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speakers at the Theory Workshop {who without excep-
tion belong to the vounger generation) regard this ses-
sion as a success. This assessment includes the interest
shown in the workshop's exhibition in the conference
foyer to merk the rooth birthday of the philosopher Wal-
ter Benjamin, who in 1942 committed suicide in the
Pyrences whilst fleeing from the Nazis. The renewed
Gemman interest in Benjamin (who, incidentally, was
the first o use material culture and excavation as meta-
phors in the analysis of historical and personal develop-
ments) coincides with his appearance as a strong influ-
ence in recent British post-processualist writing,

The papers given at Rostock will be published in Ger-
many as 4 book. A seminar on Marxism in archaeology
will be held in early 1093, For the next archaeological
congress at Siegen in June 19931, a panel discussion on
the effects of unification and “evaluation” on eastem
German archaeology is planned. The topic proposed for
the 1994 workshop session is ethno-archaeology. Given
the anti-theoretical elimate of German archaeology, it
will take a good deal of determination to continue the
debate and extend it to other aspects of archaeological
theory, but the very fact that for the first time an open
forum has been created for this purpose may catitle us
o some optimism. Internatiomal interest in this venture
and links with the British and Scandinavian TAGs may
also prove critical to the future of the German debate.
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Ower the past few years, the origin of human language
has become a contentious issue [Gibson 1o01). One fac-
tion argues that fully developed symbolic language is
a recent occurrence, coinciding with the appearance of
the Upper Palaeolithic approximately 40,000 years ago
{White 1982, Chase and Dibble 1987, Mellars 1991, No-
ble and Davidson 1gg1). Supporters of this point of view
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argue that it is only in the Upper Palaeolithic that the
material remains left by our ancestors show a level of
sophistication that would presuppose svmbolic verbal
communication. An important corollary of this view-
point is that human language 15 radically different not
only from the communication systems of pre—Upper
Palaeolithic hominids but also from those of non-homi-
nid primates, The alternative point of view suggests that
human language evolved earlier than the Upper Palico-
lithic and that it has a good deal in common with the
communication systems of earlier hominids as well as
non-hominid primates (Bradshaw 1091, Foley togr).
Supporters of this point of view argue for a gradual devel-
opment of modern human symbolic language as well as
for a relatively early appearance of this trend. They base
their arguments on a varety of different lines of evi-
dence including the anatomy and development of the
brain (Holloway and de la Coste-Lareymondie 1e82;
Falk 1985, Tobias 1087, 1991; Calvin 1983), archaeology
and developmental psychology (Wynn 1991}, and com-
parative primate ethology and cognition |(Parker and
Gibson 1979, Savage-Rumbaugh 1986). Some of this de-
hate involves disagreement over what language is and
whether it should be defined in such a way as to empha-
size the differences between modern human and ape vo-
cal communication or to recognize their similarities jsee
Moble and Davidzon 1991, However, the deeper roots
of the debate lie in a controversy over the fundamental
function of language and the evolutionary pressures
which were responsible for producing it

In this context, we propose a model derived from comn-
parative primate morphology and ethology which sug-
gests that the need for large groups among our early
sncestors was the driving force behind not only the evo-
lution of language but zlso hominid encephalization
{Dunbar 1992, n.d.|. The close relationship between en-
cephalization and group size allows us to predict the
point in hominid evolution at which groups became so
large that language would have been necessary to main-
tain social cohesion. When this mode] is applied to the
homimd fossil record, 1t suggests that the necessity for
both large groups and (at least rudimentary] language
appeared early in the evolution of the genus Homo and
began to increase rapidly in the second half of the Mid-
dle Pleistocene. It provides no evidence for the relatively
sudden appesrance of a radically novel communication
systern in the Upper Palaeolithic [about 40,000 years

This hypothesis is based on a close statistical relation-
ship between relative neocortex size, group size, and the
amount of time devoted to social grooming among non-
human primates (Dunbar 1992} In extending these re-
sults to anatomically modem humans, Dunbar (n.d.) ar-
gues that the time required to service the relationships
in the large groups prediceed for modern humans waould
have been too great to be sustained by the methods nor-
mally emploved by non-human primates |[namely, social
grooming). The conclusion is that language evolved s a
form of bonding mechanism in order to use social time
more efficiently.



A number of analyses have independently demon-
strated a relationship between neocortex size and group
size in primates |Sawaguchi and Kudo 1990, Dunbar
199a). They suggest that group size is limited by the
number of relationships that an individual animal can
successfully monitor and that this in tum is limited by
the relative size of its neocortex. In this respect, the best
predictor of group size turns out to be the neocortex
ratio jdefined as the ratio of neocorex volume to the
volame of the rest of the brain} (Dunbar : “:g:}. The re-
duced-major-axis equation for this relationship is:

Logyg|N] = 0.093 + 3.389 Log|Cy) in

(P = o.764, N = 35, P < c.001), where N is the mean
groap size for a given taxon and Cj is its neocortex ratio,

These results were extended 1o anatomically modern
humans, for whom a group size of 148 was predicted
(95% confidence limits = 101-231; Dunbar n.d.|. There
is considerable evidence that groupings of this size occur
frequently in modern and historical human societies,
Census data for 20 hunter-gatherer populations support
this prediction by revealing an average group size of 153
individuals |range go-1120), intermediate berween the
widely recognized smaller band-type groups of 25-50 in-
dividuals and the larger tribal groupings in excess of 500
individuals, The smaller and larger groupings are well
established in the anthropological licerature |Stewarn
1955, Service 1962, Birdsell 1970l; in contrast, the inter-
mediate-level groupings, though often discussed, have
not been widely censused,

When groups significantly exceed this intermediate
size, it becomes increasingly difficult to co-ordinate
their members' behaviour through personal contacts
alone. At this point they can no longer be egalitarian in
their organization but must increasingly develop strati-
ficazion involving specialized roles relating o social
concrol (Naroll 1056, Forge 1972). This problem can only
be svoided by splitting the group before it reaches the
critical level of about 150, as happens among Hutterite
vonauunities in the US A, ad Capada. Similar von-
stra:nts appear to operate, for example, in the case of
modern professional armies, where the smallest inde-
pendent unit (the company| averages 180 individuals
{MazDonald 1955, and also in the case of research spe
cializations in the sciences, which typically consist of
up © 200 individuals but rarely more (Price and Beaver
1964). All of these values lic within the 95% confidence
limits for group size predicted for modern humans by
relative neocortex size (see Dunbar n.d.).

In non-human primates, group cohesion is maintained
largely by social grooming, which is used to service the
key relationships between individuals on which the sta-
bility of the group depends, Dunbar {1991] has shown
that there is a significant linear relationship berween
group size and the amount of time devoted to social
groaming each day among primates (especially catar-
rthine primates). For catarrhine species that do not have
a fission-fusion social system |see Dunbar 1og1), the
reduced-major-axis equation for grooming time plotted
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against group size is
G = —p.772 + 0.287N (al

It = 0.580, N = 122, P < o.001}, where G is the percent-
age of daytime dﬂﬂ!.ﬁi to social grooming.

On this basis, contemporary humans would have w0
spend 30-45% of daytime in social grooming in order to
maintain the cobesion of the groups predicted on the
basis of their neocortex ratio. It seems unlikely that any
species could sucrain this level of time investment in
social grooming if it had to pursue a conventional forag-
ing strategy. A shift to a form of social interaction that
was more cfficient than grooming in its use of time
would thus have been required to facilitate the cobesion
of such large groups. It has been suggested |Dunbar n.d.)
that language uniquely fulfilled this requirement by
allowing hominids to exchange information about indi-
viduals not immediately present.

In principle, then, we should be able to apply the equa-
tions derived from these analyses to the hominid fossil
record in order to identify the point in time at which
language would have had to evolve, Since individual
populations of extant primates can spend up to 20% of
their day in social grooming without compromising
their time budgets, the crizis point for the evolution
of enhanced verbal communication must lic at some
higher value [perhaps z5—30% of the day),

In order to determine mean group sizes for fossil popu-
lations, we need to be able to determine neocortex sizes.
Given a simple equation relating neocortex size to brain
size for living primates, we can estimate neocortex size
for fossil species directly. For present purposes, it is suf-
flcient to regress neocortex ratio directly onto brain vol-
ume. The relationship between these two variables for
data given by Stephan, Frahm, and Baron (1981) it re-
markably close (fig. 1], with a clear grade difference be-
tween strepsithine and haplorhine primates. The re-
duced-major-axis equation for the haplorhine primates
[including anstomically modern humans| is

LugplCal = —wbid + woawvr Lugyol 8] sl

|t = 0.857, P < o.oo1, N = 26), where C; is the neocor-
tex ratio and B the total brain size {mm’).

One problem with applying eguation 3 to the fossil
specimens is that Stephan et al. measured the pet vol-
umes of ncural tissue, excluding the ventricular and
other spaces within the cranium. The only measure
available for the fossil specimens is, of course, gross cra-
nial capacity, and this cannot simply be substitured for
brain volume. Fortunately, Martin |1989) gives datz on
cranial capacities for a number of the taxa listed in the
Stephan et al. sample. When these are plotted aganst
each other (fig. 2}, it is clear that there is a simple lin-
ear relationship between them. The reduced-major-axis

equation is
Logyl8) = 3.015 + 0.986 Log,,|C] F1]

[ = o.ees5, N = 36, P < p.oo1; confidence limits for
the slope = 0.984—0.988), where C is the internal cra-
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nial capacity (measured in cc). Although the difference
scems slight, the scaling effects in equations 3 and 4 are
sufficient to introduce significant biases into the results
for haplorhine primates unless this initial correction is
made. Such effects become markedly more prominent
with the larger-brained hominids.

The values for group size and therefore grooming time
predicted for australopithecines are below the limit
found in living primates {table 1, fig. 3). For archaic H.
sapiens, grooming time is well within the range of mod-
ermn humans, The grooming time requirements pre-
dicted for the Neanderthals (H. s neanderthalensis) are
similar to those predicted for both archaic and modem
humans. Finally, H. habidlis‘rodolfensis has an average
prediceed pooming time requirerment (23%) that is close
to the highest values observed in living primate popula-
tions [20% in one group of T, gelada [lwamoto and Dun-
bar 1983]). Until the middle part of the Middle Pieisto-
cene (ca. 300,000 Vears agol the percentage grooming
time remains below the inferred modern human range.
From this point on, percentage grooming time INCreases
steadily towards the predicted level for modern humans.

These results imply that the evolution of human lan-
guage involved a gradual and continuous transition from
non-human primate communication systems. If there is
any evidence at all for a Rubicon in the evolution of
language, it is in the middle part of the Middle Pleisto-
cene rather than in the more recent Upper Palaeolithic,

These data can thus be interpreted in terms of a pro-
gressive need to supplement existing forms of social co-
hesion with more efficient vocally based ones as group
sizes increased, At the earliest stage, tone and emotion
would be the essential components of vocalization; in-
formation content would not necessarily be important.
The function of this type of enhanced vocalization
would be vocal grooming, an expression of mutual in-
terest and commitment that could be simultaneously
shared with more than one individual. In fact, this pro-
cess is already observable at a rodimentary level in ex-
tant primates {Dunbar n.d.). Richman (1976, 2978, 1987)
has pointed out that gelada vocalization has a number
of features that were once considered distinctive fea-
tures of human speech: Fricatives, plosives, and nasals,
lahizls, dentals and velars, as well as chythmic, melodic,
and conversational properties involving highly syn-
chronised bouts with intense emotional overtones, It
may be no coincidence that geladas live in the largest
natarally occurring groups of any non-human primate
{mean group size 115 animals |[Iwamoto and Dunbar
1983]l. These vocal properties, which converge so un-
cannily on human speech, appear to supplement groom-
ing as a mechanism for social bonding [Dunbar n.d.).
Although geladas cannot be said to have evolved lan-
guage, they may provide a model for the earliest stages
in i1z development,

Since the gelada's nevcortex is no larger than that of
wther baboons [and may even be significantly smaller,
this suggests that the basic cognitive foundations for at
lcast this mdimentary stage of language do not require
unusual nescortical development and may thus have al-
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ready been available in the more advanced non-human
primates [see also Bradshaw 1gg1). The evolution of vo-
cal commumnication mav also have been facilitated by
facial geometry; it was pointed out over o Years ago
that geladas arc similar to humans in possessing rela-
tively short, deep faces and broad, fleshy tongues (folly
t970). This facial geometry, resulting ultimately hom
dietary factors, may fecilitate the production of human-
like speech sounds in these primates by giving the mus-
¢les that move the tongue a better lever advantage (see
[Duchin rggo). Using this as a springboard, a more ad-
vanced vocal communication might be expected to have
developed if there was both an increase in neocortex size
and an improvement in the apparatus of speech produc-
tion. The increase in neocortex size would have in-
creased the capacity of the brain for close integrarion
and elaboration of the basic cognitive foundations for
speech and language, while changes in facial geometry
as well as in the position of the larynx within the throat
would greatly have facilitated phonation [Licherman
198g].

These analyses provide no grounds for sugeesting that
the australopithecines would have needed any more so-
phisticated means of social cohesion than that found in
the living great apes [fig. 3, table z2). There would, there-
fore, be no need for any type of enhanced voezl commu-
nication in these early hominds, Howewver, H. habilis/
rudolfensiz, with a mean predicted grooming reguire-
ment approaching 3% of its time budget, would, like
the geladas, have been under some pressure to augment
grooming with vocal interaction as a means of main-
taining social cohesion in its increasingly large social
groups. It is significant that it is at this stage of hominid
evolution that we have the firse clear evidence for a hu-
man pattern of brain asymmerry [Falk 1980, 19835; To-
bias 1987, 1gg1|. This may have provided an impomnant
early step in the elaboration of linguistically related cog-
nitive function, while the tendency towards a shorter
face would have facilitated the production of a vanety
of spunds. Brain asymmetry has been associated not
only with handedness [tor which there is independent
evidence at this stage from associated stone tools |Toth
1g# 5[] but also with cerebral specialization involving vi-
suospatial and symbolic understanding, speech recogni-
tion, and speech production (Falk 1980, 1983; Holloway
and de la Coste-Lareymaondie 1982,

It is only with the appearance of archaic H, sapiens in
the second half of the Middle Fleistocene that, according
tor this madel, the early hominids would have been put
under the same pressure as that tound in modern human
societies in relation to social bonding. There is no sig-
nificant difference in cither inferred group sizes or per-
centage time spent grooming between archaic H. sapi-
ens, the Meanderthals, and modern humans {table 2. It
is of interest that archeic H. zapiens is the first hormindd
for which there is some suggestion of 4 modern human
vocal tract characterized by a low larynx and an as-
cending pharyny {Laitman, Haimbuch, and Crelin 1979,
Lieherman 1989). Although this work might also suggest
that the Neanderthals had later lost the ability to pro-



TARLE I

Cranial Capacity and Predicted Brain Volume, Neocortex Ratio, Group Size, and Fercentage Grooming Time
for Fossil Hominids and Living Humans and Apes
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Estimated Cranial Brain Meocortex Growp % Grooming
Age Capacity Volume Ratio Size Time
Fossil [yl imum?) {Eq. 4 [Eq. 3] (Eq. 1} [Eq. 3]
Anstalopdthecines
Apsrralopithecns aferensis®
AL333-43 3. 1o 500,000 474443 319 7013 19.36
ALi6a-a28 1.100 400,000 360,743 115§ 80,43 1657
ALzy3-1os] 1.100 4000, 0 jBoy 742 1.15 £0.45 16,57
A. afticanus
5t g F 2.750 485,000 460,406 3.27 6872 1805
S5 19/58 2750 436,000 414,509 120 64.00 17.60
Sts 6o 2.750 428,000 407,000 319 63,31 17.47
5ts 71t 1780 428,000 407,000 1.18 6321 1737
ML I .00 500,000 473,443 10 R 1936
MLE» 37/38 j.ooo 435,000 413,571 3.20 63.90 £7.57
A. robustus and bodsel
KMNM ER g0 1.7 510,000 483,708 3.30 71.07 19 61
KMNM ER 732 1,700 500,000 474,443 324 Teay 1936
5K 1585 .78 530,000 502,500 3.33 71.92 20018
JH 5 1800 510,000 503, 500 3.33 Tig: 0. 06
KM ER 4o7° 1880 {06,000 430,057 3.30 TG 19.52
KEMNM ER 13750° 1.880 475,000 451,045 3.26 67.77 18.68
KMM WT 17000" 2568 410,000 196,126 3.I6 G142 16.68
Early Home
H. habilis and mdolfensis
M 13 1300 &73,000 635,950 349 B5.5a 23.78
OH 16 1,700 £38,000 605,328 3.45 Ba.54 22,92
OH 7 1.800 £74,000 636,882 3.49 R§.61 231.80
OH 124 1.Roo S0, 000 62,381 3.40 7H.6g an.B1
ENM ER 1Bos” L.Bso 52,000 §5L,079 3.39 7762 2151
AMM ER 1470° 1Ry 752,000 700,497 357 §a.13 2567
KMM ER 1B13° L.Bgo O, D00 482,865 ER L 70.97 19,60
H. grectus
Adrica
salé a.150 EED,000 B2l 418 168 102,33 8.6
OH 12 GTon 750,000 FOTEIT 556 oI55 25.62
OH g 1233 1,067,000 1,007,775 3.82 11639 3363
KMM ER 3R83" 570 fiog, 000 757849 3.81 BT 26.8E
KMM ER 3733° 178D H50,000 Boo, 584 3.68 4o 98 a7.92
Jara
Ngandong 1° R 1] 1,173,000 1,098,911 5.89 123.9% 34.79
Mgandong 4‘ 020 1,251,000 II71,014 1.94 12945 36,38
Ngandong 67 0350 1,013,000 951,748 3.78 TI2.42 3149
Neandong g“ ] 1,154,000 1,064,607 3.87 121.30 .04
Ngandong 1o o250 1,231,000 1,153,438 393 128.06 35.98
Npandong 11° %14} 1,003, 0330 1,013,063 LH4 11K .06 33.11
sambungmachan o430 1,035,000 972,045 3.80 114.0% 3196
Trindl 2 oufao 040,000 Big 108 373 106,04 20,42
sangiran 1o o.fa A55,000 Bog,a17 364 . 18 18.04
sanglran 12 o620 1,054,000 994,169 3.82 115.61 32.46
sangiran 17 o.fao T, 00, 00D 045,429 3.78 ITL.TS 31.30
sanglran a o760 13,000 766,213 3.62 57.0% 27.08
Sangiran 4 R qob,000 Bsadaz 3.7 10444 20.22
China
Hexian G50 1,025,000 ghz, 883 379 153,31 378
Thoukoundian 2 CL420 1,034,000 QET, 515 3.79 11168 1L.Eg
Zhoukoudian 3 [SFEL 915,000 860,917 3.71 105.03 29.37
Thoukoudian 5 430 1,140,800 1,060,121 y.47 131.45 14.14
Zhoukowdian & o420 450,000 Boo,584 3.65 09.98 ar.ga
Zhoukoudian 10 G420 1,225,000 1,147,895 3.93 137.64 3588
Fhoukowdian 11 L4320 1,015,000 063,620 3.78 T12.57 34
Ehoukoudian 21 G4 1,050,000 Q&7 515 3.79 11368 k3 811
Lantian o.foo 780,000 735,538 3.5¢ 0440 26.33
Arclaie H. sapiens
Arago x1 L4000 1,200,000 1,134,793 .91 12500 315-36
irhowd 1* 090 1,345,000 1,231,777 3.98 13118 31744
thoud 2* o9 1,450,000 1,355,539 406 14287 Jo-23
stnga" o097 1,400,000 T,309,4 50 .03 138.56 1938
Perrzlona A0 1,230,00 1,E52,515 383 127.99 35.96
Kabwe PN 1. 1,285,000 1,305,313 3.96 131.79 37.a8



TARLE I

{Continuad)
Estimated Cranial Brain MNeocortex Group % Grooming
Age Capaciry Vaolurme Rario Size Tirne
Foasil |rovva) imm’} iEq. 4l [Eq. 3| (Eq. 1) IEq. 2|
Elandsiontein® o35e 1,315,000 1,047,805 3.0% 12764 345.B6
Dali 000 I, 120,000 1,000,822 388 123,23 13.73
Flosisbad 0100 1,280,000 1,198, 694 3.96 13145 36.9%
Omet T30 1,430,000 1,337.092 4.0% I41.55 30.83
Laetoli 18 0,135 1,367,000 1,278,002 401 13735 LR
Maditu G400 1,100,000 1,032,317 .84 118.78 3333
Ereinheim Boage T, Ten, ewni 1,031,377 3 R4 TTR TR 3132
Swanscombe 0350 1,325,000 1,240,237 359 134-5% 37.83
Veértesszollts 2% 0,210 1,360,000 1,317,161 3.97 13281 37.3%
Meanderthials
Amud 1° o041 1,750,080 1,631,642 42T TAI 0 45.72
Le Moustier® 0041 1,565,000 1451474 412 150.35 4138
La Chapelle® 0.047 1,625,000 1,406,706 4.15 I54.17 41.4B
MNeanderthal o005 1,525,000 1,434,616 4.10 14777 41.64
Gibralear 1 o050 1,300,000 1,024,793 ER T23.60 3536
Shanidar 1° 0.050 I G, T 14975 60948 404 152,59 43,02
Guattari 1° 0050 1,5 50,00 147, 662 4-11 T44. 36 42.10
La Onina § 0.6k T, % 50,000 1,263,108 400 136.21 36,32
Epy 1 o068 1,305,000 1,231,777 308 133,16 37.44
Spy 2 n.a6E 1,555,000 I450,424 411 140,58 42.TH
La Ferrassie 1 0070 1,684,000 1,575,589 418 156,21 4463
Krapina B a.1o0 1,450,000 L3355, 529 4.08 I42.B7 4023
Tabin C1* 0.100 1,270,000 1,189,462 395 130,70 36,76
Saccopastore 1 0.120 1,245,000 I I66, 3T 1.94 126.03 36,26
Saccopastare 3 o120 1,300,000 1,317,061 3.97 133,81 37.35
Early miodern &, sapiens
Cro-Magnon? 0,030 1, 0, o 1,493,606 414 N3 43.00
Slehil 4° o080 1,555,000 1,452,266 4.13 14970 4219
Skhal 5° o.obo 1,530,000 1,420,031 d.10 14744 41.54
Skhal & o.okD I, 585,000 1,470,888 .13 I51.43 42.7%
Qafzeh 6 0.100 L5 70,000 1,466,078 4.12 150,67 42,47
Living humans'
Males
Mean 17, 0 1378, 46 4.7 Tadag 4055
=3 5D 1,211,000 I.I%4,958 3.02 126.87 15.58
+2 5D 1733000 1606857 430 160,33 4524
Fernales
Mean I aga000 1,216,238 397 133.7% 3733
-1 8D 1,080,000 1,022,158 384 II7.90 33.09
+3 5D I, 505,000 1,409,898 409 146.73 41.34
Living apes®
i nzee
Mean 00,000 380,742 115 Gingd 16,57
—a 8N QT OO0 373304 3.13 050 TA3T
+32 800 A0, D00 180, 188 1018 B1.32 16,83
Gorills
Plean 464,000 445427 1-2§ 6720 Th.et
~a 5D 452,000 429,503 1273 G556 18.04
+32 5D i, 000 46,342 3.a7 68.R1 15.98
Orang-utan
Mean 197,000 377,927 1.14 G 11 16.48
-3 5D 385,000 ELLELH 313 58.Bn 16,13
+2 5D 40, e 3B, IER 1.16 61.32 16.8%

soULceEs: Unless otherwise indicated, cranial capacities are from Adello and Dean {1990} and estimated geological ages irom Lebgs

|19ga).

#Kleln (1989). The date of 3.1 is an average taking into consideravion the davng anomalies of the Hadar Formation.

"¥rba (1085 The age of Steckfontedn Mhyg is given as midpoint of the range for this member {2.4=3.0 million years agol.

*Feibel, Brown, and MeDougall [ro8s)

“The dares for the Mgandong fossils may be considerably younger {Bartstra et al. 1988}

"Grin and Stringer {1og1).

ISiringer {1670) tor estimated cranial capaciry.

FKlein {198,

"Clarke |1985),

"Trlekaus (1981}

"Martin | 10861

® Aghron and Spence (1958

18g
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predicted grooming time i living humans {A = two standard deviations above the modern human mean for

maies; B = two standard deviations below the modern
grooming time observed in living primates (20% ).

ducz fully articulate human speech, it does indicate that
hominids as early as Kabwe in Africa and Steinheim in
Europe |ea. 250,000 vears ago| would have had vocal
tracts capable of producing the full range of modem
speech sounds.

It is at this stage of hominid evolution that vocal
grooming alone would not have been sufficient. In
groups of the slze tvplcal of non-human primates [and

TARLE 2
Iredicted Percentape Grooming Time for Fossil and
Modern Hominids

Taxen N Mean hF]

Austrafopithecus I 18.44" 1.54
H. habilis/rudoifensis 7 13.73%° 3.3¢
H. erectus 23 37" 983
Archaic H. sepiens 18 3T.E8 B.g8
Measderthals 1 4046 10,15
Mod=m H. sapiens [females) 130 37.33 4.37
Modarn H. sapiens |males) 541 4055 595

waTz Specimens included in each fossil taxon are indicared in

table 1. 83, variance; N, sample size,
* Significantly different from modern human females at P <

0.a5,

human mean for females). C, maximam percentage

of “vocal-grooming” hominids), social knowledge is ac-
quired by direct, first-hand interaction between individ-
wals. This would not be possible in the large groups char-
acteristic of modern humans, where cohesion can only
be maintained if individuals are able to exchange infor-
mation about behaviour and relationships of other group
members. By the later part of the Middle Pleistocene
{abour 250,000 years ago), groups would have become 30
large that language with a significant social information
comtent would have been essential,

This is not necessarily to suggest, however, that there
was a sudden appearance of fully developed symtolic
language at the archaic H. sapiens stage of hominid 2vo-
lution. Rather, modern symbolic communication migh:
ke expected to have emerged graduallv in response to
continuing pressures for more efficient social cohesion
and would likely have been associated with the develop-
ment of codified kinship systems and religion. Although
the current analysis cannot suggest precisely when fully
modern symbolic language evolved, it does suggest that
it was a gradual outgrowth of the evolution of enhanced
vocal communication that first got under way almost 2
million years ago with the earlicst members of the genus
Haomao,

If this account is correct, then the question becomes
why the ancestral humans should have needed to evalve
such large groups. Within the primates, predacion risk



seems to be the main faceor dictating group size (see van
Schaik 1983, Dunbar 1988; but, for a contrary view, see
Wrangham 19%a). However, given that many of the ter-
reatrial Old World monkeys and apes are able to circum-
vent the problems posed by high predation risk with
groups of only moderate size, it seems implaunsible that
horiinids required groups ncarly threc times larger
when their intrinsic risk of predation would in any case
have been lower by virtue of their larper body size [see
Struhsaker 1967, Dunbar 1984),

There would appear to be only three plaunsible ex-
planations for the development of such large human
groups. One is that the habitats they occupied presented
proportionately higher risks of predation than those typ-
ically ecupied by baboons, macaques, and chimpanzees
today. The fact that baboons and chimpanzees are pri-
marily forest-edge or woondland species whereas the an-
cestral hominid niche may have been more open grass-
land would lend some support o this suggestion. Baboon
groups inhabiting more open habitats are significantly
larger than those oceupying more wooded habitats [Dun-
bar 19R8: fig. 7.6/, though they still do not approach the
sizé of human groups. However, the only primate that
preferentially occupies open grassland habitats (the gela-
da} does exhibit a level of grouping that is unusaally
large by primate standards—populations as large as 270
having been recorded {Dunbar rgfy]. That increasing
aridity of the East African environment coincides with
the appearance of carly members of the genus Homo
{hamlis, rudolfensis, and erectus] |Behrensmeyer and
Cooke 1984) may explain the relatively large groups pre-
dicted for these hominids, but it is unlikely that the
even larger groups that appear to be typical for early H.
sapiens could have the same origin.

The second possibility is that human groups are in
tact larger than necessary to provide protection against
predators because they are designed to provide protec-
tion against other human groups {a suggestion originally
mooted by Darwin 1981 [1871] and elaborated more re-
cencly by Alexander 198g). Competition for access to
resgurces might be expected to lead to an evolutionary
arms race because the larger groups would always win.
Some evidence to support this suggestion may lie in the
fact that competitive aggression of this kind resulting in
intraspecific murder has been noted in only one other
taxon besides humans, namely, chimpanzees [see Man-
somand Wrangham 1991). Increased body size might also
be mterpreted as a response to increased intraspecific
competition.

The third posszibility has to do more with the dis-
persed nature of traditional human socicties and their
asscclated nomadie life-style. Given that large-scale mi-
gration seems to be a major human adaptation, it may
have been necessary to ensure that migrating groups had
ready access to water holes and food sources over a very
wide area. One way of doing this might have been to
ensure that social relationships could be maintained
amcng many neighbouring groups of more conventional
size Such an explanation would mesh well with the
conventional picture of hunter-gatherer societies living
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in marginal habitats [see, e.g, Lee o8z, Johnson and
Earle 1987} and would explain why such soeieties often
comsist of smaller groups (bands or night camps| embed-
ded in larger units (regional groupings). This would also
explain why the major stages in the evolution of human
brain size appear to coincide with major episodes of mi-
gration. H. erectus (with brain size, inferred group size,
and percentage grooming time halfway between the apes
and modern humans) was the first hominid to spread
put of Africa. There is also accumulating anatomical evi-
dence for increased population movement, particularly
into eastern Asia, at the archaic H. sapiens level {Alello
1993).

Unfortunately, until we can determine the ecological
factors determining the exact size of primate groups,
this problem appears to be insoluble, What is clear, how-
ever, is that the evolution of larger groups and the con-
comitant development of effective voeal communica-
tion with an increasing symbaolic content were prohably
relatively slow and gradual and need not have had the
same cause or combination of causes throughout their
course, In the earlier stages, predation |or predation in
combination with increasing migration| may have been
most important, In the later stages, intergroup conflict
[which could well have been associated with continuing
large-scale population movement) may have become the
dominant factor. The basic point, however, i3 that pres-
sure for large groups seems to be the driving factor be-
hind the evolution of human language and all of the
cultural manifestations associated with it

This model avoids many of the pitfalls that have
plagued other theories of the origin of language, Mot
only does it allow us to predict when language began to
evolve but also it provides us with a selective pressure
for enhanced vocal communication that does not pre-
suppose cognitive capacities themselves dependent on
linguistic ability. Specifically, it emphasizes the social
context of the emergence of language without presup-
posing the prior existence of social categories waich
themselves depend on linguistic constructs, The postu-
lated mecessity for larger groups and consequently en-
hanced vocal communication as an efficient social bond-
ing mechanism also provides a selective pressure that
would affect the relative fitness of individuals within
the context of the broader ecological constraints which
they faced. Furthermore, this model is consistent with
other lines of evidence from diverse ficlds [e.g., palaco-
neurclogy, comparative anatomy, developmental psy-
chology, and primate cognition) supporting a relatively
early occurrence of enhanced vocal communication in
the hominid line and emphasizing the points of similar-
ity and continuity between modern human symbolic
language and non-human primate vocalization,
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