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I S manl people would be aware.
- l lL  we have wi tnessed an
appalling number of mammal
ext inct ions s ince European
settlement, accounting for about
one-third of a1l extinctions
worldwide. The most severely
affected Australian mammals have
been the marsupials. Because many
are now extinct, there is nothing left
to 'discover' about these unique
animals and their only reminder of
what they looked like and whatthey
mighthave done are leftin museums
and collected as bones in places
such as caves. One recent example
ofthis was arockw allaby (Petrogale
sp.), a small kangaroo species from
Depuch Island, off the Pilbara coast.
This taxa only recently vanished

laround the l970sr and the main
reason is probably because of
predation by introduced lbxes.

One of the problems with the
Depuch Island rock-wallaby was
that its taxonomic status remained
unknown, that is, we don't know
exactly which species it actually
was. It could be one of two possible
subspecies of P. lateralis, each
possessing a different genettc
'signature'. There are a number of
different genetic markers which
conta in wel l -def ined regions for
discriminating differences among
marsupial taxa. Therefore, in order
to determine the subspecies status
of this rock wallaby we used DNA,
the building blocks of 1ife. DNA
extracted from any sample can
identify the species, gender, and
provenance (location or place of
origin) of the sample animal. It can
also provide direct estimates of
parentage (lineage) and even the
genetic variations within a
population. This'fingerprinting'
uses the same technology thathuman
forensic science uses to solve crimes.
DNA is the perfect method to
determine the species because first,
i t  does not  re ly  on external
appearance, and second DNA is a
genetic time-capsule containing our
history and preserving it long after
death.

Ancient DNA is a general term
used to describe any genetic sample
from 80,000 years ago up to last
week. Technically, finding human
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remains that are less than 50 yeals
old is stil l considered to be part ola
forensic investigation. However
with animals, once it's dead, it's
considered lo be ancient. What i5
more exciting is that there at'e more
than 1.5 billion samples of ancient
DNA in museums around the world
in the form ofbones, skeletons, teeth
and even old documents or clothing
made from the hide of animals, many
of whom are now extinct. The only
drawback is that many would be
contaminated by other DNA. For
instance,just think about how many
people may have handled a 100 year
old bone in a museum. Everyone
who handled i t  would have
'contaminated' the sample with thelr
sweat, skin cells, hair and even by
just breathing on it. What has to be
remembered is that there is probably
only a little bit of 'real' DNA left rn

the bone, and it doesn't make sense
to get a result from the last person
who handled the specimen !
Distinguishing betw eenlhe real and
contaminatingDNA is the important
trick in ancient DNA analysis.

This is exactly what we did with
the Depuch Island rock-wallaby.
DNA was extracted from a tooth-
root (which, because itis embedded
in the lowerjaw is less likely to have
been contaminated) and a compact
bone sample of the femur, in an
a n c i e n t  D N A  I a b o r a t o r y  i n
Germany. The amplified fragments
could easily be seen on a special gel
for looking at DNA. The result is a
sequence of lines in a DNA pattem,
ratJrer like a bar code, which is
unique to each species (see fig 1).
Comparing the codes with each other
enables the researcher to determine
how closely related they are. This is
the same technique that was used to
identify endangered species of
whale being sold as meat for human
consumption in Japan, but with the
added problem of going back in
time. Sequencing these fragments
allowedus to distinguish the species
as P. larerolis lareralis, which is
still found on mainland Australia,
but not directly adjacent to Depuch
Island (that species of rock-wallaby
is the Rothschild's rock-wa1laby, P.
rothschildi) .

A clear conservation outcome
from this work was the
demonstration that the tooth could
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Fig I A nu mber of DNA sequences from seven species of rock wolloby. The sequence
oi the top is the Depuch lslond rock wqlloby used in ihis study, ond this hos the
greqtest sjm lority to P. laterolis loterolis.I he similority con be seen by the dots below
the top sequence, which rgpresenl lhe some sequence. The moin po nt to note is
thot ihere qre lots of differeni DNA sequences in the oiher rock wolloby sequences,
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