HRIEF COMMUNICATION

YARRIES AT DALHOUSIE SPRINGS, NORTHERN SOUTH AUSTRALIA:
MORPHOLOGICAL EVIDENCE FOR LONG TERM ISOLATION

This paper sicms from a camprehensive morphological
analysis of the taxonomy of the destrucior group of the
genus Cherux, ' Since the $pecimens Mrom Dalhousie
Springs proved to be morphologically distinct from all
other specimens examined, rthey are given special
consideration here,

Dalbousie Springs are u seriey of over 60 active mound
springs distributed throughout an area of about 60 km?,
160 km NE of Oodnadatia in the far north of South
Auyiralia.! While located within the Lake Eyre Druinage
division, they are isolated from the major waterways and
lakes of central Abstralia.

Morphological analyses included both bivariale
(analysis of covariance) and multivaciaste (principal
companents analysis) techniques,'? On the basis ot fifry
metric and mulhsiate characters, the specimens from
Dalhousie Springs are ¢losest 1o €. destructor, which g
the only other species of Cherex Lo be Tound in central
Australia.® Of these characters, the Dalhousie Springs
specimens could be distinguished siausuivally [from
C. destructor by their relatively broad arcola (the distance
between the hbranchiocardiac groaves), short thorax, and
short yostum, and 1o a lesser extent by relatively large
chetae and broad rostrum.! These charuclers are
illustrared in Fig, 1,

The Dalhousie Springs spevimens are separaied muost
conspicuously from € desiructor by their relatively broad
areola. The relationship betwesn areola width and ocular-
carapace length Tor the Dathousie Sprngs specimens (a),
L. albidus (b) and C destructor () is shown in Fig. 2.
‘The data far Dalhousic Springs specimens represent
callections from several mound Springs. Thiese data were
log-transformed to linearize the allometric relationship nf
arcola widily with ocular-carapace leagth, Analysis of
covariance indicated that the elevations of these regression
lines are significantly different (F5 499 =611, p=< 0,001),
A pasteriori comparison of the elevations using Tukey™s
Test” indicated that the differences between each pair of
lines are statisucally significant (p<0.05), with the
Dalhosic Springs specimens having the broadest areolac
and C. destructor having the narrowest,

13alhousie Springs are thought to have formed during
the late Pliocene-early Pleslovens and the suirounding
area hay been substantially dry since the late Tertiary.™’
However, in modern rimes, flood warers from the creeks
near the springs would have provided a connection
between the springs and the Finke river system vig spring
run-olf during particularly wet years,” Tt has been
suggested that these conditions may have occurred
nurmerous Limes in the past 1000 years and possibly more
Frequently during the Pleistocenc when the springs niay
have been at a ielatively Jower elevation.’ la the light of
these suggestions, il is inleresting thar {hese popularions
have maintained their morphological integrily, probably
it the face of repeated invasion by C destrucrar, Ope
explanation for this may be thai rhe yabbies of Dalhousic
Spnings may have developed pliysiological talerance ol the
high, relatively constant temperature 1o which they are
exposed, Invading C. destrucior may no be ahle to survive
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kg, 1, Cephalothoracic measuremenrs distingmislnng the
Dalhousie Springs yabbies from ather specimens of
C destrucior, TCL, 1otal-carapace length; OCL, acular-
carapace lengthy TL, thorax length; RW, rostrunt widit;
AW, arcala width. Rostrum length was calculated as (he
difference hetween 1CL and OCL.

and reproduce under these conditions. Ecological 1solatlon
af popularions hetween which [biere are no geographical
barriers has been deseribed for some species of Gammarmes
which inbubil regions with differing salinities."
Individuals from different populations of' saime “species™
were 5o specialized that they could not survive and
reproduce at any common salinity.

On the basis of zoogeographic evidence not connecied
with Dalhousie Springs, 1 have previpusly postulaied that
C. destrucior arose as a result of increased selection for
dronght tolerance during the late Tertary=-Pleistoveu
phase ol jucreasing aridity and that it arose from a
previously widespread “C. albidus-like" ancesior."? This
latrer species 15 now restricted o soothwestern Viclorid
and [he extreme southeast ol South Awustralia. The
similarity of the Dalhousie Springs spéciinens 1o
€ alhidus, whth rspect 10 relative areola width is,
thercfore, particulurly significant. Mound springs also have
been suggested as providing refuges for aquaric fauna



wn
L]

14 A
'E 4‘!_,.-1" &
% X
-3
s,

LT, T T T T T 1

26 z8 10 32 34 36 18
LNTQCL mm}

g 2. Lines of best fit Tor the log-log regressions of areola
widith on ocularcarapace length. a, Dalhousie Springs
in=75); h, C. allidus {in=526k <. C. destructor (n=900).
All regressions are stalistically significant (p <0.001).
The ¢ircles indicate the positions of individuals from
Dalhousic Sprines.

dunig peniods of mereased andiny.” An association
between dreola widih and the environment has been noted
for cambarid species, wide arenlae being largelv restricied
to highly oxyveenaled lotic habilats and narrow areclas
bieing mare common on crayfish inhabiting watzrs of lower
axygen coacentrations,'™"! This association was related
to Ihe fact thal 2 lengthening and narrowing of the areola
will result in a concomitant enlargement in the gill
chamber " We ight therefire predict thar 2 drougn-
adupled spevies (ie. O desiructor) would have a relatively
narrow ancola. As C. destrucror populatans inhabiting
the cooler. wetler areas of oentral Victoria and
soaitheastern New Soulh Wales do nol show any
broadentng ot the areols, ¥ this relationship (if it applies
1o parastacids) s not & proximal one

Although the Spring water 1empcratures are high,
dissolved oxygen levels are generally high o saluratsd m
mosl springs, excepr in the immediate vicinily of the
venl,? The permanent water of the mound springs would,
therefuce, buffer the crayfish from the effects ol ardity
and subseguent selecnion for drought wolerance, For Murther
inlerpretation of the pattern ot morphological variation,
it wauld be interesung ta know whether there has been
2ene flow between (he Dallwousie Springd crayfish and
1ypical G destriuctor. Future ipvestigation wsing other
methods (c.g. immunalogical techniques) may help 10
larify the relationships besween the Dalhousie Springs
populations, O destructor and C albidus.

Although these specimens are murpholgically very
dastinct from the other C destruector specimens, their
lnxonomic statug is far from clear, The possability thai their
dustinctive morphology 1% environmentally induced must
be considered, The Dalhouvsic mound springs represent
an cxireme environmenl. Spring walsf temperatures a1 the
solrce vary from 29°C to 44°C, the holier springs bewg
in the north.'> While summer water temperaturey may
reach these levels in Other parts of centeal Ausisalia, the
spring water emperatires are constant Lhroughout the
yeaT; f lemst 2t Lhe source. These springs rarely Mow mure
thag 15 km from their source due o the high evaporation

rate (2500 mem/annum). ' I the unusual morphology of
the Dalhousie Springs specimens is environmentally
induced. some indication of morphological similanity with
other central Australian populations mighl be expecled-
However, with respect 1o the characters which distinguish
the Spring specimens, yabbies from other northern South
Australian, southern Northern Territory and southwest
Queensland localilivs are closér 1o southeast Australian
specimens,'®

A Turther indicalion of the extreme environment al
Dalhousic Springs is the presence of berried females of
very small ¢arapace lengths, 1 have examined berried
females of {olal carapace length (TCL) 234 inm (OCL
19.8 mm)and 24.3 mm (OCL 20.6 mm) fram this locality.
Previous field studies have recorded minimum 1otal
carapave lemglhs (TCLs) for berried females of 31-
a5 mm," although berried females of towl carapace
length as amall as 26 mm have been recorded from Lake
Eucumbene in southeastern N.SW.'* The Dalhausie
Springs specimens (herefore represent the smallest berried
fernales of "¢ devtructor™ vel recorded. The siee at which
crusiaocans reach sexual marurity in the field has been
sugpested o be a guuge of the influence of the
environmenl an the performance of the populaiion, '

A further complication ds the possibiliy of recent
introductions. Yahbics were first re¢orded from the Springs
in May 1984 when they were collected using wire.mesh
box Wraps Tor Nish. "% However, o Chenik were collected
on previous visits in July/August, 1968, November, 1969,
and May, 1974 using the same Lraps in he same area.
When collecting vabbies, hawever, it is not unnsual to have
markedly differeni trapping success at different times. [t
has also heen noted that locals in the mid-north of South
Australia, al least as fab north as Qoduadatta, have
introduced yabhies into their dams."” Given that the
morphology of the Dalhousie Springs crayfish s so distinet
from all other C. desirucior populations examined,'? it
is most unlikely 1hat they are ihe result of recent
introductions by man

While the frequency and extenl of past agualic connec-
tions between the Dalhousic Springs and surrounding
drainage systems are not koown, conditions Tavouring
speciarion of other taxa hawe existed since there are two
endemic (sl species, the Dalhousie catfish (Neosilurus
spd und the Dalhousie hardyhead (Cranerocephbaluy
dalhousiensis) whichi cannol survive al waler lemperalures
much less than 20°C.'""930 Dalhousie Springs akse
contains endemc <pails (familys Hydmbidae) and
amphinods.*

The causc of the unique morphalogy of the Dalhousic
Springs specimens {Le. geastic or snvironemental) may be

aolved by the rearing of young under conimllod copditions.

The replicativn of this procedure with “pood" C
destriictor would serve s 3 conrrol Withoul 1his furrher
evidence, however, furm laxonomic conclusions are nul
justiitied,

I am indebted 1o Dr Sam Lake for his coustriciive
critigism and suggestions: My thanks also go wo Ur lan
Bayly and Mickiael Barry lfor thar comments on Lhis
manuscript.

! Sokal, A. 119861 Ph.12. Thesis, Department of Zoology,

Monssh Lmaversily, Victoria. (Lnpublished),
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