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area and the parieto-occipitotemporal region emerged 
at a pre-linguistic phase among some australo
pithecines, but without earlier (6.0-3.0 myr) endocasts 
or tools, it is impossible for us to confirm or refute 
their hypothesis (Tobias 1996b). 

Jerison (1977; 1991) sees the initial evolution of 
language, not as a communication system, but as a 
supersensory system, the building of a world image. 
Says Jerison, 

the initial evolution of language is more likely to 
have been as a supplement to other sensory sys
tems for the construction of a real world. The sug
gestion is that our ancestors evolved a more 
corticalized auditory sense that was coupled with 
the use of vocal capacities for which almost all 
living primates are notorious . .. (1977, 55). 

On these views, those brain centres were subse
quently redeployed or reappropriated as linguistic 
areas. The concept of redeployment is not new in 
hominoid evolutionary studies. For example, with 
the loss of the free tail in anthropoid primates, the 
tail muscles were redeployed to contribute to the 
pelvic floor. 

Another view is that from their first appear
ance the anterior and posterior speech areas 
subserved 'a language of sounds for communica
tion' (Eccles 1989; Tobias 1983a; 1987; 1996b). This 
third view is that spoken language emerged as a 
vehicle of communica~on from the beginning. Ec
cles (1989) illustrates this view when, speaking of 
the earliest hominids, the australopithecines, he 
states, 

There would have been the challenge to develop a 
language of sounds for communication. Tobias 
(1983a,b; 1987) regards Homo habilis as the initiator 
of spoken language because of the evidence from 
endocasts for the existence of the anterior and pos
terior speech areas. Such a momentous develop
ment must have had some preliminary happening 
in the primitive sound signalling that resulted from 
a genetic coding building a brain giving increased 
survival ... (Eccles 1989, 95). 

These three prevailing concepts - which may be 
summed up as motor re-deployment, sensory re
deployment and linguistic ab initio - address the 
question: on what substrate did natural selection go 
to work to produce speech centres in the cerebral 
cortex? Testability is considered by many to be the 
hallmark of a good, rigorous hypothesis. Some would 
consider that it will tax the ingenuity of palaeo-neuro
biologists well into the twenty-first century to con
vert these three notions into testable hypotheses -
and to test them! 
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Summation 

Homo habilis was the first hominid in the fossil record 
to show the curiously human trait of marked brain 
enlargement (nearly 50 per cent greater than A. 
africanus), the human pattern of cerebral sulci (or 
fissures between convolutions), cerebral asymme
try, cerebral impressions coincident with the cortices 
of spoken language, Broca's area and the parieto
occipitotemporal region (including Wernicke's area). 
It was associated with some of the earliest stone 
tools, and it appeared soon after a marked deteriora
tion in African climate and ecology. 

Inasmuch as it was the hominoid which began 
the 2 myr trend to develop Broca's and Wernicke's 
areas, in company with other 'first-ever' humaniz
ing tendencies in its brain, and against the background 
_of these ecological challenges and archaeological 
'first-ever' testimony, the author has held for the last 
18 years that Homo habilis was the first cognitively 
speaking primate. An increasing body of opinion 
has come to accept this claim in the past decade. 
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Any question regarding a major development in hu
man evolution must consider the status of Homo 
erectus. Fossils attributable to Homo erectus span a 
period of at least one million years, and probably 
one and a half million (1.8 million to 300,000). Dur
ing this time Homo erectus expanded out of Africa to 
occupy much of the Old World. More significantly, 
Homo erectus appears to have had an 'intermediate' 
evolutionary status; in some respects it was like mod
ern humans and unlike modern apes (reliance on 
tools, geographic distribution), while in other re
spects it was unlike modern humans (lack of orna
mentation or art). Based on such a general intermediate 
status it is tempting simply to conclude that Homo 
erectus communication was intermediate as well, but 
such a conclusion is not very helpful if we wish to 
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explore the evolution of language and speech. Un
fortunately, there are simply no modern analogues 
for Homo erectus behaviour. We can only draw on the 
fossil and archaeological records and apply general 
theoretical models of evolution and behaviour. The 
result necessarily lacks richness of detail. 

This essay will consider only the first million 
years or so of the duration of Homo erectus. Evidence 
post-dating 500,000, especially from Europe, is too 
difficult to assign taxonomically, making use of con
temporary archaeological evidence problematic. I will 
treat Homo erectus as an evolutionary grade, and ig
nore possible regional differences (e.g. Homo ergaster 
vs Homo erectus). 

The evidence of fossil brains suggests that Homo 
erectus may have had a vocal language. Absolute 
and relative brain size appear to be largely unrelated 
to language, as is the overall pattern of brain asym~ 
metry (Tobias 1987; Holloway 1996). The neurologi
cal evidence for spoken language consists, instead, 
of the size and shape of two regions of the brain, the 
lower left frontal lobe, and the left parietal lobe. The 
former encompasses Broca's area, which has long 
been associated with speech production, and the lat
ter encompasses Wernicke's area, which has been 
linked to speech comprehension. Palaeoneurologists 
appear to agree that in Homo lwbi/is (a presumed 
ancestor of Homo erectus) these regions are human
like in overall configuration, and unlike that of apes 
(Tobias 1987; Holloway 1996). The same is true of 
endocasts of Ho111o erectus, including that from the 
almost complete Nariokotome skeleton (c. 1.55 mil
lion years old) (Begun & Walker 1993). Tobias ac
cepts this as strong evidence for vocal language, a 
conclusion supported, but more cautiously, by 
Holloway (1996) and Falk (1993). There are, how
ever, grounds for caution. Firstly, the anatomical 
regions in question include, but are not coextensive 
with, Broca's and Wernicke's areas. These regions 
are notoriously difficult to delineate on anatomy 
alone, and in fact manifest no specific sulci (fissures) 
or gyri (bulges) that can be used as foolproof guides 
(Holloway 1996). We can safely conclude that those 
general areas of the Homo erectus brain are modern 
in shape, but must be more cautious about identify
ing the presence of speech production and compre
hension areas. Secondly, the exact role played by 
Broca's and Wernicke's areas is far from clear 
(Whitcombe 1996). Broca's area, for example, lies in 
a region that organizes many sequential actions, in
cluding speech (Holloway 1996). It is impossible to 
determine on anatomy alone if speech was the se
quential action that selected for the increase in neural 
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volume in this area of the brain. Language may later 
have exapted (Gould & Vrba 1982) a structure that 
evolved for another purpose. Wernicke's area is even 
more poorly defined and understood (Whitcombe 
1996). In summary, the evidence of fossil brains pro
vides evidence that Homo erectus may have had spo
ken language, but this evidence is not strong enough 
to stand alone. 

Post-cranial evidence neither clearly supports 
nor contradicts the neuranatomical evidence. Two 
post-cranial structures are intimately involved in 
speech - the throat and diaphragm. Neither di
rectly preserves in fossils, but they do affect the shape 
of the face and the spinal diameter (nerves enervat
ing the chest and diaphragm). The human vocal ap
paratus differs significantly from that of other 
primates, especially in the position of the larynx, the 
length of the pharynx, and the position of the tongue. 
While these differences make the human throat ca
pable of enunciating a broader range of sounds, it 
also renders us capable of literally inhaling our food. 
These modifications are almost certainly an adapta
tion to speech (Lieberman 1984). Unfortunately, none 
of the relevant structures preserve as fossils. How
ever, the shape of the throat is related to the shape of 
the skull, including the position of the face relative 
to the cranium. Modern faces are tucked up under 
the cranium, creating a less obtuse angle between 
the face and the cranial base. Early hominids, in
cluding Homo habilis, had a 'basicranial flexion' simi
lar to that of apes. Early Horno erectus from East 
Turkana (1.7 million years old) had' ... what may be 
the first example of incipient basicranial flexion away 
from the non-flexed pattern of the australopithecines 
and toward that shown by modern humans' (Locke 
& Peters 1996a, 121). The diaphragm provides the 
fine breath control necessary for rapid articulate 
speech. In modern humans one consequence of this 
is an increase in the number of nerve cell bodies in 
the thoracic spinal cord (Mac Lamon 1993, 387), which 
results in an 'expansion of the thoracic vertebrae 
canal' compared with other primates. The thoracic 
vertebrae of the Nariokotome Homo erectus is similar 
to that of apes in this regard, suggesting that fine 
breath control was not an ability of early Homo erectus. 
In regard to the anatomy of speech, then, the evi
dence is ambiguous. Homo erectus throats appear to 
have evolved in the direction of the modern condi
tion (though certainly not modern) but there is no 
evience for an evolution of breath control. At most, 
we can conclude that Homo erectus could probably 
have articulated a slightly larger range of vowel 
sounds than apes, but that rapid vocal articulation 
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was not a feature of Homo erectus' communication. 
The fossil evidence demands, I think, that we 

conclude that Homo erectus communcation had 
evolved away from an ape condition and toward the 
human condition. Homo erectus brains had a modern 
configuration in the general regions that include 
modern speech production and comprehehension. 
Moreover, there had also been some evolution of the 
speech structures of the throat. But did Homo erectus 
have a modern spoken language? In particular, did 
it use true symbols and employ a grammar? The 
anatomical evidence is mute. 

The appearance of Homo erectus in the fossil 
record was followed by a marked change in the ar
chaeological record. The location and distribution of 
sites changed, suggesting a significant change in the 
adaptive niche, and there was also a change in tech
nology (Cachel & Harris 1996). While in many re
spects the stone tools of the new Acheulean 
technology were similar to the earlier tools of the 
Oldowan, the presence of bifaces was a clear con
trast. These are extensively modified, large, bifacial 
artefacts, many of-which are bilaterally symmetrical. 
They occur in a limited number of overall shapes, 
and most archaeologists consider them to be the first 
standardized artefact (Wynn 1995). They have come 
to be the hallmark of Homo erectus' culture for all of 
Africa, and much of Asia and Europe. 

Bifaces were standardized tools, in the sense 
that Homo erectus manufactured a single basic shape 
for thousands of generations. While some have ar
gued that this shape was an accident of a flaking 
procedure (Davidson & Noble 1989; Noble & 
Davidson 1996), there are convincing reasons for 
considering the shape of these tools to have been 
intentional (Wenban-Smith 1989; Gowlett 1996). Just 
why Homo erectus produced this particular shape is 
not at all clear, though Jones has recently made an 
interesting argument about length of cutting edge 
and weight Gones 1995). Whatever the reason for the 
shape, standardization does imply the existence for 
some kind of community norm. The knapper had to 
have considered others' expectations, either when 
initially learning to make tools, or when making 
each example, or both. This injected a element of 
social knowledge into technology. Standardization 
also reveals something very interesting about tech
nology itself. For tools to be standardized they must 
exist as tools, outside of the immediate context of 
use. They cannot have been simply objects used in 
foraging and processing procedures that had no ex
istence outside of those specific contexts. Here bifaces 
were clearly unlike the tools of apes and also unlike 
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the tools of Homo habilis (Wynn 1996). 
Using bifaces to argue for or against spoken 

language has been a popular but ultimately unpro
ductive exercise. The problems are largely methodo
logical. If one wants to use material culture of any 
kind to argue about language, it is first necessary to 
integrate an understanding of tools into a theory of 
language, and this is not an easy task. Archaeolo
gists have tended to focus on two aspects of lan
guage in their search for an argument: grammar and 
symbols. Because a grammar is a set of rules for 
stringing sequences of vocalizations into words and 
utterances, and because tool manufacture and use 
are also sequential, one approach is to connect tools 
and language by means of sequential cognition. Un
fortunately, neuroscience and cognitive studies indi
cate that the sequential thinking of tool use is in fact 
different from that of grammar, and one cannot be 
u"sed to argue directly for the other (Greenfield 1991; 
Kempler 1996; Wynn 1991). A second approach is to 
focus on the symbolic component of language, and 
try to identify the evolution of symbols. Davidson & 
Noble (1989) have argued, for example, that true 
symbolic behaviour (arbitrary relation between sign 
and referant) must arise out of iconicity, and that 
without true iconic depiction, there could not have 
been spoken language. This places the advent of 
spoken language very late in human evolution. They 
make a strong case, but they tie such a strong bond 
between iconicity and spoken language that they 
allow for little in the way of intermediate conditions, 
thus relegating Homo erectus, who did not produce 
iconic depictions, to the ranks of non-human primates. 

One way around the methodological difficul
ties inherent in studying grammar, or symbols in the 
narrow sense, is to focus on the semiotic role of tools 
in culture. Anthropologists have long understood 
that tools are more than just mechanical devices. In 
modern culture they are dynamic elements that have 
an as yet poorly delineated communicative role 
(Hodder 1991). Byers, for example, has made a con
vincing argument that tools act as 'warrants' for so
cial action and as such are actively involved in day 
to day social life (Byers 1994). This warranting role 
of tools has a tangible effect on the nature of material 
culture. To use Byers' term, it 'overdetermines' the 
shape of a tool. People invest in stylistic features of 
tools that play a role in ('mediate') social action. One 
result of this is that modern material culture varies 
in a volatile fashion, with rapidly changing styles, a 
pattern of material culture change that can be identi
fied as far back as the Upper Palaeolithic. When we 
turn to the culture of Homo erectus, we do not see 
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this. Instead, we see an immense span of time over 
which material culture did not change. Acheulean 
tools could not have been warrants (Byers 1994). If 
the semiotic role of tools was different, symbolic 
behaviour in general, including communication, was 
likely to have been different as well. 

Martin Byers (1994; forthcoming) has recently 
proposed a hypothesis for language origin that de
scribes what pre-linguistic hominid communication 
might have been like. He bases his interpretation on 
the work of John Searle (1969), emphasizing the 
pragmatic aspects of signs as mediators of social 
action. In modem spoken language there is prag
matic / semantic dualism such that the information 
of an utterance and the illucutionary aspects of the 
utterances (e.g. a statement vs a directive) can vary 
independently. This is not a feature of non-human 
primate communication where any referential mean
ing is context bound. How could pragmatic/seman
tic dualism evolve from context-bound reference? 
Byers sees hominid tool use as the key. Tools are 
natural icons of their use, so that they have a natural 
communicative ftmction, as well as an instrumental 
function. Tools are 'potential mnemonic devices' of 
their actions. By manipulating tools, early hominids 
could ' . .. manifest and make public their material 
wants and intentions independently of the actual 
material actions that these tools physically medi
ated' (Byers forthcoming, 7). Of course, this could in 
theory be true of ape tools, but has never been ob
served. What would hominids have needed to exploit 
the iconic potential of their tools? In Byers scheme, 
communicative potential is achieved when the 'ma
terial action cues' of manipulation are coupled with 
vocalizations or gestures (which he terms attender 
cues), still fused to a specific referant, which ' .. . 
would have designated such details as what animals 
or plants were the intended targets, the size, number 
and physical capacities of animals or distribution of 
plants .. .' (Byers forthcoming, 20). Using Byer's 
scenario, Homo erectus' communication would have 
been characterized by the iconic action cues of tools 
combined with gestures or vocalizations to produce 
directives (you do this) and commissives (I do this) 
about present and future action. Such a use of action 
cues and vocalizations requires an ability to coordi
nate several cognitive domains, an ability appar
ently not possessed by chimpanzees, but almost 
certainly possessed by Homo erectus (Gibson 1990; 
Wynn 1993). Moreover, such a scenario requires that 
tools exist outside of the context of immediate use, 
which, as we have seen, was a feature of Homo erectus' 
technology. 
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Byers' scenario is compelling primarily because 
it describes a believable intermediate condition be
tween the communication of non-human primates 
and the modern spoken language. But is there any 
direct evidence for it? Must we interpret Homo erectus' 
material culture in this way? Byers argues that the 
extreme conservatism of biface shape corroborates 
his interpretation. If bifaces performed a semiotic 
role similar to that of modern tools, then they would 
have varied in the volatile fashion of modern mate
rial culture. That they did not is evidence that Homo 
erectus did not have a modern symbolic culture. 

When we put all of the evidence together a 
very blurred picture of Homo erectus communication 
emerges. Endocasts with modern-like frontal and 
parietal regions indicate that Homo erectus had a more 
developed vocal communicating ability than mod
~rn non-human primates and earlier hominids. 
Basicranial flexion suggests that Homo erectus could 
produce greater range of vocalizations, but the tho
racic spinal diameter indicates that rapid, controlled 
articulate vocalization was not a feature of Homo 
erectus communication. Material culture indicates that 
tools did not perform the semiotic mediating role 
that modern tools play. On the other hand, Homo 
erectus clearly invested some of their tools with a 
social load beyond their instrumental function. A 
communicative role of some kind seems likely. Byers' 
notion of iconic action cueing with vocal attenders is 
a possibility, and one congruent with what we know 
about Homo erectus cognition. The use of vocal 
attenders would select for the greater use of the 
vocal modality and the greater range of vocalizations 
suggested by the anatomical evidence, without 
necessarily selecting (yet) for phonemic I syntactic 
speech. 


