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直立人及其在人类演化上的位置 
一 纪念中国科学院古脊椎动物 
与古人类研究所建所 65周年 
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哺 非约鞫内斯量威特抚特斯兰德大学医学院古^类学研究组) ． 

导 言 Q 。 
在第二次世界大战之前．直立人 (Homo erectus)标本只产自亚洲．即爪哇和中国． 

后来，在非洲发现了直立人化石。有人把欧洲的最古老的人类化石，诸如出自德国的奠埃 

尔 (Mauer)和比尔青斯勒本 (Bilzingsleben)、法国的托塔维尔 (Tautave1)和希腊的佩 

特拉洛纳 (Petralona)的人类化石，认为是直立人的成员。在本文我只分析亚洲和非洲 

的化石． 

历 史 回 顾 

荷兰医生和古生物学家杜步 哇 (Eugene Dubois)于 l89O一 1892年在爪 哇特里尼尔 

(Trinil)首次找到人猿超科 的遗骸，起初他认为这些 遗骸是属于黑猩 猩，定其名为人 猿 

nthropopithecus)．1892年 8月．在特里尼尔找到了很直的左股骨．杜步哇推测其与原 

先的发现同属一个个体并定了种名：人猿属直立种(Anthropopithecus erectus)．到 1893 

年 ，他 改变 了想 法 ，起 用 了猿 人(Pithecanthrolms)这 个名 字 ．这 样，猿 人 属直 立种 

ithecanthropus erectus)这个 名称 在 1 893— 1 894年开始 出现在人 类古生 物学 的出版 物 

上． 

1910年，英国的 A．c 哈登 (A C．Haddon)想把这种生物从人科中分出去．定了个 

独立 的科 ．叫作 猿人 科 (Pitheeanthropidac)：它介 于 猿科 (Simiidae) 与人科 

~Hominidae)之间． 

在 中国．裴文 中发现 的北京人 迎来 了另一个属 名 ：中国猿人属 (Sinanthropus) 

(Black，1927)．21年之后，在南非斯瓦特克朗 (Swartkrans)发现了类似的化石类型， 

被命名为远人 (Telanthrolms)(Broom and Robinson，1949)：在阿尔及利亚突尼芬 

(Ternifine)发现的则被称为阿特拉人 (Atlanthropus)(Arambourg．1954)． 

在古人类学历史上，这是主张 多分 的时代。后来，终于认识到如此众多的属名使得 

这些早期人类的生物学上的亲缘关系混淆不清起来．一种相反的趋势始于 1939年魏敦瑞 

与孔 尼华 在 中国的历史 性会 见 。他 们把 中国猿 人属 (Sinanthropus)合并 入猿 人属 

cP~hecanthropus)，在同一属内有两个种，即猿人属直立种 (Pereetus)和猿人属北京种 
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(P．pekinensis)． 

到了 1950年．迈耶 (Ernst Mayr)提出了所有的直立种和像直立种的类型并不归于 

不同的属，而是归于人属 (Homo)，都归于人属直立种 (Homo erecfw)名下．不久，罗 

宾逊 (Robinson，1961)把近人并人人属直立种．在克拉克 (Clark)的 人类进化的化 

石证据’一书的第二版 (1964)，去掉了 猿人。(Pithecanthropus)这个词，代之以。直立 

人 (IX．erectus)．1960年，一个完整的直立人头骨在坦桑尼亚由刘易斯 ·李基 (Louis 

Leakey，l961)发现，其直立人样的特征马上被识别出来． 

因而，自 60年代早期以来，承认了人属直立种 ( ．erectus)曾生活在南非 北非和 

东非的许多地方．特别是在肯尼亚北部的库彼福勒 (Koobi Fora)于 1975年和 1976年 

发现了被认为是直立人的早期成员的两具头骨．近来，在特卡纳 (Turkana)湖西的纳里 

奥科托姆 (Nariokotome)发现了直立人年青个体的骨架 (Leakey and Wa~er，1985)． 

非洲的直立人化石还出白摩洛哥的托马斯采石场 (Thomas Quarries)(1969 1972)、埃 

塞俄 比亚 的梅尔卡 ·孔 图尔 (Melka Kunture) (1973) 以及 肯尼亚 的莱 纳穆克 

【Lainyamok)(1 976、1984)等地． 

直立人化石的系统地位 

白 60年代以来 ．大多数古人类学家同意人属直立种是一多型种 (polytypie 

species)．其起源可追到更新世之初．这一物种的遗骸至少在亚洲和非洲都有发现．欧洲 

的最早的人科遗骸是否可被划分到这一物种中去，议论颇多．我本人同意德 ·卢姆雷 

(H．de Lumley)等人的主张：某些最早的欧洲人科成员也是直立人成员． 

这一概念难被古人类学界认同，因为它受到了两种截然相反的理论的挑战．一种观点 

认 为某些非 洲遗骸应从人 属直立 种 ( ．egecll#s)改名为新 的种名：人属 匠人种 

( ．er~aater) (Groves and Mazak， 1975)． 这 一 提 议 多 年无 人 置 理 (Mciklc and 

Parker．1994)．在 90年代．人属匠人种这一名字复活了．被用来划分库彼福勒的以前被 

置于人属直立人名下的一些头骨 (KNM—ER 3733和 KNM-ER 3883)(参阅 Wood， 

1991 1992)． 

因而，第一种挑战就是主张 多分。的挑战．它主张非洲的像直立种的标本中有某些标 

本而不是全部标本属于匠人种而不属于根据中国和爪畦材料定义的直立种． 

对直立人系统地位的第二种挑战就是主张。合并 ．这是魏敦瑞的老主张的复活．魏敦 

岢认为人属直立种与人属智人种 ( ．sapiens)应是同一个物种．这个物种的名字应是智 

k种．因为这一种名在 18世纪时就建立了，而直立种是很晚才命名的 (Wolpoffel a1．， 

994)． 

总之，关于直立人的地位目前至少有三种相互较量的观点． 
一 个学派是把人属直立种看作为一个台适的多塑种．这个种从大约．1．8百万年前至 

4--0．5百万年前期阃分布到旧大陆的大部分地区 (例如，Rightmire，1990；Kramer． 

'93)． 

第二个学派是严格的分支系统学者，将人属直立种这一几乎是世界范围的种代之以二 

己 己 嶂-l‘呻I ’s．． 
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个 甚 至 三 个 不 同 的 种 ， 即 人 属 直 立 种 人 属 匠人 种 以及 人 属 海 德 堡 种 

(口．heidelbergensis)． 

另有一些学者．即第三个学派，有根有据地要把人属直立种并人人属智人种 (例如， 

WolpoiTet a1．．1994)． 

零 假 设 测 验 

假设亚洲组的由直立人化石标本或像直立人化石标本所代表的人群与非洲组的之间并 

无物种上的差别，即假设这两个组属于同一个物种．测验这一假设的一种手段就是检查这 

两组的同源性的测量性特征和分析合并样本组的变异性．如果用变异系数 (CV)来衡量 

变异的程度，则我们可以讲：若零假设成立．则合并样本组中的某一测量性特征的 CV将 

不会过份高于单一人群中或单一物种中各有关样本的那个特征的 CV之变动范围．换言 

之．该合并样本的 CV应低于由已知两个或两个以上有关的种所组成的某一样本的 CV 

(参阅 Kramer，1993)． 

我曾提出颅外表的测量性特征不是同源性的特征．在此，我赞同采用颅容量：各对比 

标本的颅容量可看作是同源的． 

表 1和表 2显示出在许多现生的和远古的人猿超科成员的样本中．CV值都超过 10％ 

这个值． 

现在来看看直立人样本．周口店样本和爪哇样本各 自的CV值都高于 10％．其上界 

几乎达到 13e．如此高的值在其它人猿超科成员中并非异常．中国与爪哇合并组的 CV 

值为 12．4％，与南方古猿鲍氏种的、人属能人种的、周口店样本的以及好几个现生人猿 

超科成员组的并无多大差别．东非直立人的值高达 15．4％，但与现代人群中的最高值 

14．9％相近．而被尼人样本的值 16．9％超过．若把北非萨莱 (Sale)头骨的颅容量值加到 

组成东非直立人样本的肯尼亚和坦桑尼亚的 5个头骨中去，则 CV值降到 13．6％．如果把 

中国、爪哇、坦桑尼亚、肯尼亚以及摩洛哥的直立人标本合并在一起，则得到该合并样本 

的例数为22例、CV值为 13．2％． 

颅容量的变异性不支持把非i}}I的像直立人的化石中的某些或全部与亚洲的化石分开而 

另成 物种的理论．另外，托拜厄斯 (Tobias，t971；1975)和米勒 (Miller，1991)获 

得的结果表明，有许多因素会影响CV且使化石样本的CV的吉意混精不清．这些因素包 

括例数太少、样本偏态 两性差异程度的不同、样本的性别组成不同、种内地理性变异、 

种内时序性变异乃至颅容量的测量技术等． 

因而，用颅容量的 CV将很难解答第二个问题：在一个合并现代智人与直立人的样本 

里，其 CV值是否会在人猿超科的合理的范围之内抑或非常之高以至可以认为直立人当该 

与智人分开而另成一个物种? 

赞同人属直立种并人人属智人种 

我本人在不久之前曾一直倾向于人属直立种是一个确实无误的多型种这一概念．我并 
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不信服用分支系统学方法把人属直立种分成多个物种这一作法．我觉得沃尔波夫等 

(Wolpoffet aL．1994)的论证的许多方面是很有说服力的．即人属直立种应并入高度多 

型的人属智人种中去．长期来我坚信更新世人属进化的标志是脑量增大、语言技巧增强以 

及文化生活的日趋丰富和文化从属性的日趋深化．脑量 语言和文化这些因素很可能是结 

合成一个整体．在更新世人属演化中这对多型化有利而并不对物种形成有利．如果我们把 

这些生物文化演化趋势看作是从人属能人种之后的人属的近裔性状，则在生物文化的和脑 

量的连续而深入演变的情况下．就很难设想在直立人与智人之间会有物种形成事件．在前 

述的三种解释中．沃尔渡夫等 (Wolpoffet aL．1994)的解释是最有可能的． 

人属直立种并人人属智人种后的分类情况 

目前。在人属直立种这一多型种之内可识别出许多地理亚种．开列如下： 

人属直立种 ( mo erectus) 

亚种 (Subspeci~)： 

直立亚种 (erectus} 毛里坦亚种 (mauritanicus) 

古爪哇亚种(pataeoyamnicus) 匠人亚种 (ergasler) 

北京亚种 (pekinensis) 奥杜威亚种 (olduvaiensis) 

蓝田亚种 (1antianensis) 开普亚种 (capensis) 

海德堡亚种(heidelbergensis) 

如果大家同意把人属直立种并人人属智人种．则人科系统要作一个太的改动．对更新 

世的人科成员似可采用四名制。例如： 

H omo saDiens erectus erectus 

H omo saDiens erectus,pekinensis 

Homo sapiens erectus lantianensir 

Homo$~ en5 erectus heidelbergensis 

H omo s en3 erectus mauritanicus 

H omo s喇 ens erec∽ ergaster 

Homo s ens erectus olduva~ensis 

H omo s ens erectus capensis 

这样的四名制命名法既罗嚷又繁杂，会被认为是不适宜的．我们或许可简单地称其为 

直立亚种中国族 (ra∞)或中国变种 (variety)、直立亚种坦桑尼亚族等等． 

对智人亚种作级别上的进一步细分，也将会出现同样的难题． 

因为四名制太麻烦，较非正式的解决方法可能会受欢迎．如果把这些分类学上纠缠不 

清的东西当作论据以反对把人属直立种并人人属智人种，那就错了．若因此而有碍这两物 

种的合并则不是我的本意． 

结 论 

亚洲和非溯的直立人标本颅容量的变异性不支持某些非洲直立人应另成一新种的这一 

主张．直立人的系统地位仍有两种概念：(1)直立人是一合适的多型种；(2)直立人与智 

>  ̈ 萎 t  ，u 
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人是同一个物种，应并人智人种．作者从前曾支持第一种概念一但根据新近的古生物学证 

据和分子证据．现日益向第二种概念靠近。 

f张银运 摘译) 

TH0UGHTS 0N 日D fD E C 【， AND 

ITS PLACE IN HUM AN EV0LUT10N 

65th Annivenmry ofthe Institute ofVertebrate Paleontology and Paleoandhropology 

Academia Sinica，Bd~ng，China 

Phill ip V Tobias 

(Dbeetor．Palaeo-a．~ropology Rt Ⅱrch Unit University of thE Wl~wa：ersra．d Medical Schoo1．7 York~oad, 

Parkto Joha．~tts z 2193．Sou~h Africa and vbltl|Iz Professor Departme．J~ of An~eopMogy UnDerslty of 

，f̂ 嘶̂ “ ．325UniversityMuseum．33rdandSpruceSw~ls，~hiladelrfi~aPA19104-6398．UnitedS~ates ofAmtrica) 

AVANT—PRoPoS 

On its 65th birthday，I bring greeting to the world-renowned I,V．P．P．and its predecessor， 

the Cenozoic Research Laboratory ofthe Geological Survey ofChina，on behalfofthe Interna- 

fional Association of Human Biologists and of the Palaeo—anthropology Research Unit at the 

University of the W itwatersrand，Johannesburg，South Africa ．Congratulations are due also to 

the Academia Sinica on the 65th anniversary of the diScovery of the first complete calvaria at 

the famous Peking M an site of Zhoukoudian．There are two more rcas0ns for celebration．as far 

asI amconcerned：firstmypresencehereinBei~ngmarksthe beginningofa close scientificlink 

betwccn 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 and the Palaeo-anthropology Re- 

search U nit 0f the University of the W itwatersrand．From the sub-tropica 1 zone of the South- 

err Hemisphere to the sub-tropica l zone of the Northern Hemisphere，Australo thecll~greets 

Peking Man．On this，my first visit to Beij~ng，I am happy and excited to meet old and new 

Chinese friends，to sce zh0uk0udjan and some of the fossi1 j。wels in your colleedon．I pause to 

remembe r th e tragic loss，during th e Sino—Japanese w ar st over 50 years ago，of all the fossil 

hominid m aterials reco vered during the first 20 years of the existence of th is Institute．M y 

Chinese co lleagues deserve the highest praise for the remarkable and co ura geous way in which， 

twelve years after the suspension ofexcavation at Zhoukoudian and in the very year of the es- 

mblishment of the People s Government in Bei~ng 45 years ago，they resumed work at 

Zhoukoudian．It was a happy portent that，on the third day，29th Septem ber 1'949，the first 

Received M arch 6，1995 
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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 revert leading world re- 

positorics offos~l hominids． 

Introduction 

Until W ofld W ar II，specimens of Homo ereetus had be en 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 members of the Austfal0 Djthccinae 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 to be seen that Australo thecus 

was a pan-Africa n genus whose remains extended from southern Africa，up the eastern flank of 

Africa practica lly as far north as th e Red Sea Similarly，the pre-war view that pithecanthropine 

remains(including Sinanthropus)were confined to eastern and south-eastern Asia changed when 

remains attributable to Homo erectus came to light in Africa ．There discoveries led to the 

realisation that H omo erectus was an Old W 0f1d phenomenon M orcoevcr．some regard the old- 

est remains from Europe— such as those from M auer and Bilzingslcbcn in Germany，Tautavel 

in France and Petralona in Grcece — as members of H ereetus．In this analysis．I confine my 

reinarks to the Asjan and African foss 1s 

Historieal review 

W hen th e Dutch physician and pa1aeOnt010gist，Eugene Dubois，first found hominoid re- 

mains at Trinil in Java between l 890 and 1 892，hc at first thought they belonged to a chimpan- 

zce，and he n~med it Anthropopithecus This was Dc Blainville s(1893)name for the chimpanzee 

genus．It may sccm far—fetched today to sl~eak of a Javanese chimpanzee．Yet only 1 5 years car- 

licr，Richard Lydekker(1876)，ofthe Geological Survey ofIndia，had claimed he could identi 

Anthropo thecld8 from the Siwalik s of northern India．Duhois did not under-estimate its im． 

portance ，even as a chimpanzee because it would have bccn the first Javanese chimpanzee and jt 

was more man—like than any of the living anthropoid apes．W hen the very straight left femur of 

Trinil was found in August l 892，Duhois assumed it belonged to m e same individual and ap— 

plied the species name，Anthropopithecus erectu~．By 1893，hc had changed his mind about its 

systematic status，probably because of jts large endocranial capacity，which hc estimated at i000 

cm ．H e viewed it as a comm on ancestor of apes and humans．W ith a nice historical sense．hc 

resurrected the name Pithecanthropus．which Ernst Haeckel had proposed jn 1867 to name a 

creature of his scientific imagination．H aeckel envisaged a hypothetical st,ag0 in evolution， 

which must have bridged the gap between apes and the human family．It was precisely such a 

creature that D ubois thought he had found This is testified to by the title ofDubois s 1894 pa． 

per， Pithecanthropus erectus：cinc Menschcn~ihnliche Uhergangsform aus Java’『a man—like 

transitionaI form from Java1 So the nanle Pithecanthropus erectus entered into the published 
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lore of human palaeontology 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，P thecanthropidae，between the Simiidae and the 

Hominidae．fAs an interesting parallel，15 years later，R．A．Dart(1925)was to do the same with 

Austra1o r~cus．Unable to reconcile its features with membership of either the Hominidae or 

the Pongidac，he proposed to place it in a separate family，Homo—simiadae．】 

The Ending in China of an allied  form，Peking M an，by Pei W enzhong ushered  in another 

generic name,Sinanthropu．~(Black，1927)．Twenty-one years later，from Swartkrans，South 

Africa，a similar form  was named Telanthropus(Broom and Robinson，1949)，while from 

Ternifine in Algeria，Atlanthropus was named(Arambourg，1954)． 

it was gn era of。splitting’ in the history of palaeo--anthropology．Later，it came to bc 

rcalised  that the mulfitudc ofgeneric names was obscuring the biological affi nities of these early 

humans．A reverse trend started with the historic meeting iu China betwee n Franz W eidenreich 

and Ralph VOU Koenigswald in 1939．Their joint article appeared in Nature under the title The 

relationship between Pithecanthropus and Sinanthro~z (1939)．They concluded that the differ- 

euce s between the two sets of remains were no mnrc than one might find between two races of 

modern man．Accordingly，they 。lumped ’ the genus Sinanthropus into Pithecanthropus which 

had been named  earlier．They left two species iu the united genus，namely P．erectus and P 

pekinensis． 

By 1950 Ernst M ayr co uld proposc that all erectus and erectus~like fo rms belonged，not to 

a separate genus，hut to Homo under the specific name H omo erectus．This proposal was not 

immediately adopted．For instance，in the first edition of Clark／s book，。71̂ Fossil Evidence如， 

Human Evolution。(1955)，hc used the nomen Pithecanthropus．So did Simonetta (1957)in his 

classification：hc，however， lumped 。 Telanthrola~S into Pithecanthropu s．Soon afterwards 

Robinson(1961)proposed that Telanthropus bc lumped into H．erectus．The seco nd edition of 

C1ark／s book(19641 eliminated the term Pithecanthropus and replaced jt with H．erectus． 

The first signs of an Africa n H ereclus were the rem ains of re／anthrol~s found at 

Swartkrans in 1949．As noted above，its erectus affi nities were not reco gnised  at the time．W hen 

the hominids ofTerniEne in Algeria(1954—1955)and of Sidi Abderrahman in Morocco(1955) 

were discovered ，their close resemblance to Peking M an was reco gnised．The Algerian Ends 

were made the typc of Atlanthropus mauritanlcus by Arambourg and Hoffstetter(1954)，but lat． 

el"that,too．was‘lumped’into H．erectus．One of the co mpletest erania ot H ．erectus was found 

in 1960 at Olduvai in Tanzania by Louis Leak f1961)．Its erect“ 1ike fcatures were immedi． 

ately apparent． 

Hence，from the early 1960s onwards，itwas accepted th atH  erectl~ had lived in various 

parts of South ，East and North Africa ．Later finds of H  erectus have comc especially from 

Koobi Fora，northern Kenya．This yielded two crania in 1 975 and 1976 which were accepted as 

early mem bers of H ．erectus．M ore recently．the outstanding skeleton of an H  erectua you．h 

came from Nariokotome west ofLake Turkana(Leakey and Walker．1985)．Othor African丘nds 
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ofH．erectus stemmed from the Thom~ Quarries in Morocco(1969，1972)，Melka Kuntur6 in 

Ethiopia(1973)and Lainyamok in Kenya(1976，1984】 

The systematic stahm of曲e erecms group of fossils 

From the 1 960s onwards．most palaeo—anth ropologists were agreed  that H erectus was a 

polytypic species whose origins，it was later shown，went back very nea rly to th e beginning of 

也e Pleistocene era．The remains of the species were to bc found in，at least，Asia and Afrlea 

There was much discussion on whetller the earliest hominid remains from Europe were to be 

da~ified in the same species．Personally，1 was inclined to accept the claims，such as those of H ． 

dc Lumley，th at some of th c eadiest European hominids，also，wCse members of H ．erectus 

frobias，】995)． 

This conce pt had scarcely been assimilated into the thinking ofpalaco —anthropology，when 

it was challenged  by two diametrically opposed theories One view questioned  whether some of 

the Africa n specimens at~ibuted to H．erectus wcrc correctly assigned to that species．Upholders 

ofth is view suggested that some ofth e African remains should be rem oved from H erecms and 

placed in a new species H ergaster r。crgastcr is the Greek word for。workman and refers to 

stone tools found on the same level as the type specimen)(Groves and Mazak，1 975)The crca． 

tOtS of this supposed flew species based their original diagnosis and hypodigm m ainly Oll teeth 

and缸ws from Koobi Fora．For a number of years，this proposal was largely ignored(Meikle 

and Parker，1994) In the 1990 s the name H ergaster was revived (c．f．Wood，】991，1 992)to 

dassi some crania from Koobi Fora，KNM -ER 3733 and KNM -ER 3883
， which had pre． 

viously bccn placed in H ．erectus．So the first challenge was a 。splitting one which suggested 

tllat some but not al1 African erectus-like specimens did not belong in H．erectus as defined  

from China and lava，but in a separate sp ecies H．ergaster． 

This challenge has bccn based essentially on one or other oftwo lines ofth inking The first 

states that tlle"combined sample of Asian and early African erectus-like fossils shOWS an 

unusually large amount of variation’．The saamc line of thinking ha sought to divide H ．habilis 

into two species，H．habilis and H rudo艟nsis(Wood，1992)，and to split A．c~'ricanus from 

Sterkfontein Member 4 into c~'r~anus and another species supposedly ancestral to A robustus 

(clarke，1994)．It is appropriate to ask whcther any of the claimants has shown convincingly 

that the variability of the respective combined samples is apprec iably higher than would bc cx． 

peered ifthey were members ofthe same species：Thc second line ofthinking reco gnises uniqu~ 

ly derived character states’or autapomorphies for East Asian H erectus which are said to bc 

absent from African H．erecms(Andrews，1984；Stringer，1984；Wood，】984)．As Br~iuet(1994) 

has pointed Out。this has led to the pr6posal that Asian H．erectus is a specialised evolutionary 

dead-end Although both 1ines of thinking have been challenged and strong countcr-evideilce 

has bccn produced(c．f Turner and Chamberlain，1989；Rightmire,1990；Kennedy，1985；Briiu． 

er and Mbua，】992；Kramer，1993；Bdiuer，1994)，the view that some African erectu．~--like spec- 
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imens should be assigned to another species，H．ergaster，is cited  in a few text—books and arti． 

des． 

The second major challenge to the systcmatic status of H．~reCtUS is a。lumping’proposa1． 

This revives Weideareich~s old suggestion that H ereelus and s~ ens should be regarded as 

co nspecific．,Th e name of this species should be H．sap&ns since th at was established  in the 18th 

century．wbe~as ．ereetus was named much later(Wolpoffet a1．1994】．At the Trinil Ccotena． 

ry M eeting at Frankfurt-am—M ain，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．sap~ns from H  habilis．Orthodox cladists hold th at two new species must be 

assumed to arise each time such a cladogenetic split occurred．However，Wolpoffet a1．(1994)do 

not accept this tenet of cladistic proced ure ：they infer that，at the 1．8 M yr event，ooe new species 

arose，namely H． 咖  (including H．erectus)，whilst the other branch comprised late—sur- 

riving，synchronic H．habilis．On their view，PleiStoce ne humanity has consisted  of only a single 

species，H．sapleas savefortheco -existence oflateH．habilisforthefirstfew hundredthousand 

years of th e Pleistocene． 

In sum．at present there ar e at least th ree competing views on th e status of erectus． 

One school rccognises H ．ereetgs u a．good polytypic species，spread throu m uch of the 

Old World，spanning the period from about I．8 to about 0．4-0．5 Myr(e．g．Rightmire，1990； 

Kramcr，1993)． 

Secondly，strict cladists would replace a nearly worldwide Spceies，H ．ereetus．by two or 

even three different species，namely H ．ereetgs H ．ergaster and heidelbergensis． 

Thirdly，other scholars find evidence to subsume H．ereclgs within H．sac hs(e．g．Wolpoff 

甜a1．．1994】． 

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

same species，by reference to the endocranial capacities． 

Testing the cull hypothesis 

Suppose that th e null hypoth esis posits that there are not spe cies differences between the 

populations represented by Asian and African groups of H erectus or erecms-like fossil spcci． 

mens，thatisto say，thatthetwo groups belongto the samesp ecies．Oneme~ls oftesting this 

hypothesis would be to examine homologous metrica l characters of the two groups and to an n． 

1yse the variability of the combined  sample．For any specific variable trait，it would be reasona． 

ble to deduce from the null hypothesis th at the combined  sample would show a degrce ofvaria． 

0n for that trait which is not apprec iably higher than the variation shown by each one ofa s鲁 

ties of samples，each of which is known to stem 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，ifthe null hypothesis is true，th e CV for a measurable trait in the combined sample which is 

be ing tested should not be appreciably higher than the ra nge of CV s for that tra it in a series of 
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relatod one--population or onc-spccies samples．Alternativoly，the CV for the combined sam ple 

should bc lower than for a samplo co nsciously co mpounded  ofdata for two or more related spc- 

cies(c． Kramcr，1993)． 

The m etrical traits should be homologous’in the various samples．It is essentia1 th at we 

c~mpam comparable tral~ Several studios have used external cranial measurements(e．g．Kram- 

er，1993；Bri／ucr，1994)，and have failed to refute the null hypothesis．I have preferred not to in— 

elude external cranial measurements as homologous，because in the hominids and，especially，in 

the erectu~--like crania，thore tends to be great variation in cranial thickness(Kconedy，1985； 

Tobias。1994)and in eetocranial superstructures(c． Tobias，1967)．There is also much varia- 

tion in endocranial capacity．A simplo external measure such as maximum cranial breadth may， 

in amy cranium，bc enlarged for any one of three or more possible masons：the calvarial thick- 

hess may bc elevated；the co docr anial capacity m ay bc great；the cranium may bc broader or less 

dolichocr anial；or any two or all three factors may bc causally related to increased cranial 

breadth．Cloarly，over a range of hominid crania，cranial breadth would not necessarily be 

biologically equivalent from specimen to specimen．A J6rtiori，maximum cranial length may bc 

enlarged  if cranial thickness is great，if endocranial capacity is elevated，if the calvaria is more 

dolichocra nial， if the supraorbital torus is well—dovclupcd， or if the occipital torus is 

apprcciablo，or for any two，three，four，or all five of these reasons．M aximum cranial length 

may not be homologous from hominid cranium to cranium． 

For these reasons， I hcrc favour cndocranial ca pacity which m ay bc rcgardod as 

homologous from spccimco  to specimen．A further reason for the use of cndocranial capacity is 

that,as Miller(1991)has pointed out，the variability of cndocranial capacity has been consid- 

ered by both Wood(1985)and Stringer(1986)to support the hypothesis that more than one 

species is represented  in the hypodigm attributed to ．habilis．These authors have used a 

~ t-off point of 10％ as tho CV value beyond which a sample should bc considered to bc corn— 

prised of members drawn from two species However，MiIleFs(1 991)analysis has shown 

convincingly that there is no adequate basis for the acceptanco of so arbitrary a cut—off point． 

His rigorous examination of th e CV for ondocrania]capacity does not support the hypothesis of 

multiple species in ．habilis In the same way，we here ap p1Y the data to test whether the Asian 

and African specimens of ．erectua are so highly variable as to have sampled more than one 

species． 

Table 1 and 2 show that,in a number of samp1es ofliving and ancient hominoids，CV s ex- 

czod 10％．Of extant hominoids，sample values range higller than l1％ jn al1 the species listed 

except for tOlobatea lar，Hylobates agil~and the bonobo(P paniscus)，and hig11er than 1 3％ jn 

siamang，gorilla and sapiens．Ifwe compare the values for ．habiBs(1O．9—12．9％)with those 

data，there is no reason to consider the sample of habiBs exceptionally variable． 

Tablo 2 shOWS that the values of CV for small samples of fossil hominids arc comparable in 

maximum estimates of CV with those of extant hominoids．For example，as Miller(1991) 

showed，tho value for the poolod 88mplc of ．habil~(1 2．9％ in this study，1 2．75％ in Mille(s 
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study)gives us no reason to consider the sample of H habilis exceptionally variable．The value 

f0r tlle sample of icanus(5_3％ as corrected】is among the smallest of all the hominoid val- 

ues．On the reasoning ofW ood and Stringer，this low value would certainly not support the co o’ 

t~ntion that morc than one specics has been includcd jn the ．africanus sampie． 

W hen we turn to the sample of H．erectus，we see that thc Zhoukoudian and Java samples， 

co nsidered separately，have CV s that are above 10％ ，ransing up to nearly 1 3％ ：such values 

arc not extraordinary among other hominoid values．The value for th e combined Chinese and 

Javanese懿Ⅱnples-12．4‘％一 is little different from values in A．boiaei,the co mbined sam ple ofH ． 

habills。Zhoukoudian alone，and several extant hominoid series．The value for H．erectus of East 

Africa is high，namely 15．4％，but it is close to the highest value in the modern human popula- 

fions reviewed hetag，namely 14．9％ ，and is exceeded by one of the Ncandertal samples assem- 

bled by Miller(1991)with a value of 1 6．9％．It is exceeded also by the corrected value of? 

20．2％ f0r thtee crania assigned to A．afarensis，but the 1atter value o／1 so inadequate a sample 

should be treated with the utmost caution．Thus，even the high value of the chronologitally 

stretched out sample of East African H．erectus ls not so mRrked as to deny conspecificity to this 

sample，by the standards of other hominoids．W hen the capacity of the N orth Africa n Sa16 eta- 

nium is added to thefiveKenyan andTanzanian craniath atco mprise the EastAfrica n sample 

ofH．erectus，the correctedCVdropst0 13．6％ (n=6)accordingtoMi11er'scalculations． 

Table 1 CV Endocranial CapaCity of extant hominoid@,Jil1]I eB’ 

Sample 

胁 tobates 

册 lobate~ag~lla 

$~radlalangus#ymtaetyt~ 

Pantrogtodyl 0 

Pantrogtodyl 

Panpanlacus 

Reange ofCY valuesfm 

varied samples 

7 5l一7 BI 

10．32 

12．95-l 3 09 

7．94-Il 63 

B．24- 9 24 

5．22—10 B3 

Sansh Reaoge ofCV valuesfox 

varied samsl~u 

GorillagortKa 

Gorilla gorilla 皇 

Pongo pygmae~ S 

PoMxo pyxmae~ 早 

Homo sapiem 

‘Databased0nthe extensive seriesofvalues assembled byTobI＆sfI971)andoft'some mdditiona1 values 

gleanedfrom Stringer f1986)andMiller(I991)． 

Table 2 CVEmdocranlal capacity offossil hominids(correctedfor small sample 5I互e1’ 

S●m-k 

H erectm*睫 ·u ofzhoukoudian 

且 erectuserectusof Java 

且 erectusofChina+Java 

且 erectusofEastAfrica 

且 erectus ofAfrica 

且 erectus ofAsi●+ Afries 

RangeofCV T●】I_日 for 

v~led nms]es(％ ) 

l1 3-12 7 

10 l一10．B 

l2．4 

l 5．4 

l3．6 

l3 2-14 7 

Sample 

habitis 

A．4farens~s 

A．a#~canu# 

A．boigei 

sapiens plcanderthatcnMJ 

saphmssoloensgs 

Range ofCY valuesfor 

rarkd~utSles(％ ) 

l0．9-12．9 

’20 2 

5 3 

l2 0 

3 8-16．9(mesa I2．21 

7．2-91 

·The valuesintheTable sre based on data ofHolloway(1978，1980，1981，1983)，Tobias(1971，1987，1991，1994)， 

W ood(1991)and M iller《1991)and other studies summarised by them．All values have been corrected for small 

sample size as recommended by Sokal and Braumann(1980)and as appHed by Miller(1991) 

瑚 m " "伸̈ 州̈ 
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Tbl1s，we have vaIues for the Asian H．erec1]~ of 12．4％ fn=16)and for the African H． 

erecll~3 of l 3．6％ (n=6)．When wc treat them as a combined sample of Chinese，Javanese, 

Tanzaman．Kenyan and M oroccan H．erectus specimens,wc obtain a CV of l 3．2％ for 22 spee- 

imens[This vaIue supersedes my 1987 estimate of 14．5％ corrected to 14．7％．for a total of 15 

Asian an d Africa n specimens of H．erectus．1 The value for the co mbined AsiaⅡ+African H ． 

erecfl~ 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％)．It is similar to the upper estimate 

for H．habilia(12．9％1 and it lies within the ranges ofCV，s for modern humans and gorillas． 

n is co ncluded that the variability of endocranial Ca pacity provides no support for the the- 

orythat some or allAfrica n erectus-likefossils should bc placedin ase parate speciesfrom that 

which accommodates the Asian fossils．Moreover，the results obtained by Tobias(1 97 l，1975) 

and M iIler(1 99 1)show that many factors may influence the CV and may co nfound the interpr~- 

tation of CV s for fossil samples．Those factors include smalI sa mple sizes，skewed samples，va- 

ryjng degrees of sexual dimorphism，varying sexual composition of the sample，geograpbjc 

intraspe cifie variation， temporal intraspee ific variation and even techniques for the 

measurement of endocranial capacity．For example，with sma11 samples，M iller has shown that 

tbere are broad co nfidence limits to estimates of CW s．often so broad that thcy make CV s USe- 

less as measures ofrelative variability『c．f Andrews 1978)． 

It will therefore be extremely difficult for the CV，岛of endocranial Ca pacity to bc used to 

an swer the second,question．In a co mbined sample of modern H．sapiens and of H．erectus 

would vaIues f0r the CV be within reasonable hominoid limits, or would they be so 

exaggeratedly high as to support the view that H ．erectus must bc regarded as a separate species 

from H ．Jdpiens?W e may be obliged to resort to other approaches tO test the hypothesis th at H． 

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

A decision in favour of lum ping H  erectus into H ．sapiens 

Until recently,my pe rsonal leanings have been towards the conce pt that H．erectus eonsti． 

tuted a distinct，polytypie species．For reasons that l have developed elsewhere frobias，l 995)，l 

have remained unconvinced by the mode of use of eladistic methods which lcads to multiple 

species in place of H．erectus．1 have found many aspects of the argument of W olpoff et a1． 

(I994】most persuasive，that is，the view that would combine H．erectus into a highly polytypic 

H．sapiens．M y long—held conviction has been that the evolution of Pleistocene Horno was 

marked by progressive encephalisation(with numerous effects on cranial form)，increasing Iin． 

gu istic skills and ever-growing richness ofeuItural life and intensity ofcultural dependence It is 

probable that encephalisa~on，language and culture were the integrating factors that favoured 

polytypy rather than spee iation in the Pleistocene evolution of Horno．If wc see these bioeultura1 

evolutionary tendencies as apomorphous features of Homo after H．habiBs，a speeiatin n event 

between erectus and sapiens would bc most difficult to conceive，given the continuity and inten． 
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sity ofthe biocnltural and encephalic trends．W hen this scenario is added to the lines ofevidence 

assembled by Wolpoff et a1．(1994)，I am led to conclude that their interpretation is the most 

probable ofthe three that have bee n listed． 

Taxonomic cmlfi~qlgcnces  of。lumping H ．ereCtv．~iII七o H ．sapiens 

At present,a number of geographical subspecies are recognised within the polytypic 

sp ecies, H．ereetus．In Asia，at least four subspecies have been recognised：H ．e．erecW．~and H．e． 

palaeojavanicus in Java，and H．e．pekinensis and H．e．1antianensis in China．In Africa,several 

subspecies have been reco gnised：H．e．mauritanicus in north—west Africa，and the Olduvai， 

Koobi Fora and Swartkrans variants．The Swartkrans form was originally designated 

Telam hropus eapens is and so the nomen H．e．eapensi~would be appropriate for it．The O lduvai 

form  foH 9)was the sub~ t of all unauthorised nomenclatural take-over．After L．S．B．Leakey 

discovered  Olduvai hominid 9，and before the person to whom hc had alloca ted it for study and 

description had completed  his examination，G．Heberer was permitted to examine but not to 

publish on the specimen．He forthwith did publish an account of it(1963】an d stated that，if he 

had bee n permitted t0 name the new specimen．he would have called it Homo leakeyi~．As this 

was a conditional naming,it was not valid，since conditional names are not reeognised in the In · 

ternational Code of Zoological Nomenclature．Subsequently Heberer spoke of it in print as H ． 

~reetl4s leakeyi，but since the original naming had been invalid，this reassignment of the taxon 

was equally unacceptable．Tobias proposed to calI the subspecies by a geographical nomen，H． 

erect．8 olduvaiensis．The Koobi Fora crania，jaws and teeth were originally called H．ereetus．and 

then，fo r a few workers，H ．ergaster：if that proposed  ta xon is lumped back into H．erecW．~，it 

would be  appropriate for it to be designated H ．erectus ergaster．Those who have accepted the 

M auer mandible as representing a subspec ies of H．erectuz have long used the nalale 

H．e heide胁ergensla． 

The subspecies ofH ．erectusmaythusbelisted asfollows： 

Hom o erectus 

Subspecies： erectus 

palaeojavonicus maurRanlcus 

pekinensis ergaster 

iantianensis olduvaiensis 

heidelbergensis capensis 

A ma)or revision of hominid systematics would be necessitated if it were generally agreed 

that H．erectus be subsumed within H ．sapiens．First，the nomen erectlla would be relegated to 

tertiary status：for the current hypodigm of H．ereetus would become members of a subspecies, 

Homo s~olens  erectus．H ow would the present subspecies of H．erectus then be designated?Two 

possihie taxonomic device s would be available：as is often done in avian and other systematic,s,a 

quadrinomial system might have to be resorted t0 in respect of the Pleistocene hominids．For 
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example，we should find ourselves using such terms as 

H om o sapiens erect~a erectua 

Homo sapiens  erectua pekinenais 

Homo sapiens  erectua lantianensis 

Homo sapiens e Pcn‘r heidelbergenMs 

H orno sapiens erectu3 mauritanicus 

H orno sapiens erectu3 ergaster 

Horno sapienserectu3 olduvaiensis 

H orno sapiens erectu3 capensis 

Such quadrinomial nomina are both unwieldy and inelegant and would probably be 

deemed  unsuitable．W e could then simply speak of Homo sapiens P cm ，north Chinese race or 

variety，Homo sapiens erectu3．Tanzanian race，and so on． 

The same set of problems would arise in regard to the classification of subdivisions of 

Homo sapiens  sapiens ． 

Since the quadrinomial system is cumbersome，it is probable that the less formal solution 

would find favour．It would be wrong to regard these taxonomic im plica tions as arguments 

against the subsumption of ．erectns into H．sapiens．It is not my intention to raise this as a de· 

terrant to tll accep诅nce of conspecificity．However，it would be as well to face these implica· 

lions of th e proposed change before ihey are used as counter—arguments to the adoption of 

conspecificity． 

Conelusion 

The evidence of th e variability of endocranial capacity of Asian and Africa n specimens 

which have been assigned to H ．erectu3 does not support the claim th at some Africa n H．erectus 

specimens should bc re-assigned  to a new，separate species．The two remaining concep~ on the 

systematic status 0f 日Pc“ are：(1】that it is a good，polytypic species，or(2)that it is 

conspecific with ．sapiens into which it should bc subsumed．The author formerly supported 

(1)but is increasingly drawn to(2)，in the light of newer palaeontological and molecular evi· 

denec 
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