
© 1990 Nature  Publishing Group

NEWS AND VIEWS 

widely separated populations are much 
more similar than expected by diffusion 
alone '". There is a similar pattern in the 
relationship between language and geo
graphy in Polynesia11 . 

Trends in gene frequency from south
east to northwest Europe may reflect 
demic diffusion 12 , a process intermediate 
between local diffusion and mass migra
tion . As early farming communities 
expanded and spread west , they interbred 
with local hunter-gatherers. Genes in the 
east are typical of the newcomers, whereas 
those in the west retain an admixture from 
the original inhabitants. Most European 
languages - excluding Basque and a few 
others - belong to the Indo-European 
family which may itself have its roots in 
the origins of agriculture in the Fertile 
Crescent1>. 

Horizontal transmission 
Unlike genes, language can spread hori
zontally. In some places, this has de
stroyed the relationship between genetic 
heritage and speech. In the Pacific, for 
example, there is a sharp genetic change 
near Fiji in spite of a smooth gradient in 
language1'. Bird-song dialects rarely last 
for more than 20 generations, and are 
transmitted by learning, with no genetic 
differenes between populations with dis
tinct dialects1' . 

Shared patterns of human genes and 
language around the world suggest, how
ever, that such horizontal transmission 
was not widespread in the sparse human 
populations of earlier times, as the paral
lels between the evolution of genes and 
language reach back into prehistory. A 
phylogeny of 42 human populations based 
on 120 gene markers fits well with a world 
tree of language superfamilies1". For 
example , there is an ancient genetic split 
between African and non-African popula
tions which accords with the distinctive
ness and diversity of sub-Saharan lan
guages . The origin of language could even 
have been the catalyst for the spread of 
modem humans across the globe. 

A language is a group of mutually in
telligible dialects. This definition is close 
to that of a biological species: a group 
of actually or potentially interbreeding 
populations. Like species, languages are 
more-or-less closed evolutionary units 
which cannot easily be penetrated . As 
it is hard to measure gene flow or mutual 
intelligibility , taxonomists and linguists 
are forced to use morphological criteria 
when defining the units they work with . 

A problem common to linguistics and 
biology is just why such morphological 
units exist: why should inherited inform
ation be divided into distinct clusters? Per
haps clustering is an inevitable conse
quence of evolution. Anything which -
like species and languages - evolves by 
descent with modification automatically 
produces discrete taxa17

• This may be the 
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only reason why asexual species can be 
defined. Mutual recognition, which is 
involved in sex and in social structure, 
binds local populations into tighter lingu
istic and genetic clusters than does com
mon descent alone. The cohesive effect of 
shared signals is seen in the warning col
ours of mullerian mimics - in Heliconius 
butterflies, regions of hybridization 
between areas with contrasting signals are 
narrow, as hybrids are less fit than those 
giving an unambiguous warning mes
sage18. A similar mechanism could explain 
why the boundaries between dialects are 
so sharp: for example , the pronunciation 
of some vowels changes over a few 
kilometres between the English Midlands 
and East Anglia 19. 

What of the future? Increased mobility 
and the frequency-dependent disadvan
tage of rare languages mean that linguistic 
isolates are now endangered species. The 
diffusion of genes and languages will tend 
to smooth out barriers. For example , Low 
and High German are distinct dialects 
separated by a sharp linguistic boundary 
across northeastern Germany. In the 
Rhine delta, which has been settled for 
much longer, they have become blurred: 
separate components change over in dif
ferent places19 . It is still an open question 
whether the newly found concordant 
genetic boundaries that subdivide Europe 
are just the neutral relics of ancient move
ments, or whether they are actively main
tained by linguistic barriers. Detailed stu
dies of the genetics of frontier populations 
are needed before we can understand 
what shaped the nations of the modem 
world. 0 
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DAEDALUS-----------------

Superficial data 
IN today's increasingly automated world, 
one problem looms ever larger. How do you 
prove to a machine that you have a right 
to do something? It may be paying for 
a service, drawing money from a cash dis
penser, travelling on a bus or train, enter
ing a workplace, logging on to a computer, 
making a telephone call or many other 
things. The current solution lumbers us 
with masses of cards, tickets and so on, 
often backed up by memorized codes as 
well. 

Daedalus has a new solution: a 
machine-readable tattoo. A simple bar
code on the wrist, say, might identify the 
wearer, but could never be updated or 
expanded, and would be very easy to forge 
or copy. So Daedalus proposes a magnetic 
tattoo, an area of iron oxide implanted into 
the skin. Iron oxide can be made in various 
shades of yellow and brown, cosmetically 
quite acceptable to most races (whites will 
be hardest to colour-match). Once in place, 
the tattoo could be written to, or read from, 
by standard magnetic methods. 

This elegant scheme could encode all 
sorts of permanent or temporary authoriza
tions. Name, date of birth, social-security 
number and blood group would be quite 
permanent. Credit-card data, driving
licence details, workplace status and mag
netic pass keys might change from time to 
time. In addition, the tattoo could be used 
for all sorts of temporary or rapidly chang
ing data. Its credit balance would alter 
every time the wearer bought anything with 
his tattoo, or paid money into his account 
with it. He could use it as a bus or train or 
theatre ticket, on which authorization 
could be written at the pay desk, checked at 
any time by officials, and erased at the exit. 
The masses of clumsy cards and tickets 
which now encumber our wallets would be 
completely outmoded. 

Security would improve, too. You can't 
lose or steal a tattoo, nor can you easily 
photograph or copy a magnetic pattern. 
Even so, crucial financial data might best 
be protected by an update code. The com
puter reading or altering this data should 
always write a new check code on the tattoo 
and keep a note of it. A forger cannot know 
the latest code, so his forgery will always be 
out of date. Accidental erasure will be 
largely prevented by the intervening barrier 
of skin; in fact tattoo-coding equipment 
will need a special high-field writing bead. 

As the magnetic tattoo gains social and 
legal status, it may acquire ceremonial 
value as well. Daedalus has visions of the 
marriage of the future, in which bride and 
groom have their marital status ceremo
nially updated; and the ritual humiliation 
of bankrupt businessmen or disgraced 
officials by public erasure of their credit 
limits or workplace-status numbers. 
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