The Human
Lineage

CHAPTER OVERVIEW

Close to 1.8 million years ago, another
great change is seen in the fossil record
of Africa. A new hominid makes its
dppearance on the evolutionary stage—
Homo erectus. Homo erecins possessed a
brain larger than that of Home habilis
from which it evolved; the Homo erectus
brain is two-thirds the size of modern
humans,

Homo erectus exhibits increasing intel-
ligence as well as an increasing reliance
on cultural adaptations. Though born
in an African nursery and possessing
an anatomy best suited to life in the
tropics, culture allowed Homo erectis to
expand into other regions with very
different climates soon after it first ap-

peared in Africa. Tools found in Israel

and bones found in the Republic of
Georgia reflect the existence of a likely
corridor of hominid expansion beyond

_ Africa beginning soon after 1.8 million

years ago. Remarkably, Homo erectus fos-
sils have been found that date to nearly
the same time far to the east, on the
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entered into Europe until afier 1 million
years ago.

A sophisticated stone tool technology,
cooperative hunting, the controlled yse

b
island of Java. They appear not to have i

of fire, clothing, and the possible con- |
struction of shelters were all a part of the
Homo erectus adaptation. A reliance on cul- .

ture 1s a hallmark of this human ancestor.
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AS FAMED PALEGANTIIROPOL WCIST ILciary Leagey (Leakey and Lewin 1992} ad-
mmits, it sometimes is easy to forget that the shards and slivers of fossilized bone pa-
Jmnnt|1m|_u.~]1>;_fi.-r5 hold in their hands Place imder thed; microscopes, and niount
N mseum displays were connecred te actual, thinking, feeling Beings. Some.-
tmes, however, p:]lm‘.ut]]rEH‘opuh‘)giSLx get lucky and recover the nearly comple
skeleton of an individyg] and it becones umpossible to forge they are looking ar
the remnants of 4 once-living crearure, The remiins of che boy from Narioko-

COITRE, W) of Lake Turkana, in Kenya, is one case that makes it impossible o for-
get (R Leakey and Walker 19853, Walker and 1 Leakey 1993 Figure 4.1).
The age at death of the Wese Turkang bawy s judeed by pnlc:nunt]nnpulogjsts

.Cl.‘lﬂ[ﬂEl' Sites jn.murh_ the same way that mud-;_rn parents gauge I:n!l.r:_'. prowress af thv-i\r_ OWH

. childrens physical devel pment, by laoking at his teerh (F Brovarn eg ). 9857y,

Africa I3 H. Sroich 1993) Aq tmeposted far 4 medern homan chile, all of the West Tir-
Dakz, 94 kana boy's firse {6-vear) and second (12-year) molars had erupted; thar s, they
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are above where the gum line would have heen and, therefore, niust have been
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“ Figure 4.1

Cne of the most
complete fossil hominid
skelerons over foyund:
WET-15000, cthe 12-year-
old Homo erectys by
from Mariokorome,

(% David L. Brilly
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seposed - his mouth when he was alive, Both of his upper deciduous canines

hese are baby teeth) were still in place, and his permanent upper canine on the
sizhe side had been poised to replace i baby-tooth predecessor. Wone of his
wird molars {the wisdom teeth that erupe at age 15 in modern people) were yot

Chapter Sites

i ; 1 Rl theast Asia
= the West Turkana bov’s mouth ar the time of his death. So, iChe were a modern Isﬁudingjav;
“midan archaeologist would conclude that he had been about 12 years old when Flores, 0%
“= died. Because of other skeletal development indicators suggesting a more rapid Mejakerra, 39
stumation process for the West Tarkana boy, some researchers have concluded Mgandong, 9%
“iaz he may have been closer to 8 (Gibbons 2008a). Tn any event, he was just 2 sambungemachan, 99
" E e Sangiran, 99

xd when he died. Trinil. 99

The cause of death of the West Turkana bov is a sad noystery, His remark- s

# W ¥ East Asia:

<o well preserved, nearly complete skeleton shows grear healch and vigor, Alan Chir o d R

Aalker, one of the fossils excavators, describes the Nariokotome boy as a tabrp- Bose Basin, 111
sz vourh”™ and estimates his heighe at between 3 feer 4 inches and 3 feer 8 Lancian, 95
whes (IR Leakey and Lewin [992). That is considerably wller than a modern Langrandang
Suman bow of the same age in most populations. (Flexzon, 95
The West Turkana boy died on the vige of a lagoon near a lake. The posi- s g il s
i = = Mihewan Basin, 111
= af his banes indicates that his body Aoated face dewn in the shallow warer Tangshen Cave, 96
amer he died. Fortunately, no scavengers picked at his corpse as it decaved, so Yuanmou, 96
=it of the body remained pretwy much in place, if not intact. Animals coming Yurxian, $5

the lagoon for a drink may have walked on the body, breaking one of the Zhoukoudian, 101

s and scartering the rest of the bones as the flesh, muscle, and tissue that had Europe
Arnbrana, 96

Aridos (1 & 2%, 107
Bosgrowe Cuarry, 107

e been a boy were washed away, After the soft parts had decayed, a gentle
carrent dispersed the bones across a linear distance of about 7 m (slightly more

“han 21 ft). The bones were then covered in the mucky lake bottom by water- Estrecho del Quipar, 107

wne sl and ash from a nearby voleane, where they rested for close o 1,55 Gran Doling, 102
msllion years. L'Escale, 36

in Augnst 1984, Kenyan paleontologist Kamoya Kimeu was scouting for fos- ;:;T_;’qiin 107

~ = Nariokotome, in an area that 1s now a dry lake bed, Kimeu was looking for S d.,_.['u,::,%m'el 101
S on his day off before the camp of paleontologists moved to another localiny Solana dal
& panned because so liede of importance had been found in the area. Within Zamborina, 10
¢ coorr ame, he spotted a skull fragment, and an excavation was initated, Soon Soleilhac, 96

e mearly complete skeletal remains of a boy were uncovered, revealing, with Fhelipheu, TS

corescedented clarity, an enormously ancient ancestor.
It 5 wonic that by dving in the right place at the right time, a young hoy

«fieved an immortality that likely none of us will awain. Even 1.55 million years

#=er e bved, in a time and world we can barely imagine, people siill ponder his

—= Wk place him in the taxonomic category Hemo eretus, and his people are che

s of this chapter.

C TNDICATED BY A SERIES OF FOSSIL SPECIMENS soon after 1.8 million B.E in
“ovis. and nearly as long ago in Asia and somewhat later in Europe, an accelera-
= oot human eveluoon took place. The new tossils are different enough from

S hahilis to wareant g vew name of names for the reasons enumerated i oar
Socusson of species designation in Chapter 3. The new specimens have skeletal
stommes so different from that of habilfs that they cannot reasonably be placed in
=) = group. But what to name the new fossils, and should they all be placed

secther in the same group?
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* Figure 4,2

Two competing models
for the number of
species, evolution, and
spread of hominids

after 2 million years

ago (mya). In the more
tracitional maodel (left),
Homa fabilis gave rise o
Hormg srectus in Africa
sometime after 2 mya.
From there, Homeo erectus
populations gquickly
spread into Asia and,
larer, western Europe.

In the competing madel
{right), Hemo habilis gave
rise 10 Homo ergaster in
Africa sometime after 2
miva. Himo habilis or 5
descendant also spread
inte Asia soon after 7
ey, where it evolved into
Home erectus. Horio ErgAtEr
may have spread into
Europe, where it gave rise
e yet another haminid
species, Horie antecassor,
which larer evolved inea
Horma heldsbergensis.
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Many paleoanthropologists believe that all of the hominins thar fallow Home
fabilis and predate Homo sapiens—Ffrom afier 1.8 million B.E undl ahout 400,000
B.E or even later—belong to a single species: Homo erectis (Pores et al, 20004,
When the sample of specimens recovered for this group was small and anatomi-
cal variation seemed quite limired among those fossils found from Afiica all the
Wiy £ east Asla, this assumption was reasonable. A& recont spate of discoveries has
cormvinced others, however, based an highly cechmical analyses ol the morphology
of the various specimens, that this period of human evolution instead presents
us with a number of related but mare or less geographically separate species
(Schwartz 2004): Homo erpaster in Africa, Homo erectus in central and east Asia, and
Home antecessor in Europe.

For the sake of clarity and ro make this parc of the human story more steaight
forward, we will take the simpler approach here, labeling all of the specimens
to be discussed in this chapter Homo erecrirs, iFigure 4.2 presents owo different
phylogenies, one based on the simpler view followed here and one on the mul-
tispecies model.} Of course, the mumber of hominin species alive at any given
tine is of enormeous tmportance. But for our purposes, it is not as Important as
understanding that—one species, two, three, or more— during the period from
1.8 million to after 400,000 B.E, populations of intelligent hominins, relying
on cultural adaprations, spread throughour much of the Ol World, using their
meelligence to suceessfully adjust to a series of widely different environments,

Homo erectus

Potassium/argon dating has placed the oldest Homo ereciiis specimen—a skull [3-
heled ER 3733 (Figure 4.3) from a rich fossil locality called Kool Fora, east of
Lake Turkana (R Leakey and Walker 1985b}—at about 1.78 million vears ago
(Fetbel, Brown, and McDougal 1989, Physically and cultueally, Homo erectus s
recogmizably human, yet it is intriguingly different from us.

The cranium of this new member of the human lineage was quire dif-
ferent from that of i evolutionary antecedent, Homo jabilis {Figure 4.4). To



begin with, its skull, and by implication its brain, was sigrmifeantly larger. Most
specimens have cranial volumes in excess of 800 cc, and the species as a whole
fas @ mean cranial capacity of about 960 cc (Table 4.1). This is an increase of
more than 373 over Home falilis, whose mean cranial capacity was only about
S ee The Mariokotome boys cranial capacicy was 880 co; it is estimated thar
Tus brain size, had he lived to adulthood, would have been a lictde aver 900 ¢c
Begun and Walker 1993:346). The largest members of the species have skulls
with volumes of over 1,200 cc. This measurement places the brain size of the
species far above that of Hoso habilis and within the lower range of the size of
the modern human beain,

The skull of erecties was not Just Targer chan thar of bebilis, but it was also
differently configured and differentdly proportioned in ways that sigmify a shift
wward a more modern human appearance. For example, the forehead of erecris 13
somewhat fatter and less sloping than that

+ ¥ . -~
af frahilis, a bt more similar to the modern, /

warmually vertical human forchead. The hack, /
or occipital, portion of the erecris skull is
rounder than chat of habifie, with 2 woch |

fLarger area for muscle attachment. Langer \:"_'“‘- 'J, '

and strongrer mscles were needed o sup- \__{"3’;':1 . & &R{

port its much larger, heavier skull. \'I| Yoy ) ; . r‘-.l ]
Analysis of cranial endocasts of a num- | | k;ktt}ﬁfﬁﬁﬁ:ﬁ

ber of Hamo erectus specimens [Holloway \H"x‘ o .'?

Pmt), 198 1) shows intriguing similaricies to ‘Hx____/"l

the modern human brain. Most significantly,

anthropologisc Ralph Holloway discovered Hawma hebilis

Hamo erectus

oo 93

« Figure 4.3

The fossil craniurm
designated ER 3733,

At nearly 1.8 millien
vears of age, this is the
oldest known specimen
of the fossil species
Hama erectuz, (€ Marional
Museurs of Kl:n}-a}

¥ Figure 4.4
Comparison of the

skulls of Homo habilis and
Heme erectus, The skull of
arectus is larger and more
madern (less ape-like)
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hemaspheric asymmetry in the ereas brain, similar to thar seen in modern hunan
beings. The different halves, or hemispheres, of the human brain reglace ditferent
tsks; in particular, human speech is ordinanily controlled by the lefr hemisphere.
As a resule, the two halves of 2 hunan brain are of slightly different shape, pro
portion, and size, Whether the asymnetry in the endocasts of the erectins brain
means they were capable of humanlike speech cannot be determined. But the
configuration of the erecius brain was defimitely more Tike that of modern human
i beings and different from thar of the chimp, gorilla, orangutan, anstralopichecine
and habilis specimens to which Holloway compared them,

Beneath che intriguingly humanlike brain, the erecns Giee imelf s sonnew hat
Hatter, projecting less than the Labilis face, though i sl is far more prognathous
than that of a modern human. Above the eye orbits, Home erecn cramia dhsplay
a nidge of bone called a supraorbital torus. This “brow ridge™ 3 present in
the skulls of all ape species and is generally absent in the modern human form,

k]

“ Figure 4.5 though some people, especially males, exhibit relatively smaller but discernible
| Fosul localities of ridges above their ey,
f Hoto erectys,
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Horminins Canquer the Werld

“=om the frone, the erecins skull presents a Aattened trapezoidal shape as op-
~e 1o the corresponding very round appearance of a modern human skull.
T wdes of the erecius skull begin nearly parallel ar che base and then angle
o= roward the top. Also, preserved nasal bones indicate thar erectis was the
" our ancestors to possess the modern human form of a projecting nose
- o the nset nostrils that characterize the living apes and earlier hominins
Framcrecns and Trinkaus 1988).

Helow the skoull the bones of Homo erecins bear witness to a creature that in-
—ooably walked upright, in 2 manner similar, if not identical, to that of modern
= beings. The recent discovery of hominin foorprings in Heret, Kenya, dat-

== = 1.5 million vears ago clearly support this conclusion (Bennett e al. 200%9).
1in two sedimentary layers at the site, the Ieret footpring are indistin-
from those of 3 modern human being,

be sure, the West Turkana boy and other, more fragmentary postcranial

S crectns Terains exhibit a skeletal architecture indicative of great muscularity
=& wrength, probably outside the range of modern human beings. Nonetheless,

—ore than one paleoanthropologist has stated, vou would not be alarmed if a
as, with a cap pulled down low over his or her forchead and face and

semoprately dressed, were to sit down next to you m class.

he Evolutionary Position of Homo erectus

= oldest erectns Tossils are Found in Africa, often in the sanie areas where fabifis

have been recovered (Figure 4.5). Current consensus, therefore, is that

S erectus s the direet evolutionary descendant of the African hominin species
= hahilis, though not all agree on this point (see Issues and Debates),

Hominins Conquer the World

Hone erectus, like its hominin predecessors, evolved in Africa. Unlike 1ts fore-
~ears. however, Homo erecins, or perhaps an immediate evolutionary descendant,
o wot restricred to that continent, Fossils similar to the erecfes specimens found
2 fraca have been found in Asia and dare to wery soon after their initial appear-
smee 1.8 million years ago.
If vou look at a map or globe, it is casy to see that Africa is phyaeally con-
- t=d to the rest of its hemisphere in only at its northeastern apex where it
< southwest Asia, the place we today call the Middle East. Mot surprisingly,
e of the oldest homimn sttes outside of Africa have been found here 1o the

—oad zone where Burope and Asia come together (see Figure 4.5).
For example, at Erk—el-Ahnwar in Israel an assemblage of choppers and flake
' have been excavated in a strangraphic level bracketed between levels dated
= .7 and 2.0 million years ago based on paleomagnetism (Holden 2002).
« 5 Sew kilometers north is another, somewhat younger, hominin site dating

hen and Goren-Inbar 1994).

Earther to the north, hominin fossils have been found in Dmamsy, near the

s= of the Black Sea in the Republic of Georgia in what used to be the Sovier
_meon. Two mandibles, four relatively complete crania, & number of elements

==
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ol the post-cranial skeleton (the bones below the head) mcluding fragments
of arm, leg, shoulder, vertebral column, and bones of the foot have now been
unearched there from a deposit thar has been dated to abour 1,

7 millicn vears

ago (Figure 4.6; Gabunia et al. 2000; Holden 2003a; Lordkipanidze et al. 2007
Vekua et al. 2002). The four Dmanisi crania range in size from 600 to 773 co
{Figure 4.6;Vekua co al. 2003),

All four crania are small b Ad-
rican Homo erectus standards—all of
them fll cleser to the mean cranial
capacity of lomo habdis chan o that
of Homio erectus. Nevertheless, this
muay be explained by the fact that at
Dimanms we have the remams only

* Figure 4.6

Found near the
intersection of three
continents—Africa,

i Asia, and Europe—the
Dirmanisi specimens—one
of the crania is shown
here—found in the
former Sovier Republic of
Georgia likely represents
the remains of some

of the earliest Homo
erectus migrants cut of
Africa. [Phors by Gouram
Tsibakhashwill, Courtesy
Professar Dr. David
Lordlipanidze, Deputy
Direcror, Georgina Stare
huseum)

of young individuals, whase heads
had not reached thetr fully adule
size; ome of them is almost corainly
a Juvenile. Also, there is ar least one
small female—and possibly cwo—in
the sample. Except for their size, the
IMmanist crania otherwise Took re-
markably like Afvican Homo erveeins
crania datimng to the same tme pe-
ricd. When Pat Shipman, who had
co-directed the excavation of the
{ Marickotome boy, first sow one of the Dimanisi mandibles, her reaction was one

i of amazement: the JAWE Wore 1oL Just similar, but could have come from twing
iShiproan 2000:4917

Lielow the skull, the Dmanisi hominins display an interesting mosaic of char-
acteristics. They were quite small, with a range of estimated heighes of between
145 and 166 cm (abow 4'8” to 3'57); short by modern human standards and
maore 10 line with the known heights of eadier hominins like Homo habilis and

Aunstralapithens. Though the shape and probably positioning of their arm bones
differ from those of a modern human being, resembling, instead, those of an Aus-
tralepithecus, the overall proportions of the Dimanisi homining ame quite moderr,
with relatively long, humanlike legs and a distinetly human, arched foot.

The tool kit of the Dmanisi hominins is another picce of evidence that links
| them to an African hommin heritage. Only simple chopping and flake toals have
i been found at the site. These took clearly belong to the Oldowan tradition seen

at Homa frabilis and early Homo erectus sites in Aftica {Gibbons 204 Wh. [n other
i words, there is no evidence of a great leap forward i stone-tool technology that
i might exphin the achievement of expansion bevond Africa. In face, the taols
tound in Africa and in Eurasia at this early date are identical,

East Asia

It is a long way from Aftica to the shore of the Black Sea, where the Dmanisi
site is located, but it 1s not nearly the end of our journey or that of the hominin
species Home erecius, The next set of ancient sites we will visic are literally half a
world away, at the other end of our planet’s largest continent.
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The fact thar Hawto erectiis fossils were found first in east Asia—Java, to be
wore specific— s ne mystery: It is simply a fictor of where a scientist Arst looked.
= 2 remarkable instance of wewition, Ducch physician Eugene Dubaois (1894)
saveled to the island of Java in the western Pacific in the late nineteenth century
ssly to seck out evidence of human origins in the Asian tropics. In 1891,
“ong the Solo River in the vicinity of the town of Trinil, he came upon a calva-
rinm that locked not quite human but not quite apelike (Figure 4.7). It possessed
e brow ridges like those of apes. But the cranial capacity, as best as could be
redged at the time, was far larger than
zm ape’s while sull smaller than a2 mod-
human’s. Dubois labeled the find
ecanifropas erectis, meaning “upright
ape-man.” Sull popularly referred s
Tlava Man” we now nclude Dubeis’s
Srscovery in the Heme ereeins species. Ty
ssumated crantal capacity of 940 cc and
i age (stll uncertain but probably about
! millien years old) place it Armly in the

chus species. A number of other Plomo

erecrus specimens have been found on Java (see Table 4.1 and Figure 4.8). Though & Figure 4.7

lva today & an island, during periods of lowered sea level 1t was part of the main- The first skull fragmene

I lund of Homo erectus was
this skullcap found in
Java in the late nineteench
century by the Durch

and of Southeast Asia, enabling Heme eretins to arrive there on foot,
Applicanion of the argon/argon technique has provided chronological dates
for a number of the Java Homo erectus specimens. For example, several Home erectus

tossils found at the very rich Sangiran locality on Java have now been dated to scientise, Eugene Dubais.
more than 1.0 million and perhaps as much as 1.6 million years ago (Larick eral.  [® Mational Museus of
20010 Addiionally, the skull of a juvenile Homo erectns found ar the Maojokerto Matural ML e

locality on Java is now estimated to be close to 1.75 million years old, about as old
as the oldest specimens in Africa, thousands of miles away (Swisher et al. 1994).
O Java, Homao erectus appears to have been an extremely long-lived species,
surviving long after it had become extinet in Africa, Europe, and the rest of
Asta. Homo erctus fossils recovered at the Ngandong and Sambungmachan sites
have recently been dated to sometime between just 27,000 and 53,000 years ago
(Swisher et al., 1996). #

Homo erectus: Ocean Explorer?

As distant as all other Hone erecins sites are from their ulimate source in Africa,
all of these places are within “walking distance” of their point of origin—ar
least over many generations of wandering and expansion. Remember, when
Homo erects arrived, the island of Java was connected to the Southeast Asian
mainland as the result of lowered sea level, so members of thar species walked
there over dry land. However, stone tools have recently been recovered on the
island of Flores, located cast of Java, just below a stratigraphic level dating to
102 million years ago (Brumm cc al. 20100, Flores is separated fronn Java by
a deep, natural underwater trench. Even during periods of Towered sea level,
Flares would still have been separated from lands o the west by approximarely
L% km (12 mi) of open sea. For Home erecins to get to Flores, it must have been
by floating chere.
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& Figure 4.8

Crania of Hema erectus
fram Sangiran, Java
(top} and Zhoukeudian
in China (botrom],
{Top, courtesy of Ralph

L. Holleway, Bomrom, The
Hurnan Qriginzs Program,

Robert G. Bednarik is so intercsted in the seafring capabilivy of Flowe erecns
that he has been willing o risk his reputation and even his life on its study, He
has twice constructed bamboo rafts, which he has then taken to sea with hardy
crews, attempling to show the seaworthiness of watereralt so elementary that per-
haps Homeo erectus would have been capable of making and suling them (Bower
2003} Through wrial and errar—his first accempr ac crossing the 48-km {30-mi)
sea gap between the Indonesian islands of Bal and Lombok {they are in the same
chain of islands as Flores) was abandoned after 6 fruitless hours of rowing—in
2000 Bednarik and his crew barely, but safely, crossed between those two islands
in about 12 hours, Like all replicative archacological experiments, this proves
only that such a trip is possible, not that Home erecrs had actually been capable
of building and then sadling a similar erafi. Nevertheless, we do know thar Homa



Hominins Conguer the World == 101

e to Flores, and Bednarik has provided and successfully tested one
wav i which this may have happened.

Ls -

e evidence for the presence of hominins in China has been found in the
e o chert sandstone, quartz, and andesite cores and fakes at the Majuangou
= e Nihewan Baver basin (Zhu et al. 2004, This site presents rescarchers
o osher example of how quickly Heme erecies muse have spread across the
0 s once expanding bevond its place of origin in Africa, The Nikewan is
oo m north-central China, and the Towest stmtigraphic iver ac the site chat
0 oo coced stone artifacts has been dated to 1,66 million vears ago. Femember
e e oldest Homo erectus find outside of Africa dates to 1,78 million years ago
o e located ac the other side of the Asian continent from Majuangou This
oo char i ook Homre erecties ust 2 lotle more chan 200,000 vears to spread
e seweral thousand miles of rerritory.

= o abo mmporant to point out that Majuangou 15 sieated ar 407 M lan-
- Homimms living chere would have been faced with a climate far different
== thas of Africa, where they evolied. Their ability to adapt to the very dif-
o cmaronmental conditions of northern China 15 a testament to their reli-
wooe apon and the effectiveness of thenr cultural adaptation. The oldest hominin
e m China with confirmed dates are all somewhat younger than this {see
Bl £1).

e of the most imporeant Home erectus sites ever discovered in China—and
v the most widely known hominin locality—is in the village of Zhouk-
Swcan about 30 km (35 mi) southwest of Beijing, The cave at the site and the
—ndmg area produced the remains of about 45 Home erecne individuals in a
moom possessing a continental climate (typified by hot summers and cold win-
= wath ample precipitation spread more or less evenly throughout the year),
©— nd now not unlike that in the northern United States—obwiously a far cry
= the climate of tropical Africa, where the species originated. Occupation of
“oc man site (Locality 1) by “Peking Man™ has recently been dared o 770,000
wesm ago (Crochon and Bettis 2000}, Another site, located about 1 km south of
~oo ommnal Peking Man cave site, Localicy 13, has been dated o 700,000 vears
aeo | iz and Huang 1950).

More details concerning the site, its discovery, and it significance—and the
o mvstery of the disappearance of the fossils more than 60 years ago—are
seoaded in this chapter’s *Case Study Close-Up™ (see Fizure 4.5).

Europe

T e oldest hominin fossil in Burope was found in the Sima del Elefante cave
= t2c mountains of northern Spain. Excavators discovered part of a humanlike
Lewer jaw in @ cave deposit dating to about 1.2 million years ago (Carbonell,
Toeendder de Castro, Parés, Pérez-Gongales, et al, 2008). Stane flakes and the cut
Soms of large mammalian species provide further evidence of a hominin pres-
emce mn the cave at this ume,

Though no indisputable Homao erecfs remaing have been found at the Solam
&e! Zamborino and Estrecho del Quipar sites in southeastern Spain, they have
—ocuced the aldest evidence of handase production in Europe. Rescarchers
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have found finely mades specimens at both of these sites in strangraphic lavers
dating to between 76 and 9 mallion years ago (Scow and Gibert 2009,

Gran Dolina in the Ampuerca Mountims i Spain is one of the most sig-
nificant hominin sites in Furope (Carbonell ec al. 1995), Dating to more than
HO0.000 and perhaps as much as 1 million years ago {Parés and Pérez-Gongzilez
19954, the Gran 1Doling hominin fossls include the remains of ar lease six indi-
viduals, including two adules, one teenager, and one 0= o 12-year-ald child,

The preserved lower portion of the childy body & entirely modern in it mor-
phology and therefore quite different from that seen In Homoe erectues fossils dating
tor the same period. As a resuly, the Gran Doling researchers have assigmed these
Fossils Lo a new species, Home antecessor (Bermindez de Castro et all 19970, As 2
resule of the mosaic of primitive and modern traits of the Gran Daolina fossils,
the researcliers stigeest that arlecessor Tepresents a descendant of Homo erecins [see
Figuare 4.2). Whether antecessor possesses features sufficiendy different from those
of erectis to justify the namng of a new hominin species becomes an arsument
between the lumpers and the splitters again, and the details need not concern us
here. Following the practice established at the begimning of this chapter, we will
label these specimens as Homo erecens. Whatever we call them, it 1s reasonable to say
that African hominins first entered Europe by abour 1.2 million years ago. Why
they arrived to colomize Europe so long after they had spread fnco Asia as fir as the
sland of Java (1.75 million vears ago) and nerthern China {1.66 million years ago)
will be addressed in “Tssues and Debares.”

The Age of Ice

Far reasons that are soll uncerain, beginning at about 2.6 million years ago (Kerr

200 Mascarelli 20085} the carth became a significanty colder place, Paracularhy

after about 900,000 vears ago, northern lattudes and higher elevations were cov-

ered by huge, expanding ice fields called glaciers (Shacklecon and Opdyvke 1973,

197 0; Figrres 4.9 and 41400,

' This colder period of tme i called the Pleistocene epoch (see Figure 3.3
for a time chart placing the Pleistocene chronologically in the history of the
earth), Rescarchers mark the end of the Pleistocene at 100000 years ago, when
worldwide temperature rose and glaciers shrank. The modern period 15 called the
Holocene epoch. Many climate experts believe that the Holocene is simply a
relatively warm period that is destined to end m only a few thousand vears, with

: glacial conditions nearly certain to return. How gobal warming will affect this is,

| at this poine, anvbodys guess,

| Though initally conceprualized and sull commenly thought of as an “lee

| Age” of unremitting cold, the Pleistocene actually was an epoch of fluctuating

| chimate, with periods called glacials much colder than the present. These gla-
| clals were characterized by wadespread ice and snow cover—imagine most of
the central and norchern United States and Canada and much of northern Bu-
| rope looking and feeling like Greenland. But wathin the glacials themselves were
colder and warmer pertods, with attendant glacial advances (stadials) and retrears

(interstadials). Between the glacials were relatively long interglacial periods,

| during which temperatures often approached, sometimes equaled, and rarely may

| even have cxceeded the modern level,
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The pattern of temperature Auctuation and elacial advance and retreat can 4 Figure 4.9
oo mndied moa mumber of ways. Glaciers leave significant and recognizable fea- Map of worldwide
= = they cover the land. If vou live in the northern thind of the United Stares &lacial coverage during
o wertually anywhere in Canada, then you can still see the effects of the huge, IT; C?;?E npznﬂ-ds -::i
soming conunental sheets and rivers of ice, some a few kilomerers chick, as they %Ieis[g,::eng :!:gfh >
= os over everything in their path. Glacial geologisss can read a2 landscape for ics =
=l deposits, which can then be dated to develop a chronology of glaciation,
& cach subsequent expansion of fce overrode the previous one. (See Richard

< Figure 4.10
Creenland, shown here
from the air, serves as

a madel for conditions
in much of the northern
hermisphere and higher
elevarions during the
Pleistocene epoch.




104 === CHAPTER 2 The Human Lineage

e Figure_ 411

The Shackeltan and
Opdyke curve af 30
concentration in fossil
foraminifera. The curve
is an indirect reflection
of glacial expansian and
contraction during the

Foster Flints Glacial and Quarernary Geolagy, 1971, for the classic work on the
Mew World Pleistocens)

The Oxygen Isctope Curve

The curve representing the relative proportion of “C:0 has been determined
by Shackleton and Opdyke (1973, 1976; and see Chapter 2), Their resules are pre
sented in Figure 4. 11 Covering the last 780,000 years, the Shackleron and Opdyle
chronology exhibits ten periods of drops in "0 and therefore significantly colder
temnperatures and greater ice cover on the earth’s surface, Further research has in-
dicated at least ten additional such periods in the first half of the Pleistocene.
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All of this climaric instability must have affected cur hominin ancestors.
wigh Hemo ervctns did not penetrate into areas where there were laree conti-
cutal dce sheets, all of the carth was influenced during the Plestocene, Sea level
~opped substantially, perhaps By as mauch as 125 m (more than 400 ), during
cactal maxima. Such a drop aleered the configuration of most of the worlds
casts, exposing a5 dry Land thousands of square kilometers that previcusly were
o presently are under water, Lowered sea levels would have made the coloni-
son of islands like Flores easier by lessening the distince between them and
Sz nearest mainland. The climate of arcas even fir south of the farthest extent
acters changed, as low-pressure systems altered their usual fow patterns.

aese changes certainly altered the condidons to which Flome erecins needed
adapt. Adaptive flexibilicy secms to have been a hallmark of the members of
wnis species. Ther ability to inhabit new regions with environmental conditions
= different from their tropical source, as well as their ability to change as their
crroundings aleered, bear wimess o their great meellisence and in facr their
samaney (see “lssues and Debates™).

Homo erectus: The Toolmaker

2 class Treach called “Experimental Archacology” we spend a lot of tme ooy
ns o replicate, as authentically as possible, various stone tools made by prehistonc
ceople W follow a chronological, evolutionary sequence, Arst replicating the Old-

wan tools of Home fabilis and then making copies of the Acheulean handaxe

mat typifies Howo erectag, at least in Alrica and Europe (Figure 4.12). The earli-
t and simplest handases have been

and in Africa and can be dated
ibour 1.4 million vears awo. Ear-
cer tools (prior to 1.4 million vears
soo) made Ty Homo erecins give che
ppoarance of advanced Oldowan
oppers. There scems to have been
dow development of the far more
mplex handaxe from the simpler
Wdowan chopper after the first ap-
ceananece of erectis in Africa some-
ame after 1.5 million B.I
Smdents  generally hawve litde
rouble making impressive versions
Oldowan choppers and  flake
zools—uwith g hittle effort and afrer
mastering the proper striking angle
" hammerstone on core, This 13

¢ the case, however, for the Honre
Lize, which 15 noc that
o make, ar least not without

prines Fias
< of practice, knowledge, and
usme. Only a few of my soudenes

< Figure 4.12

A finely chipped,
symmetrical Lower
Palealithic handaxe,
Beginning zhout

1.4 million years

ago, handaxes were
sophisticated, rmulu-
purpose tools made by
members of the species
Romo erechus in Adrica,
Europe, and West Asia.
(e Bollin Ficture Libramy
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& Figure 4,13

Through a process

of bifacial flaking, 2
syrnmetrical, finely

made handaxe was
produced. Compare this
to the process of making
Oldowan tools (see Figure
F8) (Moel G, Coonee)

develop proficiency in handaxe production, Handaxes are symmetrical, finely
Haked. and often acsthetically exquisite (see Figore 4123, Dozens of flakes are
removed from the core, not Just a fiar (Figure 4.13). Even l'lll'ill:‘ Ri]‘n]ﬂr handaxes,
such as the earliest known examples, from the site of Konso-Gardula in Ethiopia
[Astaw et al. 1992) and daced to 1.4 million BB, can take 25 individua] hammer
strikes, The best-made examples, which date o after 1 omllion 3B, in Africa
and more recently i Burope, took nearly chree times that number (Conscable
1973:128). Each Aake blow must be located precisely in order to allow for the
proper positioning of the next strike. The stone must be turned over again and
agin hetween hammer strikes to maintain symmetry and to keep the edge of
the ool sraight. All—or, at least, most—of the exterior rind, or cortex, of the
ubject piece was removed in order to keep the tool relatively thin and light, so
Hakes needed to shoot across the face of the axe at the same tme chat the edge
was being maintained, This takes wrear skill, precision, and strengeh,
Experimental archacologist Mark Newcomer {19713 has replicated handaxes,
determining that at least some were made in (hree separate steps, Firsta blank, or
preform, was roughed out with a stone hammer into the general shape of the
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== product. Then the preform was refined via a second stage of percus-
L ofter stone or even a piece of anter used in thinning the tool, Finally,
- were straightened and sharpened in one Tast application of percussion.
work was warth it For the same mass of stone, a handaxe produces abour
S more cutting edge than an (ldewan chopper and, ar the same dme,
oo more usable, sharp flakes. During the production of a single handaxe,
s produced more than 50 flakes usable for cutting or seraping, The
= sppears o have been an all-purpose tool (2 colleague of mine calls them
* Army racks” of the Pleistocene). Tts sharp tip was used for piercing, the
“ies tor cutting, and the steeper-angled edges toward the butt of the ool
ESeene or chopping.

bsistence

et one major issue concerning the subsistence base of Hemo habilic: THd
s=ioms of this species hunt big game or merely seavengre remnants of kills
o emnores? As a whole, the evidence supports the view thar Homo habilis
72 and apportumistic subsistence strategy: Big-game hunting was prosh-
© o preemiment, but hunting, scavenging, and gathering wild plants together
= subsistence for Homo Fralils,
= ience for the importance of hunting in Home erectas is more substantial.
“wampie the remains of four butchered rhinoceroses were found at the Box-
“Jesrry site in England. The 130 handaxes found ar the site, would have
~ vedm butchering the thick-skinned rhines (Pitts and Robers 20000, The
s at Boxgrove have demonstrated that butchering marks were made on
sl verrebrae, just where you would expect for the mose efficient dis-
e of the animal. Beyond this, the excavators recovered a horse scapula
© e exhibiting @ wound that appears to have been made with a spear e
B and Rioberts 20002600,
© e remarkably well preserved wooden spears were recovered from a caal
© Schoningen, Germany {Thieme 1997). Found in 2 well-undersiood
s sequence, the spears are approximately 400,000 years old and range
s mem 182 o 230 m (about 6 to 7.5 (1) in lengeh (Figure 4.14), These
sr= thought to be spears, in part, on the basis of gross morphalogy i
“ove sharpened tps and certainly resemble more recent spears). Bevond
L three spears were made the same way; each was produced from a spruce & Figure 4.14
= warth the harder, denser, and heavier wood from the base of the tree  This 400,000-year-old
“o7 the spear tip, which was sharpencd. The butt ends of the spears taper ~ trowing spear was
ind the balance point of each spear is located about one-third the spear e f chnsefound ot
3 TR R gt : : the Schoningen site in
o the tip, just 28 it 15 I a modern Javelin, Their form seems a clear in- Germany. These spears
et the spears were meant to be thrown, and their size mmplies that large are evidence of hunting
e ameeals were the targer, on the part of their
e 5 clear evidence that Home erectis butchered animals at Aridos 1 and  Makers and represent a
= o 11 mi) southeast of Madrid, Spain (Villa 1990). Both sites produced an :_::Ei;gi:ﬂ?cﬁrg?;':m
e semed elephane, dating o probably about 350,000 years ago. Mixed in with  only under mmﬂfdi;,ar},
W Bemes were the tools used to cut off the meat, as well as the waste Hakes pro- circumstances—played in
0 = sharpening the cutting and scraping tools. While there is no evidence  ancient tool technalogy.
sz at cither Aridos site—no spearpoints were found, for example—there  (COurtesy Harmur Thieme)
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alse is no evidence thar Home erectus gained aceess to the carcasses after carnivores
had their fill—there are no tooth or gnaw marks an the bones.

The Facts that the fint serving as the raw material for the tools at Arides came
from deposies at 3 km distance and that much of the toolmaking occurred away
from the burchery site, with mostly sharpening conducted on-site, offer evidence
for what researcher Paola Villa calls “planning depth.” In other words, the homi-
nins who butchered the clephant carcasses at Aridos knew that elephants roamed
the arca and that there was always a chance one or more of them might die at
any given time—the Aridos T elephant was a juvenile and Aridos 2 was an old
mrale, both part of subpopulations with high natural morcalicy rates. The Home
erectis population m the area seems to have planned for the lucky occasions when
a carcass became available by collecting the raw material and making the tools
i advance, Planning ahead for a Riture eventuality is a human behavior, and the
evidence at Aridos suggests that Home erecrs was capable of such behavior,

That the Home erecrns diet conststed of much more than meat 15 shown ar the
BOOO00-year-old Gesher BenooYa agqov siee (GBY) in Lsrael (Goren-Tnbar et al,
2UHEZY, Aamemg che artdfacts researchers recovered at the site were chunks of stone,
including cores, Blocks, slabs, and flakes of hard, voleanic rock, Fifiy-four of these
chunks exhibited a peculiar pitting, Expertmental replication indicates that the
pats on these stones and on those found ac other ancient sites) are produced by
using them as hammers to break open s,

Remember our discussion in Chapter 3 of chimpanzee nut-cracking behav-
wr i the Tafl Forest of the African nation of Gote d'lvoire. It seems that Honie
erectus was explonting a similar set of resources ac GBY. Beeause of warerlogged
conditions at the site, organic preservation was quite high. The site’ researchers
were able to recover the remains of seven separate species of plants that produce
hard-shelled edible seeds or nues thae would have required hard hammering to
brieak open to gin access to therr nueritions kernels.

Is Homo erectus an Evolved Homo habilis ?

It has long been the consensus—and it would make the story considerably sim-
pler if it were the case—that Fleme fabiliz in Africa evolved inco Home erecns, also
in Adrica, o mice, neat evolutionary line. There 15, however, & problem with this
scenario; some Howo fabilis fossils appear to be considerably younger than the
oldese fossils of what should be cheir descendants, The oldest Home erecms fiossils
nevw date o abour LY million vears ago, while a recentdy excavated partial Homo
febriliz Jan has been dated to 144 million years ago (Spoor ot al. 2007). Beyvond
this, another recently discovered specimen of what otherwise presents the mor-
phology of Hermio ersarus lias a cranial capaaty (691 cc) that more closely marches
Homeo frabilis (Spoor et al. 20007).

These fossls complicats cur otherwise neat evolutionary scenario, Some sug-
gest thal, mstead of represenung a single line, Home Babilis and Homa erectus weere
evolutionary cousing, descended from a third, older and not vet discovered common
ancestor, [t is also possible dhat, while one population of hebilis evolved inta a larger
brained Homao erities, other habilis populations continued as they always had. chrono-
logically ewerlapping with therr larger-bramed relacves. It is not vet clear and, as is
abways the case in palecanthropology, seientists need more fossils to solve this 1ssue,



What Enabled the Geographic Expansion of Hemo erectus?

Did the Pleistocene Cause the Evolution
of Homo erectus?

We saw in the case of the earliest split between pongid and hominin ar the end

of the Miocene, after 8 million and probably berween 7 and 5 million vears agro,

that a significant change in climate predated ind may have inspired the evolu-
tion of our ancestors. [t 1s temptmg to suggest that the changes produced by the
Pletstocene are at the root of the apparently rapid divergence of Home erectus from
Home habilis sometime soon after 2 million years ago. However, the timing of the
chmate changes during the Pleistocene seems to rule out this possibility.

Even if the Pleistocene is not at the root of the development of ereerus a5 a new
species of hominin, it remaing an important consideration In our reconstruction
of Homo erecns’s intelhigence and caltural capabilicy. Home erecius whose origin
wie can trace to the tropics was able to thrive and expand geographically despite
the unsettled climatic and geographic conditions produced by the Pleistocene.
Its adaptability and flesability are hallmarks of the human cultural adaptation and
show how similar to us members of this different species must have been.

What Enabled the Geographic Expansion
of Homo erectus?

The spread of members of Homo ercctus out of Africa into new habitats with dif-
ferent C].il'ﬂfl.t(."ﬁ, resources, and L‘i‘i;l"r."li‘ﬂ‘(_"s was 1ot made pusa‘iblc |_}1:-' OF ACCUTNRA-
nied by any change in their physical adaptation.

intelligence

It seems clear char whar enabled Homo erecins to survive where human ancestors
had not previously been able to penetrate was mrtelligence and the ability to in-
vent new adaprations as needed. Whereas Honme fabilis cerrainly was a culrural
ereatiire, as shown by its invention, manufacture, and vse of stone toals, Homo ere-
tis seems 1o have been the first human ancestor to genuinely rely for survival on
the mvented, learned, and passed-down adapistions of culture. In the use of so-
phisticated tools and ultimately m the taming of fire (see the next section), Home
erceins exhibits how similar the species was to us.

Consider the diversity of environments with which this one hominin spe-
cies was associated across its enormous geographic range. Certainly, Homo erec-
fus began its evolutionary journey m the warm and humid tropics of Africa
at lease 1.8 million years age and likely possessed plysical adaprations for thar
environment, The rapid expansion of this species across much of southern Asia
miay indicare a natural affimey for a topical or subtropical climace. Bue physi
cal adaptations and natural aflinives cannot explain Homo erectus thriving in
northern China more than 16 million years ago where the climate was cold
and dry [Zhu et al. 2001). The vast extent of the longitudinal (sast-west) range
of Home erectus evidences 1ts ability to spread quackly from Africa to eastern-
most Asia, The vast extenc of it Tatitndinal range (north-south) and the wide
diversity of climates in which Homo erectus survived are indications of a Hex-
ibility and adaptability made possible by culture, Possession of the intelligence
to imvent new adaptations virtually instangneously when the need presents
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iself is usually considered a unigquely human wait. This kind of intelligence
and a reliance on the cultural adapration define what it nieans to be a human
bemng and are the most important things we modern humans share with our
evolutionary kin, Home erecius,

Control of Fire

There is something very compelling, even to twenty-first-centiry humans, abour a
simple open fame: the smell af wood smoke, the erackling and pepping of dey tin-
der, the warmth of the fire, For countless generations of cur hwnan ancestors, Are
was more than just a diversion: it meant warnith and light, power and strength—in
fact, survival isself When did the firse human ancestors make the great leap From
fearing this elemental natural force o understanding and controlling 1t?

The best available evidence indicates that Homo erevtus was our first ances
tor able to control fire. For example, the nearly H00,000-vear-old site, Gesher
Benot Ya'aqov, in Ismel exhibits strong evidence for the controlled use of fire
by Homo erectus (Goren-Inbar et al. 2004). Bits of burned seeds and wood, along
with burned flint, were found in discrete clusters at the site. Excavators of the sice
mterpret the individual pockets of burning as simple hearths.

Though indisputable evidence of the use of fire by the Homo ereens inhabit-
anes of Zhoukoudian in northern Ching i licking, the new dare derived for the
cave’s occupation——7 70,000 years—purs it right in the middle of an extremely
cold glacial stadial [Guangun et al. 20099, Withour the abilicy to warm themselves
by a controlled fire, it seems unlikely chae Homo crecins could have survived the
cold temperatures of a glacial period in northeast Asia. It seems reasonable o
sugest that these hommmns, in face, had the use of fire more than three—guarters
of a million years ago.

The controlled use of fire may have been the key cultural adaptation that
enabled members of this tropically derived and adapted species to survive outside
the tropics (Balter 20046}, Fire gives warmth and protection from animals, Fire
also produces light and therefore prabably played an important role in exrending
the usable part of the day for members of a species whe, like us and mose other
primates, relied primarily on vision for their sensory input but who, alse like us,
did not see well in the dark,

Fire also enables cooking, As primatologist Rachard Worangham (2008] sug-
gests, cooking, in 4 sense, helps predigest our food, decreasing the energy we
might expend in actual digestion, freeing up those calories for other biolomical
processes. Among the biological processes that would benefic fom chis includes
those related 1o the brain. Qur brains are consumers af energy fiar our of prapor-
tion to their mass: at about 1350 grams (3 pounds), the brain constitutes less than
2% of our mass but consumes, even at rest, 23% of our enery, Cooking, therefore,
1s advantageous for a large-brained hominin, making more calories available for
those big brains,

The “Art” of Making Tools

An tmportant point should be made abour the handases we discussed previ-
ously: They were better made than they had to be. That is to say, the Acheulean
handaxes—at least many of the later ones—have a svmmetry, balance, precision,
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and beauty that took a lot of work, but work that was not absolurely necessary
from a udlitarian perspective {see Figure 4.12). A high level of consistency in
bandaxe form can be found within sites, as if the makers were adhering to a par
ricular standard (Gonalett 1984,

That such extra care wag taken 1o their production implies thae their makers
were anterested inomore than simple utlive. Home ereetis toolmakers may have
been producing beauriful objects for the sake of displaying their great skill or for
the sheer pleasure of producing a thing of symmetry and beauty. Though the first
true art 15 usually associated with anatomically modern humans of a much later
period—the cave paintings of the Furopean Upper Paleolithic (see Chapter 6)
are clearly recogmizable as art—for producing stone tools more artfully than they
necded oo, some of our much carlier ancestors may well deserve the eredit, i not
lor being the first troe artists, then at least for being the world’s first craftspeople
(Gowlett 1984]. They produced useful tools m a2 manner so artful we recognize
the “art™ in their cralt as much as 1.4 million vears after they made them.

The Mystery of the Missing Handaxes

Beginning about L4 mallion years ago. handaxes hecome ubiquitous ac Heime eree-
fus sites n Africa. These symmetrical, sometimes exquisitely flaked tools rn up
in Europe wiath the arrival of Homte erectus on that continent after 800,000 years
ago. Though seemingly a key element in the species” tol kit, handaxes are, mys-
teriously, extremely rare or more connnonly endrely absent from Home crectis
sites i Asia east of the Indian subeantinent where generally nonsviumerrical, less
marphologically consistent. chipped stone tools made from stone nodules pre-
dorminate. This geogmphic division poses an interesting puzele: Why would a toal
so cotmmnoen @ o be diagnostic of Feme ereetus stoncroal technology 1o Africs and
Europe be absent—or nearly so—in east Asia?

This geographically based, technological dichotomy even has a designation.
The se-called Movius line, named for palecanthropelogist Hallam Movivs, who
first articulaved it separates the sites to the west of the line, where handaxes are
found, from those where they do not occur to i east (Figure 4.15). The Movius
line 15 not viewed as having been an absclure barrier. There are some sites far to
the east of the line where bitacially flaked tools that resemble handaxes have been
found: for example, in the Bose Basin of southern China (Yamei e al. 20007
Such examples, however, are exceptional, and the line sull seems to demarcate
a genuine, though not absolute, distinetion between toal technologies to the
west and cast. 5o the question remains:Why? The answer to this puzele may lie
in the mature and oming of Homo ereaus expansion beyond the confines of the

African continent. Based on the very carly dming of Home erectis mizration
b west and east Asia and their altogether rather late movement inte Europe, it
seens that Homo erectis populations in Aftica first expanded into Asia before they
had developed Acheulean technologsr with its emblematic handaxe. Femember
that the carly stone-too] technologies at Erk-el-Ahmar in lsracl, Dmanisi in the
Republic of Geargia, and che Niliewan Basin sites in northern China all lock 2
loc like the Oldowan technology in Africa as practiced by, fiese, Homo Jubilis, and
later, the carly representatives of Homo erectus. But Home erecins did not penetrite
BEurope unul after 1 million years age. well after African populations of the species
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The Movies Line reflecrs
an mteresting but not
et fully explained aspect
of the distribution of
handaxe technology:
handaxes are commaon
in Hame erectus sikes in
Africa, Europe, and west
Asiz, but quite rare in
Azia east of India. (From
Kenneth Feder and Michae!
Park, Hemian Antiguitye:

A Intrgdiction b Pﬁ_}l:.'\c.::.'
Aﬂt.‘i‘."ﬂll‘.\n."ngp and .."ln:'hrm;_n'uzf,
Fourth Edition, Mahcld
Fublishing Company, 2007,
Reprinted wich permissian
fram The MoGrav-Hill
Companies)
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had already developed handaxes. When they expanded mro Eurape, and when
they sustained subsequent population movements into southwest Asia and Fur-
asiz, these African migrants brought the new stone—tool technology with them.
That the technology did not pass to the east, bevond the Movios line, later on 1s
still & mystery. [e may have been due to the face that handazes were superflucus
in east Asia, their tasks already being carried out with the use of bamboo tools
{6 Pope 19559,

‘Who Were the Hobbit Hominins?

In an miteresting bit of synchronicity | saw the MSNBC report of the discovery of
what researchers (B Brown et al. 2004 Morwood et al. 2004) were calling Homo

Moresiensis soom after watching the DV of the third movie in the Lord of the Rings

trilogy. | suppose that is why it struck me as mildly hilarious char some were refer-
ring to the dmnnutive female hominin recovered on the Tndonesian island of Flores
as 2 "hobbit” With a tiny head, an adult height of not even 1 m {less than 3 /), and
a probable weight of about 20 kg (44 Ibl—essentually the size of a four-year-cld
madern human child—indeed 1t was hobbit-sized. Brain size has been computed
to have been abeur 417 co, about the mean size of a champ and equivalent to the
brain size of a newbormn modern human baby (Figure 4.16). Small though their
brains may have been, these hobbit-sized hominins appear to have been quite intcl-
ligent; a variety of well-made stone flake tools were found alongside the fossil,

It st all that often that 2 palesanthropalogical discovery 15 covered by the
networks, every major cable news channel, and newspapers as well. The hob-



Whao Were the Hobbit Hominins?

bit hook helped; and the Flores fossil—consisting of
a coanium, mandible, the right half of the pelvis, the
right fermur and tibia, additional fragmented bones
of the left leg, bath hands and feet, and the wertebral
calumn—iuwas one of those rare nstances that gener-
ated a remendous amount of INCerest IMONg scientiss
and nanscientists alike for a number of reasons bevond
any Lord of the Rings allusions (Figure 4.17).

Though the discoverers apphed a new species
name o the fossil, in many ways it resembiles a highly
mimiaturized Home ercctis, Bue how and why would
an adult Homa eredins be so ony? Some sugeested that
Home flovesiersis was, in fact, merely an exceptional
Homo erectiis mdividuoal, one afflicted by some rare ge-
netic growth disorder, a sort of “Little Homiis, Big
Wedd™ seenario. Oihers proposed that what the dis-
coverers were calling Flomo florestensts was an ana
tomically modern haman being, but one reflecting 2
pathology called midcrocephaly, a condition marked
b a small head enclosing a small brain, usaally resuli-
iy 1 severs mental retardation.

rhers sugeested that the small size might be an
example of the well-known Biological phenomenaon
of sland dwarfing. As hiologist Jared [amond (2004)
points out, there are many examples of nature sclecting for smaller versions of
anunals whao have colomzed remaote slands, So, conceivably, Howe erectis ances-
tors arcived on Flores by way of 2 very difficult and unlikely jowrney and man-
aged to survive on the island for a long period. In chis scenario, small indiidaals
among those early arcivals were at an adaptive advantage, perhaps because they
could survive on less food and water than their larger companions, Over time,
natural selecton for smaller individoals resaleed inan entire population of very
small hominins, Support for this ypothesis has been revealed in new excavations
at the siee. Alomg with the right arm bones from the original “Hobbic” rescarch-
crs recovered another mandible, o vertebra, a shoulder blade, as well as a mix of
arm, leg, Anger, and roc bones from as many a5 nine addidonal individaals, all
about the same stee as the frst discovery (Morwood et al) 2004

Tov assess the place of the Hobbir, researchers have analyzed che ncerior of
the recovered cranium using three-dimensional computed tomography, a
process by which they were able to produce what amounts to o “virenal bron,” or,
at least, o virtual tiage of the surface of the Habbit’s brain (Falk et al. 2005}, They
compared their results 1o those obuamed by applving the same technoleey o a
sample of other crania, including those belonging to various hominin and pongid
species, including Awstalapithenss, Homo erectis, Home sapicns (including a modern
human pyemy and a modern microcephalic), gorilla, and chimpanzee.

The results of this research indicate that the Flotes cranium is not a perfece
match for any of the specimens to which it was compared. However, 1t was ab-
solutely clear that the Hobbit was neither an ape nor a modern human with o
crocephaly, Bgually clearly, the Hobbit was not a modern human pygmy, In Get,

|

4 Figure 416

The tirry skuoll of 2
dirminutive hiominid,
found en the sland of
Flores in the western
Pacific, caught the
arcentich of the public
when it was discovered
in 2004, not only

far the reason thar ic
immediarely was likened
tor a Hobbit, Called by
its discoverers Hamn
flaresiensis, the very
small-brained hominid
produced sophisticated
stene rools and hved
enly just 18 000

vears apo, long after
similar creatures had
become extinet. (8 The
Human Crigine Program,
Smichsonian Instcution)
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though the ratia of its brain size to it body size is similar to what
i seen for Awstralopithecis, the virtual brain of Homo foresivnsis
actually was 2 precey sood match for that of Home erectiis, Teading
same researchers to conclude that, though not of the same §pe-
c1es, Flosme floresiensis shares o canumon anceseor with Mome erec
s, The tiny size of the brain and the association with cornplex
stome tools astonishes everybody and is leading to a reassessment
of the significance of overl] brain size in the evolution of jntel-
ligence in the heminin family,

Though the opinion of the paleoanthropelogical commmu-
nity 1s far from unanimous, each form of analysis seems o sLp-
port the hypathesis that Flores hominin fossils are a diminutive
version of Home erecius. The mandibles and shoulders are dis-
similar to modern humans (Culotta 2008), and a recent LA
nation by a team led by researcher Matthew Tocheri (Tochers
et al. 2007) has shown that the bones of the Hobbit wrise shews
a configuration more like ancent hemining, In keeping with
the Hobbit reference, the fossil varieties seem to have had pro-
portionally huge feer, though I can’t vouch for their hairiness
(Culotta 2008; fungers et al. 2009). The fossil Hobbit’s feet were
differenty configured from those of a modern human being
and their length, proportional ro their legs, is more like that seen
in apes {Jungers 2004,

Just as asconishing as the creature’s sniall size and chimp-sized
brain was the date rescarchers deternined for the stratigraphic
Erver in which she was found. Luminescence dating brackered
the sediments above and below the skeleton to a period between
4 Figure 4,17 35,000 and 14,000 years ago, and charcoal from the layer of the bones produced 2
An artist’s conception of  dare of | 8,000 years ago, suggesting that the Flores fossil is even younger than the
what a living example of remarkably voung specimens from Megandong and Sambangmachan on Java. All

oD iarenslbsl gt three sites have produced ama mgly recent dates for an Xnct version of 4 ha
2 o o BICEs Daw . AE| FTSCel ALes . ex LTS : -
have looked like; ar, if © SItES have prody : 21 § a t a

vou prefer, what a rea| an ancestor, but there are precedents for the comtinued existence on an isolited
Hobbit looks like. jo ap; island of a remnant population of a species extinet everywhere else This supports
Wide Warld Phoco) the possihility already mentioned that even after the evolution of anatomically

modern human beings, ather, alder versions of human beings, in this case, Hama
ereetus or, at least, something very similar to Home erectus, contmued to survive in
somne isolated places unl tairly recently.

Raising Homo erectus

My understanding of the care necessary for raising human babies gs compared to the
voung of other specics has been forged on the anil ol experience; e ot o kids
and have raised six cats, and there simply i 0o comparison. We adopted the various
cats when they were between 7 and 15 weeks old and ready to leave their mothers,
They all could walk, could feed themselves, were licer-hox trained, and were fierce
hunters of blowing leaves and dust bunmies, My kads, like all baby humans, are an-
other story. Immediately fallowing birth and for an extended period thereafter, my
kids were capahble of crying, filling their diapers, sleeping, and litde else,

D —




Raising Hame erectus

Whereas after just several weeks of life, animals such as caes attain a reasonable
level of competence at moving around, eating, and defending themselves, human
children are utterly dependent on adults to satisfy all their needs for a very long
tme—usually vears, even decades, Some specialists characterize even full-term
human babies (9 months of gestation) as mherendy premature and littde more
than embryes living outsde the womb. The term altricial is used to character—
ize baby birds whe are completely dependent on their parents for fulfilling their
needs. Intelleciually, human babies are anything bur aleeicial; almost from birth
they begin to gather and process sensory information, and they are quickly insa-
tiably curtous and experimental about their world, Physically, however, they are
Forn at an carlier stage of development and remain irmmarure for longer than the
offspring of other species; human babies are said to be secondarily altricial.

There are a sumber of reasons why evolution would have selecred for a
seemingly dangerous simnation in which human children are born at an carly
stage of physical development. A reconfiguration of the human pelvis was neces-
sary to allow our first hominin ancestors to stand up. This change n pelvic form
provided for a change m muscle positioning and shape necessary for bipedal
locomotion. Ir also had an incidental effece: It greatly narrowed the pelvic outlet
in females, making it far more difficult for a baby's body to pass through the birth
canal. This difficuley can be shown by a simple stanstic: Average birth labor time
for a chimpanzee is about 2 hours; for a human mother it is more than 14 hours
(Rosenberg 1992:99; see this study for an informative discussion of the evoludon
of human childbirth),

A detailed comparison by anthropologists Robert Tague and Owen Love-
Joy {1986} of the reconstructed pelvis of the fossil Lucy (Awsimlopithecus afiren-
sis) with the pelvises of a chimpanzee and a modern human fimale indicates
that, though bipedality probably complicated birth for Australopithecns females,
it still was not as problematic as it 15 for modern human women (Figure 4.18),
The braing of the various Anstralopithecs species were still quite small, so while
there may have been a ughter fit at hirth, this probably presented lintle problem
because their heads were stll ne bigger than those of chimp babies. However,
as natural selection began to fivor greater intelligence in the hominins—made
possible by an increase in brain and therefore head size—a problem did develop:
A smaller pelvie outlet was forced to accommodate an increasingly lirge head
at birth,

Mature’s solution, stll hardly perfect, as witnessed by the often difficult time
women have in childbirth, was twotild. The first strategy was to maximize pelvic
outlet size in females by fine-taning the configuration of the pelvis, Male and
fermale human pelvises hecame readily distinguishable because the pelvis exhibics
sexual dimorphism. The second strategy of natural selection was timing the birth
of human babies at an carlier stage in fetal development, when the head, though
large, was still small encugh to pass through the birth canal. Today this tming is
reflected in che fact thar the human newborn has a smaller head, proportional to
its ulumate adule size, than do any of the living apes. A human newhorn's brain is
less than 25% of its ultimarte adult size (Jordaan 1976:274). Compare this to the
great apes, in whom a newborns brain is more than 40% of it adult size or to
a typical monkey, the macaque, whose brain ar birth is 70% of its adult volume.
Beyond this, a human child takes twice as long to reach adulthood than does a
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- Figure 4.18
The birth canals of apes
and modern human
beings, and the fossil
pebises of extinel
hominids allow for a
comparisen in the birch
process of these three
kinds of creatures.
(Courtesy of Robert Tague)

chimpanges (Cabbans 2008k), Human beings are born at an immature stage of
development and then mature much more slowly than our primate consins,

Bost human brain growth occurs cutside the womb, after birth. This is fun-
damentally different from the sitvation for all the apes. For example, whereas
the rare of brain growth declines dramanicallv in chimpanzees immediately afeer
birch, human babies maintain what is essentially a relavvely fast feral rate of bram
groweth for an enore year after they are born (T Tx Martin 198% Rosenberg
1992:106), The proportionally small size of the human babys head ar birch is
what enables the baby to be born ar all, given the constraints of pelvic outlet size
necessitated l's*_t; uprighr W!‘l[kin{r,. Bur this sirvation presents ]11‘(111]::13&:;,, fior the less
developed a newborn of any species is, the more susceptible it s to trauma, infeo-
tion, cold, and death.,

Birch at an early stge of development for an organism with a large and
complex brain has some advantages. Stimulation and learning begin carlier, while
the brain is sull experiencing rapid growth, and bonding between parents and
children 1s, of necessiry, stronger. This dming can be advantageous in a species chat
depends thr its survival so thoroughly on learned behavior and social relations, It
is beneficial for humans to be born at an immature stage of development and to
have an extended childhood: the learning curve is simply a lot steeper and longer
for us than it is for cows, cats, or even other primates,

An additional hypothesis holds that one of the key changes that character-
ized ancient homiming from Heme habills onward is neoteny, or the “holding on”
to features that are typical of newborn apes (Gould 19771, And medern human
adults resemble baby chimps more than they resemble adult chimpanzess, Our
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. body hair, rounded skulls, Aat faces, and even the pome of artculation
== the hase of our skull and backbone are all things we share with [ewl or
s sorn, but not adule, chimpanzees.

Toe pelvis of a female Home erecins has been recovered from a fossil site in
~oon Douopia (Simpson et al. 2008). Dating o between (09 and 1.4 million
o szoothe pelvis has a relatively large birth canal wehen compared to that of a
ocern human female, Researchers calculated that a baby wich a cranial size of
s 315 e could have passed through the Gona birth canal. That’s about 33% |
- aze of an adult Home erecrus cranium as caleulated on Table 4.1, Compare
o the wrmal reconstruction of a Neandertal newhborn recovered in Mez-
e Cave o Crimea, Foussaa, This newborn's brain size was calculaced by
s ners an somewhere berween 381 and 416 cm (Gibbons 2008b) which is
s the maximum size of 2 medern human newborn’s brain size as well,

S mared previously, in the Great Apes, a newborn baby's brain is more de-
o ooedabout 0% of i adull size, In modern humans, a newborn babys brain
© o abowt 25% of its adult size. In other words, Flome erecins babics were born
o corerstage of development than a chimp but were not quite as immarure,
o oo s of the growth of their brains, as Neanderals or human beings.
o o csst based on this one Home erectis pelvis (of course, we'd like to see more
o oebvmees inorder to support this conclusion), it looks like Fomo erectus was
o e path o the modern pattern of giving birth o very immature newborns.

‘When Did Homo erectus Become Extinct?

e dear by this poine that hanman evolution was not a simple, progressive
e wath each species thriving during its time and then giving way to the next
e mepeanng this process as a serles of steps leading directly to modern human
S The human story s, mstead, fr more comples, characterized undl fairly re-
o o zeographically separated, multiple contemporary horminins (Figure 419,

%= wall begin the next chapter salking about a new, more modern-looking
oo speaes that can be dated to abour 400,000 vears ago. The appearance
o sew species does not mean that all alder species conveniently disappeared
S the scene ar thar time. In facr, in the scenario presented i this book, only |
oo 0 the Home erectus populations—that in Afirica—is direcdy ancestral to us.
T Mmean Home erectus line evolved into another hominin that locked and
e more like modern humans, while other brmches of Home erectis, par-
7 those in BEurope and Asia, almost certainly continued on more or less
e e as they always had perhaps into the very recent past as implied by the
Nesdone Sambungmachan, and Flores fossils,

S mrossin Locarny souTiewest o Bpme, Ching, was explored by Swedish
oot Johan Gunnar Andersson. Andersson took advantage of a local Chinese
o e fosl bomes were actually the remnants of dragons and that powder made
o cmound-up “dragon bones™ was a cure-all, Many local droggists collected such
o tor e in their medicines. Even today, paleontologists rely on local drngzgists
S =ud m cherr search for fossil {dragon™) bones {Jian and Rice 1990).

“o 1918 Andersson was directed by a druggist to a hill ealled Jigushan
© mcken Bone Hill) near the willage of Zhoukoudian (Jia and Huang 19940).
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» Figure 4.19

One phylogeny proposed
far the fossil haminids.
(Based partially on Bernard
Waod 1992a, 19925
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Convinced there was a rich array of fossil bones i the surrenmnding region, he
began excavating on another hill, called Longgoshan—Tdason Bone Hill. In
1926 two humanlike teeth were recovered: in 1 929, with the dig now led by
British sciendist Davidson Black, 2 nearly intact skull was encountered in a cave at
the top of the hill (Locality 1). The fossil was recognizably different frenm almaose
everything that had been found previously, with the possible exception of Java
Man. A new species was named and defined: Sinanthropus pekinensis, The speci-
mens from Zhoukoudian are now included in the species Homa erectus, bue in the
popular mind both then and now, they may forever be known as “Peking Man™
{see Figure 4.8, bottom).

The cave ar Diagon Bone Hill was spectacularly productive by any standards.
By the time excavations were finished at Zhoukoudian, the expedition had re-
covered, along with thousands of specimens of ancient amimals, 15 fragmentary
skulls, 6 more complete crania, 13 fragmentary mandibles, 3 Upper jaws, some
posteranial bones (including pieces of femur, upper arms, ftoe bones, numerous
teeth), and a single vertebra of Peking Man (Jia and Huang 1990:161-62). All
told, the remains of more than 40 hominin individuals were recovered from
deposits in the cave. Though dating of the hominin occupation of the cave has
been fraught with uncertainey, 2 recent redating of the site shows thar the cave
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was first occupied approximately 770,000 vears ago (Guanjun et al. 2009}, Being
so numeraus and discovered so early in our chinking about human evolution, the
Peking Man fossils plaved an important historical role in the scientific concep-
tualization of human evelution and in interpretations of the culure of ancient
human beings,

Tragically, the Zhoukoudion hominin assemblage was lost during World War
II when the fossils were being removed from China by US. Marines i oan at- |
tempt to keep them away from Japanese invaders, coincidentally on the same |
day that Pearl Harbor was artacked. The Marines were caprured and imprisoned, I
and to this day no one knows what became of their precious fossil cargo. (Tt may
have been destroved by Japanese troops or simply lost, or it may have been found
later by Chinese druggists who ground the bones up for medicine, There is even
a very shghe possibility that some are still hiddens away m China, Japan, or the
Uhnted States.)

Summary

Sometime after 1.8 million years ago, Home habilis was replaced by a new hominin
species, Homo erectus. Erectus possessed a larger brain than habills; its mean brain
size of just under 1,000 ¢ is two-thirds the modern human mean \With its larger
brain and attendant grearer intelligence, Homo erectus was able to adapt to the
changing environmental conditions posed by the Pleistocene epoch.

Home ereclus was the first ancestral human being to expand beyond the
borders of our hominin family's African birthplace and nursery. Following the
most reasenable trail beyond the borders of Africa, Homo arectus fossils and their
teols are found in southwest Asia and Eurasia more than 1.7 million years aga,
very soon after they fiest appeared in Africa. For reasons that are still debared,
these African migrancs did not enter into western Europe until later, perhaps
about 1.2 million years ago.

It was intelligence and not any physical adapration that enabled Homo
erecius to adapt to the diversity of habitats offered throughout Asia. MNew and
more sophisticared tools, new methods of hunting, and the use of fire were all
part of the Home erectus behavioral repertoire,

Hema erectus was a stable and long-lived species. Fossils from Africa o cast
Asia show a consistent marphology from close to 1.8 million to 400,000 years
ago. Afcer 400,000 years ago, brain size, relatively stable during the existence of
erectus, exhibits a rapid increase, signifying the evolution of the first Homa sapiens
from an erectus base,

To Learn More

Technical Summaries

The definitive work on the Nanokotome Homo erectus boy has been edited by
two of its excavators, Alan Walker and Richard Leakey: The Nariokatome Homa
erectus Skelefon (1993}, A good, very descriptive, generat technical waork on
Homa erectus is G. Philip Rightmire’s The Ewolution of Homo erectus: Comparative
Anatomical Studies of an Extinct Human Species (19907,
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Fopular Summaries

Richard Leakey and Roger Lewin's {1992 Origing Reconsidered: In Search of What
Makes Us Human discusses the discovery, excavation, and interpretation of the
Marickotome skeleton. Muoch information abour Homa erectus is offered in
Ancestors! I Search of Human Orging by Don and Lenora Johanson and Blake
Edgar (19%4). Avery helpful, popular summary of evelution with guite a bic of
information on the Lower Paleolithic is provided in Alan Waller and Par
Shipman's The Wisdom of the Bones (19%6).

There are two great summary chapters devoted to Homoe erectus (and fossils
here called Home erectus bur labeled Home ergaster by the authors) in the book
Extinct Humans by palecanthropalogists lan Tattersall and Jeffrey Schwartz
(2000}, Paleoanthropologist Harry Shapiro’s Peking Man (1974) provides a
riveting account of the discovery and loss of Peking Man. Also, see The Story of
Peking Man (1990), by Jia Lanpe and Huang Weiwen, for & detailed telling of
the story of Peking Man by one of its excavarors (Jia Lanpo), The best popular
books on science present the story of scientific discovery within the personal
and cultural context of the indmiduals involved in those breakthroughs.
Falecanthropelogist Pat Shipman (2001) has accomplished just this in her
book The Man Whe Found the Missing Link: Eugene Dubois and His Lifelong Quest
o Prove Darwin Right. It is a great read about the initial discovery of a fossil we
would come to label Homa erectus. Another useful book using the Java haminid
discovenies both as a jumping-off peint to discuss human evelution and to
provide the personal contexts of scientists involved in this analysis is fave Man:
How Twa Geologists Changed the Histery of Human Fuslution by Carl Swisher, Garniss
Curtis, and Roger Lewin [2000).

For a summary of the discovery and interpretation of Home floresiensis,
rake a look ar a book co-authored by one of s discoverers, Mike Morwood
(Marwood and van Oosterzee 2006), The Discovery of the Hobbit: The Scientific
Breakthrough that Changed the Face of Human History.

On the Web

Unlike the Meandertals, one of the fossil populations we will be discussing in
the next chaprer, there aren’t really any pages devoted just te Homo crectus.
Haowever, there's plenty of information about Home erectus sites and specimens
on the Internet included wichin Web pages on the broader topic of hurman
evolution. For example, for details on selected Hamo erectus fossils and sites, see
the pages devoted to this fossil species on the Smithsonian Institution’s Human
Oreiging Program Web site at bttps/ fwww.mnh.si.edu/anthro/humanorigins/ha/
erec.html. On the PES page The Onging of Hemarking, you can find an interactive
timeline that provides some chronclogical context for Home erectus [http://
www.pbs.org/wgbh/evolution/humans/humankind/index.heml}. You can take
a QuickTime spin with one of the crania from Zhoukoudizn at http:/ fanthro
.amnh.org/qvr/peking_givr.mov.



