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clate and laycr proposcd for thc objects from Troy together wilh the 
connection betwecn these and the objects from Alacahöyük in the 
light of now finds pcculiar to this arca. The Dorak objects,®® in spite 
of the diffcrenccs in date and techniquc bctween them, show that 
with thc progress of rescarch ncw materials may bc obtained in 
Western Anatolia.®®

Ankara Burhan TEZCAN
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ILN. no. 6278 Novcmbcr 28 1959 p. 734 ff.
After this Articlc givcn to print H. Kocabaş kındly shovcd me one Bronzc

Castanct and four silver vases, from his rich collcction. We have no doubt that 
these give pieces also belongs to thc Horoztepc.



THE relative SİZE OF THE PERMANENT İNCİSORS IN
THE SUBORDER ANTHROPOİDEA

MUZAFFER ŞENYÜREK

In the sccond part of my doctorate dissertation entitled “A 
Mctric Approach to thc Study of the Evolution of Human Denti- 
tion” presented to Harvard University in 1939, I had studied thc rela- 
tive size of the permanent incisors in the great anthropoids and hom- 
inids by means of diagrams.^ In the published summary of this thesis, 
in this regard, I had stated: “/n the common ancestors of Hominidae and 
Pongidae the size of the incisors relative to the size of the molars was small
as in man and gorillay^ During the course of a second visit to the
United States in 1946 and 1947, I had occasion, by utilizing the col- 
lections of the American Muscum of Natural History in New York 
and thc United States National Museum in Washington, D. C., 
especially that of thc latter institution, to enlarge the series of some 
species of infra-human primates which I had studied at Harvard, and
also to add the measuremeE-'j M 0 htıd ııutUPLLILU ■

examincd bcforc. In view of this body of material and the new fossil 
discoveries that have accrued since 1939, I have considered it worth- 
while to study the rclative size of incisors in the suborder Anthro- 
poidea,^ by the extcnsion of an index that had been utilized by the 
late Prof. Wcidenreich.‘‘

' Şenyürck, 1939.
“ Şenyürck, 1942, pp. 9-10.
3 Simpson’s division of the order Primates into only two suborders, namciy

Prosimii and Anthropoidea, has bcen adopted in this study (scc Simpson, I945j 
pp. 61 and 64).

4 Weidenreich had exprcsscd the robustness value of U as a percentage of
that of M, (sce Weidenrcich, 1937, p. 132)- In the present study thc robustness 
values of the lwo lowcr incisors are expressed as pcrcentages of that of Mı and 
those of thc upper incisors as pcrccntagcs of that of M'.

.1



48 MUZAFFER ŞENYÜREK.

MATERIAL

The material measured by me was studiecl in the Museum of 
Comparative Zoology and the Peabody Museum of Harvard Uni­
versity (1938-1939 and 194.6-1947), the Mammals Department of the 
United States National Museum in VVashington, D. C. (in 1946-1947) 
and in the American Muscum of Natural History in New York (in 
1946-1947).5 The teeth measured, cxcepting a small portion, were 
in silu in the jaws. In this study on the teeth only one seleclive 
rcguiremcnt was made; namciy, that only fresh or very slightly worn 
teeth were measured. The reason for this, as I pointed out before, is 
that attrition not only affeets the heights of the crown, but also its 
Icngth.® VVhile the length is affccted by occlusal as well as inter- 
proximal wcar, the widths of the teeth are not so much affecled, savc 
in advanced stages of attrition.’ As the degree of attrition affeets the 
dimensions of the crown it is clear that the teeth examincd should be 
nearly of the samc State of preservation in order to insure comparable 
measurcments.8 In the incisors, as in other teeth, the advance of the 
wear reduccs the robustness valuc and at the same time inereases the 
crown index. In view of this observation, the teeth with strong attri­
tion were not measured. However, a slight degree of attrition was 
present in some of the teeth of recent man measured at the Peabody 
Museum of Harvard University. Thi.s mixed series of recent man, 
inciuding the teeth of Mclanesians, Polynesians, Negroes, American 
Indians and Whites was called “Homo sapiens series” in my former 
studics.” However, as I now incinde the Neanderthal men also in the

5 In Ihis conncction I wish to exprcss my thanks to Profcssor A. S. Romcr and
Mrs. Barbara Lawrencc Şehevili of Harvard University; Dr. R. Kellog of the U. S. 
National Muscum and Professors W. K. Gregory and E. FI. Colbert of the American 
Museum of Natural History for allotving me to study the primate collections in their 
institution.8. In this conncction I also wish to remember the memorics of my late 
teachers Prof. E. A. Hooton of the Anthropology Department and Prof. G. Ailen 
of the Mammals Department of Harvard University for permitting me to study the 
material in their respeetive Departments.

s See Şcnyürek, 1939.
’ Ibid.,
8

9

/iid. Scc also Şenyürek, 1951b, p.460.
See Şenyürek, 1939; Şenyürek, 1941, 'Fablcs ı and 2; Şenyürek, 1946, Table 

2; Şenyürek, 1952.
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species Ilomo sapiens, considcring thcm a subspccies group of this spe-
cies,^” in the present paper this mixed series, inciuding the teeth of 
specimens of various living raccs of man, is called Recent Man. In 
addition to this series in the tablcs appended arc also inciuded the 
measurements of the teeth of a small portion of the ancient inhab- 
itants of Anatolia, which I havc studicd to date. In this series also 
some teeth cxhibit some attrition.

In the appended tablcs the measurements of ali species of living 
infrahuman primatc.s are those taken by me. In addition to these, 
these tablcs inciude the measurements of the teeth of various fossil 
apes, fossil hominids as well as living races of man, that have been 
taken from the literatüre. For the sexes of the forms of Neanderthal 
man from Europe the study of Hrdlicka and the “Catalogue des 
hommes fossiles” have been consulted. For the synonomies of the 
specific names of infrahuman members of Anthropoidea the recent 
works of Fiedicr and Hili have cspecially been follotved. In 
addition to these the works of Elliot,^® Coolidge Pocock and 
Kloss have also been consulted.

METHOD

The size of the teeth, or more properly the area of the crowns, 
is expresscd by the robustness value (length Xwidth),^® utilized by 
the latc Professor VVeidcnreich in his monumental work on the

I
I I
i 
I

10

11

12

See Şenyürek, 1959, p. 124.
Scc Hrdlicka, 1930.
See I^s prehominiens et les hommes fossiles. Commission pour rhomme fossile.

Catalogue des hommes fossiles. Fasciculc V. Congres Gcologique International. Comptes 
Rcndu.s de la dix-ncuvieme session, Section V. Alger.

13 See Ficdler, 1956.

16

See HilI, 1957 and 1960.
Scc Elliot, 1912.
See Coolidge, 1929 and 1933.

19

See Pocock, 1927.
See Kloss, 1929.
In the present study, the length of the incisors is the maximum mesio-distal

diametcr of the crown along the incisive cdges of the teeth and the width is the 
maximum bucco-lingual dimcnsion, within the confines of cnatnci, taken at 
right angles to the previous measuremcnt, both dimensions having been measured 
in millimeters with a vernier-caliper, to the tenth of a millimeter.
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I

/JnaZoha K, 4
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dentition of Pithecanthropuspekinensis.'^^ The relative sizcs of the incisors 
are cxpresscd by the following indices:

Robusiness of P X100 
Robusiness of

and

Robustness of I- X100
Robustness of

Robustness of f x 100
Robustness of

Robusiness of f x 100
Robustness of

THE NUMBER OF THE PERMANENT INCISORS

In comparing the incisors of Anthropoidea and Prosimii Sir 
Clark States: “Compared with the latter, the incisors in the higher Primates, 
i. e. the Anthropoidea, display a much greater constaney of form, and are ehar- 
aeterized by their spatulate form and their relatively straight cutting edgeP 
This statement of Sir Clark is cspecially truc for the number of inci­
sors in the suborder Anthropoidea. In the recent Prosimii, while the 
common number is two incisors in each half of each jaw, the number 
is three in each half of the lowcr jaws of Tupaia and Ptilocercus.'^'^ 
On the other hand, in Tarsius'^^ the number is reduced to one in 
each half of the lower jaw, to one in each half of the upper and lowcr 
jaws of Daubentonia,^^^ and nonc in the upper jaw of Lepilemur.^^ 
As for the fossil Prosimii, while two incisors also occur amongst them, 
the primitive Eutherian condition of 3 incisors in each half of cach 
jaw scems to have becn retained by the fossil tupaioid spccies Anagale 
gobiensis}’'’ In contrast to this in some other genera of fossil Prosimii 
the number of incisors is reduced to one on each side of the lower 
jaw or both jaws and cven to none in the lower jaw or, apparently 

20

21
See Weidenreich, 1937, p. 57.
As vve stated before, VVeidenreich had used only the last one of these indices

(see \Vcidcnrcich, 1937, p, 132).
22

23

24

Clark, 1959, p. 83.
See Clark, 1934, p. 231 and 1959, p. 87.
See Elliot, 1912, p. 7; Clark, 1934, p. 87; Clark, 1959, p. ıoı;Hill, 1955,

P-155; Fiedler, 1956, p. 125.
25

P- 99-
See Elliot, 1912, p. ı; HilI, 1953, p. Fiedler, 1956, p. 98; Clark, 1959,

20

1956, p. 83.
See Elliot, 1912, p. 115; Clark, 1934, p. 78; Hili, 1953, p. 443; Fiedler,

27 See Clark, 1934, p. 231 and 1959, p. 87; Piveteau, 1957, p. 35.

I 
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morc rarely, in the upper jaw, vvhich nccd not be göne into in detail 
here.These observations are in complete harmony with the state­
ment of Sir Clark to the clfcct that: “II seems that, of the vohole dental 
series, the incisor teeth have shovon the greatest variability in the lower 
Primates. ”2”

In contrast to the Prosimii, in vvhich the reduetion in the number 
of incisors may even be a generic charactcr in some cases, in membens 
of Anthropoidea the number is commonly two in cach half of each 
jaw. The supernumerary incisors are of infrequent occurrcnce in
recent man,” and thcy occur also rarely in the infrahuman members
of Anthropoidea.®^ The congenital absence of the upper lateral
İncisors are known to occur relatively rarely in various racial groups 
of recent man,” and also scantily in the anthropoid apes.®’ The 
lowcr incisor.s are also known to be rarely missing in some racial 
groups of recent man, and Schultz rccords the occasional absence 
of the lower Central incisor in some members of Cercopithecoidea 
and Ccboidea. Hovvcver, these reduetions are neither gcneric, nor 
specific characters in the suborder Anthropoidea, and occur on the 
whole rather rarely. Thus, it can safely be stated that two incisors 
in each half of each jaw occur morc commonly in members of 
Anthropoidea than in Prosimii which manifest a greater variation 
in this respect.

For the reduetion in the number of incisors in fossil Prosimii see HiII, 1953 
and 1955; Gregory, 1920; Clark, 1934 and 1959; Fiedler, 1956.

29
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31

Clark, 1959, p. 83.
See Pedersen, 1949, pp. 32-35; Lasker, 1950, p. 193; Moorrees, 1957, p. 50.
See Schultz, 1935, p. 552.
See Hrdlicka, 1921, pp. 174-176; Schultz, 1935, p. 551; Ashlcy-Montagu, ’ 

1940, pp. 336-342 and 349-350; Pedersen, 1949, pp. 38-45; Dahlbcrg, 1951, Tablc 
24; Şenyürek, 1952, p. 160.

33

31

P- 5u
35

See Schultz, 1935, p. 551 and I’able 2i.
See Schultz, 1935, p. 551; Pedersen, 1949, pp. 39-45; Moorrees, 1957,

See Sehultz, 1935, p. 551 and Tablc 21. According to Schultz the lovver
Central incisor is absent in 3.8 % of Alouatta (see Schultz, 1935, Table 2t). For the 
supcrfamilics Ccboidea and Cercopithecoidea see Sinıpson, 1945, pp. 64 and 66.

1
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THE relative SİZE OF THE İNCİSORS

On account of the great bodily size differences in the members 
of the suborder Anthropoidea, a comparison of the absolute sizes of 
the incisors in the wholc suborder is not as informative as thc relative 
sizes of the front teeth, cxcept in the related forms. For this reason 
in thc present paper the relative sizes of thc incisors in thc suborder 
will bc studied and only a brief passing refcrcnce will be made to thc 
absolute size of these teeth in the hominids.

The robustness values of the upper and Iower incisors relative 
rcspcctivciy to those of the upper and lowcr first permanent molars are 
listed in Tablcs I and II. In these tables, in the casc of the series meas­
ured by me thc incisors and molars contrasted comc from the same 
individuals, which has been done in order to safeguard against dis- 
crepancics which may be caused by differences in numbers in various 
teeth. However, in the case of fossil material this could not ahvays 
bc rcalized and thus in some of these thc indices are calculated from 
a single tooth or the average robustness values of the incisors and 
molars based on different numbers of spccimens. In case of thc teeth 
of the recent raccs of man taken from the literatüre thc indiccs were 
obtained from the average robustness values of thc incisors and molars, 
calculated from the average length and width dimensions given by 
various authors.

Upper Central Incisor: The size of P relative to that of in the 
suborder Anthropoidea is shown in Table I. This table shows that 
in Ceboidea there is considerable variation in thc relative size of the 
upper Central incisors, both rclatively small and rclatively large oncs 
occurring. The rclatively smallcr upper ccntral incisors are found 
in Leontocebus geoffroyi, Callithrix santaremensis, Leontocebus oedipus and 
Callicebus cupreus. These are followcd by Saimiri sciurea, CaUicebus remulus, 
Leontocebus midas and one specimen of Pithecia monaeha which clearly 
have rclatively smaller upper central incisors than thc other specic-s 
of Ceboidea listed, possessing larger upper first incisors. From the

30 In some of thc series more spccimens than those shown in these tablcs wcre 
measured. But as either thc incisors or thc first molars were not availablc or wcrc 
not measured due to a defect, these extra spccimens are not listed in these tables. 
These win be incorporated in thc series of individual teeth that will bc published 
in the ncar future.
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samc table it is seen that the rangcs of the avcrages of Cercopithecidae 
overlap those of Ceboidea, again both relatively small and rclatively 
large upper ccntral incisors occurring. In Cercopithecidae, the three 
species of Scmnopithecinae listed (Presbylis cristatus, jVasalis larvatus 
and Colohus polykomos) have rclatively small indices, thc size of thc 
upper first incisor in this subfamily being comparable with those of 
Ceboidea with relatively small upper central incisors. In Cereopithe- 
cinae only one specimen of Theropilhccus gelada has a small upper 
Central incisor like those of members of Scmnopithecinae, while in other 
forms of this subfamily the upper central incisor is a relatively large 
tooth, in some even exceeding NP. It is evident that, as in Callithrici- 
dae and Cebidac, in Cercopithecidae as well there i.s considerable varia­
tion in the size of thc upper central incisors, even in the same genus.

As for Hominoidea, it will bc observed that in Limnopithecus
legetet from the Lower Miocene of East Africa®® and in Plio-
pithecus cf. anliquus from the Upper Vindobonian, i. e. Micldle Mio- 
cene, of Europe, the upper central incisors are relatively small being 
comparable to those of members of Semnopithecinae listed. In Limno­
pithecus macinnesi, on the other hand, the upper central incisor is 
rclatively larger than those of Limnopithecus legetet and Pliopithecus cf. 
antiquus. The living members of Hylobatinae are sccn to display some 
variation in the I^/NP ratio. The values of liylobates hoolock and 
Hylobates concolor, each represented by a single specimen, are lower 
than those of the the Miocenc species, that is they appear to be re- 
duced. Aside from these, howcvcr, the values of most specie.s of living 
Hylobatinae occupy positions bctween those of Limnopithecus legetet 
and Pliopithecus cf. antiquus, that is their upper central incisors are 
either relatively small or slightly enlargcd. Among the rcccnt gibbons 
the value of only one specimen of Liylobates agilis comes close to that 
of Limnopithecus macinnesi, in which P appcars to be rather enlarged.

In Proconsul africanus from thc I.ower Miocene of East 
Africa the relative size of this tooth is ncar that of Limno- 

37

38

pp. 4-6.

For thc .superfamily Hominoidea see .Simpson, 1945, p. 67.
For the geological age of East African sites sec Clark and Lcakey, 1951,

3»

•0
For the geologic ages of thc finds of Pliojıilhecus see Hürzcicr, 1954, pp. 55-56.
For the geologic age of Proconsıd see Clark and Lcakey, 1951, pp. 4-6.
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pithecus legetet and comparable with those of some members of Semno- 
pithecinae. In Proconsul nyanzae the size of this toolh appcars to be slightly 
larger than that of Proconsul africanus, but stili it is no larger than those 
of some members of Semnopithecinae. As for the modern great an- 
thropoids, the relativc size of the upper Central incisor of Gorilla gorilla 
is only somcwhat larger than those of Proconsul africanus and Proconsul 
nyanzae, that is it is only slightly cnlarged as comparcd with that of 
Proconsul. On the other hand, in living Pongo and Pan the upper Central 
incisor is, rclatively speaking, much greater than those of Gorilla and 
Proconsul. Incleed, in Pongo pygmaeus and Pan Iroglodytes the robustness 
value of P is, on the average, greater than that of It is evident 
that, as comparcd with the Miocenc form Proconsul, the upper incisors 
of ihc living great anthropoids are enlarged, this tendeney for enlarge- 
ment being least in Gorilla, which has retained a more primitive 
condition than the other two genera. In Oreopithecus bambolii from the 
Pontian, that is the Lovver Pliocene, deposits of Italy,the relativc 
size of this tooth appears to be larger than that of Gorilla, but is 
smaller than those of Pongo pygmaeus and the species of Pan.

As for Hominidae, it will be observed that in Pithecanlhropus 
pekinensis and especially Neanderthal man the relativc size of this tooth 
İ.S as large as that of Proconsul nyanzae, but in some, especially in some 
specimens of Neanderthal man it is somewhat larger. It thus appears 
that in some of the Pleistocene hominids also the upper Central incisors 
tended to be slightly enlarged, although the enlargement was not 
more than that of the living Gorilla and certainly less than that of the 
cariler Oreopithecus bambolii.

'** For the geologic age of Oreopithecus bambolii see Hürzeler, 1958, pp. 4 and 
45. The Pontian stage in sensu stricto is now referred to as Pikermian by Crusafont 
Pairo (see Crusafont Pairo, 1954, p. 102), a term which is now gaining adhcrcncc.

The robustness value of an upper incisor, considered to be an upper lateral 
incisor of Pithecanthropus modjokertensis by the late Prof. \Veidenrcich is given by this 
author as 104 (see VVeidenrcich, 1945, Table 5). I/M' ratio calculatcd from this 
incisor and Md of Pithecanthropus modjokertensis (the average robustness value of the 
right and left M' calculatcd from the dimensions given by VVeidenrcich, 1945, is 
167.21) is 62.13. The absolute size of this toolh a.s vvell as the I/M* ratio of 62.13 
are too large for upper lateral incisors of hominids, fossil and living (scc 'Fable t). 
Ihus it is more likely that this incisor may represent an upper Central incisor of 
Pithecanthropus modjokertensis (for the specific names o[ Pithecanthropus ofjava see von 
Kocnigswald, 1950), which is also the opinion of von Koenigsvvald (see VVeidcnreich,
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In at least most of the recent races of man listed in Table I the 
upper ccntral incisor is rclatively smaller than those of Pithecanthropus 
pekinensis and cspecially that of Neanderthal man. Among the recent 
races listed Bantus seem to have rclatively larger upper ccntral 
incisors than the other raccs.

In this brief review of the relative size of the upper ccntral inci­
sors, the members of Australopithccinac havc been left to the cnd. 
From Table I it will be secn that the upper ccntral incisor of 
Australopithecus africanus Iransvaalensis of South Africa is rclatively smaller 
than those of not only the fossil hominids discussed but also rclatively 
smaller than those of the recent races of man, that is in thi.s form thi.s 
tooth is rcduccd. The P/M' ratio of Paranthropus robustus crassidens.
which is of later date than Australopithecus, İS evcn smaller, that is
further rcduccd. The I’/N'P ratio of the reccntly discovered
anihropus” bolsei"^^ from the Olduvai Gorge is stili smaller than that
of Paranthropus robustus crassidens. It is evident that the tendeney for the 
reduetion of P displayed by Australopithecus and Paranthropus i.s even 
more extreme in this form from the Giduvai Gorge, found vvith an
Oldotvan industry. 45

Upper Lateral incisor: As can be secn from Table I, in Geboidea 
the relative size of P also shows considerablc variation, Leontocebus 
geoffroyi, Callicebus remulus, Callicebus cupreus and Aotes trivirgatus having 
the lowest indices in this superfamily. The indices of the members 
of Cercopithecidae again overlap those of Geboidea, those with small 
indices coming close to the South American rnonkeys with rclatively 
the smallcst upper lateral incisors. In contrast to the upper ccntral 
incisor, in the relative size of the upper lateral incisor there is a great 
dcal of overlapping between the members of Semnopithecinae and 
those of Cercopilhccinac. As is truc for Geboidea, members of 
Cercopithecidae also display both rclatively small and large upper 
lateral incisors. I
■945, P- 29). Thus if this isolated incisor is an upper ccntral incisor of PiUıecanthropus 
modjokentensis, as scems likely, it would further support the conckısion rcached abovc 
that in the early hominids the upper first incisors tended to be somewhat enlarged.

■13

I 
1

For the ages of ausiralopithccines scc Oaklcy, 1954, Table ı, and Robinson,
1956, p. 6.

44

45
For this find scc Leakcy, 1959.
Scc ibid., p. 491. I.eakey also has nolcd the rcduccd size of the incisors in 

this fossil form (see Lcakey, 1959, p. 491)-
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The P/M^ ratio of Pliopithecus cf. antiguus is small, being smaller 
than those of Ceboidea and Cereopithecidae, only the available min­
imum value of Callicebus remulus eoming near it. This would suggest 
that the relative size of the upper lateral incisor of this Miocene mem- 
ber of Hylobalinae might have already bcen slightly diminished. The 
indices of the recent members of Hylobatinae (liylobates and Symph-
alangus syndactylus) are higher than that of Pliopithecus cf. antiquus.
but not higher than those of members of Scmnopithccinae. Amongst 
the species of Hylobatinae ihcrc is some variation in the relative size 
of this tooth. In those with relatively higher indices the upper lateral 
incisors are probably enlarged to a slight degree.

The P/AP ratio of Proconsul africanus is higher than that of 
Pliopithecus cf. antiguus and near those of some members of Hylobatinae 
and Scmnopithecinac. In the largcr species Proconsul nyanzae the index 
is lower than that of Proconsul africanus eoming, in specimen 712, 
1947, wherc both P and M’ are present, closc to those of some mem­
bers of Ceboidea and Cereopithecidae with small upper lateral inci­
sors. Amongst the living great anthropoid apes, P/M^ ratio of Pongo 
pygmaeus is stili near that of Proconsul africanus, that is, unlike its P, 
the upper second incisor of the modern form is not much enlarged. 
The samc is also true for Gorilla gorilla, in vvhich this tooth is very 
slightly enlarged as compared vvith that of Proconsul africanus. On the 
other hand, in Pan this tooth, like its P, is grcatly enlarged. Indecd 
the average values of Pan troglodytes and one specimen of Pan paniscus, 
the pygmy chimpanzec, are the highest in the suborder Anthropoidea. 
The values of Oreopithecus bambolii do not differ much from those of 
Proconsul africanus. It thus appears that, unlike its P, in P this Pontian 
(Pikermian) form has retained a relatively primitive condition.

As for the hominids, the P/AP ratio.s of Pithecanthropus pekinensis, 
Rabat man and especially those of the forms of Ncanderthal man 
from Europe tend to be higher than those of Proconsul africanus. It 
vvould appear that in some of the Pleistocenc hominids the relative 
size of the upper lateral incisor vvas somevvhat enlarged, as compared 
vvith Proconsul, the enlargement being in some cases somevvhat more 
than that of Gorilla. The indcx of the Ncanderthal man from Et- 
labûn tends to be lovver than those of Europcan forms of Ncander­
thal man, eoming near the value of Rabat man. The index of the 
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Skhfil form of Neandcrthal man from the Near East is stili lovver 
than that of the Tabun form, agreeing vvith that of some living races 
of recent man. I’he indices of recent races of man tend to be lovv’er 
than those of the fossil hominids cnumcrated above, save those of the 
Skhül spccimens. Amongst the living races Bantus, Kaffirs and Bush- 
man seem to have the relatively largest upper lateral incisors and the 
recent VVhites the smallcst.

As for Australopithecinae, the P/M*- ratio of Auslralopilhecus 
africanus Iransvaalensis is smaller than those of the fossil hominids as 
vvell as those of recent man. Indeed, the value of one specimen of 
Auslralopilhecus africanus Iransvaalensis is lovver than the minima of the 
infrahuman primates that I have measured. It is apparent that this 
tooth of Auslralopilhecus tends to be relatively small, that is reduced, as
I had already noted in 1941 .•’® The value of Auslralopilhecus africanus
Iransvaalensis specimen falls in the observed range of variation of three 
spccimens of Paranihropus robustus crassidens, the average value of 
vvhich is only slightly lovver. It is evident that in australopithecines of 
South Africa, like their P, this tooth also vvas, relatively speaking, 
small. The tendeney in the direetion of a relatively small P displayed 
by South African australopithecines, is even morc extrcme in the so- 
callcd “finjanthropus'' boisei from the Olduvai Gorgc, vvhich has the 
smallcst I-/M’ ratio among the members of the suborder Anthro­
poidea studicd by mc. It is evident that “finjanihropus'’ in the rela­
tively small size of its upper incisors comes nearer to the australo­
pithecines of South Africa, especially Paranihropus robustus crassidens.

46 In my study of 1941 (Şenyürek, 1941, p. 293) I had stated: “The size of the 
uj/jıer lateral incisor of the female Plesianthropus is smaller than that of the anthropoids and 
Sinanthropus. In the degree of reduetion of this tooth Plcsianthrojjus had overshot the stage 
represented by Sinanthropus and had paralleled the later stages of kuman evolution." A seru- 
tiny of Table ı vvill reveal that the absolutc size of I- in Australopıthecus africanus 
transvaalensis (formerly called Plesianthropus transvaalensis) and that of Paranihropus 
robustus crassidens are smaller than those of ali the fossil hominids listed and smaller 
even than that of the recent Australian aborigines, falling bcttvcen the value of 
Australian aborigines and those of the other living races. It is evident that in these 
australopithecines of South Africa the H is not only relatively but also absolutely 
small, that is reduced and precociously spccializcd. In the rccently discovered 
Olduvai form the robustness value of H is near that o(Paranihropus robustus crassidens, 
that is in this nevviy discovered form also this tooth is grcatly reduced, being thus 
prematurely specialized.
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than to other hominids. Indeed, its P/Mi and ratios are even 
smallcr than those of Paranthropus robustus crassidens, that is more 
advanced. In this connection it is of interest to notc that in a rccent 
paper Robinson has already referred “Zinjanlhropus'" to thc genus 
Paranthropus.^'^

Leakey attributes Olduvai Bed 1 to the Upper Villafranehian
(Lower Pleistocene),'*® which would make it earlicr than the Swart- 
krans deposits whic.h are generally considered as Middle Pleistocene. 
On thc other hand, the incisor/X'P ratios of the Olduvai form are 
more advanced than those of Paranthropus robustus crassidens, despite 
the earlier age attributed to it. If this cariler age is correct, it would 
mean that after thc separation of the dircet forerunners of the 
Olduvai form from those of the S\vartkrans form, some time during 
the Lower Pleistocene, thc drop in thc incisor/NP ratios was more 
rapid in thc former line than in the second. However, whcthcr this 
is the case or not will be determined only aftei' the correlation of thc 
fossiliferous deposits of East and South Africa has been more fully 
established.

Loıuer Central incisor: In the Iı/Mj ratio also the members of 
Ceboidea show considerable variation, thc lower values occurring in 
Alouatta, Callicebus, Pithecia monaeha and Cacajao (Table II). It is 
possible that the relatively very small lower ccntral incisor of Alouatta 
may be a secondary condition due to a reduetion. The Iı/M^ ratios 
of Cercopithecidae again overlap those of Ceboidea, but members of 
the former family with rclatively large incisors far exceed thc availablc 
maxima of the latter superfamily. In Cercopithecidae the lower values 
arc found in species of Scmnopithecinae, the members of which tend 
to have lower central incisors, relatively speaking, only slightly larger 
than those of Cebidae with small lower first incisors. In Cereopithe- 
cinae, only a couple of species approach the members of Semno­
pithecinae in this index, other species of the former subfamily 
having relatively larger lower ccntral incisors.

The value of Pliopithecus cf. antiguus is slightly lower than those 
of Semnopithecinae, approaching those of Callicebus, Pithecia monaeha 
and Cacajao. As is true for their P, thc living membens of Hylobatinae

47

48
See Robinson, 1960, p. 458.
See Lcakey, 1959, p. 493. 



THE relative SİZE OF THE PERMANENT İNCİSORS 59

display some variation also in Iı/Mj ratio. In some the value is near 
that of Pliopithecus cf antiguus, in some higher, that is somewhat 
enlargcd, whilc in one specimen of Hylobates concolor it appears to bc 
rcduced, which is also true for L of this specimen.

The values of Proconsul africanus arc near that of Pliopithecus cf. 
antiguus. Amongst the living great anthropoids, the values of this 
indcx are considerably higher in Pongo pygmaeus than those of the 
Miocene anthropoids, that is, in Pongo pygmaeus the relative size of 
this tooth ha.s bcen enlargcd. The values of Pan are stili higher, that 
is thc relative size of I^ in this genus is stili more inereased. Indeed, 
in the whole suborder only some spccimens of Cercopithecidae exceed 
the values of Pan. In contrast to Pongo and Pan, the relative size of I 1
of GoriUa gorilla is only slightly larger than that of Proconsul africanus, 
being, relatively speaking, no larger than those of some members of 
liylobates. It is evident that the cnlargement of I, is only slight in 
Gorilla gorilla, which thus retains a more primitive condition than the 
living Pongo and Pan which arc specializcd in this respcct. The relative 
cnlargement of the lower ccntral incisor of Oreopilhecus bambolii, as 
compared with that of Proconsul africanus, is also slight, being slightly 
Icss than that of the living Gorilla gorilla.

The Ij/Mj ratio of Pithecanthropus pekinensis is near that of Pro­
consul africanus, being slightly less, that is at best only impcrceptibly 
rcduced. The value of thc Rabat man very slightly cxceeds that of 
Proconsul africanus, while thc values of Neandcrthal man from Europe
and thc Near East (Tabün and Skhûl I child)'*’’ are slightly higher.
It is apparent that in Neandcrthal man there was a tendeney to, 
rclatively speaking, slightly enlarge the lower central incisor, the 
cnlargement being not more than that of Gorilla.

The values of thc recent races arc lower than those of Ncander- 
thal man and, in most cases, also lower than that of Proconsul africanus. 
Among the rccent raccs of man, a series of Bantus, studied by Shaw, 
has thc relatively largest lower ccntral incisor. Hovvever, despite this 
Bantu series thc value of which is apparently a rcsult of the differential 
reduetion of Ij and Mj, a serutiny of Table II stili reveals that in

49 The smallcr value of the Skhül series, inciuding also aciult spccimens V 
and IV, is apparcntly due to the attrition in the adults (see McCovvn and Keith, 
■939, Plates XV H and XX).
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most of the recent races of man there has been a tendeney to some­
vvhat, and to varying degrees, diminish the relative size of the lovver 
Central incisor, some having cven lovver values than Pithecanlhropus 
pekinensis.

The Iı/Mi ratio of Auslralopilhecus africanus Iransvaalensis is slight­
ly smaller than that of Proconsul africanus, being identical vvith the 
mean of Pilhecanihropus pekinensis, that is in this form also Ij is at best 
imperceptibly reduced. Auslralopilhecus africanus Iransvaalensis is in this 
respect morc primitive than the geologically later form Paranihropus 
robuslus crassidens in vvhich the Iı/Mj ratio is not only smaller than 
those of ali the hominids, fossil and living, listed but is also smaller 
than the minima of ali members of Anthropoidea studied to date by 
mc. Itis evident that of Paranihropus robuslus crassidens is, relatively 
speaking, grcatly reduced, that is precociously specialized.

Lovver Laleral incisor: In I2/M, ratio also members of Ceboidea 
cxhibit some variation, the lovvcst values being found in Aloualla, 
Callicebus, Pilhecia monaeha, Aleles geoffroy, Leonlocebus midas, Cacajao 
and Leonlocebus geoffroyi. It is probable that the lovver lateral incisors 
of Aloualla may be somevvhat reduced. Again the ranges of mcans of 
Cereopithecidae ovcrlap those of Ceboidea. In Cereopithecidae the 
smallcst values are found in members of Scmnopithccinae, only a 
fevv spccies of Ccrcopithccinae having comparable lovv values. The 
value of Pliopilhecus cf anliguus is as lovv as that of some species of Sem- 
nopithecinae. The L/Mj ratios of some living species of Hylobales 
are near that of Pliopilhecus cf anliguus, that is primitive, vvhile in some 
they are slightly largcr, save in femalcs of liylobales lar, that is in these 
forms I2 is, relatively speaking, slightly enlarged. As already noted 
the relative size of Ij of one specimen of liylobales concolor scems to 
be reduced.

The I2/M1 ratios of Proconsul africanus are near that of Plio­
pilhecus cf anliguus. In the cast of the mandible of Dryopilhecus fontani 
the lovver incisors, first and second, vvhich are considcrably vv'orn, 
are nevertheless clearly sccn to be small relative to the first molars.

50 The ratio of the robustness value of U, vvhich is slightly less affected by 
attrition than I,, to M, is about 38.8 on the cast. It is evident that in the fresh State 
the index vvould be somevvhat higher, as this tooth is morc vvorn than M,. For the 
pictures of this mandiblc see Gaudry, ı8go, Pl. I, figs. 2-3 and Gregory, 1920, 
fig. 254-
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Unfortunately the upper incisors of this species are not known. 
Regarding Dryopilhecus pilgrimi, subsequcntly referred to Sivapithecus 
sivalensis by Lewis,®^ from the lovver Chinji zone of the Sivvaliks 
Gregory and Heliman stated: “As only the roots and alveoli of the incisors 
remain in the type of Dryopithccus pilgrimi (Fig. g), there is littie to be 
said, except that from the very moderate width aeross the croums of the canines, 
as compared ıvith the dimensions in modern anthropoids, il may be inferred 
that the transverse vvidlh of the Central incisor croıvns ıvas by no means as great
as in many modern orangs?' It would thus appear that in addition to
Dryopilhecus fontani from the Miocene of Europe, this Sivvalik form 
also vvas more primitive, in the relative size of the incisors, than the 
living Pan and Pongo that vvill be deseribed belovv.

The diagram of the robustness values of the teeth of Parapithecus 
fraasi published by Weidenreich clearly shovvs that in this Lovver 
Oligocene genus the sizes of the lovver incisors vvere comparativciy 
small, the ratios of the lovver incisors, as far as can be deduced from 
this diagram, being very near those of Proconsul africanus.^^ It is thus 
apparent that the relatively small size of at least the lovver incisors 
in the Miocene anthropoids is a continuation of a primitive condi­
tion, exemplified by the Lovver Oligocene genus Parapithecus.

In Pongo pygmaeus the I2/Mj ratio is considcrably higher than 
that of Proconsul africanus, that is in living Pongo L is considcrably 
enlarged. The enlargement of Ij is stili greater in the living Pan, 
vvhich has cxtremely large lovver second incisors, only some forms 
of Ceboidea and Cercopithecoidea approaching it. As compared 
vvith Pongo and Pan the enlargement of L of Gorilla gorilla appears 
to be slight being no more than that of some members of Hylobates, 
that is, I2 of Gorilla again seems to have been less modificd than those 
of Pongo ane Pan. The values of Oreopithecus bambolii also come near 
those of Proconsul africanus, tending only slightly to be larger.

The values of Pithecanthropus pekinensis (range 27. 61—38. 44) tend 
to be lovver than those of Proconsul africanus, that is in this early

See Levvis, 1937, p. 144.
Gregory and Heliman, 1926, p. 34.

“ See yVeidenreich, 1937, Diagram 49. The relatively small size of the lovver 
incisors of Parapithecus fraasi from Egypt is also clearly seen in the pictures of 
this mandible (see Schlosser, 19ıı, Pl. IX, fig. 3, and Abel, 1931, fig. 53).



6a MUZAFFER ŞENYÜREK

hominid the relative size of I2 tends to be somewhat diminished. The 
Ig/Mj, ratio of Rabat man is near that of Proconsul africanus, being 
only slightly smaller. dlıc values of Neanderthal man from Europe 
and the Ncar East.(Tabun) arc somcwhat higher than that of Pro­
consul africanus, that is in these forms the lower lateral incisors are 
rclatively largen On the other hand, the value of SkhûL X child from 
the Ncar East is ncar that of Proconsul africanus, but higher than those 
of recent man.'’* The indices of recent raccs of man arc lowcr than 
those of Proconsul africanus, and Neanderthal man and in most cases also 
lowcr than that of Pithecanthropus pekinensis. It appcars that during 
the course of cvolution of recent man a tendeney to reduce the rela­
tive size of L, has been acquired. . .

The value of Australopithecus cıfricanus transvaalensis is lowcr than 
those of Proconsul africanus and Neanderthal man, is in the observed 
range of variation of Pithecanthropus pekinensis, but, is stili larger than 
the averages of recent races of. man. It is apparent that the size of 
this tooth of Australopithecus africanus transvaalensis is somcwha,t dimin­
ished but not, rclatively speaking, to the same extent as its upper 
incisors. The same is also true for I^ of thi.s form. On the other hand, 
the values of Paranthropus robustus crassidens are much lower, being 
lowcr than those of ali the members of Anthropoidea studicd by mc, 
inciuding the recent raccs of man. It is evident that Paranthropus 
robustus crassidens is precociously spccialized in this respect,

The account given abovc, on the relativc size of the upper and 
lowcr incisors in the suborder Anthropoidea, shows that the relativc 
size of the incisors in the Oligocene form Parapilhecus fraasi, of the
family Parapithccidae, and in the Miocenc reprcsentativcs of
Hylobatinae and Ponginae, alrcady mentioned, the incisors, despite 
some variation, were on the wholc rclatively small teeth. The conditions 
CKİsting in Parapilhecus fraasi, Limnopiihecus legetet, Pliopithecus cf.
anliquus, Proconsul africanus, Proconsul nyanzae, Dryopilhecus fontani and

5'1 Ihe smaller indcx of the Skhûl series, inciuding the adult specimens V and
IV are apparcntly a result of attrition (see McCotvn and Kcith, 1939, Plates XVII 
and XX).
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For this Family see Schlosser, ıgıı, p. 58 and Simpson, 1945, p. 67.
Leakey (1953, p. 176) and Clark (1959, p. 120) also havc noted the com- 

parativciy small size ol the incisors in Proconsul. Hotvever, these authors do not 
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Sivapithecus sivalensis (D. pilgrimi) suggest that the relatively small 
size of the incisors in some members of Semnopithecinae, some of
Ccrcopithecinae, and some members of Geboidea®’ already enu-
merated do indccd represent a primitive condition and that the rela­
tively large incisors of other members of Ccrcopithecoidea and 
Geboidea represent not a primitive but an advanced stage. It would 
appcar that the members of Geboidea and Gcrcopithecoidca with 
enlarged incisors havc acquircd these features indcpcndently of each 
other.

The evidence of the fossil forms shows that in the anccstral stock 
of Hominoidea the incisors wcrc comparatively small teeth, which is 
in harmony with the conciusion I rcached in 1939 to the cffcct that 
the incisors of the common ancestors of the hominids and anthro­
poids were relatively small teeth.®® It appcars that in some of the living 
members of Hylobatinae and in the genus Gorilla, of the subfamily 
Ponginae, the primitive conditions have been littie modified, the 
enlargements occurring being of a slight extent. On the other hand, 
the incisors of Pan and those of Pongo pygmaeus, with the sccming

mention the somevvhat larger relative size of P in Proconsul nyanzae, as comparcd 
vvith Proconsul africanus.

A.S far as can be judged from the pietures, the lovvcr sccond incisor of 
Homunculus patagonicus from the Miocenc of Argentina (see Stirton, 1951, Pl. 14, fig. 6) 
is, relatively speaking, small, which is also true for the lower second incisor of Aeo- 
saimiri ftelcisi from the Miocene of Columbia (see Stirton, 1951, pl. 13, fig. ı). As far 
as can be judged from the alveoli, the lovvcr incisors also appear to bc small in 
Homunculus tatacoensis again from the Miocene of Columbia (See Stirton, 1951, Pl. 14, 
fig. I).

The likelihood of the secondary reduetion of the lovvcr incisors in Aloualia 
has alrcady been recorded.

58 In Cebofıithecia sannienloi, from the Miocene of Columbia, which according 
to Stirton (1951, p. 325) is related to the living Pithecia, the upper Central incisor, 
to judgc from the preserved root (scc Stirton, 1951, p. 321 and Pl. 7) was strongiy 
developed, likc that of Cacajao, which also belongs to the subfamily Pithccinae. It 
is seen that alrcady in Miocene times the Ccboids displayed variation in the relativc 
size of the incisors, as is the casc in the living members of Ceboidea, some likc 
Ilomunculus and jVeosaimiri Jieldsi possessing rclatively small lowcr incisors and

l

Cebojtithecia sarmienloi displaying an cnlarged upper Central incisor.
Sec p. I and also Şenyürek, 1939, and 1942, pp. 9-10.
Variation occurring in recent members of Hylobatinae has already been 

recorded, those vvith relatively higher indices probably parallcling to a lesser extcnt 
some of the living Ponginae.

1
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cxccption of I-, have been greatly enlarged. 62 This represcnts
a specialization, which these living hominoid genera, as is shown by 
the small size of thc incisors in fossil hominoids, have acguired inde-

61 As a rcsult of the cnlargement of P, whilc I- lags behind, the indcx utilized
by Remane (1921, p. 29) and Patte (1959, p. 236), cxpressing the length of P as a 
percentage of that of P is relatively low in Pongo. The values of this index (Length 
of Px 100,Length of P) in some hominoids arc listed bclow, thc figures in brackets 
shoıving the number of individuals:

P
Length

P
Length Index

Proconsul africanus (Calculated from 
Clark and Leakey, 1951)

Proconsul nyanzae (Calculated from
Clark and Lcakey, 1951)

Pongo pygmaeus pygmaeus + $
Pongo pygmaeus palaeosumatrensis

(Calculated from Ilooijcr, 1948)
Pongo pygmaeus pygmaeus

(Calculated from Hooijcr, 1948)
Pan Iroglodytes Q
Pan schıveinfurlhi $
Pan paniscus Q
Gorilla gorilla cJ+Q
■Ânstralian aborigines

(Calculated from Campbell, 1925)
East Grecniand Eskimos (^ + 2

(Calculated from Pedersen, 1949)
Ancient Anatolians (5+2
Recent Whites. (From Patte, 1959, 

after Black)
Recent Man (5+2

7.00 (2) 5-35 (2) 77-05

8.85 (6)
13-68 (ıı)

14-90 (27)

14.00
12.43
11-50
10.95
13.97

(5)
(9)
(1)
(1)
(9)

9-36 (56)

8-41 (89)
8.66 (10)

9.00
8-34 (15)

5-00 (ı)
8.09 (ıı)

9.60 (44)

8.60 (27)
9-11
8.20
8.50

10.21

(9)
(1)
(1)
(9)

7-65 (78)

7-05 (87)
6.62 (10)

6.40
7-04 (15)

56.49
59.35

64.42

61.42
73-28
71-30
77.62
73.06

81.64

83.82
76.40

71.II
84.40

From this list it is cicar that Pongo pygmaeus possesses the lowcst indiccs among 
thc living great anthropoids (sec also Remane, 1921, p. 29). In this fcaturc Pongo 
pygmaeus parallcls Proconsul nyanzae which also appears to bc specializcd in this rc- 
spect, this condition being due at İcast partly to the relative cnlargement of P in 
this fossil form. The figures listed abovc show that in this indcx the rangcs of the 
great anthropoids overlap those of thc hominids to some cxtent.

Regarding this index of the Ncanderthal man Patte (1959, p. 236) States: 
“Pour les I superieures, il semble done tıue nous Irouvions un indice plus forl que ehez les Hom- 
mes modernes." Patte gives (1959, P- 236) the average Px loo/P index of Neandcrthal
man as 81.0. The mcan indcx of cight individuals of Neandcrthal man,
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pcndently from those of Ceboidea and Ccrcopithccoidca with rela­
tively large incisors. The upper ccntral incisor of Oreopilhecus bambolii, 
from thc Pontian (Pikermian) stage of Italy, is enlarged to some 
cxtent, more than that of Gorilla and some of the early hominids, in 
which this form appears to have parallcled, to a lesser degree, some of 
the living great anthropoids. The lowcr incisors of this form appear 
to have been only slightly enlarged, not more than that of Gorilla, 
that is they are stili comparativciy primitive, whilc its upper latcral 
incisor does not seem, relatively speaking, to have bcen modified.

The account given indicates that amongst the early hominids 
there were tw‘o main trends in thc incisor teeth, in one group thc 
incisors tending to be reduced in size and in the others ali or some 
of the incisors tending to be slightly enlarged. The first trend is rep­
resented by the morphologically more primitive australopithecines 
of South Africa. Amongst thc australopithecines the earlier form 
Australopithecus africanus transvaalensis, although already manifesting 
the tendeney toward reduetion, is stili, in kecping with its geological 
age, more primitive than the later form Paranthropus robustus crassidens 
in which this tendeney has resultcd in relatively very small incisors. 
The small size of the incisors of Australopithceinac is not mcrciy a 
relative matter, but in some cases actually involves great reduetion 
of the absolute size. For example the upper lateral incisor of Australo­
pithecus africanus transvaalensis and ali four incisors of Paranthropus 
robustus crassidens in the degree of reduetion of thc absolute size had 
overshot Pithecanthropus and Neandcrthal man and had come ncar 
thc values of some rcccnt races. It appcars that the austral pithe-

of both scxcs, from Europe, calculated from Gorjanoviö-Kramberger (1906), 
Klaatseh (1910), Virehovv (1920), Martin (1923 and 1926) and Vallois (1952), 
is 82.52. The index of two Tabün spccimens, calculated from McCovvn and 
Keith (1939), is 80.77 and that of four Skhûl spccimens is 74.74. A glance at thc 
figures for recent man, which is an incomplete list, ncvertheless reveals that 
Neandcrthal man does not differ from some living races of man in this respect.

62 Both Remane and VVeidenreich have already noted that the incisors of
Pongo and Pan are rclatively larger than that of Gorilla (see Remane, 1921, pp. 
26-27 and VVeidenreich, 1937, pp. 132-133).

63 The robustness values of the incisors of the availablc spccimens of Aıtslralo- 

I 
i

pithecus africanus transvaalensis and Paranthropus robustus crassidens, calculated from
Robinson (1936), 
individuals:

are listed belovv, figurc.s in brackets denoting the numbers of

dtnaiolia F, F. S 
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cines of South Africa are precociously specialized in the reduetion of 
the incisors, which is in harmony with the remarks I made in 1941 
regarding them: '''l-loweoer, Plesianthropus, Paranthropus and probably 
Australopithecus are too late geologically to be direct ancestors-of the Pleis- 
tocene hominids. They are somewhat modified survivors from the Pliocene 
period. We should re gar d them only as our structural ancestors, that is, as 
representing forms that resemble our earlier and direct ancestors. ” 61

The tendeney for the relatively small incisors cxhibited by South 
African australopithecines has been carried even further in “Z^nj- 
anthropus” boisei from the Olduvai Gorge, in vvhich the upper incisors 
are even relatively smaller than those of Paranthropus robustus crassidens, 
that is, it is, morphologically speaking, more advanccd. As for the 
absolute size of the incisors in this form vvith very large cheek-teeth, 
the robustness value of its P is near that of Pithecanthropus pekinensis 
vvhile its P is smaller than those of Peking man, Ncanderthal man 
and even slightly smaller than that of the living Australian aborigi­
nes, that is, it is also absolutely reduced. It is thus seen that this nevv
Olduvai form, which probably rcprescnts a species of Paranthropus,
İS also precociously specialized in the reduetion of its upper incisors. 
Like the australopithecines of South Africa, this new australopithc- 
cine form from the Olduvai Gorge is also probably a survivor from
an earlier stage of Iıuman evolution with relatively larger incisors,

P P
Auslralopilhecus africanus 

transvaalensis
Paranthropus robustus 

crassidens

39-38 (2)

71-25 (7) 50.18 (8)

Iı

43-1> (2) 53-57(2)

34-05 (6) 44-92(3)
Fhc values of Australopithecus africanus transvaalensis are in the ranges of varia­

tion of early hominids Pithecanlhropus and Neanderthal man, except P vvhich 
is, as already noted, reduced. On the other hand, robustness values of ali four 
incisors of Paranthropus robustus crassidens are inferior to those of Pithecanlhropus and 
Neandcrthal man and are indeed also somevvhat smaller than those of recent Aus­
tralian aborigines, except I» vvhich is near that of the latter group. The robustness 
value of P of one specimen of the Makapan form, again calculatcd from Robinson 
(*958), is 49.0, vvhich is larger than those of tvvo spccimens of Australopithecus 
africanus Iransvaalensis from Sterkfontein (32. 48—46. 29), but is stili smaller than 
those of Pithecanthropus and Neanderthal man, falling in the range of the recent 
races of man.

64 Şenyürek, 1941, p. 301.
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and not a direct ancestor of later hominids vvith relatively larger 
incisors.

The trend for the slight enlargement of the incisors in early 
hominids, is seen in the upper incisor of Pithecanthropus modjokertensis, 
vvhich is probably ân P, in the upper incisors of Pithecanthropus 
pekinensis, the lovver incisors of vvhich, particularly its I,, seems to be 
somevvhat reduced, in the available upper lateral incisor of the Rabat 
rhan, the lovver incisors of vvhich seem fo have retained â morc prim- 
itive condition, and in ali four incisors of the Ncanderthal man. 
The robustness values of the incisors of Pithecanthropus, Rabat man 
and Neanderthal man are larger than those of recent races of man, 
vvith the only exceptions of of the Tabiin form and P and Ij of 
the Skhfil form of Neandcrthal man, eoming near the corresponding 
values of the living Australian aborigines, vvhich have absolutely
the largest teeth among the recent races of man. 66 It is apparent
that during the course of evolution of recent man, the absolute sizes 
of ali incisors have been diminished, to varying degrees in different 
racial stoeks. The absolute sizes of the first upper and lower molars 
of Pithecanthropus, Rabat man and Neandcrthal man are greater 
than those of most of the living races of man, excepting those of the 
Australian aborigines, vvhich are excccded only by Pithecanthropus 
modjokertensis, male spccimens of Pithecanthropus pekinensis and only 
some of the Ncanderthal spccimens.

63 Patte also has noted that the absolute dimensions of the Lovver incisors
of the forms of Neandcrthal man from Europe are larger than those of recent man 
(see Patte, 1959, p. 233).

66 The average robustness value of I* of Tabiin I and the Tabûn series IH,
calculatcd from McCovvn and Kcilh (1939), is 7ZJ..62 vvhich is near the value of 
Australian aborigines. The average robustness values of I- and I, of the .Skhül 
series, inciuding the vvorn incisors of adults, are near those of the Australian 
aborigines, but those of the better preserved incisors of the Skhül I and Skhül X 
children are stili larger than the values of the Australian natives.

67 The average robustness values of the upper and lovver first molars of the
male and female spccimens of Pithecanlhropus pekinensis, calculatcd from VVcidenrcich 
('937)> are as follovvs (figures in brackets shovv the individuals):

Male
Female

M‘ 
1G2.14 [ıj 
13'-63 [5]

Mı 
162.20 [8] 
123.40 [5]
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It İS apparent that during the course of evolution of recent 
man, the absolute size of the incisors has usually suffered a greater 
reduetion than the first molars, thus yielding a smaller incisor/Mi 
ratio. However, the rates of reduetion of the incisors and the first 
molars have not been the same in ali race.s and as a conscqucnce of 
this differential rate of reduetion there arc variations in the relative 
sizes of the incisors in recent raccs of man, some having rclatively 
larger incisors than the others, duc to proportionally greater dimi- 
nution of the first molars.
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TABLE I
THE ROBUSTNESS VALUES OF THE UPPER İNCİSORS RELATİVE 
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TABLE I (Continucd)
THE ROBUSTNESS VALUES OF THE UPPER İNCİSORS RELATİVE 
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'l'ABLE r (Continucd)
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T/VBLE I (Continued)
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TO THAT OF M* IN SUBORDER ANTHROPOIDE.A
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c
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liylobates lar? 18.40 15-99 35-20 52-24 45-42I

liylobates concolor IT.02 16.80 44-73 38-05 37-55d I

Hylobates hoolock 17-39 14.80 39-53 43-99 37-43d
Hylobates moloch 15-82 38.82 51-51 

(51.28-51.75)

Hylobates moloch 20.2'] 17-46 54.22 

(45.Ü-2-61.71)

40.74 
(37.34-44.15)

46.72 
(39.15-56.51)

d
2
2

2

4

Hylobates agilis 18.80 15-21 29-12 64-56 52-23I

Hylobates klossi 18.24 10.85 32.33 56.41 33-56d
d

I

Symphalangus syndactylus 36-92 63-99 57-69 42-97I

Proconsul africanus. Specimen 
1948, 50. Calculated from 
Clark and Lcakey, 1951
Proconsul africanus. From the 
averages. ’ Calculated from 
Clark and Leakey, 1951 
Proconsul nyanzae. Specimen 
712, 1947. Calculated from 
Clark and Leakey, 1951
Proconsul nyanzae. From the 
averages. Calculated from 
Clark and Leakey, 19511

38-40

40.48

59.68

75-20 51.06

75-90 53-33 40.50

30.00

30.00 102.29 58.34

33.06

29-32

Pongo pygmaeus. (S 184.61 65-54 165.16 112.13
103.16-1'23.01

39-71 
(37.58-41.04)

Pongo pygmaeus 151-81 65.10 147-2,3 103-77
' (78.05-137-18)

44-43 
(33.34-48.4-2)2

I

I

3

6

30-1

5

6
P is represented by two individuals, I" by one and M’ by seven.
P is represented by six individuals, I- by one and M' by four.
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table i (Continued)
THE ROBUSTNESS VALUES OF THE UPPER İNCİSORS RELATİVE 

TO THAT OF M* IN SUBORDER ANTHROPOIDE.A

0-52
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c
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c
3

o/’ 
esi o
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C

o e
Oi O

00 00

w
-Ss 
o esi o

I^azı Iroglodytes d 3 128.87 86.14 124.22

Pan Iroglodytes 2 3 115.62 III-53

Pan Iroglodytes d+2 8 123-39 82.65 120.40

104-92 
(89.66-116.75)

104.48 
(93.68-115.77)

103.61 
(89.66-116.75)

69.71 
(G1.45-77.93)

81.33 
(74..5 -93-68)

72.59 

(61.45-93.68)

Razi schıaeinfurthi O
-I-

I 95-45 62.32 107.00 89.20 58-71

Rûzz paniscus 2 I 87.50 64.60 87-30 100-34 73-99

Gorilla gorilla d 1 106.99 237-'8

Gorilla gorilla 2 2 ’43-4' 108.32

66.57
(59.21 -74.07)

60.25
(59.13-61.37)

45-13 
(39-95-51.06)

45-46 

(41.80-49.13)

Oreopilhecus bambolii. Calcu- 
latcd from Schvvalbe, 1916

Oreopithecus bambolii. Calcu­
lated from Hürzeler, 1949
Oreopithecus bambolii. Calcu­
lated from Hürzeler, 1958
Australopithecus africanus trans­
vaalensis. Specimen Sts. 52. 
Calculated from Robinson, 
1956____________________
Paranthropus robustus crassi-

?

2
? I

dens. ’ Calculated from 5

46-34

50-96

55-48

77-54

23.62

27-34

26.00

46-29

64.00

62.60

70-55

172.1 I

72.40

81.40

78.63

45-05

36-90

43-67

36-85

26.89

Robinson, 1956
Paranthropus robustus crassidens. 
From the averages. Calcu- 
lated from Robinson, 1956

3 49.00 210.88 23-78 
(18.77-32.07)

71-25“ 50.18’
10

199-32 35-74 25-"7

’ The figures for P and M* are averages of individuals Sk. 27, 52 and 55.
s

9

10

Average of six individuals.
Average of seven individuals.
Average of thirteen individuals.
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T/kBLE I (Continued)
THE ROBUSTNESS VALUES OF THE UPPER İNCİSORS RELATİVE 

TO THAT OF M’ İN SUBORDER ANTHROPOIDE.A
(Z)
Vi 
o;
C
M

o ,
o

CZ) t/5 
U 
c
(Zî 
i 2,

o , 
Ci o

O , 
esi

2 
1; c 
c 
M X 
3 -

O 
o

!Z> 5Z5

c
Vî w
.âs

Pi Q

o c
X 

3 M

o

(A

“Zi’ijonthnpus” boisei. Calcu- 
lated from Leakcy, 1959

Pilhecanthropus pekinensis. In- 
dividual 15 11. Calculatcd
from Weidenreich, 1937

Pithecanlhropus pekinensis.
From the averages. Calcu­
latcd from Wcidenreich,i937

d+2

80.00

81.00

11
81-33

49-00

12
67.23

279-00 28.87 17-56

162.14 49-95

1.3 

'36.72 59-48 49-’7

Rabat Man. Calculatcd from
Vallois, 1960 68.00 144.00 47-22

Neanderthal Man from

Europe ”

Neanderthal Man from the
Near East (Et-Tabûn). 15

Calculatcd from .McCown 
and Keith, 1939
Neanderthal Man from Ncar 
East (Skhûl I child). Cal-

$+?

culated from AfcCotvn

and Kcith, 1939
Neanderthal Man from Ncar
Ea.st (.Skhûl). 16 Calculatcd
from McCown and Kcith, 
1939

" .Average of thrce individuals.
12

13

85-54 77-49 148-43 60.36 
(57.14-64.0)

52-64 
(44-27 57-14)

73-80

94-83

79-00

6t-73 131-96 59-42
46-65 

(45.25-49-'1)

54-56 140.12 67-67 38-93

5’-00 '33-44 59-33 
(47.09-67.67)

38-35 
(32.46-4.'-,.39)

Average of tvvo individuals.
Average of six individuals.
P is reprcsented by Krapina B (from Corjanovic' - Krambergcr, 1906),

Monsempron (from Vallois, 1952), Le Mousticr (from Klaatseh, 1910) and adult 
la Qııina (from Martin, 1923) specimens. I- and M' are averages of the above four 
individuals and Krapina C spccimen.

15 I’ is that of Tabûn I, while P and M’ are reprcsented by Tabun I, Tabûn
series I and Tabûn series III.

16 Averages of Skhûl I, IV, V and VII.

â

d

d

d

-5-5

I

I

5

I

4

W M M

c

2^ O
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TABLE I (Continued)
THE ROBUSTNESS VALUES OF THE UPPER İNCİSORS RELATİVE 

TO THAT OF M' IN SUBORDER ANTHROPOİDEA
t/i

•û-ç
s-S 
d "O 
Z..S

t/i 
V) 
Ü
q
Vi

XI M

75

s. o ,

7575 

c
75 pm
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to X 
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75 7)
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40 X 
□ Tl

o, 
Pi'o

7575 
i;
C
75
3»^

Oi‘ö

Australian aborigines.-’ Cal­
culatcd from Campbell, 1925

Pcco.s Indians. Calculatcd 
from Nelson, 1938
Japancsc. Calculatcd from 
Campbell, 1925 and Dren­
nan, 1929

d+$
d+2

Bantu. Calculatcd from
Shaw, 1931

Bantu. Calculatcd from
Drennan, 1929
Kaffirs. Calculatcd from
Drennan, 1929

South African Bushman. Cal­
culatcd from Drennan, 1929
Bushman Tribe. Calculatcd 
from Drennan, 1929

Efe Pygmy. Calculatcd from
v.d. Broek, 1939

Ancient Anatolians"'

Recent Whites. Calculatcd 
from Black, 1902

Recent Man

23

74-02 52-86 146.76 50-43 36.01

63-29 45-60 123-93 5'-06 36-79

62.16 45-50 120.91 51.41 37-63

63-19 46.08 1'3-30 55-77 40.67

63.70 40.80 112.20 56-77 39-03

60.90 46.86 "5'4 52-89 40.69

49-92

53-95

59-86

6t.38

63.00

61.22

42-09

40.20

39-06

42-37

38-40

45-86

102.72 48-59 40-97

' 04.94 5'-4' 38-30

122.96

116.58

48.68 3'-76

53-63 
(45-33-56.67)

126.26

121.24

49-89

50.66 
(44-3'-67.75)

36-44 

(30.38--10.69)

30-4'

37.68 
(30.86-.17.19)

For the numbers of the teeth taken from the literatüre see the works of
the authors cited.

d+2
2

d+5

0’^5<3 40

s „
O 

îtd O

I

I I

o

24 ThLs inciudes 6 Chalcolithic and Copper Age individuals from Alaca Höyük 
(from Şenyürek, 1952), Maşat Nos. 3 and 7 of Copper .'\ge (Şenyürek, 1946), 
Polatlı No. 2 of Early Copper Age (from Şenyürek, 1951a) and Kumtepe No. 2 of 
Chalcolithic Age.

■’ Calculatcd from the average dimensions of Black (1902), cited by Campbell 
(1925), Drennan (1929), Shaw (1931) and Nelson (1938).
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TABLE II
THE ROBUSTNESS VALUES OF THE LOVVER İNCİSORS RELATİVE 

TO THAT OF Mı IN SUBORDER ANTHROPOİDEA

o-a
t- 3ü 734-?
p-Sc

Callillırix santaremensis d
Leonlocebus midas d 2

Leonlocebus oedipus d 2

Leonlocebus geoffroyi 6 1

Leonlocebus geoffroyi $ I

Aotes Irivirgalus d+2 5

Callicebus cupreus d 2

Callicebus remulus d 2

Pilhecia monaeha d I

Cacajao sp. d 2

Aloualla belzebul d I

Aloualla palliala d I

Saimiri sciurea 9+? 2

Saimiri boliviensis $ I

Cebus capucinus d I

Cebus nigrivillalus d 3

Cebus apella d I

Aleles paniscus 6 I

75 7Î 
u 
c
75
3

1-7
o

o

2.o8

3-’2

2.61

3-40

3-00

4-92

2.70

3-40

5-5'

5-58

10.08

6.72

2.68

3-30

10.40

9-99

9-62

16.80

lU 
c
?Z5 
3

43
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Pi o
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c
Vi
3 >.^4 
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o

75 Q 
ü o 
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75 X 
3 -
O .»i o

C/5 
4;c
-İf 
o

O

O 
75 X £) O 
c -
M 
□

X

o

^■94 5-04 41-07

2-53 5-33
58.60 

(55.67-61.53)

3-02 4-31
59-83 

(54.46-65.21)

9-1^ 6-90 49-27

3-40

5-^7

4.00

4-95

7.26

8.65

14.26

10.50

5-23

4-56

'3-50

14.19

12.30

18.50

6-96

9-54

10,05

10.24

17.60

17.64

46.20

31-04

•J.16

6-75

22-56

24.28

23-04

26.95

43-10

52-00 

(42-33-61-38)

26.77 
(24.97-28.57)

(/i M 
V
c
Mt/3 pH

o.

58-33

A7-^ı 
(45-23-50.0)

69-21 
(65-21-73.22)

54-20

48-85

55-05 
(4-1-15-66.74)

39-71 
(39.01-40.47)

33-44 
(26.98-39.91)

48-52 
(42.61-54.43)

31-30 4'-25

31-64 
(3>-15-32.l4)

49.12 
(47.59-30.65)

21.64

21.64

37-58 
(36.11-39.05)

48.88

46-09

39-75 , 
(3Ü.26-40.62)

4'-73

62.33

30.86

33-82

73-42 
(62.23-84.6r)

67-55

59-83

58-46 
(57-52-60-33)

53-38

68.64
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TABLE) II (Continucd)
THE ROBUSTNESS VALUES OF THE LOVVER İNCİSORS RELATİVE 

TO THAT OF M, IN SUBORDER ANTHROPOİDEA
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Aleles fusciceps '3-7^ 20.00 30,08 <\3-7A 66.48d I

Aleles geoffroy J2.8o 14.08 30.08 42-55 46.88d I

Lagolhrix lluımasi 13.86 ■5-84 23-40 59-23 67-692
$

I

Lagolhrix infumala 17.60 21.12 33-00 53-33 63-93I

Macaca fuscala 25-08 22.50 47.20 53-L3 47.66I

Macaca irus 3'-20 23-85 45-60 68.41
(68.0 -68.83) 53-00

irus 28.18 20.32 40-23 71-03 
(63-59 78.48)

50.60 
(49-97-,5>-23)

d
$

d

2

2

Papio doguera 64.40 49-28 88.56 72-71 55-64

$

I

Cercocebus albigena 32.86 22.80 34-56 95-08 65-97I

Cercocebus galerilus 32-59 24-33 61.18 53-32 
(-17-50-59-m)

39-77 
(3915-40.39)d

d
2

Cercocebus lorqualus 32-64 27.60 50-32 64.86 54-84

d
I

Cercocebus sp. 34-80 27-45 38.76 89.78 70.81I

Cercopilhecus aelhiops 12.15 ’3-52 29.41 41-50 
(3-1-35-48-65)

46.13 , 
(39.78-52.49)

Cercopilhecus aelhiops 10-50 9-18 2J-73 48-32 42-24

Cercopilhecus cephus 12.84 16.59 22.78 5^-55 
(54-76-58.34)

Cercopilhecus milis 14.17 15-94 28.43 A^-77 , 
(42-55-56-99)

74-’4 
(61.82.86.47)

56-01 
(+8-40-63-62)

d
2
d
d
d

2

I

2

2

Cercopilhecus negleclus 14.28 13.86 28.52 50-07 48-59I

dCercopilhecus nictilans >5-48 10.80 22.40 69.10 48.21I

' Iı and Mj are represented by two individuals, while L is represented by one.
./(nafoh'a K, F. 6

I
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TABLE II (Continued)
THE ROBUSTNESS VALUES OF THE LOWER İNCİSORS RELATİVE 

TO THAT OF Mı IN SUBORDER ANTHROPOİDEA
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Cercopithecus lalapoin 7-56 10.73 70-45 64.86

Cercol>ithecıts talajmin 6.65 10.63 62.72 
(62-27-62-90)

62.89 
(55-64-72-65)

â
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d

d
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3

3
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»3 

c

3
5o

o

3

Erylhrocebus patas .9.68 20.58 33-50 58-74 61-43I

Presbytis cristatus I 1.67 32-^5 38-94
(3U-U -39-88)

, 35-84 
(34-32.37-37)d

d
2 ^•^■13

Nasalis larvatus 18.40 20.00 42.00 43-80 47-61I

Nas al İS larvatus 16-34 37-63 43-42 44-24$ I

Colobus polykomos “ 18.27 18.29 39-98 48-25 
(42-22-5.5-33)

46-49 
(34.17.66-88)

Colobus polykomos

Pliopithecus cf. antiguus.^ 
Caleulated from Hürzeler, 
^954

14.28 16.56 43-20 33-05 38.56

12-13 15.64 39-96 30-35 39-‘3

Hylobates lar 11.20 14.00 33-30 33-75 
(30-94-36-57)

Hylobates lar 10.98 14.08 25.16 43-30 
(40-43-46-18)

55-82 
(54'62-57-O2)

d
Q

â
$

4

I

2

2

Hylobates lar? 10.20 14.40 30.00 34-00 48.00d I

Hylobates concolor 9-76 39-44 22.21 32.37d I

Hylobates hoolock 11-90 15-20 36-04 33-01 42-17d I

Hylobates moloch ı>-77 13-67 3>-85 36.88 
(32-78-.10.98)

Hylobates moloch 12.63 15.64 33-56 37-50 
(27-79-43-44)

42-86 
(40-19 45-53)

46-73 
(40-94-52-66)

Hylobates agilis 8-40 I 1.40 27-36 30-70 41.66

d
$

d

2

4

I

11 is rcprscnled by three individuals, vvhile I.) and Mı are represented by four.
3 In Iı and Mj the robustness values are obtained from dimensions ealculated

from the ranges.

i
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T.ABLE II (Continued)
THE ROBUSTNESS VALUES OF THE LOVVER İNCİSORS RELATİVE 

TO THAT OF M, IN SUBORDER ANTHROPOIDE.A

Hylobates klossi

Proconsul africanus. Specimen 
1948,50. Calculated from
Clark and Leakey, 1951

Pongo pygmaeus

Pongo pygmaeus

Pan Iroglodytes
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I 1.84 28.50 34-73 4 >-54

24.00 58-32 29-18 41.15

85.60

79-4.3

9'-i5

151-92

>36-59

109.28

52-89 
(4680-38.25)

56-30 
(50.45-6815)

72.66 
(6959-78.67)

56.40 
(34.65-57.87)

58.58 
(50.70-7403)

81.89 
(78.17-85.61)

Vi o 
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c -

1

c

— X

O, 
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d
2
d
2

I

I

6

8

1^-1^

Tan troglodytes 67.64 73-'o 89-76 15'35 81.43I

Pan troglodytes d+2 74-98 82.26 107-49
70.08 

(64.34-78.67)
76-58 

(6931-8561)

Pan schweinfulhi 53-29 59->3 57-48 63-782
2

8

I

Pan paniscus 52-93 54-72 82.08 64.48 66.66I

Gorilla gorilla 8>-54 110.84 225.04 36-63 
(29İ87-42.46)

50-38 
(45.18-55-59)

Gorilla gorilla

Oreopithecus bambolii.
Calculated from Hürzeler, 
>949____________________
Oreopithecus bambolii.^ 
Calculated from Hürzeler, 
1958____________________
Australopithecus africanus trans-

77-08 87-15 212.67 36.24 40-9.3

vaalensis.
Robinson, 1956

Calculated from

20.21

20.09

43->>

27-49 61.20 33-02 44-93

27.26

53-57

57-95 34-66 47-21 .

■57-21 27-34 
(26.19-28.49)

34-06 

(33-83-34-a9)

d
2

6

5

I

2

■’ 1.2 is represented by two individuals.
® The robustness value of Mı is obtained from dimensions calculated from 

thc rangcs.
e The averages of individuals Sts. 52b and Sts. 24.
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TABLE II (Continued)
THE ROBUSTNESS VALUES OF THE LOWER İNCİSORS RELATİVE 

TO THAT OF Mı IN SUBORDER ANTHROPOİDEA

° "S S e

Paranthropus robustus crassi-
dens. ’’ Calculated from
Robinson, 1956
Pithecanthropus pekinensis. Cal­
culatcd from VVeidcnreich,
1937 
Rabat Man.
from Vallois, 1960

Calculatcd
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34-95 44-92 210.71 16.58 
(15-80-17.12)
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40-65

9 
48-32

10
150.68

42.00 52-75

M (A

c

20.96 
(19.86-2241)

27-37 

(25-54-31-02)
32-73 

(27-61-38.44)

132.00 31.81 39-96
Neanderthal 
Europe

Man from

Neanderthal Man from Near
East (Et-Tabûn). Calcu-
latcd from McCown and d+2

43-97 55-78 129.66 34-21 
(29-15-37-22)

43-76 
(34-9 -53-24)

43-55 50-47 113.00
Keith, 1939 
Neanderthal

38-50
(38-39)

44-90 
(41-33-48-47)

Man from
Near East (Skhûl x child). 
Calculatcd from McCown 
and Keith, 1939
Neanderthal Man from Near
East (Skhûl).» Calculatcd
from McCown and Keith, 
■939____________________
Australian aborigines.*'* Cal­
culatcd from Campbell, 1925 
Pecos Indians. Calculatcd 
from Nelson, 1938
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32-40

57-60

48-33

44.22

145-60

134-78

146-37

128.45

34-37 39-56

27-73 
(24.2'2-34.37)

35-70 
(33-U7-39-56)

25-82

26.78

30.21

28.96

4

3

Çd o Pi o

o m oc
S 

ü O
C

Pi o

M X « M

Pi o

d
d

d

d

I

3

2

I

3

31-20

7 Tg is reprcsented by individuals SK. 23, 34 and 845, wilc Iı and Mı are
reprcsented by four individuals (nos. 63, 23, 34 and 845).

8

9

10

11 İS reprcsented by threc individuals (BI, GI and I.IV).
I2 is reprcsented by four individtıals( BI, GI, BIII and Al).
Mı is reprcsented by five individuals (BI, GI, LİV, BIII and Al).

■■ Averages of Ehringsdorf child (from Virchoıv, 1920), Arcy II (from Leroi- 
Gourhan, 1958) and Le Moustier specimens (from Klaatseh, 1910).

12“ Averages of Tabûn I and 11.
13

14
Averages of Skhûl IV, V and X.
For the numbers of the teeth taken from the literatüre see the works of 

the authors cited.
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TABLE H (Continued)
THE ROBUSTNESS VALUES OF THE LOWER INCISOR.S RELATİVE 

TO THAT OF M, IN SUBORDER ANTHROPOIDE.A
t/i

z;.5

l/i !/> 
c»
c
75
3

O
O

t/3 V) 
ü
G
w 
3

o .
Si O

V 
C
Vi —

42

5^ Q

« S O o
G -

.Û o, 
0^ o

VI V) 
«U
C
tZJ

o
si o

•yj so 
V
c •- 
t;; X 
3 «

° u- 
O

co t/i 
D
C
cû w
3X)

oi o
Japanese. Calculatcd from 
Campbell, 1925 and Dren­
nan, 1929.
Bantu. Calculatcd from
Shaw, 1931
Bantu. Calculatcd
Drennan, 1929

from

Kaffirs. Calculatcd from 
Drennan, 1929
South African Bushman. Cal­
culatcd from Drennan, 1929 
Bushman Tribe. Calculatcd 
from Drennan, 1929 
Efe Pygmy. Calculatcd from 
V. d. Broek, 1939

Ancient Anatolians i’

Recent \Vhites.*’ Calculatcd 
from Black, 1902

Recent Man

10

12

3'-32

34-40

28.56

31-86

27-54

26.00

26.00

30-90

32-40

30-98

37-8o

36,00

35-40

33-60

31-36

31-36

33-60

37-23

37-76

37-59

123-05

115-50

113-30

119-78

101-97

111.18

115-50

114-19

25-45 30-71

29- 8 31-16

25-20 31-24

26.59 28.05

27.00 30.75

23-38 28.20

22.51 29-09

26.91 
(22.16-31-05)

115-36

118.32

28.08

32.73 
(29.09-3818)

26.35 
(22.41-31-53)

31.86 
(28.55-3481)

d + $

5
d+2

o «w o o
-Ş

4"

I

15 Thi.s series is reprcsented by five individuals of Copper .Age from Alaca
Höyük (from Şenyürek, 1952), Maşat No. 3 of Copper Age (from Şenyürek, 
1946), Büyük Güllücek specimen of Chalcolitinc Age (from Şenyürek, 1950), 
Polatlı No. 2 of Early Copper .Age (from Şenyürek, 1951a), öküzini specimen of 
Neolitic Age (from Şenyürek, 1958) and Kumtepe specimen No. 2 of Chalcolithic 
Age.

16 Calculatcd from the average measurements of Black (1902), cited by
Campbell (1925), Drennan (1929), Shaw (1931) and Nelson (1938).


