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EB WA XS, B A (Homoerecius) HFFEREHEM, BUREMPHE.
k., EEMRATHEIALE. HALBRNMYRETENARLS, HhaEENRE
SR (Mauer) FMI/RFFHEIA (Bilzingsleben) . EEMFEFHER (Tautavel) FAMEHIM
¥RIEA (Petralona) E‘EI}\%*S{—E:E IWHBRBENAMER. FERXTEBSTEMNMIEN
mitn.

GIN G

75 2 B B e 4 2 4L A 8E (Eugene Dubois)F 1890— 1892 sEfE /RS R B /R
(TriniEW W RBABAA WBE, EFNMCAIERERERTREE., EHEMAR
(Anthropopithecus). 1892 F 8 H, #%HFEERRITHEENLALRE, #HAHENRSHE
EMERAFE - MEAFETHE: NRIAEIX M (Anihropopithecus erectus). El 1893
£, A TN, EA TR A(LPithecanthropus) X 4 F. XHE, BARBV R
(Pithecanthropus erectus)iX T~ Z FR7E 1893— 1894 F L AMEA L HE W EN BIRY
k.

1910 4, FHEM A.C.PE (A.C.Haddon) BitXFH4EHM AR P, ETA
B, nfEIR AR (Pithecanthropidac);, B F @A (Simiidae) 5 A #H
Wominidae) Z ).

EPE, EBEXHPRAMEFARET N —TRE: PEBAR (Sianthropus)
(Black, 1927). 21 ¥z f5, AWMLY (Swartkrans) BT HUMEALER,
#Ear g Xk A ( Telanthropus) (Broom and Robinson, 1949); ERREMTERERBI
(Ternifine) BRIATN BHEIEFFILA (Atlanthropus) (Arambourg, 1954), '

EHAEERE L, XRER LR, AE BTFAHEINEAENREHEE
XERMARKMEE IHNFREXFUEREER. —HERMAYEAT 1939 FEH B 5
SAEBEAEYENHFEESL, M{T0HER AR (Sinanthropus) S ABRAR
(Pithecanthropus), EF]—IBPRIHBAH, MRAEE VM (Perecius) FHEIRARILEFR
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{P.pekinensis) .

27 1950 4%, WH (Ernst Mayr) U THANELHMREIHREOERFFTET
AR, MREATAR (Homo), BT ARBEYHM (Homoerectus) ZF. FA, F
#idp (Robinson, 1961) BT AFAAREFF. ERHNF (Clark) 69 ARFE{RL
AERE— BB RE (1964), £RWT “BA" (Pithecanthropus) Z-48, RRZ LA
A® (H.erectus). 19608, — P RBHNAHT ALEEERBEFHI AL - X (Louis
Leakey, 1961) R, NE I AREOUIHIE D - B 500 k. .

A, & 60 FURMLIN, RINT AREILM (Herecrus) ¥AEEFERIE. dLiFf
RIEMFEZRT. FHURESREELTFNFEEEY (Koobi Fora) F 1975 4670 1976 4F
BOTRIANRELANBSRANERLE. E¥k, £ F% (Turkana) BEMNHER
WEHEY (Nariokotome) BT HIY AEF MK FHR (Leakey and Walker, 1985),
EMWEITALGEE ABEETOLIN XA H (Thomas Quarries) (1969. 1972), 3%
FEREFTMHWRF « LEKR (Melka Kunture) (1973) D E KR ENEANB &
(Lainyamok) (1976. 1984) S5,

HIY Meat REgnh:

B 60FERLUR, KERTALEZRNBABRELHFR-ZBH (polytypic
species), HERTEIFEHIUZT. X-PHNOBEZLETFNAIEMMT L. BH
MRBENARBEBREUHEUSHX - PL, JGEME. REARMSE . 5SBH
{H.de Lumley) AT HEFEHNRKWARBA LEE T AKR.

RS T ASRERINE, BAEZITRHFESBENEHIER. —RlH
IANHFEIEWN BN MARBAEY R (Herectus) B HFEWNHHELZ: ARE AR
( H.ergaster) ( Groves and Mazak, 1975), X —H W ZFE X A B H (Meikle and
Parker, 1994). #Z 90 FR, ARMEAFX—ZFENT,. ¥R B4 H 0L B
BETARETAZTH %L T (KNM-ER 3733 f1 KNM-ER 3883) (£ Wood,
1991, 1992),

EHT, B-FokR K 20 0B, T ERIEMMRE T FFRIRE A LR
A ARESFIFER T EAFT AR TR HEMTOES e X,

MHETARKEWEAB - HESRTR IR EH". XEHARMNEIZHROETE, 0%
BIANFARBEIFSAREAR (Hasapiens) NRFA— 1. TTMIRNEFENRY
Afr, BAX—FEEI1ISHERRBLT, MHIAHEREAMEZK (Wolpoffer al.,
994)

BZ, RTHIAMMEBENZLE ZMHHERRATTA.

— M ERRIEAREIHEEN —TBSENERA, XIFHAKA IS EHAENE
4—0.5 B 7 AU A4 A B IH KRB R Sr e X (14, Rightmire, 1990; Kramer,
'93).

BN EREFROTEXERER, SAREIHRX—NFERERMARZU—
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ABRBEAFRARNH, BDARAYH. AREAHUEAREBEEH
(H heidelbergensis) .

BE—B¥E, HESAEE AEGERERARBEIHAFAAREAR (#0,
WolpofT et al., 1994},

F BB

BEIHEMABRT AL IRERRE TALTREFR RN AR SEHAN Z B}
TR LM ES,. DEEXEMERTR— M, SRE—EHEN—FTEREEEX
AN FMEENNRENRTENS S HSRENTERME. UEBERFH (CV) k&R
BROEE, MRNTHE: HFTEBRL, NEFFEEEPRORE-WREREN CV ¥
Rl ) T B— AR PR B — R b 54 LRI AREEN CV 2R, RE
Z, HEHEHENCVREETFHCHE TR LA XHMFERNE—FEMN CV
(%M Kramer, 1993),

R BP R LM BHRITEARFELEMIFE. £ RBERAMSER. S
TENAAERTEERFEM.

F1HE2BREESFEAENATHEHARERRAEERESD, CVEHIMAL 10%
XA,

DAXEREETASEA, AO/EREARNEERES N CVHRERT 10%., LR
JLFAE 13%, MEMAEEEEARSAMER PHERY. PESMEGHEAN CV
ik 12.4%, SEFTHBEEMAMN. ARBAFMMN. AOEEEPOUEFLAEEAR
HARREAMARERES. REHAITAMNMEARIE 15.4%, ASARARPHREH
14.9%AE, MEEAEANME 169% 5T, FHiBJLEERE (Sale) LEFMAERENE
HARFIEETABRENSBEMARRBERN 5 ~LGHE, B CVERE 13.6%. MRE
i, k. ARET. HETHUEESTRNELAGRESHEE, MERRGHFEE
FFSch 22 48, CV (&R 13.2%.

MAEBRNEREATRHEFEHNEHEIANEAPTNEER2TWSEMNLGSTFM
SR EE, B, EFEEY (Tobias, 19715 1975) FkE] (Miller, 1991) 3£
AMERERY, AEZRAKSER CV B#EEAREEN CVIISERERE. ZEERG
AR, BEARRE. HEEZREERARRN. BFRROEHNERARF. fRnBETR.
FAFEERIIEAERMMERAS.

Ef. AAAERN CVHRERES -1 EE: F—MEHFANTASHEIAMEE
B, HCVERFLSEARENNSENTERZ AMKREFT ZR U ERMELHARE T A I
SE A FmBE— R

HEINBESLFHFANBRE AR

REAERAZHYE—HER T ARELME—TRELRHISBHAX BT, BHF
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FAEBRASXRGEFERARA IR RET AR L. REFRFERF
(WolpofT et af., 1994) MBIEMFEHFERMAREIM, PDARELHFHARES
B AR AR PE, KPXREFEFARSAMFERMBMA BT ETHEN
BOCLE RN HEERMSCEMNREN B aRA, R, BEMXAIERARMBTERS
HER—MNRE, EEH AR RS 2 B RN A R A R mRENE
A Y AL R EPBERAAREAFZ BEARBGER R, RA A SRR
BOESTMREARENHEAT. REBRREERLASEAZASFOHERT G, £
HREO=FERP, KRBERE (Wolpofferal, 1994) AIMHRRZBA TIRER,

ANBEITFHHFAABBEAMGERSTRITR

A, EARBVHRZ TR ATTRGISFZHETR, FFaOT:

ARHEHF (Homo erectus)
F#F (Subspecies) :

HIY TR (erectus) ' EBBATR (mauritanicus)
o IV IR TP (palaecjavanicus) FEAYEFD (ergaster)
IR (pekinensis) wmitBER (ofduvaiensis)
BT (lantianensis) FH LR (capensis)

3 18 O T F (heidelber gensis)

MRARBAFEAREILFFAARBAF, MABRGERE-MNNZ). MNEH

A AR R LT R AL, S

Homo sapiens erecius erecius Homo sapiens erectus mauritanicus
Homo sapiens erecius pekinensis Homo sapiens erectus ergasier
Homo sapiens erectus lantianensis Home sapiens erecius olduvaiensis

Homo sapiens erectus heidelbergensis Homo sapiens erectus capensis

REEA L T B R T UK, SHHRRERMN. BTSRRI SbRE A
BV TR EE (race) SRPEEF (variety), HYTMHIERET KRS,

M ALEFERS LM H— S5, BHSH IR EER,

B 04 W KB, B ER MR TR RS2 UGE, IR A4 Falm R
BOFRTEUECHBUEEARECHFAAREAR, BRET. SEUTHELHY
PHEHMARRMER,

g it

THAEMOET AREREFRNEREARRAEENE L AN B R —HRrHx—
FHK, BETANRRBAPERMAES: (1) EYAR—HFENZTM: (2) EXASHE

i 0 he IR b= NS
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ARFA—AME. EHFATAR. EEMNY RS —HEE, HREHIEN T EH-AE
£ FiFE, RABMB AR TRIE.

(RRE WF)

THOUGHTS ON HOMO ERECTUS AND
ITS PLACE IN HUMAN EVOLUTION

65th Anniversary of the Institmte of Vertebrate Paleontology and Faleoanthropology
Academia Sinica, Beijing, Chlna

PhillipV Taobias
(Director, Palaeo—anthropology Research Unit University of the Witwatersrand Medical School, 7 York Road,
Parkiown, Johannesburg 2193, South Africa wnd Visiiag Professor. Depariment of Anthropology University of

Pennsylvania, 325 Universitp Museum, 33rd and Spruce Sireets, Philadelphia PA 19104—6398, Unlied States o fAmerica)

AVANT-PROPOS

On its 65th birthday, I bring greeting to the world—renowned I.V.P.P. and its predecessor,
the Cenozoic Research Laboratory of the Geological Survey of China, on behalf of the Interna-
tional Association of Human Biologists and of the Palaco—anthropology Research Unit at the
University of the Witwatersrand, Johannesburg, South Africa. Congratulations are due also to
the Academnia Sinica on the §5th anniversary of the discovery of the first complete calvaria at
the famous Peking Man site of Zhoukoudian. There are two more reasons for celebration, as far
as ] am concerned: first my presence here in Beijing marks the beginning of a close scientific link
between the New South Africa and the People’s Republic of China, and between two major re-
search organisations: the I.V.P.P. of the Academia Sinica ang the Palaco—anthropology Re-
search Unit of the University of the Witwatersrand. From the sub—tropical zone of the Scuth-
ern Hemisphere to the sub—tropical zone of the Northern Hemisphere, Australopithecus grects
Peking Man. On this, my first visit to Beiji;tg, I am bhappy and excited to meet old and new
Chinese friends, to see Zhoukoudian and some of the fossil gwels in your collection, I pause to
remember the tragic loss, during the Sino—Japanesec War just over 50 years ago, of all the fossil
hominid materials recovered during the first 20 years of the existence of this Institute. My
Chinese colleagues deserve the highest praise for the remarkable and courageous way in which,
twelve years after the suspension of excavation at Zhoukoudian ang in the very year of the es-
tablishment of the People’s Government in Beijing 45 years ago, -they resumed work at
Zhoukoudian. It was a happy portent that, on the third day, 29th September 1949, the first
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tooth was found in the new excavation (Jia Lanpo and Huang Weiwen 1990). This marked the
beginnings of a new collection, which has made the I.V.P.P. one of the seven leading world re-

positories of fossil hominids.

Intraduction

Until World War T, specimens of Homo erecrus had been identified solely from Asia,
namely Java and China. In much the same way, accidents of discovery dictated, in the first half
of the 20th century, that membcers of the Australopithecinae were known only from South
Africa. In the second half of the century, australopithecine fossils were found in East Africa,
namely in Tanzania, then in Kenya and Ethiopia. So it came 10 be seen that Australopithecus
was a pan—African genus whose remains extended from southern Africa, up the eastern flank of
Africa practically as far north as the Red Sca. Similarly, the pre—war view that pithccanthropine
remains(including Sinanthropus) were confined to eastern and south—eastern Asja changed when
remains attributable to Homo erectus came to light in Africa. There discoveries led 10 the
realisation that Homo erectus was an Old World phcnomenon. Moreoever, some regard the old-
est remains from Europc — such as those from Mauer and Bilzingsleben in Germany, Tautavel
in France and Pewralona in Greece — as members of H. erecius. In this analysis, I confine my

remarks to the Asian and African fossils.

Histarical review

When the Dutch physician and palaconteologist, Eugene Dubeis, first found hominoid re-
mains at Trinil in Java between 1890 and 1892, he at first thought they belonged to a chimpan-
zce, and he named it Anthropopithecus. This was De Blainville’s(1893) name for the chimpanzee
genus. It may seem far—fetched today to speak of a Javanese chimpanzee. Yet only 15 years car-
ticr, Richard Lydekker{1876), of the Geological Survey of India, had claimed he could identify
Anthropopithecus from the Siwaliks of northern India. Duheis did not under—estimate its im-
portance, even as a chimpanzee, becausc it would have been the first Javanese chimpanzee and it
was more man—like than any of the living anthropoid apes. When the very straight left femur of
Trinil was found in August 1892, Duhois assumed it belonged to the same individual and ap-
plied the species name, Anthropopithecus erectus. By 1893, he had changed his mind about its
systematic status, probably because of its large endocranial capacity, which he estimated at 1000
em’. He viewed it as a common ancestor of apes and humans. With a nice historical sense, he
resurrected the name Pithecanthropus, which Ernst Haeckel had proposed in 1867 to name a
creature of his scientific imagination. Haeckel envisaged a hypothetical stago in evolution,
which must have bridged the gap hetween apes and the human family. It was preciscly such a
creature that Dubois thought he had found. This is testified to by the title of Dubois’s 1894 pa-
per, ® Pithecanthropus erectus: cinc Mcenschenahnliche Uhcrgangsform aus Java™ [a man—hke

transitional form from Javal. So the name Pithecanthropus erectus entered into the published
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lore of human palacontology in 1893—1894.

In 1910, A.C. Haddon of England was inclined to separate this creature from the hominids
and he assigned it to a separate family, Pithecanthropidae, between the “Simiidae” and the
Hominidae. [As an interesting parallel, 15 years later, R.A. Dart(1925) was to do the same with
Australopithecus. Unable to reconcile its features with membership of either the Hominidae or
the Pongidae, he proposed to place it in a separate family, Homo—simiadae.]

The finding in China of an allied form, Pcking Man, by Pei Wenzhong ushered in another
generic name, Sinanthropus {Black, 1927). Twenty—one ycart later, from Swartkrans, South
Africa, a similar form was named Telanthropus (Broom and Robinson, 1949), while from
Ternifine in Algeria, Atlanthropues was named (Arambourg, 1554).

It was an era of “splitting” in the history of palaco—anthropology. Later, it came to be
realised that the multitude of gereric namcs was obscuring the biclogical affinities of these carly
humans. A reverse trend started with the historic meeting in China between Franz Weidenreich
and Ralph von Koenigswald in 1935, Their joint article appeared in Nature under the title “The
relationship between Pithecanthropus and Sinanthropus™ (1939). They concluded that the differ
ences between the two sets of remains were no more than one might find between two races of
modern man. Accordingly, they “lumped” the genus Siranthropus into Pithecanthropus which
had been named earlier. They left two species in the united genus, namely P. erecrus and P.
pekinensis. _

By 1950 Ernst Mayr could propose that all erecrus and erecrus—like forms belonged, not to
a separate genus, but to Homo, undcr the specific name Homao erectus. This proposal was not
immediately adopted. For instance, in the first editionr of Clark’s book, “The Fossil Evidence for
Human Evolutian”™ (1955), he used the nomen Pithecanthropus. So did Simonetta {1957) io his
classification: he, however, © lumped” Telanchropus into Pithecanthropus. Soon afterwards
Robinson (1961) proposed that Telanthropus be Tumped into H. erecius. The second edition of
Clark’s book (1964) eliminated the term Pithecanthropus and replaced it with H. erectus.

The first signs of an African H. erectus were the remains of * Telanthropus™ found at
Swartkrans in 1949. As noted above, its erectus affinities were not recognised at the time. When
the hominids of Ternifine in Algeria{1954—1955) and of Sidi Abderrahman in Morocco (1955)
were discovered, their close resemblance tol Pcking Man was recognised, The Algerian finds
were made the type of Atfanthro pus mauritanicus by Arambourg and HofTstetter {1954), but 1at-
er that, too, was “lumped” into H. erectus. One of the completest crania of H. erectus was found
in 1960 at Olduvai in Tanzania by Louis Leakey (1961). Its erectus—like features were immedi-
ately apparcnot,

Hence, from the early 1960s onwards, it was accepted that H. erectus had lived in various
parts of South, East and North Africa. Later finds of H e ectus have come especially from
Koobi Fora, northern Kenya, This yiclded two craria in 1975 and 1976 which were accepied as
early members of H. erectus. More recently, the outstanding skeleton of an H. erectus youh
came from Nariokotome west of Lake Turkana (Lcakey and Walker, 1985). Other African finds
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of H. erectus stemmed from the Thomas Quarries in Morocco (1969, 1972), Melka Kunturé in
Ethiopia (1973) and Lainyamok in Kenya (1976, 1984),

The systematic status of the erectus group of fossils

From the 1960s onwards, most palaco—anthropologists were agreed that H. erectus was a
polytypic species whose origins, it was later shown, went back very nearly to the beginning of
the Pleistocene era. The remains of the species were to be found in, at least, Asia and Africa.
There was much discussion on whether the earliest hominid remains from Europe were to be
classified in the same species. Personally, [ was inclined to accept the claims, such as those of H.
de Lumley, that some of the earliest European hominids, also, were members of H. erectus
{Tobias, 1995).

This concept had scarcely been assimilated into the thinking of palaco—anthropology, when
it was challenged by two diametrically opposed theories. One view questioned whether some of
the African specimens attributed to H. erectus were correctly assigned to that species. Upholders
of this view suggested that some of the African remains should be removed from H. erectus and
placed in a new species ¥, ergasier (“ergaster” is the Greek word for "workman”™ and refers to
stone tools found on the same level as the type specimen)(Groves and Mazak, 1975). The crea-
tors of this supposed new species based their original diagnosis and hypodigm mainly on teeth
and jaws from Koobi Fora. For a number of yearts, this proposal was largely ignored (Meikle
and Parker, 1994). In the 1990’s the name H. ergaster was revived (c.f. Wood, 1991, 1992} to
classify some crania from Koobi Fora, KNM—ER 3733 and KNM-ER 3883, which had pre-
viously been placed in H. erectus. So the first challenge was a “splitting” one which suggested
that some but not all Aftican erecrus—like specimens did not belong in H. erectus as defined
from China and Java, but in a separate species H. ergasier.

This challenge has been based essentially on one or other of two lines of thinking. The first
states that the combined sample of Asian and carly African erecrus—like fossils shows * an
unusually large amount of variation”™. The same line of thinking ha sought to divide H. habilis
into two species, H. habilis and H. rudolfensis (Wood, 1992), and to split A. agfficanus from
Sterkfontein Member 4 into A. africanus and another species supposed]y ancestral to A. robustus
(Clarke, 1994). It is appropriate to ask whether any of the claimants has shown convincingly
that the variability of the respective combined samples is appreciably higher than would be ex-
pected if they were members of the same species? The sccond line of thinking recognises “unique-
ly derived character states™ or autapomorphies for Bast Asian H. erectus which are said to be
absent from African H, erectus (Andrews, 1984; Stringer, 1984: Wood, 1984). As Brauer (1994)
has pointed out, this hasled to the proposal that Asian H. erectus is a specialised evolutionary
dead—end. Although both lines of thinking have been challenged and strong countcr—evidence
has been produced (c.f. Turner and Chamberlain, 1989; Rightmire, 1990; Kennedy, 1985; Briu-
er and Mbua, 1992; Kramer, 1993; Briuer, 1994), the view that some African erectus—like spec-
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imens should be assigned to another species, H. ergaster, is cited in a few text—books and arti-

cles.
The second major challenge to the systematic status of H. crectus is 2 "lumping” proposal.

This revives Weidenreich’s old suggestion that H. erectus and H. sapiens should be regarded as
conspecific. The name of this species should be H. sapiens since that was established in the 18th
century, whereas H. erectus was named much later (WolpofT et al. 1994). At the Trinil Centena-
ry Meeting at Frankfurt—am—Main, Germany, in 1991, these four scholars declared, “100 years
of Pithecanthropus is enough!”®. They propose that a cladogenetic event about 1.8 million years
ago separated H. sapiens from H. habilis. Orthodox cladists hold that two new species must be
assumed to arise each time such a cladogenetic split occurred. However, Wolpoff ef al. (1994) do
not accept this tenet of cladistic procedure: they infer that, at the 1.8 Myr event, one new species
arose, namely H. sapiens (including AH. erectus), whilst the other branch comprised late—sur-
viving, synchronic . Aabilis. On their view, Pleistocene humanity has consisted of only a single
species, H. sapiens, save for the co—existence of late H. habilis for the first few hundred thousand
years of the Pleistocene.

In sum, at present there are at least three competing views on the status of H. erectus.

One school recognises H. erectus as a good polytypic species, spread through much of the
0Old World, spanning the period from about 1.8 to about 0.4—0.5 Myr (e.g. Rightmire, 1990;
Kramer, 1993).

Secondly, strict cladists would replace a nearly worldwide species, H. erectus, by two or
even three different species, namely H. erectus, H. ergaster and H. heidelbergensis.

Thirdly, other scholars find evidence to subsume H. erectus within H. sapiens (¢.g. Wolpoff
etal., 1994).

It is proposed here to test the hypothesis that the Asian and African fossils belong to the

same species, by reference (o the endocranial capacities.

Testing the null hypothesis

Suppose that the null hypothesis posits that there are not species differences between the
populations represented by Asian and African groups of H. erectus or erectus—like fossil speci-
mens,that is to say, that the two groups belong to the same species. One means of testing this
hypothesis would be to examine homologous metrical characters of the two groups and to ana.
lyse the variability of the combined sample. For any specific variable trait, it would be reasona-
ble 10 deduce from the null hypothesis that the combined sample would show a degree of varia-
tion for that trait which is not appreciably higher than the variation shown by each one of a se-
ries of samples, each of which is known to stemn from a single population or a single species. If
we use the coefficient of variability (CV) as the measure of the degree of variation, we might say
that, if the null hypothesis is true, the CV for 2 measurable trait in the combined sample which is
being tested should not be appreciably higher than the range of CV’s for that trait in a series of
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related one—population or one—specics samples. Alternatively, the CV for the combined sample
should be lower than for a sample censciously compounded of data for two or more related spe-
cics (c.f. Kramer, 1993).

The metrical traits should be “homologous” in the varicus samples. It is essential that we
compare comparzble trzlts. Several studics have used external cranial measurements {¢.g. Kram-
er, 1993; Brauer, 1994), and have failed to refute the null hypothesis. I have preferred not to in-
clude external cranial measurements as homoelogous, because in the hominids and, especially, in
the erectus—likc crania, there tends to be great variation in cranial thickness (Kennedy, 1985;
Tobias, 1994) and in ectocranial superstructures {c.f. Tobias, 1967). There is also much varia-
tion in endocranial capacity. A simple external measure such as maximum cranial breadth may,
in amy cranium, be enlarged for any one of three or more possible reasons: the calvarial thick-
ness may be elevated; the endocranial capacity may be great; the cranium may be broader or less
dolichocranial; or any two or all three factors may be causally related to increased cranial
breadth. Clearly, over a range of hominid crania, cranial breadth would not necessarily be
hiologically equivalent from specimen to specimen. A jartiori, maximum cranial length may be
enlarged if cranial thickness is great, if endocranial capacity is elevated, if the calvaria is more
dolichocranial, if the supraorbital torus is well-developed, or if the occipital torus is
appreciable, or for any two, three, four, or all five of these rcasons. Maximum cranial length
may not be homeologous from hominid cranium to cranium.

For these reasons, I hére iavour endocranial capacity which may be regarded as
homologous from specimen to specimen. A further reason for the use of endocranial capacity is
that, as Miller (1991) has pointed out, the variability of endocranial capacity has been consid-
ered by both Wood (1985) and Strninger {1986) to support the hypothesis that more than onc
species is represented in the hypodigm attributed to H. Aabifis. These authors have used a
cut—off point. of 10% as the CV value beyond which a sample should be considered to be com-
prised of members drawn from two species. However, Miller's (1991) analysis has shown
convincingly that there is no adequate basis for the acceptance of so arbitrary a cut—off point.
His rigorous examination of the CV for endocranial capacity does not support the hypothesis of
multiple species in /. habilis. In the same way, we here apply the data to test whether the Asian
and African specimens of H. erectis are so highly variable as to have sampled more than one
species. I

Table 1 and 2 show that, in a number of samples of living and ancient hominoids, CV's ex-
ceed 10%. Of extant hominoids, sample values range higher than 11% in all the species listed
except for Hylobates lar, Hylobates agifis and the bonobo (P. paniscus), and higher than 13% in
siamang, gorilla and H. sapiens. 1f we compare the values for H. habilis (10.5~12.9%) with these
data, there is no reason to consider the sample of /. habilis exceptionally variable.

Table 2 shows that the values of CV for small samples of fossil hominids are comparable in
maximum estimates of CV with those of extant hominecids. For example, as Miller (1591)
showed, the value for the pooled sample of H. habilis (12.9% in this study, 12.75% in Millers
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study) gives us no reason to consider the sample of H. habilis exceptionally variable. The value
for the sample of 4. africanus (5.3% as corrected) is among the smallest of all the hominoid val-
ues. On the reasoning of Wood and Stringer, this low value would certainly not support the con-
tention that more than one species has been included in the A. g¥icanus sample.

When we turn to the sample of H. erectus, we sce that the Zhoukoudian and Java samples,
considered se:paratcly, have CV's that are above 10%, ranging up to nearly 13%: such values
are not extraordinary among other hominoid values. The value for the combined Chinese and
Favanese samples —12.4%— is little different from values in A. boisei, the combined sample of H.
habilis, Zhoukoudian alone, and several extant hominoid series. The value for H. erecius of East
Africa is high, namely 15.4%, but it is close to the highest value in the modern human popula-
tons reviewed here, namely 14.9%, and is exceeded by one of the Neandertal samples assem-
bled by Miller (1991) with a value of 16.9%. It is exceeded also by the corrected value of ?
200.2% for three crania assigned to A. gfarensis, but the latter value on so inadequate a sample
should be treated with the utmost caution. Thus, even the high value of the chronologically
stretched out sample of East African H. erectus is not so marked as to deny conspecificity to this
sample, by the standards of other hominoids. When the capacity of the North African Salé era.
nium is added to the five Kenyan and Tanzanian crania that comprise the East African sample
of H. erectus, the corrected CV drops to 13.6% (n=6) according to Miller's calculations.

Table 1 CV Endocranial capacity of extant homineid samples”

Sample Reange of C¥ values for Sample Reaopge of CV velues for
varied samples varied samples

Fy labares lar 1.51—1.81 Gorilla goriflag £ 1.41-13.30
Hylobates agilis 10.32 Gorilla gorilfla § 7.46—10. 34
Symphalangus syadact ylus 12.95—-13.09 Ponge pygmareus & 1.70-11.72

Fan troglodytes & T7.94~11.61 Pongo pygmaeus F 9.31-10.24

Fan troglodyres £ g.24— 024 Heomo saplens 6114 87

Pan paniscus 5.22-10.83

* Data based on the extensive series of values assembled by Tobias (1971) and on-some additional values
glecaned from Stringer (1986) and Miller (1991).

Table 2 CV Eadocraalal capaclty of fossil hominids (corrected for small sample size)”

Sample Range of CY velues for Sample Range of CY ralues for
varjed samples (%) varied samples (%)

M. erectus pekinensis of Zhoukoudian 11.3-127 M. habilis 10.9-129
H. erectus erectus of Java 10.1-10.8 . A. gfarensls 120.2
H. erectus of China + Java 12.4 A. africanur 513
H. erectus of Easl Africa 15.4 A. boisel 12.0
H. erectus of Africa 13.6 H. saplens neanderthalensis 3.8~160 (mean 12.2}
H. erectus of Asia + Alrica 11.2-14.7 H. saplanr soloensis 7.2-9.1

* The values in Lhe Table are based on data of Holloway (1975, 1580, 1981, 1983), Tobias (1971, 1987, 1991, 1994),
Wood (1951) and Miller (1991} and other studies summarised by them. All values have been correcled for small
sample size as recommended by Sokal and Braumann (1930) and as applied by Miller (1591).
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Thus, we bave values for the Asian H. erectus of 12.4% (n=18) and for the African H.
erectus of 13.6% (n=~6). When we treat them as a combined sample of Chinese, Javanese,
Tanzanian, Kenyan and Moroccan H .erectus specimens, we obtain a CV of 13.2% for 22 spec-
imens. [This value supersedes my 1987 estimate of 14.5% corrected to 14.7%, for a total of 15
Asian and African specimens of H. erectus.] The value for the combined Asian+African H.
erectus series (13.2%) is slightly less than that for the African series alone (13.6%), and only
slightly more than the value for Zhoukoudian alone (12.7%). Tt is similar to the upper estimate
for H. habilis (12.9%) and it lies within the ranges of CV's for modern humans and gorillas.

It is concluded that the variability of endocranial capacity ‘provides no support for the the-
ory that some or all African erectus—like fossils should be placed in a separate species from that
which accommodates the Asian fassils. Moreover, the results obtained by Tobias (1971, 1975)
and Miller (1991) show that many factors may influence the CV and may confound the interpre-
tation of CV’s for fossil samples. Those factors include small sample sizes, skewed samples, va-
rying degrees of sexual dimorphism, varying sexual composition of the sample, geographic
intraspecific varnation, temporal intraspecific wvariation and even techniques for the
measurement of endocranial capacity. For example, with small samples, Miller has shown that
there are broad confidence limits to estimates of CV’s, often so broad that they make CV's use-
less as measures of relative variability (c.f. Andrews 1978).

It will thercfore be extremely difficult for the CV’'s of endocranial capacity to be used to
answer the second question. In a combined sample of modern H. sapiens and of H. erectus,
would values for the CV be within recasonable homineid limits, or would they be so
exaggeratedly high as to support the view that H. erectus must be regarded as a separate species
from H. sapiers? We may be obliged to resort to other approaches to test the hypothesis that H.

erectus and H. sapiens may be accommodated within a single species.

A decision in favour of “lumping”™ H. erectus into H. sapiens

Until recently, my personal leanings have becn towards the concept that H. erectus consti-
tuted a distinct, polytypic species. For reasons that I have developed elsewhere (Tobias, 1995), 1
have remained unconvinced by the mode of use of cladistic methods which leads te multiple
species in place of H. erectus. 1 have found many aspects of the argument of WolpofT et al.
(19%94) most persuasive, that is, the view that would combine H. erectus into a highly polytypic
H. sapiens. My long—held conviction has been that the evolution of Pleistocene Homo was
marked by progressive encephalisation (with numerous effects on cranial form), increasing lin-
guistic skills and ever—growing richness of cultural life and intensity of cultural dependence. It is
probable that encephalisation, language and culture were the integrating factors that favoured
polytypy rather than spcciation in the Pleistocene evolution of Homo. If we see these biocultural
evolutionary tendencies as apomorphous features of Home after H. habilis, a speciation event

between erectus and sapiens would be most difficult to conceive, given the continuity and inten-
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sity of the biocultural and encephalic trends. When this scenario is added to the lines of evidence
assembled by Wolpoff et al. (1994), I am led to conclude that their interpretation is the most
probable of the three that have been listed.

Taxonomic consequences of “lumping” H. erecrus into H. sapiens

At present, a number of geopraphical subspecies arc recognised within the polytypic
specics, H. erecrus. In Asia, at least four subspecies have been recognised: H.e. erectus and H.e.
palaeojavanicus in Java, and H .e pekinensir and H.elaniianensis in China. In Africa, several
subspecics have been recognised: .H'e' mauritanicus in north—west Africa, and the Olduvai,
Koobi Fora and Swartkrans variants. The Swartkrans form was otiginally designated
Telanthropus capensis and so the nomen H.e. capensir would be appropriate for it. The Olduvai
form (OH %) was the subject of an unauthorised nomenclatural take—over. After L.S.B. Leakey
discovered Olduvai hominid 9, and before the person to whom he had allocated it for study and
description had completed his ezamination, G. Heberer was permitted to examine but not to
publish on the specimen. He forthwith did publish an account of it (1963) and stated that, if he
had been permitted to name the new specimen, he would have called it “Homeo leakeyi®. As this
was a conditional naming, it was not valid, since conditional names are not recognised in the In-
ternational Code of Zoological Nomenclature. Subsequently Heberer spoke of it in print as H.
erectus leakeyi, but since the original naming had been invalid, this reassignment of the taxon
was equally unacceptable. Tobias proposed to call the subspecics by a geographical nomen, H.
erectus olduvaiensis. The Koobi Fora crania, jaws and 1eeth were originally calied H.erecrus, and
then, for a few workers, H. ergasier: if that proposed taxon is “lumped” back into H. erecrus, it
would bc appropriate for it to be designated H. erectus ergaster. Those who have accepted the
Mauer mandible as representing a subspecies of H. erecrus have long used the name
H .e.heidelbergensis.

The subspecies of H. erecrus may thus be listed as follows:

Home erecius

Subspecies: erectus

palaeo pvanicus mauriianicus
pekinensis ergasier
lanrianensis olduvaiensis
heidelbergensis capensis

A major revision of hominid systematics would be necessitated if it were generally agreed
that H. erecrus be subsumed within H. sapiens. First, the nomen erecrus would be relegated to
tertiary status: for the current hypodigm of H. erecrus would become members of a subspecies,
Homo sapiens erectus, How would the present subspecies of H. erecrus then be designated? Two
possible taxonomic devices would be available: as is often done in avian and other systematics, a
quadrinomial system might have to be resorted to in respect of the Pleistocene hominids. For
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example, we should find ourselves using such terms as:
Homo sapiens erectus erectus Homo sapiens erectus mauritanicus
Homo sapiens erectus pekinensis Homo sapiens erectus ergaster
Homo sapiens erectus lantignensis Homo sapiens erectus olduvaiensis
Homo sapiens erectus heidelbergensis Homo sapiens erectus capensis

Such guadrinomial nomina are both unwieldy and inelegant and would probably be
deemed unsuitable. We could then simply speak of Homo sapiens erectus, north Chinese race or
variety, Homo sapiens erectus, Tanzanian race, and 30 on.

The same set of problems would arise in regard to the classification of suhdivisions of
Homao samens sapiens.

Since the quadrinomial system is cumbersome, it is probable that the less formal sclution
would find favour. It would be wrong to regard these taxonomic implications as arguments
against the subsumption of H. erectus into H. sapiens. It is not my intention to raise this as a de-
terrent to the acceptance of conspecificity. However, it would be as well to face these implica-
tions of the proposed change before they are used as counter—arguments to the adoption 6[

conspecificity.
Conclusion

The evidence of the vanability of endocranial capacity of Asian and Alfrican specimens
which have been assigned to H. erectus does not support the claim that some African H. erectus
specimens should be re—assigned to a new, separate species. The two remaining concepts on the
systematic status of H. erecrus are: (1) that it is a good, pelytypic species, or (2) that it is
conspecific with Ff. sapiens into which it should be subsumed. The author formerly supported
(1) but is increasingly drawn to {2), in the light of newer palacontological and molecular evi-

dence.
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