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Number and percentage of occurrence of the occipital torus
0 1 2 3
(Absent) (Slight and small) (Moderate) (Strong)
21} 5 - PN 15 34 6 1
Indians (26.8%) (60.7%) (10.7%) (1.8%)
FIEHBAS 16 25 8 4
Aleuts (30.2%) (47.2%) (15.1%) (1.5%)
zHAS 29 48 .20 7
Yunnan Natives (27.9%) (46.2%) T (19.2%) 6.7%)
%NS 35 52 16 10
N. Chinese (31.0%) (46.0%) (14.2%) (8.8%)
EEEAL 30 24 2 0
Indians (53.6%) (42.8%) (3.6%) 0.0%)
Fige AL 29 21 3 0
" Aleuts (54.7%) (39.6%) (5.1%) 0.0%)
ZHAR 49 20 3 0
Yunnan Natives (68.1%) (27.8%) (4.2%) (0.0%)
x2 HeNERERT
Statistics for occipital angle
B o#fE KR
Categories of occipital torus
0 1 2 3
M 1221 122.1 114.7 107.8
Epﬁiﬁﬁss SD 5.2 42 6.2 i
N 15 30 6 1
i M 118.3 119.6 119.3 112.2
FIMmbA S Min.—Max. (108.4—114.8)
Alcuts SD 58 5.7 24
N 16 24 8 4
M 122.7 119.1 117.9 1129
:f jcthjh\lic SD 6.6 4.1 5.0 6.7
) N 34 51 16 10
_ | M 118.1 119.0 115.7 112.6
v z‘ﬁ); 3ﬁ ! SD 6.1 5.0 5.7 3.6
unnan Natives % N 22 42 19 6
M 122.5 122.0 115.1
ENMEAR | Min.— Max. (113.3—116.8)
Indians i SD 5.1 4.5
1 N 29 24 2
! M 120.7 119.4 1194
FIRmAR | Min.—Max. (117.0—122.0)
Aleuts } SD 49 4.7
| N 29 21 3
M 121.1 119.3 118.8
ZHMA2 | Min.—Max. (112.2—-126.5)
Yunnan Natives | SD 5.5 5.8

! N 42 18 3
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Statistics for nuchal plane length
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Categories of occipital torus

0 1 2 3
M 49.0 438 523 51.7
Ep%i_* 8 SD 3.5 39 6.1
Indians .
N 15 29 6 1
M 50.4 50.1 _ 523 58.5
FIE#AS Min.—Max, (55.8—61.9)
Aleuts SD 5.1 40 34
N 16 24 3 4
M 46.7 438 50.7 53.6
#HAS
N Chi SD 43 4.5 5.2 4.5
. mn
ese N 34 51 16 10
_ M 441 47.1 50.1 541
v Kﬁ}; 6! SD 5.6 5.5 37 2.0
n atives
unnan Nativ N 22 42 19 6
M 44 4 46.1 49.6
BHEAR Min.—Max. 47.6—51.7)
Indians SD 6.2 3.7
N 29 24 2
M 46.2 49.0 48.0
FIEBaAL Min.—Max. (45.0—53.9)
Aleuts SD 44 3.5
N 29 21 3
M 45.5 454 45.7
ZHASR Min.—Max. (44.4—46.9)
Yunnan Natives SD 5.4 4.0
N 43 18 3
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VARIATION IN THE OCCIPITAL TORUS

Zhang Yinyun
(Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica, Beijing  100044)

Richard Potts

(Department of Anthropology, National Museum of Natural History, Smithsonian Institution, Washington, DC,
20560, U.S.A.)

Key words Occipital torus; Variation; Homo erectus; Homo sapiens
Summary

The occipital torus refers to a thickened band of bone usually between the superior and su-
preme nuchal lines. Since Weidenreich published his study in 1940, the size of the occipital torus
has been thought to decrease over the course of human evolution. A strong torus can be seen in
crania of Homo erectus, whereas a relatively weak one is presente& in Homo sapiens. A well—de-
veloped occipital torus therefore may be useful in the diagnosis of Homo erectus.

Recent finds and dating results in China indicate that extensive variation occurred in the
development of the occipital torus during the period 190—230 ky B.P. Thus, some authors have
suggested the co;cxistence of Homo erectus and Homo sapiens in China during that time. How-
ever, it is also possible that the occipital torus is not a genetic marker, but rather may be an
adaptive skeletal response to veriable nuchal muscle action.

To help establish whether middle Pleistocene occipital variations in China reflect
taxonomy, adaptation, dimorphism, or mechanical consequences of differing cranial form, ob-
servations and measurements were taken on 507 modern human skulls. Thcse skulls represent
populations of Mongoloid affinity across a wide range of adaptive conditions, including sam-
ples of American Indians, Aleuts, North Chinese, and from Yunnan.

In each skull the degree of occipital torus .devclopment was recorded and 14 measurements
were taken reflecting cranial and occipital forms. The degree of occipital torus development was
divided into four categories:

0: No torus. Supreme nuchal line (SMNL) cannot be identified. Superior nuchal line (SNL)
may or may not be discernible. The surface between SMNL and SNL is smooth and level
with the occipital and nuchal planes.

1: Slight elevation between SMNL and SNL, and SMNL shows a trace only. Alternatively,
two small rounded elevations, one on right and left sides, appear between SMNL and
SNL, and the SMNL presents its median portion only.
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2: Moderately developed elevation between SMNL and SNL. The SMNL and SNL are dis-
tinct. The SNL extends laterally toward asterian.

3: Strong elevation with distinct demarcations (SMNL and SNL). The SMNL and SNL are’
pronounced and elevated. The SNL extends laterally toward asterian.

Results of these observations are given in Table 1. Testing the occurrence of each degree of
occipital torus development, x? tests indicate that there are no significant differences between
different populations in either the male or the female samples (P> 0.05). There is, however, a
significant difference between male and female samples within populations (P <0.01).

To examine the correlation between occipital torus development and cranial or occipital
form, statistics for the 14 measurements are given by sex and population. Analysis suggests that
only occipital angle and nuchal plane length may be correlated with torus development within
male or female samples of some (but not all) populations (T ables 2 and 3). This correlation is
not widespread, and the development of the occipital torus is not necessarily affected by overall
cranial and occipital form.

To summarize, the incidence of each category of occipital torus development appears to be
identical across populations, controlling for sex. Moreover, the incidence is not strongly affect-
ed by geographic (environmental) differences in male or female samples of populations having
the same racial affinity. Genetic factors thus may be operating in the development of the
occipital torus. In this sense, occipital torus size may be considered a genetic marker.Wide varia-
tion in the development of the occipital torus can be traced back to Homo erectus. Compared
especially with torus shape, the development (size) of the torus does not appear to be an effec-
tive taxonomic character, although genetically controlled.

This work was funded by SFPPAS of Academia Sinica, the Office of Fellowships and
Grants of the Smithsonian Institution, and a grant from the American Museum of Natural His-
tory. The authors wish to express their grateful thanks for helpful suggestions to Prof. M.H.
Wolpoff, Prof. E. Delson, and Dr. I. Tattersall, and for valuable assistance to Dr. D.R. Hunt
and J.B. Clark.



