-.||I|:;_ i Laywve
jov, wore those in the spine
I'he distance between ohiest
R I'l'I\." 15 ]lllu.'l'l L1 |||
mans than in apes, allowing
the lower spine to curve,
which locates the [T
body over the pelvis for balanee The
pelvis grew broader, meanwhile, and hu
mans developed a hip joint and associated
muscles that stabilize thi |I<'|'- 15, | .-.|l|.:|||'-
Laoveqoy: “That's why a chimp swavs from
side to side as it walks upright and b
mans don't.”

Changes also had to take place in the
femur, or thighbone, For example, the
femoral neck—the bent portion at the top
of the bone—is broader in humans than il
is in apes, which improves balance. The
human knee is specialized for walking up
rght too to compensate for the thigh

bone's being at an angle, there's a lump, or

vie, atb the end of the femur that [aies
vents the patella from sliding off the joint
A l.'||||||;' doean't have this grogye be-
cause there is no angulation between the
hip and the knee, |_:-'.1-|||.\ SAYS, Ths
change sayvs vou're a b e,

Finally, there's the fool, “What's im
portant here is the arch,” |_||-.|-_|.;:. HYES
“Its a really important shock absorber
I's like wearing a good pair of ronning
shoes,” In order to ereate that arch, e
I.|II.'I.|:I.'-\. |.l|',:-|l-:.-h._:_|'-:|_' groal Lo [ CHITIE
-III_ ned with the others, and the toe's mii
cles and ligaments, which had been used
tor grasping and climbing, were reposi
“The shape of the
big toe is indieative of this. You can see it

in Luey's species,” Lovejov save, bul not 1o

tiomed under the foo

the bone Haile-Selassie found, beeaus

R ."|.I|I|||||i'-||||:|'.:-.r

What we 1 S
in the new discoverv's foot] is that the

it's from a ditferant Lo

base of the bone adjacent to the knuckle
has a distinet .|||".|-' showing that the crea

ture walked step atter step alter step with
its heel aoff the
its foot as a platborm.”

rroundd, using the front of

I'hat™s how it walloed, W n'.-|_. | walks o 1%

|""|":hl'|' (48] I:II.|||'|'-|..|||| sinee mohiy hion
leaves behind oo phyvsical remaims, But
armed with knowledge about our ances
tors” physical attributes and the environ-

et Lhat surrounded

them, scientists have come

Hernry
MeHenrv, of the Universiy

THIS TOEBONE o cvifornia. Davis. for e

ample, champions the idea

PROVESTHE i chmic ion v
CREATURE
WALKED ON
TWO LEGS

part of thi picture after all
When Afrvica dried out, say
MeHenry and his colleague
Peter Hodman, the change
left patches of forest widely
'-|'I-I.I'I':| between apen s
vanmih. The Hrst hominicds
lived mostly in these forest
refuges but couldn't find enough food in
any one place. Learning to walk on bwo
legs helped them travel long distances
AR '-'\.:”'-““I to the next '-.'.:ul-.:.--._n. ||_|:|-|.
-Illll ”I' s tor miore food

Meave Leakey, head of praalecntology
at the Mational Musenms of Eeniva and o
member of the world's most famous r._;-;-;||
|I'Il||I'I'.'. Furniily, s i [ 3 el the o :'|.|I|:.':' i cli
mate rewarded bipedalism for a different
reason, Yes, the dryer elimate made for
more grassland, but our early ancestors
she argues, spent much of their Hme not
in dense forest or on the savannah but in
an environment 'u.'|[|| some brees, dense
shrubbery and a bit of prass, Al i woni're
moving indo more open eountry witl
grasslands and bushes and thines like this,

-|'||| ealing i Il."| of fruils .I||l::I !"l""l eSS OO

ing off low bushes, there is a hell of an ad-
vantage to be able to reach higher, That's
why the gerenuk [a tvpe of antelope
eviolved its |.-||;'_ neck and stands on its
hind 1

4 ] wlwy I]ln'_'i' e eviolved its
long neck. Thera's Srong pressue to b
able to reach a widey range of levels.”
But for Kent State’s Lovejoy, the real
answer 15 sex. Males who were best al

walking upright would get more of it

leading to more offspring who wer
on two legs, who in turn 2ot more sex, His
reasoning, first proposed nearly two
tlecades apo, poeg like this: like ITHATYY

modern Americans, monkeys and apes of
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both genders work outside the home-—in
the latter case, mrﬂrr‘.l'l'tllg for foodd. Ear]_'p
humans, though, discovered the Leave 1t
to Beaver strategy: if males handled the
breadwinning, females could stay closer
to hiome and devote more time o renring
the children, thus giving them a better
shot at growing up strong and healthy,
And if you're going to bring home the
bacon, or the Miocene l:l.ll.lj\.'ilJL"lll, it
hielps to have your hands free to carry it
Over time, female apes would choose to
mate only with those males who brought
them fod ul—]‘]rnxlunahl}' the ones who

EF R TP e TR T S PO

were best adapted for upright walking, 1s |

that the way it actually happened?
Maybe, but we may never know for sure,
I.{'ukl'y, for one, is unconvineed, “There
are all sorts of hypotheses,” she savs,
“and they are all fairy tiles really because
you can't prove anything.”

F PALEONTOLOGISTS ARGUE ABROUT
why bipedalism  evolved, they're
even more contentious over “H.'HTHH-
nization of the human family tree.
Aceording to Hudle-Selassie and his
colleagues, the picture looks pretty
struightforward from about 5.5 million
years age to the present. First comes
Ardipithecus ramidus kadabba, the new-
est find, Then, more than a million years
later, its descendant, the newly renamesd
Ardipithecus ramidus ramidus, appears,
After that comes a new genus, called Aus

tralopithecis (where Lucy belongs), and |

finally, about 2 million years ago, the Rrst
members of the human genos Homa.

But not evervone buys the story, In-
deed, the French and Kenyan team that

L ——

presented a 6 million-year-old fossil last
December insists that theirs, known as
Orrorin tugenensis (or, more familinely,
Millennium Man because it was an-
nouneed in 200407, is the true buman an-
cestor and that Ardipithecus is nothing
more than a monkey's unele—or a chimp's
great-great-grandfather, amyway. They

even dismiss Lucy and her close kin, |

about as firmly entrenched in the human
]iru:agl: as Yo can wel, as 1‘.I-'n]1lliﬂ|1'r1r:|.'
dead ends that left no living descendants,

Mo one disputes that this competing

| ancestor is 6 million years old and thus

more ancient than Ardipithecus, What's
still to be proved is that it's a hominid.
Says Leakey: “If you read their paper, al-
most everything they say about the teeth
suggests it's more apelike.” And when
they et to the femur, she says, they pre-
sent no evidence disproving that it walked
on all fours. Haile-Selassie makes procise-
Iy the same point. But Brigitte Senut of
the National Museumn of Natural History
in Paris and Martin Pickford, chairmin of
paleanthropology and prehistory at the
Collége die France, co-leaders of the team
that found Orrorin, dismiss the eriticisms.

Additional fossils found just last March, |

they say. along with the more detailed
analysis they now have in hand of the ear-
lier bones, will prove their case. “We are
absolutely delighted about it,” says Senut.
“We had the possibility to show the evi-
dence to some colleagues in South Africa
recently, and just looking at the cast they
said, “Fantastic, iv's a hiped! And a belter
biped than Lacy.””

Even if theyre vight, though, estab-
lishing the precise path of human de

LL E—ala il FRESEE 3

AR DEY

scent might be very hard. For most of the
past & million years, madtiple hominid spe-
cies roamed the earth at the same time—
including a mere 30,000 years ago, when
modern humans and Neanderthals still
coexisted, We still can’t figure out exact-

| Iy how Neanderthals refate to the human

tamily: it's all the more ditficult to know
whoere these newly discovered species,
with far fewer fossil remains to study, be-
lomg,

In the case of Ardipithecus, says Don-
ald Johanson, professor of anthropolegy
and director of the Institute of Human
Origins at Arizona State University {and
the man who diseoversd Luey back in
14974), “when you put 5.5 million-vear-old

A WALK THROUGH HUMAN EVOLUTION

The newest fossils have brought scientists tantalizingly close to the time when humans first walked upright—
splitting off from chimpanzees. Their best guess is that it happened at least 6 million years ago

Last common ancestor

Drrorii
Thr specios ahould hove fealuros P ——
reminiscent of both apes and i*Millenmium Man™; Ardipithecus

humans-—but that's true of
several species already found, so
identification may bo tough
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|
|

fossils together with 4.4 million-vear-old
[T TR |I'|l'||]1.]t.'l?i UJ. “I'L' sarmd "\:I“!f"‘!'\--\.
yvou're not taking inte consideration that
these could be btwigs on a tree. Every-
things been forced into a stradght line.”
Bevond that, he's dubious about eatego-

rizing the 5.2 million-year-old toe bone
with the rest of the fossils: oot only s it
separated in time by several hundred
thousand vears, but it was also founed
somme 10 miles away from the rest.

IF Ovrorin turns out to be a homind,

claims aboul its pivetal position on the
family tree, According to University of
Tokyve paleontologist Gen Suwa, o co-

discoverer of the 4.4, million-vear-old |

A. afarensis
includos Lucy)
|

A, aethiopioits

A africanus
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THIS LEG
BONE COULD
BE FROM AN
EVEN OLDER
HUMAN
ANCESTOR

DARK HORSES: Senut,
ledt, and Pickiord still
must convince the workd
their & milllon-year-olid
hominid is legit

Ardipithecus ramidus raomidus, Orvorin
could well be ancestyal to the new Arvdi
pithecus remains, vather than the other
way around,"There is nothing in the fos
gils,” he says, “that would preclude such
a position. But which side of the chimp-
hominid split Orrorin oecuples can be
determined only by further analvses

i and new finds.” Indesd, suggests Haile
| Selassie, while Orrorin may be one of
| the earliest chimps or an ape that became
| extinet, it could also turn et ta be the
the same skepticism will apply to any |

last common ancestor of humans and

TIME, JULY 23, 2001
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chimps—a creature paleontologists have

i been dreaming of finding for decades.

One of the most intriguing ques
tions the new discoveries raise, says
Bernard Wood, a professor of human
origins ot George Washington University,
is whether bipedalism should still be
considered the debning characteristic of
being human. After all, all birds have
wings, but not all creatures with wings are
birds, 1t's already clear that eastern Africa
was bubbling with evolubionary experi-
ments 6 million vears ago. Maybe two
legged walking evolved independently in
several branches of the primate family,
Sayvs Wood: “This might be the first ex-
ample of @ ereature it's not possible to
label as homindd ancestor or chimp an-
cestor, But that doesn’t make it the last
cornmon aneestor of both, [ think it's go-
ing to be very hard to pin the tail on that
diomkey.”

In the end, that may be the most ex-
citing thing about these latest discoveries
from the huivan race'’s birthing grouncd,
Mot that long ago, paleontologists were
pretty certain wi st bl i the roacd to be
coming human by standing upright on the
prassy savannah. Now that science is ac
tually bringing in hard evidence, the story
is getting more complicated —and more
interesting, Clearly, there arestill p|ut1l}' ol
guestions to ask, and plenty of surprises
left to uncover, in the aneient sediments of
eastern Africa, —With reparting by
Simon Robinsen/Nairobi

M. sapicns
(rmeslesrm
humasns)

M. orecius
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