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Summary

Bury, ©. M. & King, D, R, (1981) A parapatric boundary between two species nf reptile
ticks in the Albany area, Western Auvstralin, Trans. K. Soe, S. Ause. 108 (4), 205 20K, 11
December. 198 1.

The distnbulion of populations of a tick morphologically similar Yo Aponouimg hydvo-
sauri was mapped mear Albany in Western Ausurulia. This taxon occupies an area of
approximately 60 > 40 km. To the west its boundary appears to coincide with the edge of
the jarrah forest belt, To the north wnd esst i1 disthbution abuts that of the more widespread
reptile tick, Amblyomma albalimbutum. There is no obvious ecolone wssocinled with this
parapatric boundury. It is suggested that the boundury is muintained by an inleraclion between
the two species. The stability of the boundary is not yet known, bup one explanation of the
present pattern of distribution is thut Amb. albolimbatum is gradually expanding i range
into arcas previously oceupied by Ap. hydrosauri.

Introduction

Smyth (1973) first described parapalry in
the tick species, Aponoinina hyvdrosauri. Ant-
blvamma limbatun and Amb, albolimbatim in
South. Australia. All three species infest the
sume replile hosts, In any one place only one
of the three species is found, and their dis-
tributions abut at common boundaries. In-
vestigalions have failed to provide a satisfac-
tory explanation of the wmechanisms which
prevent range overlap at the boundaries (Bull
& Smyth 1973, Sharrad!, Bull, Sharrad &
Petney 1981). Smyth (1973) suggested two
hypotheses. One hypothesis is that the boun-
daries follow environmenti]l ecotones, and
that at least one of the contacting species is
poorly adapted for conditions across the boun-
dary. This hypothesis was supported by the
results of a detailed study near Mt Mary,
South Australia, where the boundary between
Ap. hydrosauri and Amb. limnbatun concides
with the sharp vegetational change from
mallee scrub ta open woodlanpd: however trans-
plant  experiments'® have failed to demon-
strate reduced fithess of either species across
lhe ecotone (Bull ef al. 1981), At other
boundaries helween pairs of these species
environmental changes are less obvious (Smyth
1973, Bull er al. 1981),

The second hypothesis proposes that para-
patric boundaries are maintained by ecological
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interactions between the tick specics, resultipg
in the exclusion of one of them [rom the
range of the other, The outcome of the intet-
action may be reversed where there is an
environmental change, such as at an ecotone.
Thus stuble boundaries will form at ccotones,
but  boundaries will be  established also
wherever the ranges ol Iwo of the species con-
tact. independently ol the  environmental
conditions. A prediction is that where the
ranges of two species meet in other areas
parapatry would be expecied also,

In southwestern Australia, Amb. wlbolim-
butum is the common replile lick hut another
species, morphologically similar to Ap. hividro-
sauri, was found by C M. B. near Albany in
southern Western Austrahia (Smyth 1973).
The taxonomic status of this population 1s
under investigation but here it will be referred
ta as “Ap. hydrosanri”. Sharrad' and Sharrad
& King (1981) confirmed its presence in at
least four small isolated arcas along the south
coast of Western Australia, Their collections
were sufficiently detailed to show that there
was & parapatric houndary heétween Amb.
albolimbaturm and  Ap. hydrosauri sl Cape
Nuturaliste (Sharrad & King 1981), which
may coincide with a vegelahional ecotone
(Bridgewater & Zoammit 1972). We describe
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Universily of Adelaide, (unpublished),

2 Peiney, T. N. (1981) The interuclion of 1wo
parapairic tick species with (heir off hosl en-
vironment. Ph.. Thesis, Flinders University,
(unpublished).



206

M. BULL & D. R. KING

117°30

34" 304

35°5+
20 km

[

Fig. 1, Distribution of Aponemma hydrosauri (open squares and Ambiyomma albolimbarum (closed
circles) in the siudy area, Lizards with both species attached are shown with open circles, and

those with no ticks attached, by open triangles.

investigations of the prediction that there is
parapatry between the species near Albany.

Materials and Methods

Earlier records from a general survey of
reptile ticks in Western Australia (Sharrad &
King 1981) were supplemented with additional
data collected in 1979 and 1980, and a de-
tailed survey made in October 1980 of the
arca around Albany (Figure 1). Lizards,
mainly Trachvdosaurus rugosus, were captured
as they crossed the roads or basked on the
roadsides, and were examined for attached
ticks.

Only Ap. hydrosauri and Amb. albolim-
batum were found on T, rugosus. Adult ticks
but not larvae and nymphs could be easily
identified in the field and the immature stages
were removed for later identification. A simple
distinguishing feature is that Amblyomma
species have eves but Aponomma specics
lack them (Roberts 1970).

Other data came from road-killed hosts.
Individuals of 7. rugosus are commonly run
over by vehicles, and some ticks remain
attached to their dead host for several days
(unpubl. observ.).

Other reptile species were examined when
encountered. One blue tongue skink (Tiligua
oceipitalis) and six freshly-Killed brown snakes
( Pseudonaja nuchalis) were examined, but had
no ticks attached. Two snakes (no identifica-
tion provided) and six goannas (all Varanus
rosenbergi) from the area previously had been
found infested by the tick species Aponomma
fimbriatum.

Results

The distributions in the study area of the
tick species, Amb. albolimbatunm and Ap. hy-
drosauri, attached to T. rugosus are shown in
Figure 1. The range of Ap. hydrosauri is 60
km (north-south) X 40 km (east-west). To
the north and east its distribution abuts that
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of Amb. albolimbaium which is widely distri-
huted in southern Western Australia (Sharrad
& King 1981)., Amb. albolimbatum was not
found within the distribution of A4p. hydro-
sauri, cxcept in a narrow boundary zone
(Figure 1), where both species wepe found
together. Five host individuals collected in
the boundary zone had both tck species
altuched to them. The width of the overlap
zone is not known, but at the northern boun-
dary there were less than 1D km separaling
hosts with only Ap, hydrosauri from hosts
with only Amb. alholimbatum.

Ta the west, the distribution of Ap. hydro-
sauri abuts with Lthe edge of the uvncleared
jarrah forest (Eucalypiuy marginota). Road-
killed T. rugosuy were Found regularly over
most of the study areq, but on the roads
through the jarrah forest neither live nor dead
T. rugosus were seen. Seven live T. rugosus,
captured on the sautheastern edge of the jarrah
belt in country sull containing extensive un-
cleared areas of lorest, hud no ticks attached
to themn. In the rest of the study area only two
other umnfested 7 rugosus were Tound
(Figure 1).

Amb. albolimbarum s distributed along
the south coast to the cast and west of Albany
(Figure 1), and abuls with. and may jusl
overlap, Ap. hydrovauri about 6 km west and
about 3 km east of Albany.

Discussinn

It & not clear which factors prevent Ap.
hydrosauri Trom spreading hevond its very
narrow range around Alhany. The morphologi-
cally similar species in South Australia occupies
a wide range of environmental conditions
(Smyth 1973) One enviranmental change
which seems to have an important influence
on the distribution of Ap. Mndroseuri near
Aibany 15 the Jarrah forest to the west, The
density of T. rueosus appears to be lower there,
and those found on the margins of the farest
had no nicks on them. This suggests that some
characteristic of the forest makes it unsuitable
fur occupancy by ticks.

The northern and eastern boundaries do
nol tollow macrochmatic chines as does the
houndary between Ap. hydrosawri and Amb.
limbarum in South Australia (Smyth 1973).
Neur Albany the tick boundary crosses rain-
lall isoclines (Sharrad & King 1981). More-
aver, Ap. hydrasmef is found in Weslern

107

Australia in areas recerving higher tanfall,
such as south of Cape Naturaliste, and in
areas receiving lower rainfall, such as Bremer
Buay (Sharrad & King 1981).

There are no obvious vegeranonal changes
at the northern and easlern boundaries. Much
of the arca has been eleared lor farrming, but
wide roadside verges still maintain native
vegetation classifivd as mallee heath (Beard
1976). There may be a subtle change, but if so
it is not significant enough to show on the
vegetation mapy of the arca (Beard 1976).
In fact, Ap. hydrosauei does survive in the
distinetly different and less mesic coastal serub
on drifl sand dunes at Bremer Bay. (The
Cupe Riche and Bremer systems of Beard
(1976).)

Topographic barriers are also unhkely 10 be
impartant in maintaining the boundary, The
arca is dominuted by two mountain ranges,
the small Poropgorup Ranges starting about
35 km north of Albany, and the more exten-
sive Stirling Ranges starting abou{ 65 km
north of Albany (Figure 1) These ranges
rise abruptly from the plains and there is 3 flat
intermontane area, about 20 km wide. between
them, At one pont the boundary s located
on this plain. The Woogenellup Road runs
northeast from M1 Barker and along the
sauthern edge of the Stirling Ranges; only
Amb. albolimbatum is found along it. The
Porohgorup Road runs east from Mt Barker
alang the northern edge of the Porongorup
Ranges; most lizards found along this road
carried Ap, hydrovauri. Thus the bhoundary
region must oceur on the plain in hetween
these roads. and the mountain ranges are not
barriers to the extension of the range of cither
species. There are na topagraphic feanres of
any significance along the eastern boundary
of Ap. hydrosanri.

An alternative explanation 18 that the posi-
tion of the boundary is independent of environ-
mental gradients. but is maintdined by an
interaction hetween the species. The strength
of this hypothesis s the lack of uny other
obvious options, although attempts to demon-
strate interactions of ficks at other parapatric
boundaries have not been successful (Bull er
al, 1981). Nevertheless, the frequent occur=
rence of purapatric boundanes within this
group of ticks (Bull er al. 1981) 15 circanr-
stantial evidence in favour of the interaction
hy pothesis,
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Perhaps Ap. hydrosauri was once distributed
continuously from South Australia to southern
Western Australia, but Amb. albolimbatum has
subsequently spread and displaced it, to leave
geographically isolated populations in eastern
South Australia, in the southern part of Eyre
Peninsula, and in a number of locations along
the southern coast of Western Australia.
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