




ost dark zones of caves
throughout the world are

inhospitable places for animals to live
in. This is mainly due to the lack of a
reliable food source, because no plants
will grow without light. Typically, all
food must come from outside the caves
in the form ofwashed-in debris, bat and
cricket guano and dead animals, Known
exceptions are caves in which bacteria
use hydrogen sulphide as an energy
source, and caves that contain tree
roots.

In Westem Australia, there are two
areas (at Yanchep and on the Leeuwin-
Naturaliste Ridge) that have relatively
shallow caves containing mats of fine
tree roots reaching down into streams
and pools within the caves. These root-
mats provide both food and shelter for
numerous aquatic cave animals. Ancient
species occur in the root-mats of both

Yanchep and Leeuwin-Naturaliste cave
waters (see'Endangered', UNDSCOPE,
Winter 1998). Edyta Jasinska and
Brenton Knott, of The University of
Western Australia (LWA), have studied
these caves since the early 1980s.

The remarkable root-mat fauna
consists mainly of invertebrates
(animals without backbones), but night
ltsh (Bostockia porosa) were also found
in some of the Yanchep caves. A small
number of ancient species are found
only in a few (or just one!) of the
Yanchep caves, and nowhere else. These
caves are the only known location of at
least six Gondwanan relicts-species
whose ancestors existed when Australia
was part of the supercontinent
Gondwana, about 55-160 million years
ago. None of these Condwanan relicts
would be able to survive the drying out
of their habitat.

YANCHEP CAVE SYSTEM
The Yanchep caves occur at the

junction of two ancient dune systems:
the Tamala Limestone (Spearwood
Dunes) and the silicon-rich sands of the
Bassendean Dunes that und€rlie the
Thmala Limestone in this area. The
water in the caves comes from the
Cnangara Mound-a shallow aquifer.
held largely within the Bassendean
dunes as if in a giant sponge (see key to
landforms on page 37). In the area of
Yanchep National Park, the water table
coincides with the boundary between
the surface limestone, five to 20 metres
thick, and the underlying sands. This is
also where an extensiv€ development of
caves occurs. The limestone and caves
in the area formed between about
800,000 and 500,000 years ago.

Wthin the caves, the waters form a
system of shallow streams, a number of
them permanent and mostly only two
centimetres deep. Channels up to 20
centimetres deep occur along the banks
and in the nanowest sections of the
streams. Being so shallow, these cave
streams are extremely susceptible to
changes in the level of the groundwater
that feeds them, but 10 years ago
groundwater levels varied very little. In
fact, until the 1990s, all physical and
chemical conditions of these cave
stream waters were very stable, due to
the substantial pressure and flow
provided by the Gnangara Mound, with
liitle direct contribution from rainfall.
The freshness and low levels of ions in
cave streams are typical of waters of the
Gnangara Mound.

The fact that Gondwanan relicts
occur in caves that were formed long
after Gondwana broke up seems to be a
paradox. However, it is believed that the
animals, or their ancestors, l ived in
surface waters such as peatlands and
springs on the ancient Darling Plateau.

I Preuious poge

I iVain.'Water Cave showing the cunent
I water level.
1rueL' Close-up of the Crystal Cave
crangonyctoid lHurley a sp.).

lAboae left: The Crystal Cave
I crangonyctoid is critically endangered.
I Photos - Edyta Jasinska

I L€,?. Root-mat close up showing new
I growth (white shoots), Cabaret Cave.
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then and now (see gnph on page 38).
However, zoologists familiar with

the cave community believe that climate
cannot be solely responsible for the loss
of the permanent streams in the
Yanchep caves. During the last glacial
period (around 17,000 years ago) the
climate was much drier than at present,
yet the Gondwanan relicts persisted in

the caves. They could not have done this
if the cave streams had dried out. This
suggests that it is the combination of
lower rainfall and increased use ofwater,
by public and private water abstraction
and pine plantations, that has been
critical in the recent drying of cave
streams.

The hydraulic pressure head
maintaining the Yanchep cave streams
is no longer sufficient to keep
the streams flowing in summer.
Clarification of the contributions of me
various factors to declining water levels
is needed and studies are continuing

The graph shows the close
correlation between rainfall and water
levels close to the Yanchep caves. An
upward slope in the rainfall graPh

indicates minfall above the long-term
average, and a downward slope indicates
below-average rainfall.

The volume and speed of water
movement in cave streams has also
fallen. The water level in Crystal
Cave, which contains a threatened
Gondwanan relict called the Crystal
Cave crangonyctoid (an amphipod
crustacean) but has no root-mat
community, dropped by 25 centimetres
between 1987 and 1997. This cave
isvery close to two ofthe root-mat caves,

The stream in Gilgie Cave (originally

one of six root-mat caves at Yanchep)
dried out completely in 1996, for the

lTop left: Cabaret Cave area showing the

I tuart forest surrounding limestone
I caves.

lCentre left: This pond containing
I Crystal Cave crangonyctoids is
I regularly excavated to follow the
declining groundwater table. The plastic
surround holds back th€ sandy stream
bed to minimise the chance of collapse

| I-efr Rainfall (black) and groundwater

I levels (white and brown) at Yanchep
I from 1969 to 2000 (from Yesertener, C,
2002, with permission).
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installed in the most dangerous caves,
so as to limit the number of visits
required.

The November 2000 results of fauna
monitoring suggested that the watering
systems were keeping the original
animals in root-mat caves alive.
However, groundwater levels have
continued to fall-2001 was a very dry
year-and some stYeams did not run
even through the winter. Results of the
spYing-summer 2001 monitoring
indicate that the condition of the root-
mats, and the abundance and species
diversity of animals, in the remaining
five root-mat caves had declined'
despite the watering systems having
kept water in the pools.

In response to the recent
monitoring report, and with advice
from a consultant hydrogeologist.
Yanchep staff have uPgraded the
watering systems to supply more water
and get at least some water flowing
through the root-mat pools.

In addition, the department has
committed new resources to investigate
and implement even more robust
systems that can be easily monitored to
determine the health of cave pools. This
money will be spent on Crystal Cave, to
protect the Crystal Cave crangonyctoid,
on Cabaret Cave, which originallY
contained more species of animals than
other root-mat caves, and on Water
Cave, which still contains water. The

I Zef. A yabby in Water Cave. These

I introduced crustaceans threaten the
I Yare root-mat creatures.

| 8elorar Paul Tholen in Wat€r Cave,
I looking at bands of limestone showing
I various water levels in Previous
5e450n5.

methods developed can then be applied

to other caves.

THE FUTURE
Other threats to the root-mat

community include the potential death

of tuart trees that provide the root-mats,

vandalism, cave collapses and introduced

animals such as yabbies (Cfte,'a.r

destructorl. Nevertheless, if the cunent

upgrading ofwater supply systems is able

to maintain the root-mat community in

the five caves in which it still occurs, and

if there is an eventual change back to

higher rainfall, the prospects for this

remarkable assemblage of invertebrates
would be good. Howevel the longer the

dry conditions last, the lower the water
levels will become, and the more difficult

it will be to keep the root-mat

community alive.
The pine trees on the Gnangara

Mound are an important resource to the

State and worth manY millions of

dollars, as is the water for public and
private use. Nevertheless, reduction in

the water used by these two factors is
likely to benefit the root-mat
community. The recovery team ls
looking at how further reductions
might be achieved. For instance, the
pine plantations are now being
harvested, and will eventually be largely
replaced with different vegetation that
will use less water. Speeding up that
process could contribute to the recovery
of the Yanchep root-mat community.

The pattern and management of
future land developments, particularly to
the east of the caves, may determlne
whether or not the quality and level of the
cave streams can be maintained
Sustainable management of Gnangara
Mound water will be crucial in
determining the future of the root-mat
communlty.
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