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RESEARCH

f  H E  d i v e r s i l l  o f  \ \  e s t e r n
I  Austra l ia 's  wi ld f lou ers has

been recognised intemationally as
one of the great wonders of the
natura l  wor ld,  a  b iodivers i ty
"hotspot". The measure of diversity
used to come to this conclusion w:rs
based on what the plants look like
(their morphology). But theseplants
also have a high degree of hidden
diversity in their genetic makeup,
which is not seen because it doesn't
cause any specific change in what
the plants look like. This array of
genetic variation is just as diverse
and complex as the morphological
diversity we can see. Although the
genetic diversity of plants can not
be seen by the human eye it can be
m a d e  r  i s i b l e  w i t h  n e w  g e n e t i c
techniques. Not onlyhas this genetrc
information confirmed the high
diversity ofour flora but it has also
revealed some interesting surprises
that will influence conservation
efforts. Just as morphology can tell
us a lot about plants and how they
funcrion. the parterns of genetic
diversity can also teach us much
about the evolutionary history of
our flora.

In Westem Australia there are
many species that are quite restdcted
and occur in localised areas which
may be large distances aparl. These
plants may show few morphological
d i f ferences but  ihat  does not
necessarily mean that they have no
genetic differences. For example,
most populations of the round leaf
honeysuckle (L amb ertia orb fo li a)
occur near Augusta but there are
also small populations approx-
imately 200km arvay near Narrikup
north of Albany. There are no
obvious morphological differences
between the plants from the two
areas but genetic analysis has shown
that the isolated populations near
Narrikup, are quite distinct from the
popu la  t  ions near  Augusta.  This
means that they have been separated
for long periods of time and have
not been isolated by recent events
such as agricultural clearing. The
long period of separation for these
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poprlution, means that they have
accumu laled lots oldifferences and
have changed over  t ime in to
different genetic forms which are
known as evolutionary lineages.

T h i s  p a t t e r n  o f  r e s l r i c l e d
distribution is quite common for
plant species in Westem Austraha
and is aresult ofthe biogeographical
h isrory of  the region.  The south-
west is an ancient flat landscape
with no mountain ranges which has
been very stable with no major

glaciation events. However there
has been some instability resulting
in changes in  c l imat ic  condi t ions in
the semi arid region between the
relatively high rainfall zone in the
extreme south west and the arid
zone in the north and east. fhis
climatic instability has occurred over
the last 2 million years during the
Pleistocene time era, and has led to
a complex mosaic of different soil
types and a flora that has a high
degree of natural fragmentation. So
perhaps it is not so unexpected to
find thatpopulations that are isolated
from each other are genetically
different. But these differences havc
also been found in studies of
widespread species and is not what
we would have expected.

Genetic studies on York Gurn
(Eucalyptus loxophleba),
Sandalwood (Santalum spicatum)
and Jam (Acacia acuminata) have
ident i l ied two d i f lerent  genet  ic
lineages in each of these species.
The level of genetic differences
between these lineages suggest that
they became isolated from each
other around 800,000 to 1,000,000
years ago. This is during the middle
ofthe Pleistocene time period when
the s igni f icant  changes in  c l imat ic
conditions would have caused
isolation and fragmentation of the
flora in the region. These studies
show that even species that have
widespread,  more-or- less con-
tinuous distributions now, have been
affected by isolation and
fragmentation in the past.

The ancient  landscape of
Westem Australia means that the
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