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Homo tr~v~rtdn.fimlr~~~sis', are distinct evolutionary de- 
velopmcnts, and cognitively as much as anatomi- 
cally they are likely to have their own unique traits. 
I t  is no longer possible to adopt a progressivist ap- 
proach to the ewlution of human cognition anv niore 
than it is to other hominid features. 

The aim here will be to establish the relative 
cognitive capacities of specific hominid taxa. Tlie 
definitions of these arc set out below. Owing to our 
inabilitv to establish data on very spccific taxonomic 
groups these are relatively gencmlizcd, and i t  is not 
necessarilv the case that the units used here repre- 
sent real species, nor that they comprise the totalitv 
of the hominid record. From the range of taxa shown 
in Figure 5.1 a number of kev units are emplovcd in 
the analvses presented here. In particular, onlv tlic 
genus I-lomo is included in these analyses as thew is 
no clear evidence for stone technolop among thc 
Australopithecines tFolev 1987; Susrnan 1988) and 
this limits their use for comparative purposes. 

Earlv HO~VP:  this refers to Horm Irnbilis in the 
sensh used bv Tobias (1991) to include all the 
earlv Africanhominids not specifically assigned 
to H'onrncrccfzr~ or theaustralopithecines (i.e. with 
cnlargcd cranial capacitv, reduced face and den- 
tition, but lack in^ the cranial specializations of 
Hovw im*tr[s). Manv authors, mvsclf included, 
would prefer to split this material into two spe- 
cies, Homo lmltilis (e.g, the Olduvai hominids + 
KNM-ER1813) and Hiwro rrrdolfc.ir.sis ( e . ~ .  KNM- 
ER 14701, a larger and niore robust species (Wood 
1991). This hominid occurs in sub-Saharan Af- 
rica between 2.3 and 1.6 Mvr (Hill e f  nl. 1992). 
Earlv (African) Hartto mctrrs: in the generalized 
sense the taxon Homo crr.ctrrG occurs in Asia and 
Africa, from 1.6 Myr to 0.3 Mvr. I t  is possible to 
distinguish various attributes that are unique to 
the later Asian forms, and so some authorities 
recognize an earlv African taxon (Hottro rr,qnstcr) 
(Andrew 1WI; Wood 1991) and hwe, later, Asian 
Honro twctrrs. This distinction is made here, and 
'early African Homo t*rrlcttrs' refers to the mate- 
rial, such as KNM-ER3733, occurring in Africa 
betwcen 1.6 and <1.0 M y .  
Later (Asian) I h n o  rrccfrrs represents the rernain- 
der of 'Hom crectrrs', and is generally later (<I .0 
Mya) and confined to Asia. 
Pre-Horno snpi~rrs: Hiwo sq7irns is conventionally 
used to include all material that post-dates Homo 
rrc~trr5 and shows cranial expansion (>I000 cc) 
and a reduction in facial height. This makes the 
taxon extremely polytvpic. Recently i t  has becn 
argued that the taxon Homo snpicrw should be 

coniind to anaton~icaIIy modern humans (Stringer 
& Anclrews 1988; Tattersall 1986; Folcy 1989t.1. 
miis leaves various problems in assigning the 
later Middle Pleistocene and early Upper Pleisto- 
cene m a t e d  consistently. Here 'pre-Ifi~tltclsnpirizs' 
refers to the, primarilv European, later-Middle 
Pleistocene fossil hominids. 

5 .  Homo trentrtit~rt/rnln~si~: that part of the 'archaic 
Homo snpie~rs' category of the conventional clas- 
sification that has distinct mid-facial prognathism 
and a number of otlicr unique features, and oc- 
curs in Europe during the upper PIeistocene un- 
t iI approximntelv 35 Kyr,  and conteniporancouslv 
in tlic Middle &st. I t  represents tlic best known 
non modern liominid, and to many authorities 
constitutcs a distinct species cvolving in parallel 
to modern humans (see Tattersall 1986). 

A. Hotrro snpierrs: refers to anatornicallv modern hu- 
mans, occurring from approximately 1011 Kvr in 
Africa and the Levant. Where associated data 
relating to Hom snpi~rrs is used (see below), late 
Plcistocenc and hunter-gathering modcrn hu- 
mans arc used. 

In the subsequent analyses thcse taxa consti- 
tute the units used. 

Quantitative measures of cognitive states in 
extinct hominids 

The fossil and arcliaeological record contains n 
number of lines of evidence that have been used to 
infer the cognitive states of the hominids. These arc 
both anatomical and behavioural. Here onlv those 
that are susceptible to quantitative analysis and can 
be ass i~ned to several of the taxa arc used. The fol- 
lowing variables may be defined: 
1. Rrnin sizcn~td mce~dwl i~ t ion  qrrotirwl. Overall brain 

size, which can be calculated horn cranial capac- 
itv with considerable accuracy, is generally 
thought to be a good indicator of the overall 
in forrna tion-processing capaci tv  nf a species. 
However, the primary determinant of brain size 
is bodv size. In assessing the significance of brain 
size i t  is therefore necessary to factor out the 
effect of brain size. Tlie relationship betwcen 
brain size and trodv size is allomctric and a 
number of models have been developed to de- 
scribe the relationship. These mav be used to 
calculate the enccphalization quoticnt (EQ), 
which is thc size of thc brain relative to expected 
size for a particular body weisht. Two expo- 
nents are generally used - two thirds (Jerison 
1973) and three quarters (Martin 1983). The 
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Table 5.1. A~ml~irni i- i l l ,  E i ~ l ~ n i v o ~ r m l  ~ m i  l i i c  Iri.;toril r w i i ~ l ~ l c - s  o/~.t-tirrct h r r i t ~ i d  lnsn ~ ~ r r i i  rwr l t i  Homo sapiens f r o ~ ~ ~  vhiilr ' ~ y r i t i w  stntt-c r m l /  

Ilr rrr f t7rrd. S w  t d  lllr r f i w ~ r ~ ~ i o r ~  arrrl ~ ip f r r f r t r~vr  of r w r i n l h  m t r i  t r i m  !+P tcr t  for l ft*tnils NI I~ m r r c t * ~ .  

rnccphalinlion Enccphdixrtion Vcnrnner Ratio Duration of Archacolo&al Age of eruption of I 
Qunticnr ('TQ'l Ounticnt 1'1 Q'l arrhaeolo~irrl complcritv mandibular Hl 

l l ~ r l l o n l  I\1artlnI terhnocomplrr lMyrl  (number nl Inat tvpecl fvrarrl 

Table 5.2. Rntio of br l rer~ ior i rd  n t ld  ) r r t ~ r d ~ i o / o , ~ i c o I  chnrnctmiilic.: of Homo c p r i i r .  1r1 dl cns~.s Homn hahilis - 0. 1 
I 

Taxon Jeriron'r Encephalirrtion Qunticnt Urcrorlex Ratin Archnnlnpical Longevitv Tschnol~ ica l  Complexity Ase of 'Maturation 1 

Table 5.3. Rntio {if l ~ t ~ l ~ ~ i r ~ i o r r r n l  nild r r ~ r r r o C r ~ d ~ ~ g i n ~ l  r l rn r r~c l r r is t r r~ :  (if Homo sprciw. 111 nll crt i i> i  Iiomt) sapirnr; = I .  1 
IIW~,, h d ~ ~ 1 . .  11 i? n s~ n nz 11 IW 11.- 
1 1 ~ ~ ~ ~ ~ 0  ~m !I!< f A f r t 5 ~ , m ~  fl  95 !I XU I1 102 I1 lh  1 1 . F  

I I.W~ ~ w ' ~ I , G  (A~I,,") 11 i ;  11 ~1 VI n: [I 10 II.W 
I'rr.lf,.n.,f ,.!r.: I-. 11 U h  I 1  1U n 13 

I ~ , . W , ~  rf,,7rf~ir~~~~~,,~,.tt.,~ 11 uv II.IIU II 61 I .n* 
I (in 1 1 1 1 ~  I W H I  I 1~~ I ( ~ 1  
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Table 5.4. Rntia cT I ~ t - h n i ~ i ~ w n l  nrrrf ~ ~ r r r r o l ~ i o l o ~ i r n l  d r n r r i c t i ~ i ~ t i c s  rif Homo q)t'rit3sr 111 i l l1 cnws Homo hahilis = 0 ntrd Homo sapienc = 1 .  

T a r  on Jetiron'* Fnccphallration Quolienl Nforortra  RaLio Arrhaeoiwkal Lnngcuilv Technnlnpical Complcrity Age of Mataration 

each of the variables, and it can he seen clearlv that, correlation coefficients (in order to remove scaling 
for example, technological parameters alter very lit- effects) tlie level of association drops although thc 
tle for most of the non-modern horninids. It is onlv rank order remains the same. 
with H m o  snyiens that there is much change, and A related point is that the baseline of change is 
then i t  is very dramatic. In contrast, nmcortex ratio very different for tlie different taxa. Honro hnbilis pos- 
shiits gradually and relatively continuouslv across sesses over four-fifths of the neocortex ratio of Honro 
the tam. An attempt can be made to assess the de- s~pitw, about half of thc EQ, and matures at about 
gree of association statistically, although the small two-thirds of the rate found in modern humans. In 
samples and unknown error levels rule against us- contrast, the archaeological/ technologicaI measures 
ing these measures to assess statistical significance. show less than 10 per cent of tlie cap3bilities found 
However, Table 5.5 shows the correlation coefficients in earlv modem humans. 
for the rclativnship between the cognitive variables. 
The strongest associations are between archaeologi- 
cal complexity and EQ (r = 1); archaeological dura- 
tion and EQ ( r .  = -.99); n~aturation rate and neocortex 
ratio (r = .96); and arcliaeological duration and 
neocortex ratio (r = -.9l). It should be rernen~bered 
fw the first two associations therc are no  EQ data for 
two of the taxa. If  the ratios are used to calculate the 

Furthermore, change is' not always unidirec- 
tional towards greater coniplexity, reaching a peak 
in modem humans. For example, the Asian Hvrm 
p r ~ ~ h t ~  display less technological complexity com- 
pared to earlier African Horno rreclrrs. In the case of 
Neanderthals and modern humans there is consid- 
erable complexity. Neanderthals share some teclino- 
logical characteristics with early Homo snpinr:: (Skhfil 
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and Qafzeh), and also show increasing complexity 
at thc end of their time span (Ch,itelpcrronean, 
Szelctian, ctc.). Conversely complcx and 'modem' 
technologv (cf. Uppcr Palaeolitliic) is not alwavs as- 
sociated with modcm Hrmo snpitws. It is the case, 
howcver, that in Europe at the transition betwecn 
Neanderthals and Horrro snpictrs there is an increase 
in tcclinological complexity (Mellars this volume). 

These three observations together have impor- 
tant implications for debates about the abilities and 
cognitive states of extinct liominids relative to mod- 
ern humans. The level of difference between modcrn 
Iinmans and other species depends upon the mcas- 
ure used. Technology will exaggerate the differences, 
while neocortex ratio will emphasize continuity. EQ 
and maturation ratc indicate an intermediate posi- 
tion. The simplest conclusion to be drawn is that 
different skills and capacities evolved at different 
rates at differcnt times, and therefore that the various 
extinct hominids may have had genuinelv differcnt 
combinations of Peliavioural and intellectual traits. 

From the relative patterns of these various traits 
it is perhaps morc interesting to see whether any 
biological insights can be gained from the pattcrn of 
change, rather than being concerned with the rela- 
tive rankings of thc taxa. These may provide a better 
understanding of the evolutionary processes that led 
to the evolrition of modern humans. 

For tlie earliest part of the hominiii evolution- 

1 
ary history, the rate of maturation appears to change 
most significantlv. This pattern would be seen even 
morestronglv if  comparisons with Australopithecines 
were made. This implies that changes in life history 
strategies and thcir underlving pat terns of parcntal 
effort and investment are the first shifts to occur. 
These are associated with a gradual change in 
ncocortex ratio. Dunbar (1992) has argued that this 
change reflects increasing group size, and it may be 
argued here that thc conjunction of these two vari- 
ables implies an ecological and energetic change in 
the earlier phases of hominid evolution, resulting in 
a changc in social st rategv and hence both the condi- 
tions under which enccphalization may occur and 

the sclcctive pressures leading to such a changc. 
Subsequent to these life history and neurological 
changes therc are associated, possibly threshold, ef- 
fects in E Q  and technology. These, howevcr, occur 
later (with prc-Hi)tr~o sn\~ieirs) and also very rapidly. 

I t  should be remembered that the analyscs pre- 
sentcd here have becn based on comparisons be- 
tween taxa, and thew do not nccessarilv rclate to the 
actual rates of change through tinie. Figure 5.4 shows 
the extrapolation from this data of the possible ratcs 
of change for these variables. Such extrapolations 
would support the notion that for neocortcx ratio 
and maturation ratc therc is an earlier, nmre ex- 
tended and gradual pattern of change than is found 
in thc technological record. 

Conclusions 

Thc primary purpose of this paper has been to argue 
that any attempt to examine the evolution of human 
c q n i  tion must be based on the palaeobiologically 
observable pattern of hominid evolution. Models that 
seek to map and explain thc cvolutionary pathwavs 
from the prc-human mind to the abilities of modem 
humans must be consistent with the only direct evi- 
dence of the timing of this evolution and the condi- 
tions under which it occurred. Such an argument in 
turn places the onus on plaeobiologists to provide 
data on the cognitive abilities of extinct hominids 
that allows comparison between taxa. Somc steps in 
this direction are made here, but it needs to be 
stressed that the data yresentcd are based on sparse 
and small samples, and analysis has only been possi- 
hie using pooled taxonomic information that ignores 
any within-group variance or time-transgressive 
trends. 

Such data, however, do provide some tentative 
insights into tlie pattern of human cognitive evolu- 
tion. The first of these is that no single variable can 
represent the character of cognition, and when sev- 
eral variables arc used a levcl of independencc can 
be observed. I t  is possible to show that different 
abilities evolve at different rates at different times. 
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