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very real problems as to how to decide upon 
what, in a particular instance, constitutes a 
species. 

A particular advance described by Kelley 
and Xu 1 is determination of the sex of indi
vidual, isolated canine teeth using indices of 
crown height and tooth length. They show 
that all of the larger canine teeth in the 
Lufeng sample are from males and that all of 
the small ones are from females. If this 
analysis holds up it demolishes Wu and 
Oxnard's2

•
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•
11 interpretation of two species 

distinguished by size, as that model would 
predict the presence of both sexes in each of 
the size groups. 

In dealing with morphologically homo
geneous, but metrically variable samples, 
two positions have traditionally been adopt
ed - that the sample represents a single, 
highly dimorphic species; or that it repre
sents two species, each of which displays a 
relatively low level of dimorphism. But there 
is a third possibility, which is that the sample 
represents two dimorphic species whose size 
ranges overlap. Cope6 has shown that such 
could easily be the case with guenons- teeth 
of two or three species of sympatric Cerco
pithecus that are morphologically homo
geneous and overlap in size can be mixed to 
provide a sample in which two clearly 
defined size clusters of canine teeth occur, 
one male and one female, each of which con
tains a single sex sample of more than one 
species. So the Lufeng pattern of variation 
can be mimicked in a multiple-species sam
ple of Cercopithecus. 

The question that palaeoprimatologists 
must confront is whether the guenon exam
ple is relevant to fossil apes. Kelley16 feels 
that it is not, and that only hominoids pro
vide a suitable model for the patterns of 
geographical distribution and variation. 
Hominoids however exhibit low species 
diversity compared to other groups of pri
mates and have few sympatric taxa that can 
be used to model what might happen in a fos
sil assemblage. Kelley believes that homi
noids of similar morphology and similar size 
do not occur sympatrically because aspects 
of ape biology would prohibit it. But we 
know that this kind of sympatry occurs in 
guenons, and also in lemurs20

• Thus, the 
argument that present hominoid distribution 
and variation reflects ecological limits 
requires further analysis before it is accepted 
as the basis on which we interpret the past. 
This is particularly the case as most workers 
recognize the hominoid primates as relict 
populations. Hominoid primates were once 
much more speciose and widely distributed 
than is the case today, and it is well known 
that species diversity in relict faunas is 
impoverished. Perhaps modern hominoids 
are too impoverished to provide a suitable 
yardstick against which one can compare 
fossil samples from a time when hominoids 
were more diverse and more widely distri
buted. 

One might look to the fossil record to 
resolve this conundrum. But samples of Mio-
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cene apes that many workers interpret as 
containing more than one species, and thus 
in support of the view that modern apes are 
impoverished in species diversity (for exam
ple Dryopithecus fossils in the Miocene of 
Spain, fossil apes from the middle Miocene 
of Pa§alar, Turkey17

, Sivapithecus from 
Indo-Pakistan, and Proconsuf2 1 from the 
early Miocene of Kenya) can also be inter
preted as single species if Kelley's position is 
adopted. One's analytical models (and, 
ultimately, one's inferences) are thus deter
mined by one's perception of hominoid ecol
ogy past and present. 

If one adheres, as I do, to the principle that 
hypotheses in science must be falsifiable, 
then, based on the criteria developed by 
Cope6 , the Lufeng material is not a single 
species. Kelley, for one, believes however 
that falsifiability is not in most cases applic
able in the strict sense to historical science 
such as palaeontology. Likewise, if one 
believes that morphologically and metrically 
similar apes are unlikely to occur sympatri
cally, then one will necessarily interpret all 
such accumulations in the fossil record as 
a single taxon. But the circularity of the 
reasoning prevents the result from corrob
orating the assumption. 

There is no question that Kelley and Xu's 
work, particularly by adding gender to the 
equation, has advanced the analysis of palae
ontological variation, at least for fossil apes. 
They could well be right that the Lufeng 
material represents a single species whose 
sexual dimorphism extends the limits seen in 
modern animals. The difficulty is that I can 
see no method by which we can ever find out 
whether they are correct or not. D 
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DAEDALUS--------

Prestidigitation 
CoMPUTERs still can't read. Even with the 
error-prone assistance of scanners and 
character-recognition programmes, the 
best way of getting text - and certainly 
handwriting- into a computer is to type it 
in manually. Daedalus is now changing all 
that. He presents DREADCO's Digital 
Paper, and its matching Digital Ink. 

Digital Paper is hydrophobic, except for 
an invisible pattern of wettable dots spaced 
to the dot-matrix printer standards. Digital 
Ink can wet only the dots. Any text or image 
it forms on the paper is thus perfectly 
dot-digitized at standard spacing. More 
cunning still, each sheet of Digital Paper 
carries a matching grid of vertical and hori
zontal optical fibres just below the surface. 
Each dot is on the intersection of two 
fibres. 

Digital Ink is a fast-setting resin with the 
same refractive index as the optical fibres, 
loaded with dark pigment-particles. When 
it lands on a dot, it glues the intersecting 
fibres together by a path short enough to 
contain few or no absorbing particles. Light 
shone down the vertical fibre is then effi
ciently coupled into the horizontal one. 

A sheet of Digital Paper can thus be read 
in two ways. The human eye just sees a nor
mal image, sharpened and clarified by dot 
digitization. But the special DREADCO 
reading-frame, with an array oflight-emit
ting diodes along the top of the paper and 
an array of sensing ones down the side, 
scans it digitally. Each emitter diode in 
tum sends a brief pulse down its vertical 
fibre, while the sensing diodes record 
which horizontal fibres light up in 
response. Every dot on the whole sheet is 
digitally located by its vertical and horizon
tal coordinates. 

Thus paper becomes machine-readable 
at last. Any image on Digital Paper, text 
and graphics together, can be instantly 
loaded into a computer. Its flawless stan
dard digitization permits rapid conversion 
of text to characters. The whole image can 
be manipulated, stored or transmitted in 
digital form, reprinted at local or remote 
sites, all with no degradation. 

Even full-colour print-images could be 
digitized. Up to seven mutually immiscible 
liquids are known to chemistry. So three 
different kinds of dot, each wettable only by 
ink of the right colour, should be quite 
feasible. A colour picture printed this way 
would be digitized like a television picture: 
indeed, Daedalus plans to match his paper 
exactly to television standards. One stan
dard format of full-colour graphics will 
then link all the media in a wonderful rain
bow alliance. Captured by video, manipu
lated by computer, lifted from or printed 
onto paper, the colour-supplement dream 
of endless trendy imagery will riot around 
us with even greater exuberance. 
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