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ABSTRACT 

The Northern Territory occupies about one-sixth of Australia and contains slightly more than 
one-third of its herpetofauna species. Herpetological interest (and funding) in the Northern Territory 
has long been focused upon the two crocodile species present. In this paper I largely ignore these 
more obtrusive elements of the herpetofauna, and attempt instead to assemble and consider the 
diverse strands of research dealing with the less conspicuous majority of species. 

The composition and diversity of the Northern Territory herpetofauna is strongly linked to a 
pronounced rainfall gradient from the Wet-Dry tropics to arid central Australia. Within regions, there is 
also pronounced variation in species composition from the limited upland areas to lowlands, and with 
variation in substrate. Fire patterns impose a further layer of environmental variability influencing the 
distribution and abundance of Northern Territory herpetofauna. Herpetofauna communities are also 
markedly unstable, varying with rainfall, humidity and temperature patternings within and between 
seasons. A feature of some Northern Territory environments is the remarkable diversity, density and 
biomass of herpetofauna assemblages. 

The Northern Territory remains a frontier land for herpetologists. As many species have been 
described since 1960 as were described before that date. The environment generally remains little 
fragmented or modified. Few species have been studied in detail. There has been little research on 
the processes influencing the distributions of species or on the impact of threatening agents. Many 
regions have been subject to little or no herpetological survey. The consen/ation status of many taxa 
is unclear. The detailed knowledge about herpetofauna possessed by Aboriginal people has only 
recently been appreciated and documented by scientists. 

INTRODUCTION 

Reptiles have a higher public profile in the 
Northern Territory than they do in any Aust-
ralian state. Crocodiles are a major icon of the 
T o p End (perhaps the most publicized wildlife 
item, especially so since the recent decline in 
their dubious rival symbol, the introduced 
Water Buffalo). They feature on the majority 
of postcards and tourist advertisements. Croco-
dile farms and boat-trips taken to see wild 
crocodiles are features in the itinerary of most 
visitors. The most popular film portraying the 
Northern Territory ("Crocodile Dundee") 
played heavily upon the symbolism of danger-
ous crocodiles; and crocodile attacks comprise 
a strangely high proportion of the reporting of 
Northern Territory affairs in media beyond 
the Northern Territory. This idolatry is not 
confined to crocodiles. Reptile parks in both 
Darwin and Alice Springs are major tourist 
drawcards. The Frilled Lizard Chlamydosaurus 
kingii is a widely-publicized wildlife element of 
the T o p End, being featured on many signs 
and postcards, and is the official symbol of 
Darwin's annual sports festival. The Thorny 
Devil Moloch horridus is a comparable feature 
of the arid southern half of the Northern 
Territory. Large reptiles are also a conspicuous 
component of the culture of Aboriginal people 

who comprise about 30 per cent of the 
Northern Territories population. Pythons, 
crocodiles and turtles feature commonly in 
rock art and bark paintings, and these, and 
goannas, remain a large component of the diet 
in many parts of the Northern Territory (e.g., 
Altman 1987). 

Frogs are less revered or noticed, though 
Green Tree Frogs Litoria caerulea are a familiar 
and often appreciated feature in many Darwin 
households, and the invasion and spread of 
Cane Toads Bufo marinus into the Northern 
Territory is of much public interest and con-
cern (e.g., Jacklyn 1992). 

This apparently high public appreciation of 
herpetological matters in the Northern Terri-
tory occurs despite an information base which 
is often meagre and extraordinarily unevenly 
spread across taxa, regions and subject matter. 
In this paper I briefly review the herpetofauna 
of the Northern Territory and discuss the body 
of research directed at that herpetofauna. As 
with all mainland Australian States, the politi-
cal boundaries of the Northern Territory do 
not coincide with ecological divisions, so that 
the consideration of one jurisdiction in isolation 
is something of a zoological nonsense. For the 
Northern Territory much of the herpetofauna 
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of arid and semi-arid areas is shared with 
inland regions of all mainland States and much 
of the herpetofauna of the monsoonal Top 
End occurs also in north Queensland and, par-
ticularly, the Kimberley Division of Western 
Australia. 

There has been no previous review of the 
herpetofauna of the Northern Territory. How-
ever, Gow (1981a, 1981b) provided a list of all 
taxa recorded from the northern and southern 
halves of the Northern Territory, and recent 
review publications include a field guide to the 
frogs of the Northern Territory with a brief 
listing of relevant literature (Tyler and Davies 
1986), and a field guide to the skinks of the 
Northern Territory with a complete listing of 
references for descriptions of skinks found in 
the Northern Territory (Horner 1991). Specht 
(1964) and Calaby (1974) provide bibliographies 
and accounts of early zoological collections 
from the Top End. Braithwaite et al. (1991) 
provide the most comprehensive overview of 
the herpetology of a significant region of the 
Northern Territory, the Alligator Rivers Region, 
including ecological relationships and conser-
vation. 

On the premise that herpetological research 
in the Northern Territory is mostly a recent 
phenomenon, I had thought I could provide a 
complete review of the literature dealing with the 
Northern Territory herpetofauna. However, I 
discovered that the research base is indeed 
quite rich and extremely diffuse, and hence my 
account is not complete. A summary of the 
Northern Territory herpetological literature 
considered is given in Table 1, and discussed in 
more detail in the rest of this paper. I have 
excluded "popular" articles, general taxonomic 
references prior to about 1970, most papers 
where consideration of Northern Territory 
herpetofauna is a very minor component of a 
broader scope, and the voluminous literature 
dealing with crocodiles. 

Most of the research on herpetofauna of the 
Northern Territory has been directed at two 
species, Crocodylus johnstoni and C. porosus: for 
example Anon (1989) lists 133 papers reporting 
research conducted on crocodiles in the 
Northern Territory over the period 1977 to 
1988. Research and management directed at 
these two species costs the Conservation Com-
mission of the Northern Territory about one 
million dollars annually (Anon 1992), a figure 
far in excess of the internal budget for all other 
wildlife research undertaken by that body. 
Over the last decade, expenditure by govern-
ments on research and management of croco-
diles in the Northern Territory has exceeded 
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$15 million (Anon 1992) and there have been 
very large outlays on crocodile research in the 
Northern Territory by other organizations (most 
notably the University of Sydney). As recent 
reviews and bibliographies of this research 
have been published elsewhere (e.g., Anon 
1989), I choose not to attempt to summarize that 
work again here, but concentrate instead on 
reviewing the more neglected components of the 
Northern Territory herpetofauna. 

BRIEF DESCRIPTION OF THE 
NORTHERN TERRITORY 

The Northern Territory occupies an area of 
1.35 million km^ (about one-sixth of Australia), 
spanning a north-south gradient from about 
1 800 mm to 200 mm annual rainfall (Fig. 1). 
Scattered patches of monsoon rainforest occur 
in the northern half (the "Top End", otherwise 
vegetation consists of a gradual transition 
(associated with the rainfall gradient and 
variation in soil texture) from Eucalyptus-
dominated open forest through savannah wood-
lands to Acac^-dominated low woodlands, 
hummock grasslands and chenopod shrublands. 
Isolated sandstone ranges with relatively low 
relief are conspicuous features of an otherwise 
fairly featureless landscape. 

The environmental history of the Northern 
Territory is poorly defined, with interpretation 
based on a limited set of pollen cores, dune for-
mation studies, inference from current zoogeo-
graphic patterns, a few fossil deposits and cave 
paintings. Major recent events include: 

• the development of aridity throughout central 
Australia in the late Pleistocene, followed by 
gradual amelioration in the early Holocene 
(Ross et al. 1992); 
• a rapid rise in sea level from about 18 000 
years before present to 6 000 ybp, during 
which the extensive Lake Carpentaria and the 
lands connecting the Top End, New Guinea 
and Cape York Peninsula were engulfed (Nix 
and Kalma 1972; Woodroffe et al. 1992); 

• rapid climatic fluctuations across northern 
Australia in the late Pleistocene and early 
Holocene which produced marked shuffling 
in vegetation patterns and the intermittent 
presence of marginal habitats such as mon-
soon rainforests (e.g., McKenzie et al. 1991). 

Aboriginal occupation of the Northern Terri-
tory began at least 40 000 years ago and popula-
tion densities in the pre-contact period have 
been estimated at up to 1 person/km^ in 
resource-rich near-coastal areas (Hiscock and 
Kershaw 1992). The impact of Aboriginal people 
upon the landscape and ecology of northern 
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Fig. 1. T h e Nor thern Territory, showing rainfall isohyets and locations of main herpetological surveys. A — Tiwi Islands (Tyler et 
al. 1991; Fensham and Woinarski 1992). B — Cobourg Peninsula (Cogger and Lindner 1974). C — Alligator Rivers Region 
(including Kakadu) (Mitchell 1955, 1964; Cogger 1974, 1981; Legler 1980; Braithwaite 1985; Tyler and Crook 1987; Dames 
and Moore 1988; Martin and Goodfellow 1989; Friend and Cellier 1990; Sadlier 1990; Woinarski and Braithwaite 1990; 
Braithwaite et al. 1991; Woinarski and Gambold 1992). D — East Arnhem Land (Mitchell 1955, 1964). E — Groote Eylandt 
(Mitchell 1955, 1964; Cow 1981c; Tyler et al. 1986; Webb 1992). F — Sir Edward Pellew Islands (Cogger 1968; Johnson 
and Kerle 1991). G — Lower McArthur River (CSIRO 1976; Gambold and Menkhorst 1992b). H — Pine Creek/Katherine 
(Schulz and Menkhorst 1984; NSR 1992; Gambold and Menkhorst 1992a). I — Barkly Tablelands (Johnson et al. 1982; 
Fleming et al. 1983; Tyler et al 1983a). J — Davenport/Murchison Range (Johnson et al. 1984). K — Tanami Desert (Gibson 
1986). L — Dulcie Range (Gibson et al. 1989) M — Loves Creek (Gibson et al. 1992). N — George Gill Range (Latz et al. 
1971). o — Uluru (Ayers Rock) (Reid et al. 1993). P — Simpson Desert (Gibson and Cole 1988). 
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Table 1. Summary of studies concerning Northern Territory herpetofauna otlier than crocodiles. 

oa 
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Taxonomy/distribution/ 
Family biogeography Reproduction/physiology Diet/ecology/behaviour Management/conservation General/other 

Myobatrachidae Tyler 1971 _ Tyler etal. 1985 
TyXeretal. 1979 

Tyler etal. 1985 

Tyler a/. 1981a,b 
Hylidae Tyler 1968 

Tyler 1969 
Tyler and Martin 1975 
Tyler and Martin 1977 
Tyler and Davies 1978 
TyXevetal. 1978a,b 
VJmgetal. 1979 
Tyler ei a/. 1981a 
Ty\er etal. 1982 
MaxsonWa/. 1982 
Tyler 1990 

Ridpath 1977 
Tyler etal. 1985 
V/augh etal. 1993a,b 
Stone 1993 

Microhylidae Cogger and Lindner 1974 
Zweifel 1985 

— — — — 

Ranidae Gambold and Woinarski 1993 — — — — 

Bufonidae Freelandand Martin 1985 Freeland 1984 Freeland 1984 Freeland 1986 Freeland 1984 
Jacklyn 1992 Freeland 1986 Freeland and Kerin 1988 Freeland 1990 Dalvinquier and Freeland 1988a 

Freeland and Kerin 1991 Jacklyn 1992 
Dalvinquier and Freeland 1988a 

Cheloniidae Cogger and Lindner 1969 
Guinea 1990 
Guinea and Ryan 1990 
Guinea 1993a 

Guinea 1990 
Guinea e< a/. 1991 
Guinea 1993c 
Guinea 1993b 

Limpus and Reed 1985 
Bayliss 1986 
Marsh 1988 
Cogger etal. 1993 
Guinea and Chatto 1993 

Guinea 1993a 

Dermochelyidae Cogger and Lindner 1969 — — Cogger etal. 1993 — 

Carettochelyidae Schoddeeia/. 1972 Webb«(o/. 1986 Legler 1980 Georges 1990 Georges 1988 
Dupe 1980 Heaphy 1990 Heaphy 1990 Georges and Rose 1993 Georges etal. 1989 
Legler 1980 Georges 1992 Georges and Kennett 1989 Georges and Rose in press 

Georges etal. 1989 

Georges and Kennett 1989 
Georges and Rose in press 

Heaphy 1990 
Chelidae Legler 1980 Cann 1980 Legler 1976 Kennett 1993 Kennett and Georges 1989 

King and Horner 1987b Smith and Wood 1985 Legler 1980 Kennett 1992 
Kennett 1992 Kennett 1993 Kennett 1992 
Georges and Adams 1992 Kennett a/. 1993a Kennett 1993 Georges and Adams 1992 

Kennett a/. 1993b Kennett and Russell-Smith 
in press 

Gekkonidae Cogger 1975 Husband 1980 Gow 1979 — Wright 1982 
King 1979 Bedford and Christian 1993 

Wright 1982 

King 1981 Christian and Bedford 1993 
Fyfe 1981a 
King 1982a 
King 1982b 
King etal. 1982 
King 1983a 
King 1983b 
King and Gow 1983 
Strong and Gillam 1983 
Storr 1988a 
Storr 1988b 
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Taxonomy/distribution/ 
Family biogeography Reproduction/physiology Diet/ecology/behaviour Management/conservation General/other 

Pygopodidae Shea 1991 Ehmann 1981 Ehmann and Metcalfe 1978 
Ehmann 1981 
Ehmann 1982 
Cogger etal. 1993 

Agamidae Storr 1974a Pengilley 1982 Shine and Lambeck 1989 — Shine 1990 
Christain and Green in press Fyfe 1981b Christain and Green in press 

Bedford 1992c 

Varanidae King and Horner 1987a 
Rankin a/. 1987 
Storr 1966 

Dryden«(a/. 1990 
Gow1982 
Shine 1986e 

Pengilley 1981 
Shine 1986e 

Scincidae Storr 1967 James 1991a Horner 1984 Fyfe 1985a 
Storr 1970 James 1991b Horner 1991 Horner 1991 
Storr 1974b James 1991c James 199 Id 
Storr 1974c James and Losos 1991 James and Losos 1991 
Rankin 1978 

James and Losos 1991 James and Losos 1991 

Rankin 1979 
Rankin and Gillam 1979 
Greer 1980 
Greer 1983 
Horner 1984 
Sadlier 1984 
Fyfe 1985 
Sadlier 1985 
Sadlier a/. 1985 
Horner and King 1985 
Storr 1986 
Ingram 1987 
King e/aZ. 1988 
Ingram and Covacevich 1989 
Greer 1990 
Horner 1991 
Storr 1991a 
Storr 1991b 

Typhlopodidae Storr 1968b 
Gillam 1979b 
Storr 1984a 

Shine and Webb 1990 Swanson 1981 
Shine and Webb 1990 

— 

Boidae Gow1977 
Gow1991d 

— — — — 

Acrochordidae Shine 1986c 
Shine 1986d 
Houston and Shine 1993b 

Shine and Lambeck 1985 
Shine 1986c 
Shine 1986d 
Houston and Shine 1993a 

Shine 1986b Shine 1986b 

Colubridae — — Bedford 1992a — Guinea a/. 1992 

Elapidae Storr 1968a Shine 1980 Shine 1980 — Elapidae 
Gillam 1979a 
Gow 1980 
Gillam and Williams 1984 
Storr 1984b 
Longmore 1986 

Shine 1981 
Gow 1981e 
Shine 1983 
Bedford 1991 

Shine 1981 
Shine 1983 
Shine and Covacevich 1983 
Bedford 1992b 

Hydrophiidae Guinea 1992 — — — — 
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Table 1 — continued. 

Taxonomy/distribution/ 
Assemblages biogeography Reproduction/physiology Diet/ecology/behaviour Management/conservation General/other 

Frogs Tyler 1972 Tyler ê  a/. 1983b Tyler and Crook 1987 Freeland and Kerin 1988 Tyler and Crook 1987 Frogs 
TyXer etal. 1981a,c 
Tyler a/. 1983a,c 
-XyXeretal. 1986 
Tyler and Davies 1986 
Tyler and Crook 1987 
TyXer etal. 1991 

Tyler and Crook 1987 Freeland and Kerin 1988 Delvinquier and Freeland 1988a,b 

Lizards Pianka 1972 James 1983 Pianka 1972 Fyfe 1980 — 

Morton and James 1988 James and Shine 1985 Jameses a/. 1984 Braithwaite 1987 
James and Shine 1988 Pianka 1986 Masters 1991 James and Shine 1988 

Morton and James 1988 
Masters 1991 
Tra inor 1992 

Tra inor 1992 

Snakes — — — — — 

Reptiles Martin 1975 Cogger 1984 Shine 1986a Woinarski 1992 Swanson 1979 Reptiles 
Gillem«<a/. 1978 
Wells 1979 
Cogger and Heatwole 1981 
Cogger 1984 
Woinarski 1992 

Cogger 1984 

Herps Loveridge 1949 — Martin and Freeland 1988 Friend and Taylor 1984 Baker 1993 Herps 
Cogger 1981 
Pianka and Schall 1981 
Cow 1981a,b,c 
Fyfe 1985b 
Woinarski and Gambold 1992 
Anderson and Marcus 1992 
Gambold and Woinarski 1993 
Woinarski and Braithwaite 1993 

Friend and Cellier 1990 
Gambold and Woinarski 1993 
Baker c< a/. 1993 

Braithwaite ei ai. 1984 
Finlayson e< a/. 1988 
Friend and Cellier 1990 
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and central Australia is uncertain and hotly 
debated (e.g., Flannery 1990). Much of the 
megafauna present at the time of Aboriginal 
entry to nor thern Australia has since 
disappeared (White and Flannery 1992): there 
is litde informadon on the fate of herpetofauna 
dur ing this period. 

European colonization of the Northern 
Terri tory has proceeded fitfully since the 
1830s, and the total populadon has remained 
low (<200 000 people). Consequently the 
Nor thern Territory environment has been 
less f ragmented and modified than that 
of temperate Australia. However extensive 
pastoralism has been and remains the 
dominant land-use over much of the Northern 
Territory. 

The historical record 
Relatively few fossil-rich sites have been 

located in the Nor thern Territory. Of those 
discovered, the middle Miocene deposits at 
Bullock Creek and late Miocene deposits 
at Alcoota have provided evidence of 
very diverse herpetofauna communities, 
including Australoabatrachiis and Litoria (Anura), 
Yurlunggur (Madtsoiidae), Varanus and Megalania 
(Varanidae), Meiolania (Meiolaniidae), Baru, 
Harpacochampsa and Quinkana (Crocodylidae) 
and unidentified species in the families 
Pythonidae, Elapidae, Chelidae and Emydidae 
(Megirian 1989; Willis et al. 1990; Megirian et 
al. 1991; Murray and Megirian 1992; Scanlon 
1992). Other reptile records include ichthyo-
saurs (Murray 1985) and plesiosaurs (Murray 
1987) f rom deposits near Darwin. 

T h e proximity of Riversleigh (north-west 
Queensland) to the Northern Territory Gulf 
region suggests that much of the detailed 
inventory and evolutionary interpretation of 
that herpetofauna (e.g., Smith and Plane 1985; 
Covacevich et al. 1990; Hutchinson 1992) is 
applicable also to, at least adjacent areas of, the 
Nor thern Territory. 

Inventory, census and geographic distribution 
T h e date of description of species which are 

restricted to the Nor thern Territory, or for 
which the type locality occurs within the 
Nor thern Territory, provides a graphic rep-
resentation of the development of Northern 
Terri tory herpetology (Fig. 2a). Perspective 
can be offered to this sequence by comparison 
with an equivalent chronology f rom the com-
parably sized area (1.03 million km^) of New 
South Wales plus Victoria (Fig. 2b). A striking 
comparison between the scientific discovery or 
recognition of the herpetofaunas of these two 
regions is provided by the median date of 
description (i.e., the date by which half of the 
currently recognized species named f rom those 
regions were described): for the Northern 

Territory as many f rog and reptile species have 
been named since the 1960s as before that 
date. T h e equivalent median figure for New 
South Wales plus Victoria is the 1890s for both 
reptiles and frogs (and even this date should 
be earlier as there are many taxa described 
before this date f rom specimens collected in 
New South Wales which were not included in 
this calculation because their type locality is 
missing or vague). 

For the Northern Territory an initial burst of 
herpetological (and other zoological) discovery 
was associated with the establishment of the 
dismal and short-lived colony of Port Essington 
on the northern coast between 1838 and 1849 
(Calaby 1974). Over the following four decades 
a few new species were collected and described 
in the Northern Territory, associated with 
sporadic settlement in the north and some 
exploratory forays through central Australia. 
T h e next major advance came with the Horn 
Expedition to central Australia in the 1890s 
(Lucas and Frost 1896), which resulted in 10 
new reptile species being described f rom the 
Northern Territory. T h e period between 1900 
and the late 1940s provided few new dis-
coveries, although specimens trickled in f rom 
the frontier to the museums of Adelaide, 
Sydney and Melbourne, most notably with at 
least five reptile species being described in the 
decade f rom 1910 to 1920 f rom specimens sent 
f rom Hermannsburg Mission in central Aust-
ralia. In 1948, the American-Australian Scientific 
Expedition to Arnhem Land provided a large 
series of specimens from a region hitherto 
unvisited by herpetologists, and the description 
of new species from material collected on this 
expedition continued intermittently for over a 
decade (Mitchell 1955, 1964). This safari 
marked the end of a colonial era, when herpeto-
logical development was characterised by 
expeditions organized either interstate or 
internationally, and when all or almost all 
specimens collected were subsequently 
removed f rom the Northern Territory. 

It was not until biological surveys of the 
Northern Territory became more sustained 
and institutionalized in the late 1960s that a 
more comprehensive picture of the herpeto-
fauna began to emerge. Initially these surveys 
were undertaken by agencies (notably CSIRO 
and the Australian Museum) based outside the 
Northern Territory. With the establishment 
over the last two decades of the Northern 
Territory Museum of Arts and Sciences (whose 
only two curators of terrestrial vertebrates have 
both been herpetologists), a Wildlife Research 
unit in the Conservation Commission of the 
Northern Territory, laboratories of CSIRO 
Wildlife Research in Darwin and Alice Springs, 
and the Northern Territory University in 
Darwin, there has been an increasingly large 
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Fig. 2. Dates of descriptions of frog and reptile species (a) restricted to the Northern Territory or with type locality in the 
Northern Territory, (b) restricted to Victoria plus New South Wales or with type locality in Victoria plus New South 
Wales. Note that the date along the horizontal axis marks the beginning of the decade, i.e., 1980 indicates the decade 
1980-1989. Arrows indicate the median date of description. 

and stable local involvement in herpetological 
fieldwork and taxonomy. 

Biological surveys in this period have provided 
herpetological inventories of many regions of 
the Northern Territory (Fig. 1), although this 
activity has been far from evenly dispersed, 
with much of it being concentrated on the 

Alligator Rivers Region (including Kakadu). 
For many large areas and environments the 
herpetofauna remains unsurveyed. 

This body of work has included some 
development, testing and modification of 
herpetological survey techniques, including 
assessment of different pit-trapping methods 
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(Braithwaite 1983; Friend 1984; Brooker and 
Braithwaite 1988; Morton et al. 1988), aerial 
survey for marine turtles (Bayliss 1986), design 
of traps for turtles (Kennett 1992) and protocol 
for recording Aboriginal knowledge of herpeto-
fauna (Baker et al. 1993). 

A recent period of mining development and 
other land-use proposals, coupled with EIS 
legislation, has also contributed to knowledge 
of the distribution and composition of the 
Northern Territory herpetofauna, with notable 
local inventories of herpetofauna being those 
at Pine Creek (Schulz and Menkhorst 1984), 
Mount Todd (NSR 1992), Coronation Hill 
(Dames and Moore 1988) and MacArthur 
River (CSIRO 1976; Gambold and Menkhorst 
1992b). The Office of the Supervising 
Scientist, established by the Federal Govern-
ment to monitor the impact of the Ranger 
uranium mine on the wetlands of the Alligator 
Rivers Region, has also been responsible for 
comprehensive descriptions of local herpeto-
fauna communities (e.g.. Shine 1986a; Tyler 
and Crook 1987; Sadlier 1990). 

Since 1970 extensive surveys have examined 
the distributions of taxonomic groups of 
species, most notably of crocodiles (e.g., Messel 
and Vorlicek 1986), but also sea-snakes 
(current studies by T . Ward), marine turtles 
(Guinea 1993a), aquatic turtles (e.g., Kennett 
et al. 1992; Georges and Adams 1992) and 
frogs (e.g., Tyler et al 1981a, 1983a,c, 1986, 
1991). 

The Conservation Commission of the 
Northern Territory maintains a substantial 
data base, the Coastal Resource Atlas, 
which includes the location of nest sites of 
marine turtles. The development of a 
Biological Records Scheme (Johnson and 
Fleming 1984), which compiles specimen and 
observation data for terrestrial vertebrate 
species from any interested parties, has 
encouraged the reporting of herpetofauna 
distributions (notably from the many amateur 
herpetologists who visit the Northern Territory) 
and facilitated the examination of distribution 
patterns. 

The establishment of a National Parks 
system in the Northern Territory, largely since 
the 1970s, has also gready enhanced our 
knowledge of the herpetofauna, because 
resident rangers have included some very 
capable herpetologists, because they have 
attracted many visiting naturalists, and because 
park managers and planners have been obliged 
to determine the biological attributes of their 
parks. 

Compilation of data from most of these 
sources reveals (Figs 3a and b) a reasonable 
spread of records over most areas of the 
Northern Territory. Nonetheless, a clustering 
of records around the major towns. National 
Parks and major road networks, with some sub-
stantial areas remaining without any recorded 
herpetological information, is evident. There 
are appreciably more records and better 
coverage for reptiles than for frogs. 

Distribution and composition of the Northern 
Territory herpetofauna 

A total of 325 herpetofauna species (about 
34% of the Australian tally) has been recorded 
from the Northern Territory (based on 
data presented in Cogger 1992). The 
Northern Territory has representatives of all 
families recorded from Australia, other than 
Laticaudidae (the sea kraits). The taxonomic 
composition of this fauna is presented in Table 
2, along with a comparison for New South 
Wales plus Victoria. The Northern Territory 
has appreciably more species in the families 
Cheloniidae, Agamidae, Varanidae, Boidae, 
Colubridae and Hydrophiidae than has New 
South Wales and Victoria, but appreciably 
fewer species in the families Myobatrachidae 
and Pygopodidae. There are far more species 
of frogs recorded from New South Wales plus 
Victoria but far fewer reptiles. 

The number of frog species in the Northern 
Territory declines sharply from north to south 
down the rainfall gradient (Pianka and Schall 
1981), and the proportion of frogs from the 
family Myobatrachidae increases along this 
gradient. The sole representatives in the 
families Ranidae and Microhylidae are 
restricted to high rainfall areas of some coastal 
parts of the Top End. Species richness of frogs, 
even in the highest rainfall areas of the Top 
End, are at best moderate by Australian 
standards (Pianka and Schall 1981; Anderson 
and Marcus 1992). The number of species in 
monsoon rainforests of the Top End is 
comparable to that in the Kimberley (Gambold 
and Woinarski, in press) but lower than that in 
rainforests of eastern Australia or in rainforests 
from a wide range of sites in tropical areas of 
Asia, South America and Africa, possibly 
because of the length of the Dry season in the 
Top End (Martin and Freeland 1988; Gambold 
and Woinarski 1993). In the Top End, frog 
species richness increases from sand-
stone escarpments and dry hills to low-
land wet areas and monsoon rainforest patches 
(Braithwaite et al. 1991; Woinarski and 
Gambold 1992). 
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Fig. 3. Location of all records in CCNT data base for (a) frogs and (b) reptiles. 

Within the Northern Territory, both crocodile 
species are restricted to the Top End. The 
number of freshwater turtle species declines 
sharply down the rainfall gradient (Pianka and 
Schall 1981). Species richness of freshwater 
turtles in the Top End is among the highest in 
Australia (Pianka and Schall 1981). All marine 
turtle species recorded from Australia are 
known from Northern Territory waters (Cogger 
1992), although Dermochelys coriacea is rarely 
sighted. 

The number of lizard species increases 
slightly down the rainfall gradient of the 
Northern Territory, but this relationship varies 
substantially between families and genera 
(Pianka and Schall 1981; Cogger and Heatwole 
1981), being most pronounced for Gekkonidae, 
Pygopodidae, Agamidae and Scincidae (especially 
the genus Ctenotus), and reversed for Varanidae. 
Central Australia has among the highest 
species richness of Gekkonidae, Agamidae and 
Scincidae in Australia. The Top End (and 
Kimberley) has the highest diversity of 
varanids in Australia, and indeed the world. In 

90 Herpetology in Australia 

the Top End, the richness of geckos increases, 
but that of skinks decreases, along a gradient 
from lowland wet areas to upland rocky areas 
(Woinarski and Gambold 1992). Pianka (1972, 
1986) noted that the lizard fauna of central 
Australian deserts is possibly the richest in the 
world, and Morton and James (1988) argued 
that this high alpha-diversity is associated with 
the abundance and variety of termites. Among 
habitats of central Australia, spinifex grass-
lands have the greatest number of lizard 
species (Morton and James 1988). 

The number of snake species declines 
gradually down the rainfall gradient (Pianka 
and Schall 1981), but this too varies substantially 
between families. Elapidae show a slight 
increase in drier areas (Cogger and Heatwole 
1981; Longmore 1986), but Colubridae and 
Boidae decline in richness sharply down the 
rainfall gradient (Anderson and Marcus 1992) 
and the two species of Acrochordidae are 
restricted to coastal and estuarine waters and 
freshwater systems of the far north. The over-
all species richness for terrestrial snakes is low 
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Table 2. The number of species known from families of 
herpetofauna in the Northern Territory with 
comparison of those known from New South Wales 
plus Victoria. The number of endemic species is given 
in brackets. 

N.T. 
NSW and 

Vic. 

Frogs 
Myobatrachidae 18 (5) 43 (13) 
Hylidae 24 (2) 33 (8) 
Microhylidae 1 (1) 0 
Ranidae 1* 0 
Bufonidae 0 0 

Total 44 (8) 76 (21) 
Reptiles 

Crocodylidae 2 0 
Turtles and Tortoises 

Cheloniidae 6 0 
Dermochelyidae 1 1 
Carettochelyidae 1 0 
Chelidae 4 5 
Total 12 6 

Lizards 
Gekkonidae 32 (6) 22 (1) 
Pygopodidae 8 13 (2) 
Agamidae 28 15 
Varanidae 19 (2) 4 
Scincidae 96(18) 80(12) 
Total 183 (36) 134(15) 

Snakes 
Typhlopidae 15 (4) 11 
Boidae 9 (2) 4 
Acrochordidae 2 0 
Colubridae 8 3 
Elapidae 29 (1) 37 (2) 
Hydrophiidae 21 2 
Laticaudidae 0 0 
Total 84 (7) 57 (2) 

T O T A L 325 (51) 273 (38) 

*1 species in Northern Territory discovered since Cogger 
(1992). Additionally the Northern Territory has one intro-
duced species in each of the families Bufonidae, Gekkonidae 
and Typhlopidae. 

compared with eastern and southwestern Aust-
ralia (Pianka and Schall 1981; Cogger and 
Heatwole 1981; Longmore 1986). The number 
of sea-snake species recorded from the 
Northern Territory is high and comparable to 
that of warm waters in Queensland and Western 
Austraha (Cogger 1992). 

Some high herpetofauna species tallies have 
been recorded for surveyed areas within the 
Northern Territory. For example, 41 lizard 
species were recorded from a 50 ha spinifex 
grassland site near Alice Springs (Morton and 
James 1988), 72 reptile species (including 16 
species of Ctenotiis) were identified from the 
1 325 km^ Uluru National Park (Reid et al. 1993) 
and 126 herpetofauna species (102 reptiles and 
24 frogs) from the 6 683 km^ Stage III of Kakadu 
National Park (Woinarski and Gambold 1992). 

Densities and total population estimates have 
been recorded for few herpetofauna species in 
the Northern Territory. The total population 

of Crocodylus porosus in the Northern Territory 
was estimated at about 40 000 individuals 
(Webb et al. 1984), and that of C. johnstoni 
about 30 000 to 60 000 (Webb et al. 1987). 
These species may occur at very high densities 
(e.g., up to 35 individuals/km of channel for C. 
porosus (Webb et al. 1984); 100 individuals of 
C. johnstoni in a pool 75 m by 25 m (Webb 
1991)). Extremely high densities (e.g., 
hundreds of snakes per hectare) have also been 
estimated for the Water Python Bothrochilus 

fuscus in coastal swamps (Shine 1991), possibly 
constituting the greatest biomass of vertebrate 
predators anywhere in the world. Comparable 
estimates (e.g., up to 400 individuals/ha) have 
been recorded for the file snake Acrochordus 
arafurae in freshwater billabongs of the 
Magela Creek system (D. Houston pers. 
comm.). Kennett (1993) estimated biomass of 
the turtle Elseya dentata at 105-170 kg/ha (from 
49-78 individuals/ha or 19-31 individuals/100 m 
of river channel) in some Top End rivers, 
apparently the largest biomass yet recorded for 
freshwater turtles. He also recorded densities 
of Chelodina rugosa in T o p End lagoons as 5 - 1 5 
individuals/ha. The population density of the 
introduced Cane Toad Bufo marinus in the Gulf 
region has been recorded at up to 5 000 
individuals/ha, with biomass exceeding 100 kg/ 
ha (Freeland 1986; Freeland and Kerin 1988). 

Figures for densities of species in arid Aust-
ralia are not as spectacular, but Morton et al. 
(1993) estimated up to 34—68 individuals/ha 
for burrowing frogs in hummock grasslands on 
sandy substrates. James (1991a) estimated the 
total density of five species of Ctenotus skink at 
one arid site in spring at 100 individuals/ha, 
with densities of individual Ctenotus species 
reaching 163 adult individuals/ha over the 
course of his two-year study. Morton and 
James (1988) estimated abundance of the 11 
most common lizards at a spinifex dune field 
near Alice Springs at 439 individuals/ha, with 
biomass of nearly 3 000 g/ha. Some subterranean 
reptiles may be present at very high densities 
(e.g., the skink Lerista bipes constituted 62% of 
total reptile captures at one site in the Tanami 
Desert: Morton and James 1988), but their 
abundance is difficult to estimate. 

Curiously, given its relatively undisturbed 
environments, the Northern Territory has 
more feral herpetofauna species than any 
Australian state, with a toad from central 
America {Bufo marinus), a gecko from Asia {Hemi-
dactylus frenatus), a blind snake from Asia {Ram-
photyphlops braminvs), and a frog {Limnodynastes 
tasmaniensis) probably introduced from south-
eastern Australia. 
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The pace at which species have been added 
to the Northern Territory herpetofauna 
suggests that our current listing is likely to be 
a substantial underestimate of the actual 
species composition. Evidence of this pace is 
the 19 per cent increase in the total number of 
frog species and 37 per cent increase in the 
number of reptile species recorded from the 
Northern Territory since 1981 (Gow 1981a,b). 
The large and distinctive python Morelia 
oenpelliensis was described as recently as 1977, 
the large python Morelia bredli was described in 
1981, and a large Chelodina species occurring 
in Kakadu National Park remains undescribed. 
The belated recognition of such conspicuous 
elements of the herpetofauna suggests that 
many small or cryptic species or those occurring 
in remote areas may long remain undiscovered. 
Partly as a consequence of the idiosyncratic 
interests of taxonomists working on the 
Northern Territory herpetofauna, the 
taxonomy of some groups has been neglected 
or poorly resolved (e.g., Diporiphora), and the 
bewildering variety in other groups (e.g., 
Ctenotus) will present taxonomic challenges for 
many years to come. Also, most of the species 
definition in the Northern Territory has been 
based exclusively on morphological charac-
teristics (with notable exceptions being King's 
karyotypic studies on Gehyra (e.g.. King 1979, 
1982a, 1983a) and recent electrophoretic 
studies of chelid turtles (Georges and Adams 
1992). Further studies of karyotypy, electro-
phoresis and vocalizations may be expected to 
substantially refine taxonomic relationships 
within the Northern Territory herpetofauna 
and to appreciably increase the number of 
recognized species, as has occurred elsewhere 
in Australia. 

Despite the uncertainty of distribution for 
many species, and the likelihood that many 
remain to be added, the recent publication of 
a field guide to the frogs of the Northern 
Territory (Tyler and Davies 1986) and to the 
skinks of the Northern Territory (Horner 
1991) suggests that Northern Territory 
herpetology has come of age, and that there is 
now sufficient public interest and information 
available to justify these milestone publica-
tions. It is also likely that these guides will 
further encourage interest in the distribution 
patterns and definition of the Northern 
Territory herpetofauna. 

Fifty-one species (15.7% of the total herpeto-
fauna) are endemic to the Northern Territory. 
This is a comparable proportion to that in New 
South Wales and Victoria (38 species or 13.9% 
of that herpetofauna). However the proportion 
of endemic frogs in this latter area is far 

higher (27.6%) than that for reptiles (8.6%: 
Table 1). Altitudinal variadon (with associated 
climatic and environmental characteristics) is 
far less in the Northern Territory than in eastern 
Australia, and the Northern Territory does not 
have a direct comparison to the suite of herpeto-
fauna species restricted to isolated mountain 
tops in eastern Australia (Braithwaite et al. 
1990). Perhaps the closest comparison and the 
most notable centre of endemism for Northern 
Territory herpetofauna is the Arnhem Land 
plateau, escarpment and surrounds, to which 
Oedura gemmata, Pseudothecadactylvs lindneri, 
Morelia oenpelliensis, Ctenotus amhemensis, C. coggeri, 
C. gagudju, C. kurnbudj, Egernia amhemensis, 
Menetia concinna, Uperoleia arenicola and Litoria 
personata are restricted. The deeply fissured 
and dissected topography in this area can 
provide both microclimadc stability (in deep 
cracks and caves) and substantial local micro-
climatic variadon (e.g., deeply shaded gorges, 
rock faces exposed to full sunlight), factors 
which may have buffered their associated 
fauna through the rapid climatic fluctuations 
which characterised the Pleistocene in this 
region. 

Even this Arnhem Land herpetofauna has 
strong affinities with the Kimberley Division of 
Western Australia (Cogger and Lindner 1974; 
Cogger 1981; Cogger and Heatwole 1981; 
Tyler et al. 1981c; Cracraft 1991). The herpeto-
fauna of monsoon rainforests in the Northern 
Territory is also closely related to that of the 
Kimberley and, to a lesser extent, Cape York 
Peninsula and New Guinea (Kendrick and 
Rolfe 1991; Gambold and Woinarski 1993), 
with the latter connection most evident in the 
sole Northern Territory representation of the 
frog families Microhylidae and Ranidae. 
Further analysis of relationships between com-
ponents of the Northern Territory herpeto-
fauna and that elsewhere in Australia (and 
New Guinea), and the evolutionary interpreta-
don of these reladonships, have been con-
sidered by Tyler (1968, 1969, 1971, 1972, 
1991), Tyler and Davies (1978), Tyler and 
Martin (1975, 1977), Ty\er et al. (1979, 1981b, 
1986), Witten (1982), Cogger (1984) and Cogger 
and Heatwole (1981). 

Ecological research 
Even more than inventory and description, 

ecological research into the Northern Territory 
herpetofauna has a brief history. Some repro-
ductive, habitat and dietary information has 
been documented in many of the wildlife 
surveys, notably those of Cogger and Lindner 
(1974), Braithwaite (1985), Woinarski and 
Gambold (1992), Tyler et al. (1986, 1991) and 
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Reid et al. (1993). In some cases, large numbers 
of museum specimens, mostly from such 
surveys, have been aggregated and examined 
for diet or reproductive characteristics (notably 
James 1983; James and Shine 1985, 1988; 
James e/a/. 1984; James and Losos 1991; Shine 
and Webb 1990). An unusual example of this 
research procedure is a current study of diet, 
reproduction and size/age structure in sea-
snakes collected as fisheries by-catch (T. Ward, 
pers. comm.). 

Other than the major research effort 
directed at crocodiles, there have been few 
detailed autecological studies of Northern 
Territory herpetofauna. The main works have 
been Freeland's studies on the introduced Bufo 
marinus (Freeland 1984, 1986; Freeland and 
Kerin 1991), studies of the dragon Chlamydo-
saurus kingii (Shine and Lambeck 1989; Christian 
and Green, in press, and current study by A. D. 
Griffiths), studies on the file snake Acrochordus 
arafurae (Shine and Lambeck 1985; Shine 
1986b,c,d; Houston and Shine 1993a,b), 
Kennett's (1993) research on the turtles 
Chelodina rugosa and Elseya dentata, a series of 
studies on the turtle Carettochelys insculpta 
(Webb et al. 1986; Georges 1988, 1990, 1992; 
Georges and Kennett 1989; Heaphy 1990) and 
Shine and Madsen's (unpubl.) work on the 
python Bothrochilus fuscus. 

Major comparative studies of herpetofauna 
communities in the Northern Territory include 
research on the diet and reproduction of skinks 
in both the Alligator Rivers Region and central 
Australia (James 1983, 1991a,b,c,d; James and 
Shine 1985, 1988; James et al. 1984), on the 
diet and reproduction of frog assemblages in 
the Alligator Rivers Region (Tyler et al. 1983b; 
Tyler and Crook 1987) and on the ecology of 
four species of Varanids in the Wet-Dry tropics 
(Shine 1986e; and studies in progress by K. 
Christian). Some ecological context for 
Northern Territory herpetofauna assemblages 
was provided by James and Shine (1985, 1988), 
who offered perspective on the reproductive 
characteristics of Top End skinks, with a com-
parison to those in temperate Australia. 
Braithwaite (1990) noted the lack of a seasonal 
peak in reproduction for reptiles relative to 
other tropical areas of the world, and argued 
that the heterogeneous reproductive patterns 
observed derive from the diverse geographic 
origins of the contemporary lizard fauna of 
Australia's Wet-Dry tropics. 

The composition of herpetofauna communities 
has been examined for particular habitats, 
including monsoon rainforests (Martin and 
Freeland 1988; Gambold and Woinarski 1993), 

Acacia woodlands (Fyfe 1985b; Reid etal. 1993; 
Woinarski and Fisher unpubl.; N. Preece 
unpubl.), spinifex grasslands (Fyfe 1985b; 
Masters 1991; James 1991d; Reid al. 1993; 
N. Preece, unpubl.) and wetlands (Freeland 
and Kerin 1988; Martin and Freeland 1988; 
Friend and Cellier 1990). For the fragmented 
monsoon rainforests, herpetofauna species 
composition varies substantially between 
patches, under the strong influence of adjacent 
habitats (Gambold and Woinarski 1993). This 
spatial variability in herpetofauna communities 
is observed also for patches of the fragmented 
Lancewood {Acacia shirleyi) forests and thickets 
(Woinarski and Fisher unpubl.). 

A more conspicuous feature of the Northern 
Territory herpetofauna is its temporal instability. 
In the Top End the distinct wet-dry seasonality 
is associated with reproductive periodicity, and 
changes in activity levels, habitat relationships 
and foraging behaviour of the herpetofauna 
(e.g., James 1983; James and Shine 1985; 
Shine and Lambeck 1989; Guinea et al. 1991), 
leading to pronounced changes in species rich-
ness and composition at particular sites within 
a year (e.g., Braithwaite 1985; Martin and 
Freeland 1988; Friend and Cellier 1990; 
Gambold and Woinarski 1993). Variation in 
the timing, extent and amount of wet season 
rains may also lead to variability between years 
in herpetofauna species composition and rich-
ness (e.g.. Cogger and Lindner 1974; Freeland 
and Kerin 1988), although this appears to be 
less pronounced for reptiles than for mammals 
or birds (Braithwaite 1985). The very few long-
term studies limit the scope for generalizing 
this phenomenon. In the Top End, the existing 
research effort also tends to be seasonally 
biased, with the difficulties and discomfort of 
working during the wet season leading to 
relatively little research during this biologically 
important period. 

In arid and semi-arid Northern Territory 
there is also marked variation in herpetofauna 
richness, composition, reproductive activity 
and behaviour within and between years 
associated with both rainfall and temperature 
patterns (e.g., Gibson 1986; James 1991a,b,c,d; 
Reid et al. 1993). Episodic events may be 
particularly important in these environments 
(e.g.. Griffin and Friedel 1985; Stafford Smith 
and Morton 1990). Morton et al. (1993) 
document the sudden appearance of very large 
numbers of burrowing frogs following unusually 
heavy rain. In contrast to mammals of the arid 
and semi-arid regions, the herpetofauna may 
be relatively resilient to prolonged drought 
(Morton 1990), although little research has 
been directed to the influence of drought on 
herpetofauna. 
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Ecological studies conducted within similar 
environments in neighbouring States are 
broadly applicable to the Northern Territory 
herpetofauna. Important perspective on the 
reptile fauna of arid areas of the Northern 
Territory is provided by the detailed research 
by Pianka in Western Australian deserts (e.g., 
Pianka 1972; Pianka and Pianka 1976), and 
also by studies by Henle (e.g., 1991) in arid 
and semi-arid New South Wales, particularly 
since these studies include many species which 
occur in the Northern Territory. 

Aboriginal knowledge 

Reptiles are an important component of the 
culture of Aboriginal people throughout the 
Northern Territory. Many reptile species are 
hunted, and the eggs of turtles collected. 
Reptiles feature prominently in much Aboriginal 
art, and reptiles and frogs are often significant 
characters in stories and mythology. This close 
association has resulted in many Aboriginal 
people possessing a detailed knowledge of 
many aspects of the ecology and distribution 
of the herpetofauna. Some of this information 
has been tapped in wildlife surveys (most notably 
Reid et al. 1992; Baker et al. 1993; also Gibson 
1986; Fensham and Woinarski 1992), in specific 
studies of Aboriginal taxonomy (Davis 1981; 
Waddy 1988) and in anthropological and 
popular accounts of Aboriginal lifestyles (e.g., 
Davis 1989). There has been little research on 
the ecological consequences of Aboriginal 
hunting, except for Shine's (1986b) study of 
selective hunting of a popular food item, the 
file snake Acrochordus arafurae. 

The Northern Territory Department of 
Education is undertaking an ambitious pro-
gramme to link computer education in 
Aboriginal settlements and outstations with the 
incorporation of local knowledge into a wildlife 
data base. This has been successfully trialled at 
a number of centres in Arnhem Land and the 
Tiwi Islands and this scheme will collate, 
preserve and disseminate Aboriginal informa-
tion on Northern Territory herpetofauna (I. 
Morris and G. Sawyer, pers. comm.). 

Rock art provides a line of evidence about 
the presence and distribution of herpetofauna 
and environmental conditions over periods of 
up to 40 000 years. However, some imprecision 
in dating, biases in the taxa represented and 
uncertainties about the identification of taxa 
pictured (either through painting decay or 
non-realistic figuration) mean that some 
caution is needed in the interpretation of this 
information (e.g., Lewis 1986). Additionally, 
the limited occurrence of suitable rock sites 
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makes for a fragmentary record of distribution 
and history. It is impressive that good rock 
paintings of the python Morelia oenpelliensis 
were known to anthropologists well before this 
species was described. There are also detailed 
depictions of a large Chelodina species, which is 
still not described (R. Kennett, pers. comm.). 

Conservation and management 

In contrast to the substantial number of 
mammalian extinctions and declines from 
the Northern Territory over the last 100 
years (Morton 1990), the Northern Territory 
herpetofauna appears to have generally fared 
well since European settlement. Other than 
marine turdes. Cogger et al. (1993) list 
only two reptile species, Ophidiocephalus taeniatvs 
(Vulnerable) and Egernia kintorei (Vulnerable), 
from the Northern Territory as "endangered 
or vulnerable". Reflecting lack of information 
about population sizes and distribution, and 
uncertainty about threatening processes, they 
list a further 24 Northern Territory species as 
"Rare or insufficiently known": Crocodylus 
johnstoni, C. porosus, Carettochelys insculpta, Diplo-
dactylus occultus, Cryptagama aurita, Tympano-
cryptis uniformis, Varanus glauerti, V. primordius, 
Ctenotus amhemensis, C. septenarius, C. tanamiensis, 
Egernia amhemensis, Lerista carpentariae, L. stylis, 
Menetia concinna, Ramphotyphlops broomi, R. tovelli, 
R. yirrikalae, Morelia oenpelliensis, Cerberus rhyn-
chops, Myron richardsonii, Acanthophis antarcticus, 
Vermicella annulata, Hydrelaps darwiniensis and 
Parahydrophis mertoni. Illustrating the apparent 
conservation health of the Northern Territory 
herpetofauna but also the lack of information 
about many taxa, this proportion of "rare or 
insufficiently known" taxa amongst the total 
"threatened" taxa is far higher than for any 
other State (i.e. 92%, cf. 74% for the whole of 
Australia: Cogger et al. 1993). 

The conservation status of the five "vulnerable" 
marine turde species occurring in the 
Northern Territory is considered fur ther by 
Cogger and Lindner (1969) and Guinea (1990, 
1993a). That of Egernia kintorei is discussed by 
Reid et al. (1993), and that of Ophidioscephalus 
taeniatus by Ehmann (1981, 1992) and Ehmann 
and Metcalfe (1978). 

Unlike many other parts of Australia, and 
elsewhere, there appears to be no evidence of 
recent decline in frog numbers in the Northern 
Territory. This may reflect a limited informa-
tion base. Two Northern Territory frog species 
may be of some conservation concern: Uperoleia 
orientalis, known from only a few records in the 
Gulf/Barkly area (Tyler and Davies 1986) and 
Rana daemeli, known in the Northern Territory 
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f rom only a few sites in eastern Arnhem Land 
(but with secure populations in northern 
Queensland and New Guinea). The status of 
the former species is being investigated by 
Tyler, and that of the latter by Gambold. 

One assessment of the conservation status of 
herpetofauna species is their representation 
within the National Park and Conservation 
Reserve system. Some qualifications associated 
with this evaluation include questions such as 
whether populations within reserves are 
sufficient for long-term survival, whether 
management of reserves is sympathetic to the 
requirements of the species, and whether 
management of lands outside reserves is or is 
not appropriate for the survival of the species. 
Nonetheless, representation of taxa within a 
reserve system is a definable and quantifiable 
goal and one measure of the protection of 
biodiversity. A fur ther problem within the 
Northern Territory is that many reserves have 
almost no information about the wildlife 
occurring within them. In the Northern 
Territory, the 82 conservation reserves comprise 
3.3 per cent of the total land area, and their 
distribution in the landscape is extremely 
biased to high rainfall areas, rocky land-
forms, and near the major population centres 
(Whitehead et al. 1992; Woinarski 1992). A 
total of 38 herpetofauna species (9 frogs = 
20.5% of the Northern Territory frog fauna, 
and 29 reptiles = 8.9% of the Northern 
Territory reptile fauna) are not recorded from 
any reserves in the Northern Territory (Table 
3), and a fur ther 50 species are recorded from 
only one reserve. In many cases these species 
occur also beyond the Northern Territory or 
have only a small proportion of their total 
range within the Northern Territory, such that 
their conservation responsibility is shared with, 

Table 3. Species recorded in the Northern Territory f rom 
fewer than five 'A degree cells and/or fewer than two 
conservation reserves. Asterisks indicate species 
restricted to the Northern Territory. Note that 
marine species are not included. 

No. cells No. reserves 

Table 3 — continued. 

No. cells No. reserves 

Frogs 
Umnodynastes tasrmniensis 
Neobatrachus aquilonius 
Ranidella deserticola 
RanideUa remota 
Uperoleia arenicola* 
Uperoleia borealis 
Uperoleia micromeles* 
Uperoleia orientalis* 
Uperoleia trachyderma* 
Cyclorana cryptotis* 
Cyclorana maculosa 
Cyclorana vagita 
Litoria alboguttata 
Rana daetrulli 

1 
16 
13 
6 
3 
4 
5 
3 

11 
5 
9 
1 

22 
1 

Reptiles 
Diplodaclylus bymei 
Diplodactylus jeanae 
Diplodaclylus occultus* 
Diplodactylus tessellatus 
Gehyra minuta* 
Gehyra pilbara 
Oedura gemmata* 

Underwoodisaurus milii 
Delma butleri 
Delma haroldi 
Cryptogama aurita 
Ctenophorus clayi 
Ctenophorus pictus 
Ctenophorus reticulatus 
Ctenophorus rufescens 
Tympanocryptis intima 
Tympanocryptis tetraporophora 
Tympanocryptis uniformis 
Varanus brevicauda 
Varanus eremius 
Varanus glauerti 
Varanus kingorum 
Varanus storri 
Carlia longipes 
Carlia macfarlani 
Cryptoblepharus litoralis 
CtenotiLS amhemensis* 
Ctenotus dux 
Ctenotus gagiidju* 
Ctenotus grandis 
Ctenotus hanloni 
Ctenotus joanae 
Ctenotus kumbudj* 
Ctenotus militaris 
Ctenotus pallescens* 
Ctenotus regius 
Ctenotus septenarius* 
Ctenotus storii* 
Ctenotus striaticeps 
Ctenotus tanamiensis* 
Egemia amhemensis* 
Egemia depressa 
Egemia hosmeri 
Egemia kintorei 
Egemia slateri 
Egemia stokesi 

Glaphyromorphus amhemicus* 
Glaphyromorphus nigricaudis 
Lerista aericeps 
Lerista borealis 
Lerista carpentariae* 
Lerista grijfini 
Lerista ips 
Lerista muelleri 
Lerista stylis* 
Lerista taeniata* 
Lerista xanthura 
Menetia concinna 
Morethia adelaidensis 
Proablepharus kinghomi 
Tiliqua occipitalis 
Ramphotyphlops bituberculatus 
Ramphotyphlops broomi 
Ramphotyphlops minimus* 
Ramphotyphlops wiedii 
Ramphotyphlops yirrikalae* 
Morelia bredli* 
Morelia oenpelliensis* 
Acrochordus granulalits 
Acanthophis antarcticus 
Demansia simplex 
Denisonia ordensis 
Pseudonaja guttata 
Pseudonaja ingrami 
Simoselaps fasciolatus 

3 
5 
1 
7 
8 
3 
5 
8 
6 
5 
5 
2 
9 

10 
7 
1 
2 
5 
1 

20 
43 

1 
1 

11 
11 
6 
4 

12 
12 
2 

20 
1 

17 
4 
2 
5 

25 
5 
9 
5 
7 
3 
1 
3 

18 
9 
4 
2 
3 
9 
3 
4 
2 
4 
1 
2 
2 
6 
5 
3 

16 
1 
2 
2 
6 
4 
1 
3 

25 
1 
2 
8 

10 
6 

0 
1 
0 
0 
0 
2 
1 
0 
1 
1 
1 
2 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
0 
0 
1 
1 
0 
0 
0 
1 
1 
0 
1 
0 
0 
1 
0 
0 
1 
0 
0 
1 
1 
1 
0 
1 
1 
4 
1 
1 
1 
0 
0 
0 
0 
1 
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or largely reliant upon, other States. Only 
seven herpetofauna species endemic to the 
Northern Territory are not known from reserves, 
with a further 17 endemic species known from 
only one reserve. The Conservation Commission 
of the Northern Territory is currently preparing 
reserve design options for such species. Flexi-
bility in reserve placement to include such 
species may be enhanced if they have wide ranges 
or if many species with restricted ranges coincide. 
Many reptile and frog species in the Northern 
Territory appear to have very limited ranges 
(Table 3; Woinarski 1992), although in some 
cases this may represent inadequate sampling. 

Factors which pose real or potential threats to 
the Northern Territory herpetofauna include: 
fire, pastoralism and feral livestock, Cane Toads, 
feral cats; hunting and exploitation, climate 
change, more intensive land use, and weed 
invasion. 

The effects of fire upon herpetofauna have 
been considered in open forests and savanna 
woodlands of the Top End (Braithwaite 1987; 
Trainor 1992), and in Mulga woodlands and 
hummock grasslands of central Australia (Fyfe 
1980; Masters 1991; YLe\detal. 1993). For both 
regions, there was a range of idiosyncratic 
species responses to different fire regimes, and 
management to promote a fine mosaic of fire 
ages and intensities was recommended, a 
strategy which may approach that traditionally 
used by Aboriginal people. Both Masters 
(1991) and Reid et al. (1993) found a rich 
assemblage of herpetofauna species in long 
unburnt hummock grasslands on sandplains, 
and they advocated protection of such habitat. 
Long-term experimental research on the 
impact of a range of fire regimes on herpeto-
fauna assemblages is being conducted by 
CSIRO at the Kapalga Research Station within 
Kakadu (L. Corbett pers. comm.). This includes 
a detailed current study of the responses to fire 
by the dragon Chlamydosaurus kingii, a species 
which appears to select recently burnt areas 
and areas with a consistent history of intense 
late Dry season fires, despite suffering substantial 
mortality rates in these late fires (A. D. Griffiths 
pers. comm.). 

Despite its domination of land use in the 
Northern Territory, there has been remarkably 
little research directed at the effects of 
pastoralism on wildlife. Ehmann (1992) 
considered that trampling and denudation of 
vegetation by cattle may be contributing to 
decline in Ophidiocephalus. Friend and Cellier 
(1990) illustrated decline in some herpeto-
fauna species associated with high densities of 
feral Water Buffalo Bubalus bubalis, and 
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Table 4. A comparison of the number of species records, 
number of V4 degree cell blocks and number of 
reserves recorded from for amphibians, reptiles, birds 
and mammals in CCNT data base. 

Mean no. Mean no. 
No. records cells/species reserves/species 

Amphibians 8 109 35.5 7.52 
Reptiles 28 487 32.8 5.92 
Birds 172 525 124.6 14.75 
Mammals 14 671 36.7 6.65 

Braithwaite et al. (1984) also found associa-
tions, both positive and negative, between 
different herpetofauna species and buffalo 
impacts. Both of these studies were correlative; 
there has been no long-term research or use of 
exclosure plots. Two recently commenced 
studies, by A. Fisher (on effects of pastoralism 
on vertebrate communities in Mitchell grass-
lands) and C. Slazenger (on effects of pastoralism 
on lizard communities in spinifex grasslands), 
may go some way toward assessing the con-
sequences for herpetofauna of the pastoral 
industry. 

The Cane Toad Bufo marinus spread to the 
Gulf district of the Northern Territory from 
northwestern Queensland in 1982-83 (Freeland 
and Martin 1985), and has since extended its 
range substantially northwestward (Jacklyn 
1992). Its impact on herpetofauna has been 
subject to considerable research and debate. 
Freeland and Kerin (1988) were unable to 
detect significant changes in frog assemblages 
following the arrival of Cane Toads, but much 
anecdotal evidence suggests that populations 
of many elapid, varanid and chelonid species, 
at least, may undergo serious decline following 
invasion by Cane Toads (Jacklyn 1992, but cf. 
Freeland 1990). 

Feral cats Felis catus are common in almost 
all areas of the Northern Territory, and the 
Fox Vulpes vulpes is common in arid and semi-
arid areas of the Northern Territory. These 
species undoubtedly consume large quantities 
of reptiles and frogs, but it is not clear whether 
this constitutes significant impact and real con-
servation threat. Cogger et al. (1993) suggest 
that predation by foxes and cats may be a 
factor in the decline of Egernia kintorei. Studies 
of the diet and abundance of these feral 
predators and control mechanisms for them 
are now being undertaken by CCNT and 
CSIRO. 

The human population in the Northern 
Territory is generally sparse (c. 1 person/km^) 
and direct impacts are rarely serious. However, 
some herpetofauna species (notably varanids, 
turdes and their eggs, the dragon 
Chlamydosaurus kingii, the python Morelia spilota 
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and the file snake Acrochordus arafurae) are 
particularly sought by Aboriginal people as 
food (e.g., Shine 1986b, 1991; Davis 1989; 
Fensham and Woinarski 1992; Kennet t 1993). 
Change in the dispersion and sedentariness of 
Aboriginal populat ions and in hun t ing 
me thods may lead to at least local loss or 
decline in some species (e.g., Altman 1988). 

Commercial exploitation of he rpe to fauna in 
the N o r t h e r n Terr i tory has a colourful history, 
with about 200 000 crocodiles (both Crocodylus 
porosus and C. johnstoni) harvested between 
1945 and the introduct ion of protective legisla-
tion in 1971 (Webb et al. 1987). A crocodile 
industry in the Nor the rn Terr i tory has been 
rekindled, with six fa rms established since 1980 
and about 60 people employed in the industry 
(Anon 1992). Cur ren t product ion is about 
5 000 skins/year, but a more than 8-fold 
increase is p lanned over the next eight years 
(Anon 1992). This industry operates mostly 
u n d e r a "ranching" system, heavily dependen t 
u p o n collection of eggs f rom wild populations. 

O t h e r he rpe to fauna species have been con-
sidered for commercial utilization, with the 
most recent vision being the market ing of sea-
snake by-catch f rom fishing operations. T h e 
resource base for this proposal, and market 
demands , are being considered by T . Ward, 
and this scheme does not appear to be com-
mercially viable. T h e commercial fishing 
industry may also produce by-catch of mar ine 
turtles, with occasional large numbers being 
killed incidental to fishing operat ions (Guinea 
and Chat to 1993). 

Herpetological collectors and keepers have 
long been attracted by the Nor the rn Terr i tory 
he rpe to fauna , and illegal collecting and 
smuggling may well be commonplace. Anecdotal 
evidence suggests that collectors may be 
responsible for local declines in some species 
(possibly including the python Morelia oenpel-
liensis in Kakadu National Park). Many species 
can be caught and kept without permit , includ-
ing all but fou r species {Litoria splendida, 
L. personata, Cyclorana vagitus and Uperoleia 
orientalis) of frogs, most skinks (all Carlia, Crypto-
blephariLs, Ctenotus and Sphenomorophus species 
and Tiliqua multifasciata and T. scincoides), two 
agamids, two geckos and two pygopodids (see 
Davis and H e a r d in this volume for a more 
detailed account of the relevant legislation). 

Intensive land use, mostly associated with 
hor t icul ture and mining is, and will probably 
remain, of limited extent in the Nor the rn 
Terr i tory, and as such affords little general 
threa t to he rpe to fauna . However, there have 
been some recent cases where proposed 

developments may threa ten local populat ions 
of rare or restricted species. Probably the most 
notable example was that of the Coronat ion 
Hill mining proposal and the turt le Carettochelys 
insculpta (Woinarski and Braithwaite 1990; 
Georges 1990). 

A formidable complement of alien plants has 
invaded the wetlands, the Eucalyptus open 
forests, the monsoon rainforests and the savanna 
woodlands of the T o p End (Braithwaite et al. 
1989; Russell-Smith and Bowman 1992; Cowie 
and Werner 1993; Woinarski 1993; Lonsdale 
1993) and riparian areas, grasslands and 
chenopod shrublands in central Australia 
(Humphr ies et al. 1992). T h e r e has been litde 
research directed at the impact of these habitat 
changes upon herpe tofauna , a l though CSIRO 
is studying faunal changes associated with 
invasion and control of the shrubby weed 
Mimosa pigra (e.g.. Cook 1993). 

Natural disturbances may pose local and 
regional threats to some herpe to fauna popula-
tions. Cyclones are f requent in the T o p End 
and can substantially modify terrestrial habitats 
(with unknown impact on their herpe tofauna) 
and lead to occasional spectacular mortality of 
marine he rpe to fauna (e.g., Marsh et al. 1988). 
Extremely heavy rainfalls can also reduce the 
suitability of some habitats for long periods 
(e.g., E h m a n n 1992) and lead to widespread 
loss of adults and eggs, a process documented 
for crocodiles and some freshwater turtles of 
the T o p End (e.g., Webb 1991; Georges and 
Rose 1993). In contrast, poor or late rains in 
the T o p End can reduce the annual survivor-
ship of turtles aestivating th rough the dry 
season (Kennett 1993). Long periods of below-
average rainfall in arid and semi-arid areas 
drastically alter ecological conditions and the 
composition of plant and animal communities 
(e.g., Morton 1990; Reid et al. 1993). However 
a lack of explicit studies means that the effects 
of d rough t upon Nor thern Terr i tory herpeto-
fauna cannot be properly considered. 

T h e r e are only imprecise models of the 
influence of global climate change upon the 
Nor thern Terr i tory (Moffatt 1991). Small 
changes in t empera ture and rainfall may lead 
to substantial variation in fire regimes and 
jeopardize the persistence of marginal vegeta-
tion communities, such as monsoon rainforests, 
and their associated herpe tofauna . Changes in 
the durat ion and t immg of the monsoon rains 
may be expected to affect he rpe to fauna species 
which aestivate dur ing the long dry season, 
perhaps most notably the turtle Chelodina 
rugosa (Kennett 1993). Changes in rainfall 
in central Australia may lead to increased 
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frequency, intensity and duration of drought. 
Climate change may also influence sex ratios 
in species which have temperature-sensitive 
sex determination (e.g., both species of 
crocodiles and Carettochelys insculpta: Georges 
1992). 

There are at least three characteristics of the 
Northern Territory environment which suggest 
that most herpetofauna species may tolerate 
moderate climate change. The herpetofauna of 
this region may be robust, as those species now 
present must have survived the rapid climatic 
fluctuations in the late Pleistocene. The deeply 
dissected sandstone ranges, especially in the 
Top End, may provide microclimatic security 
and relief for the herpetofauna associated with 
them (Freeland et al. 1988). The extent of 
vegetation clearing and fragmentation in the 
Northern Territory is minor: at least theoretically 
this allows fauna the luxury of easy dispersal 
in response to climate change. 

Conclusions and priorities 

Herpetology in the Northern Territory 
offers a marked contrast between research on 
two species of crocodiles (which has been well-
organized, well-funded and long-term) and that 
on the remaining 99.4 per cent of the herpeto-
fauna (which has typically been piecemeal and 
short-term). In this paper I have sought to 
review the scattered but surprisingly rich body 
of work falling in the latter category. 

This overview suggests that the Northern 
Territory remains an exciting area for 
herpetology. Much basic taxonomy and survey 
remains to be done, but the broad framework 
is now in place to interpret new discoveries. 
For some groups (most notably skinks) there 
have been comprehensive regional analyses of 
patterns of ecological/reproductive parameters, 
and these studies provide a basis for comparison 
for those groups yet to be considered. There 
have been few detailed autecological studies, 
and these few have not provided a systematic 
sampling of the taxonomic or ecological range 
of the herpetofauna. To a large extent, the 
patchy knowledge of the Northern Territory 
herpetofauna (e.g.. Table 1) reflects the idio-
syncratic interests and approaches of a handful 
of extremely productive research workers, 
mostly not resident within the Northern 
Territory. 

Arguably the largest gaps in this research 
body, and hence priorities for future work, are: 

1. experimental studies of the impacts of 
different land uses, particularly pastoralism, 
on the herpetofauna; 

2. long-term studies of population dynamics, 
community composition and reproductive 
patterns, which consider responses to 
climatic variability; 

3. studies on the impacts of Cane Toads, 
especially on reptile assemblages; 

4. more precise definition of the conservation 
status, threats and management require-
ments for that large body of species con-
sidered "insufficiently known"; 

5. increased emphasis on research directed at 
the distribution, abundance and manage-
ment requirements of, and threats to, 
marine turtles; 

6. survey of those regions of the Northern 
Territory where only meagre herpetological 
data are currently available; 

7. additional autecological studies, especially 
of a more representative selection of taxa 
than that already considered; 

8. continued taxonomic assessments, includ-
ing such "messy" genera as Diporiphora and 
Ctenotus, and perhaps especially using a 
variety of investigative techniques. 
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Upper left: Aboriginal people have detailed knowledge of much of the Northern Territory herpetofauna and continue to hun t 
many reptile species, including this Elseya dentata. (Photo by Nic Gambold). 

Centre left: Rana daemeli, one of the Northern Territory's largest frogs and its only representative of the family Ranidae, was 
discovered in the Northern Territory only in 1990. It is one of several species with a distribution restricted to the rim 
of the Gulf of Carpentaria (eastern Arnhem Land, Cape York Peninsula and southern New Guinea) (Photo bv Nic 
Gambold). ^ 

Lower left: Herpetological research in the Northern Territory has progressed rapidly in the last decade. Much detail of the 
biology of even common species remains to be discovered. Here Tony Griffiths releases a Frilled Lizard with attached 
radiotransmitter to record its response to wildfire. (Photo by Nic Gambold). 

Upper right: Many species of birds, plants, invertebrates and reptiles are restricted to the rugged sandstone plateau of western 
Arnhem Land, including this Ctenotus coggeri. (Photo by Nic Gambold). 

Centre right: Oedura gemmata, a species restricted to the sandstone plateau of western Arnhem Land. (Photo by Nic Gambold). 
Lower right: The Northern Territory has been litde fragmented by land clearing; however, much of its environment has been 

modified by pastoralism. The impact of this extensive industry upon herpetofauna remains unknown (Photo by Nic 
Gambold). ' 
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