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The Palacogeographic Significance of Local
Endemism in Tasmanian Higher Plants

I.B. KIRKPATRICK” and M.]. BROWN**

There are seven centres of local higher plant
endemism in Tasmania. The locations of the
strongest of these centres are consonant with
current ideas relating to the Quaternary
environmenial histary of the state.

The concept of equiformal ranges
‘Hultenr, 1937) suggests that groups of
species with generaily simiar geograph-
icallv restricted distributions are likely 1o
occur in environmenis that mav have been
more widespread 1 the past. For
exampie, the distibutions of alpine
species, except for any very recently
evolved, must have repeatediy expanded
and contracted in response 10 recurring
glacial cycles. During interglacial periods
they would have cquiformal recessive
ranges (Daubenmire, 1975) and at the
onset of glacial periods they would exhibit
equiformal progressive ranges {Hulter,
1937). Qver a cycle of glaciation they
would exhibit eguiformal oscillating
ranges {Kirkpatrick and Brown, 1984} Tt
should be possible on this basis 10 use
present-day distributional evidence to test
theories of past environmental change.

While undertaking the mapping of the
distribution of all Tasmanian endemic
higher plant taxa (Browu ez al., 1983) and
a numertcal analysis of the endemic flora
{(Iirkpatrick and Brown, 1984) we bc-
came aware of the high degree of geo-
graphic restriction of many taxa. The
present paper attempls to  determine
whether these restricied endemics exhibit
patterns of equiformal ranges and 10
examine their possible palacogeographic
significance.

To determine the distribution of re-
stricled endemics we used the 10 x 10km
grid records in Brown e al. (1983},
defined a geographically restricted species
as one with both a north-south and cast-
west extent of no more than 100km (cf.
Leigh @ al., 1981} and counted the
pumber of restricted species in cach grid
square. Endemic subspecies (bur not
varieties) were included in the analysis.

A chi-square test of the goodness of fittoa
Poisson series showed that the distri-
butions of the resiricted endemics are
highiy contagious (* = 460.8, p = 0.001)
i.c. there is a pattern of clumps or centres
of jocal endemismn. In procceding to
identify these centres, we modified our
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scoring of species to allow for the variation
in the degree of genetic isolation of the
taxa. A weighting system was used in
which 1 = subspecies or species which has
been observed to intergrade or hybridise
with other species, 2 = species with
morphologically similar Tasmanian rela-
tiens and not observed 10 hybridise or
intergrade with any other species, 3 =
species with no morphologically similar
Tasmanian relatives and not observed 1o
hybridise or intergrade with any other
species.

The analyses showed thar 59 of the 300
endemic taxa had restricted distributions,
and revealed seven centres of local
endemism, which contained all but 11 of
the geographically resiricted taxa (Table
I, Figure 1), The species with no
morphologically similar relatives were
largely confined 1o centres 1 and 3. Four
of the centres of cndemism scem con-
sonant with presently held theories of

FIGURE 1

Centres of local endemism (rumbered) and
the distributions of local endemtcs ouiside
these centres. Grid squares containing more
than two local endemic 1axa are marked by a
medium sized dot, Grid squares containing
more than two local endemic taxa and with
these taxa having in foro a score greater than 5
using the weighting described in the text are
marked by a large dot. The distributions of
those tocal endernics that do not occur at least
partly within a centre of Jocal endemism are
shown by crosses.

eovironmental change since the last
Intergiacial. Centre 1 is the southernmost
part of the perhumid west of the state,
where restricted endemics ocour from sea-
jevel to the highest peaks. The temp-
erature drop and intensification of the
westerlies widely suggested for Tasmania
during the Last Glacial (Macphail, 1979,
Bowden, 1983} could conceivably have
extended the cool, moist and mariiime
environment now experienced in this arca
well to the north, and the drop in sea-level
would have compensated for any loss of
habitat 1o glaciers. The species in centre 3
{Table 1) have subalpine andfor aipine

TABLE1

Oeccurrence of resiricted endemic taxa in
geographic centres 1.7 (see Figure I).
Authoritics for taxa are those given in Brown ¢!

al. 1983).

Centre 1 Centrolepis  sp. nova,  Epacris
stuarti, Gamardia  sp.  nova,
Cewm talbotiaman, Hacmodorum
distichophyllum, Lomatia tasman-
ica, Milligania jolmstonii, Senecio
papillosus, Senecio primulifolius,
Sprengelia distichophyvila, Troch-
ocarpa disticha.

Cemre 2 Acacia patecsekiz, Epacris bar-
hate, Fucalvptus barberi, u-
phrasta colling ssp. deflextjolia,
Helichrvsum hecopodiondes, Lasio-
petaliem micranthenm, Melalewca
pustulaia, Pultenaca selaginoides,
Spyriditm microplviium.

Centre 3 Capsella  tasmanica, Cenmolepis
muscoides, Cyathodes  nitida,
Eucalyptus  archeri, Euphrasia

gibbsae ssp. wmicrodonta, (Funnera
cordifotia, Isolepis sp. nove, Mil-
lgania  longifolia,  Oreomyrrhis
gunnti, Pimelea pygmaca, Rauun-
culfus concinnus, Scirpus lasman-
icus.
Centre 4 Celadenia athinsontt, Encelypnes
morrisbyl,  Eucalypius  risdonii,
Euphrasia gibbsiae ssp. welling-
tonensis,  Monotoca  lintfolia,
Prasophylium concinnum, Senecio
brunonis.
Cenire 5 E pacris virgata, Pimelea filiformis,
Terratheca gunnii.

Centre 6 Epacris  marginata,  Fuphrasia
phragmosioma.  Fuphrasia  semi-
pleta.

Centre 7 Euphrasia gibbsiae ssp. pulvor-
estris, Schoenus pygmacus, Viola

hederacea ssp. curiisiae.

Caladenia longil, Centrolepts pul-
vinata, Deveuxia lawrencei, Hell-
chrysum selaginoides, Helichrysum
spiceri, Odixia achlaena, Pheba-
lum  deviesil,  Prasephyllum
rruncatum, Pratia rrigua, Schoenus
absconditus, Stackhousia gunnti,

Ingrouped
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distributions, but are confined 10 those
relatively few places in the Tasmanian
high country where soils are deep and
largely free of rocks (Kirkpatrick, 1983).
The depression of temperatures during
the Last Glacial would have vastly
extended the area with low summer
temperatures and deep rock-{ree soils.

Geomorphic and palynological evidence
has strongly suggesied that cffectve
rainfall during the Last Glacial was less in
eastern Tasmania than at present {Sigleo
and Colhoun, 1981; Bowden, 1983). The
centre of local endemism at Great Oyster
Bay (2, Figure 1y supports this suggestion,
as it occupies the presently driest part of
the cast coast. Centre 4, at Hobart, also
supports this suggestion, as the alpine
area of Mt Wellington receives the least
rainfalt of any mountain in the state and
the castern shore of the Derwent is a
strong local rainshadow. Nevertheless,
the observed concentration of local
endemics at Hobart may be  parily
artributable 1o uts  concentration  of
botanical collectors and taxonomists,
especially in regard o the cucalypts and
orchids.

The influence of relative density of col-
lecting on the distribution of local en-
demics can also be imputed in the cases of
the Tasman centre (6) and Moumt Ficld
(7). In the case of the Tasman Peninsula,
the combination of a relatively fertile
substrate, a high-energy coastal environ-
ment and high rainfall may not have been
more extensive in the past than at present.
The Tasman local endemics have not
differentiated  far  from  their Jocal
relatives, two of the three species involved
being only recently described (Barker,
1982) in a genus characterised by local
endemics. The three Mount Field taxaare
also recently recognised, two at the
subspecific level. Two of these taxa are
likely to be found much more widely as
collectors become accustomed to thelr
differentiation.

The remaining centre of local endemism
{5) is strongly associated with the ultra-
mafic rocks of the Dazzler Range. The
species involved may have evolved before
the East Glacial. If they did so thev
presumably occupied the same geological
habitat during the cold and continental
conditions that prevailed when Bass Strait
was dry land. Thus, they could be
expected 1o be able to tolerate much lower
temperatures than prevail at present,

The paiterns ol local endemism in
Tasmania are largely consistent with
presen: perceptions of the Tasmanian
environment during the Last Glacial and
offer the opportunity for experimental
verification of past climatic conditions in
the case of the Dazzler Range endemics.
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Minimum Age for Desert Varnish in the Broken
Hill Area, NSW: A Preliminary Estimate

D. PRAGOVICH*

A manganese-rich varmish appears on fine-
grained sandstone 1o the novth of Broken
Hill. Aboriginal rock engravings in the area
have varnish coatings apparenily similar to
those on adjacent rock surfaces; in the absence
of varnish redistribution, it is assumed thal
the period of warnishing postdated the
engravings. A radiocarbon date of 7090 &
310 years bp (SUA 2011) was obtained for
calcium carbonate which partly encased a
varnished stone. A conservalive, corrected
age for the carbonate would suggest a
mingmnt of 5290 years for the engravings.

Desert varnisk in the Eight Mile Creek
area 80kms north of Broken Hill appears
as a thin, shiny, dark reddish-brown to
mainiy black coaring on the upper sur-
faces of many outcrops and loose stones.
Aboriginal carvings frequently appear on
the more extensive varnished surfaces,
most carvings having varnish coatings
apparently similar to their adjacent rock
surfaces. Because of these similarities, i is
assumed that a phase of varmishing
occurred either during or after the period
when engraving ook place. This note
provides an estimate of the minimum age
of varnish which, although a preliminary
result based on one sampie, is of interest
in the absence of reported dates for
varnish in Australia and the importance of
varnish as an age indicator for aberiginal
rock art.

Anthropologists generally believe that
varnished carvings indicatc considerabie,
if indefinite, age (for example, Mountford
and Edwards, 1963; Mountford, 1971;
Bard er al., 1978; Butzer et al., 1979). At
the Eight Mile Creek site, assessment of
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rock art technique (pecking or indirect
percussion) and motif (predominantly
representations of tracks and nonfigura-
tive designs) has led to the carvings being
designated ‘Panaramitee Style’, for which
minimum ages of 5000 to 7000 years have
been proposed {(Maynard, 1979). A
typology of these engravings is being
developed by Clegg (1982) for comparing
this rock art with that at other nearby
sites. Apart from the date reported here,
no age has been established for varnish or
engravings at the Eight Mile Creek site.

FIGURE L

L.ocation of carbonate-coated stone in rela-
tion ¢o varnished and engraved rock surfaces
within a portion of the EightMile Creek site:
hased on a map (approximate only) provided by
J. Clegg, University of Sydney, who made
tracings of engravings on all individual mapped
outcrops.
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