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ABSTRACT. -A new species of long-necked freshwater turtle of the family Chelidae is descr ibed from 
the Arnhem Land Plateau in the Northern Territo ry of Austral ia. The taxon is included within the 
Chelodina expa11sa group of' species and is the smallest member of that group. First collected by 
scientists some 20 years ago, researc h on the species has been hampe red by jts isolation - it is 
restricted to sparsely inhabited, rugged sandstone coun try of tropica l northern Australia. It can be 
diagnosed by its broad, shortened and flattened skull, by the possession of a contiguou s neural se ries, 
and by contact of the vomer and the pterygo ids. lt is clearly distinct from Chelodina rugosa in a 
canon ical discriminant analysis. Preliminary data on natural history are also presented. Males 
exami ned in October-November had enlarge d vascularized testes and epididymes distended with 
sperm. Fema les examined at the same time had regressed cor pora lutea and atretic follicles from the 
previous nesting seaso n, presumably in the immediately preceding dry season. The diet is primar ily 
fish and shrimp, but unlike other Chelodi11a which are all obligate carnivores, this spec ies appears 
to feed on both plant and anima l material. The turtle is well known to Aboriginal people of the region 
who collect it for food, and they report that it consumes leaves and fruits of aquatic and riparian 
vege tation and reprodu ces in the dry season. 

KEY Wo1ws. - Reptilia; Testudines: Chelidae; Chelodi11a b11rnmga11djii, sp. nov.; turtle; taxonomy; 
ecology; diet; reproduction; habita t: indigenous knowledge; conservation ; Australia 

Conservation of Australia's freshwater turtle fauna is 
hampered by poor taxonomy at the species level. Many 
dist inct forms. known to scientist<; for many decades, have 
remained undescribed. Formal recognition and data on di s
tributi on and abundance are often essential prerequisites for 
marshalling governmem support for conservation (Georges. 
I 993). These undescribed forms have been largely ignored 
in the action and recovery plans that govern the threatened 
species initiat ives in Austra lia. However. there has been 
recent progress. The Mary River turtle E/11.1·or macmrus 
(Cann and Legler. 199-+), known to science for 20 years 
previou~ly only as specimens or unknown origin in the pet 
trade. the white-eyed river diver Rheodyte.1 le11kops (Legler 
and Cann. 1980), the •tiving fossil' £/seya /al'(tr<rckorum from 
the Nicholson drainage of Queensland (Thom~on et al., 1997 ). 
the Bellingcn River turtle Else_,·a georgesi (Cann. 1998a), the 
nonhern yellow-faced turtle Emyduf'{( wnybaf'{(ga (Cann. 
1998b). and the yellow-headed ~napping turtle Elseya inrini 
(Cann. 1998c) are all recent additions to the Australian tu11Ie 
fauna, and testimony to the advancing state of our knowledge 
of this group. Electrophoretic ~urveys (Georges and Adam~. 
1992. 1996) indicate that there are many more di~tinct form~ 
awaiting formal description, lending suppo11 to earlier indica
tions based on morphology (Cann. 1978: Legler 1981 ). 

In particular. a new form of lllrtle from the Arnhem 
Land Plateau first came to the attention of science when 
collected <luring :..urveys of the Arnhem Land region by 

Grahame Webb in the early 1970s. Abo riginal people in the 
region are familiar with the turtle and have hunted it for food 
and ceremonial purposes for generations. The Gagadju 
people of Kakadu National Park recognize it as a distinct 
form in their language. referrin g lo it as B11rr1111ga11dji. 
They distinguish it from A/111a11xiyi (Chelodina rngo.w) . 
a common anti c losely-re lated species of the coastal 
floodplains (Lucas and Russel-Smith. 1993). The Jawoyn 
people of the Katherine region (i ncludi ng Nitmiluk Na
tional Park and the southern sections of Kakadu National 
Park) refer le) it as W11rmy1111g (Sandy Barraway. per.1·. 
c-0111111.), but thi:.. name is also used to refer to C. nrgosa. 

Legler ( 1982) 100. in an unpublished report. recognized 
the form a~ a new :..pecie)., and it~ status as a distinct !axon 
wa~ Iaterconfirmed by dectrophoretic comparison~ (Georges 
and Adams . t 99~: Georges et al.. in prep. ). but it has 
remained unnamed. In this paper. we describe this new 
~pccics or long -necked wnlc of the genus Cl!elodina 
(Fig. 1 ). and provide some information on its natural 
hi!-tory and ecology. 

MATERIALS AND METHOD S 

Tur tles representing all known ~pecies of Chelodi110 
from Australia and New Guinea were obtained from muse
um~ .,nd privat e collccti o1v,. Additional specimens were 
collected tlircctly from the field . examined and mea~ured, 
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Figure l. Chelodina burrungandjii from Koolpin Gorge, Arnhem Land, Northern Territory, Austra lia. Photo by John Cann . 

and either retained for skeletal preparations or marked and 
released at their po int of capture . Data on coloration are 
therefore based on examination of both live animals in the 
field and museum specimens . The measurements routinely 
taken are described in Appendix A. Skeletal preparations 
were made using methods outlined in Thomson et al. (1997). 
Skeletal terminology and description follows that of Gaffney 
(1979) for skulls and Zangerl (1969) for shells. Appendix B 
lists all museum specimens examined. 

All means are presented with their standard errors, not 
standard deviations, unless otherwise spec ified. Discrimi
nant analysis (SAS Institu te, 1988) was used to determine 
bow well external measurements of head and shell could 
distinguish among the Che[odina species , and the new 
species described here and its closest relatives in particular. 

For the ecological studies specimens were co.llected by 
diving with mask and fins and trapping in baited traps at the 
Gunyarr pools adjacent to the Katherille River Gorge in 
Nitmiluk. National Park (133°31' I 0"E, L4°18'30"S) on 23-
24 August I 996 and 24-25 October 1996, and in a section of 
the upper Kather ine River (133°05'E, 13°46'S) on 4-6 
November 1996. A total of 22 specimens (12 females, 7 
males, 2 juveniles , 1 sex not reco rded) were captured at 
Gunyarr pools and JO specimens (5 females, 4 males, I 
juvenile ) in the upper Katherine River. Of these, 11 females 
and 8 males were examined via laparoscope to determine 
sex, reproductive status, and body condition. Males with 
enlarged vasculruized testes and epididymes that were white , 
coiled. at1d distended with sperm (Kennett , 1994) were 
judged as mature. All such mature specimens had longer 
thicker tails than females of the same size (c.f. C. rugosa , 
Kennett , 1994, I 996). Fema les with thickened , musculru· 
oviducts, or ovaries with enlarged vitellogenic follicles or 
corpora lutea. were judged as mature. 

Stomach samples were collected from 30 turtles ( 16 
females, 11 males, 2 juveniles, 1 sex not recorded) by 
stomach flushing within 2 hours (usually sooner) of capture. 
A steady flow of water supplied by a submersib le electric 
pump was passed into the stomach through a flexible plastic 
tube with the turtle held in a horizontal position (after 
Georges et al., 1986). The turtle was then inverted and water 
flowed out of the esophagus and mouth carrying the stomach 
contents with it. Stomach contents were preserved in 70% 
alcohol and later exrunined under a stereoscopic microscope. 

SYSTE MATICS 

Order: Testudines Linnaeus, 1758 
Suborder: Pleurodira Cope, 1864 

Family: Chelidae Gray, 183 1 

Chelodina burrungandjii, sp. nov. 
Arnhem Land Long-Necked Turtle 

(Figs. 1- 3, 5-6) 

Type Specimens. - Holotype: NTM 16010 (UC Blood 
Ref: 0316) , adultfemalecollected by Rod Kennett in Kool pin 
Gorge, South Alligator River (13°28'S, 132°38'E) on 6 
September 1989 (Fig. 2a). Allotype: NTM 16011 (UC Blood 
Ref: 0317), adult male with san1e data as the holotype (Fig. 
2b). See Table l for comparative measurements. 

ReferredSpecimens. - NTM13525, 16008-12 , 16333, 
22581-83; UC 2088-90, 2101 ; UU 17730-37, 18833-59. 

Diagnosis. - A medium to large snake-Decked chelid 
turtle of the genus Che/odin.a most closely resembling its 
sister taxon from the Kimberley, referred to hereinafter as 
Chelodina sp. (Kimberley). It belongs in the subgeneric 
group "B" or the Chelodina expansa group (Goode, 1967; 
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Figure 2. Chelodi,w /mrr1111ga11djii rype specimens: (a) the female holocype (NTM 160 10, CL= 220 111111): (h) the male allotype (NTM 
16011. CL = 189 mm). Both specimens are spirit-preserved. 

Burbidge et al. , 1974: Rhodin and Mittermei er, 1976) whi ch 
include s described form s C/1e!odi11a expansa, Che/odi11a 
ruxosa, Che/odi11a siebe11rocki, and Che/odi11a parkeri. Thi s 
subgeneric group is distin guished from the group ··A· ' spe
cies (the Chelodina !011gicollis group) by thei r relatively 
longer. thi cker necks. reduced plastra. broader heads. and a 
more attenuated mode of strik e-and-gape feedin g (exclud
i ng Che/odina ob/011ga from thi s compari son). Chelodilw 
hurrnngandjii can be di stingui shed from other members of 
the C. expansn group by the presence of a relati vely short
ened, broad, flat head. Che!odina expansa also has a flat 
tened head but it is not short and broad and even similarl y 
sized indi v iduals ,ire readil y identi fied (Figs. 3-4). Th e 
oblong carapace and plastron in adult s readil y distinguishes 
this species from all other members of this group except the 
Kimb erley form (T able 2) and the upward turn ing of the 
lateral marginals d istinguishes this species from C. rugosa. 
C. siebenrocki. and C. parkeri (Figs. 5-6) . The speckled 
neck coloration is not found among other Au strali an mem
bers of thi s group. though it is apparent but not as strongly 
defin ed in the Kim berley form. It is not as pronounced as that 
seen in C. parkeri from which C. burnmgandjii can also be 
distinguished by the lack of the pronounced head strip ing 

and post-ty mpanic whit e patch, key characters for C. parkeri 
(Rhodin and Mitt ermeier. 1976; Pritch ard. 1979) . Unique 
among the members of the C. expa11sa group is the consistenL 
presence in C. b11rrw1ga11djii of an expanded comiguous 
neural series of between three and fi ve neurals (Thomson and 
Georges. 1996) (Fig. Sa). Thi s feature readily distinguishes it 
from the Kimb erley form whi ch has the usual C. expansa group 
condition ofno exposed neurals. A pan from the broad flat skull 
(Table 3) , thi s species also possesses a narrow crista 
paroccip italis and pterygoids with enlarged ventro- lateral pro
cesses that extend to the condylus mandibulari s. 

Mulrivariate Co111pariso11s. - Canonical discriminant 
analysis (SAS Institut e. 1988) was used to determin e the 
di . tincti venes. of C. burru11ga11dj ii and its two closest rela
ti ves (based on analysis of electrophretic data of Georges 
and A dams. in prep), C. rngosa and Chelodi,w sp. 
(Kimb erley) . M ales and females were analyzed separately. 
Head measurements were expressed as a ratio of head length 
(I-IL) : head length and all shell measurements were ex
pressed as a ratio of carapace length (CL ). A number of 
composite variables were defin ed as combinations of the 
raw measurements, but none were retained by the subse
quent analyses. 

Tab le l. Mcasuremcntsofs pct:imcn~of Che/odina burm11gcmdjii held in museums. Refer to Appendix A for explanation of measurements. 

Museum No. Sex CL CW4 CW8 PL PLF PLR HL HWT HH 

UC 208 8 F 242.0 150.9 159.0 188.0 72.8 77.5 63.9 43.6 7.6 
UC 2089 M 206.3 126 .8 138.3 160.4 65. 1 68.5 60.5 39.7 7.3 
UC 2090 F 240.3 148.8 159.2 185.2 78.-1- 83.4 66.9 48.7 8.8 
UC 2 10 1 F 266.3 169. 1 171.7 195.4 83.4 85.-t 75.6 55.5 9. 1 
1 TM 13525 M 220.9 13 1.1 136 .6 166 .7 69.5 72.8 68 .1 44.0 
NTM 16008 F 26 1.2 175.6 182.3 197.3 85.2 93.8 81.6 56.8 7.7 
NTM 16009 M 2 13.3 137.8 145.7 168.2 71.3 82.0 65.8 46. 1 8.3 
NTM 16010 F 220.7 138. 1 140.7 176.2 72.4 73.9 67.8 47.0 7.8 
NTM 16011 M 189.8 116.2 127. I 143.6 60.7 65.3 58.2 36 .7 6.7 
NTM 16012 M 166.4 98.6 105.2 133.9 53 .6 56 .2 60.7 37 .6 7.0 
NTM 16333 M 199.2 126.4 135.7 148.3 65.4 70.5 57.9 38.9 
NTM 2258 1 F 266.8 179 .0 185.-1- 203.8 90.4 93.8 74.9 52.3 8.3 
NTM 22582 F 246.3 16 1.3 158.3 186.6 78. I 82.7 72.6 54.0 9.3 
NTM 22583 J 115.4 75.4 8 1.7 89.3 36.9 42.2 38.3 24. 1 5.2 
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Figure 2. Chelodi11a b11rn111ga11djii type specimens: (a) the female holotype (NTM 160 I 0 , CL = 220 mm): (b) the male allotype (NTM 
160 I I. CL= 189 mm). Both specimens are spirit-preserved. 

Burbidge ela l., 1974; Rhodin and Mittermeier, 1976) which 
includes described forms Chelodi11a expa11sa, Che/odi11a 
rugosa, C/Jelodi11a siebenrocki, and Chelodina parkeri. This 
subgeneric group is distinguished from the group "A .. spe
cies (the Chelodi11a !011gicol/is group) by their re latively 
longer. thicker neck . . reduced plastra. broader heads. and a 
more attenuated mode of strike-and-gape feeding (exc lud
ing Chelodina ob/011ga from this comparison). C/Jelodhw 
b11rn111gc111djii can be distinguished from other members or 
the C. expa11sa group by the presence of a relati\'el) hon
ened, broad, flat head. Chelodi11a expw1sa al~o ha~ a flat
tened head but it is not short and broad and e\·en similar !~ 
sized individuals are readily idemified (Figs. 1-1) . The 
oblong carapace and plastron in adults readily distingui~hc~ 
this species from all other members of this group except the 
Kimberley form (Table 2) and the upward turning of the 
latera l marginals distinguishes this species from C. rngosa. 
C. siebenrocki. and C. parkeri (Figs. 5-6). The speckled 
neck coloration is not found among other Australian mem
bers of this group. though it is apparent but not as strongly 
defined in the Kimberle y form. It is not as pronounced as that 
seen in C. parkeri from which C. hurn111gc111djii can also be 
distinguished by the lack of the pronounced head striping 

and post-tympanic white patch. key characters for C. par/..:eri 
(Rhodin and Mittermeier, 1976: Pritchard. 1979). Unique 
among the members of the C. expans,1 group i, the consi, tent 
presence in C. b11rr1111gall{(iii of :m expanded contiguou, 
neural . eries of bet\\ een three and fiw neuml-., !Thom~on and 
George . . 1996) <Fig. Sai. Thi,, t'cnture re.idil~ dbtingui,he~ it 
from the Kimberle~ form\\ hich ha,, the u, ual C. up,111;11group 
condition ofno e.\po,etl neural,. Apart from the broad flat ,kull 
( Table 3 ), thi~ ,pecie, al~o po,, e,,e , a narrow cri ta 
parocciricali, anti pte~ goitl, \\ ith enlarged\ enu·o-laceral pro
ce,~es that extent! w the C1)11J\ Ju, manJibul,ui-.,. 

,\f ulrirnrime Cr1111pariw11.1. - Canonical Ji,cnminant 
anal>,i" cS • .\S ln,titute . 19::-.. 1 ,, .1, theJ t,) determi ne the 
di,,tincti\ene,,,, of C. /,11rrw1~,111,/r11 anti n, t\\0d0,,e,,t rela
ti\ e, (ba;,ecl on anal~ ,i, nt electrnphrt"tic Ja ta of George:
ancl Adam s. in prep,. C. rn,;:o,a and Chc!odi11a 'P · 
( Kimberle) ). :Viale, and female,\ \ ere an;.il~ zed ,eparatel>. 
Head mea-:,urcmenh \\ ere e\pre,,eJ .t ' J r;,tll1 of head length 
( HL ); head length anJ all ,hell mea,uremen h \\ ere e.x
pressed a~ a ratio of carapace length I CL I. A number of 
composite variable~ were defined a, combination~ of the 
raw measuremelll~. but none 1\ ere retained b> the ~ub e
quent analyses. 

Tab le l. Measurement~ of specimens of Chelodi11a b11rru11ga11djiiheld in museums. Refer 10 AppenJi\ A fore,pl:111a1i1111 uf mea,uremenb. 

Museum No. Sex CL CW4 CW8 PL PLF PLR HL H\\ 'T HH 

UC 2088 F 242.0 150.9 159.0 188.0 72.8 r, 6.-.9 -D.6 7.6 
UC 2089 M 206 .3 126.8 138.3 160.4 65.1 68.5 6U.5 .-9.7 7.3 
UC 2090 F 240.3 148.8 159.2 185.2 78.-1 3.-1 66.9 -I .7 8.8 
UC 2 101 F 266.3 169. 1 171.7 195A 83.-1 5.-1 i 5,6 55.5 9. 1 
NTM 13525 M 220 .9 131.1 .136.6 166.7 69.5 Ei:I 6, . I -1-l.O 
NTM 16008 F 26 1.2 175.6 182.3 197.3 85.2 93. Xl .6 56.8 7.7 
NTM 16009 M 2 13.3 137.8 145 .7 168.2 71.3 82.0 65.8 46.1 8.3 
NTM 16010 F 220.7 138. 1 140 .7 176.2 72.-1 73.9 67 .8 47 .0 7.8 
NTM 160 11 M 189.8 116.2 127. 1 143 .6 60.7 65.3 58.2 36.7 6.7 
NTM 160 12 M 166.4 98 .6 105.2 133.9 53.6 56.2 60 .7 37.6 7.0 
NTM 16333 M 199.2 126.4 135.7 148 .3 65.-1 70.5 57.9 38.9 
NTM 2258 1 F 266.8 179.0 185.4 203 .8 90.-1 93.8 7-1.9 52.3 8.3 
NTM 22582 F 246 .3 161.3 158.3 186.6 78.1 82.7 Tl .6 54.0 9.3 
NTM 22583 J 115.4 75.4 81.7 89.3 36.9 -f!.2 38.3 24. 1 5.2 
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Figure 3. Dorsal, ventral. and latera l views o f the skull of Che/odi11a 
h11rr1111gandj ii (UC 2 10 I ). Abbreviations : bo. bas iocc ipilal: bs. 
basisphenoid: fr. fronta l: j u. j ugal: mx. max illa: ml. nasal: op. 
opisthotic: pa. parietal: pal, palatine: pf. prefro ntal : pm, prcmaxilla : 
po. postorb ital: pr, prootic: pt. pterygoid: qu. quad rate: so. supraoc
cipital: sq, squam osa l: vo. vome r. 

Generali zed multi variat e di s1ances betw een all taxa 
in the C. expa11sa group. obtained fr om a discriminant 
analys is w ith al l raw measurernenL rati os in cl uded, are 
presented in Tabl e 4 as an indi cati on of their genera l 
morph ological simil arit y . Note that the di stin cti on be-
1ween C. ru f?o.1·a and C. b11rr1111gandjii is substanti al 
(25.3 unit s), and greater than 1he di stance between C. 
rugosa and C. parkeri ( 16 .1 unit s), in support of our 
recogniti on of C. rugosa and C. b11rr1111ga11djii as sepa
rate species. 

Stepwi se selection (signifi cance level for entry = 0.05: 
for removal =0. 10) was used to obtain a subset of the original 
variables that prov ided best di scrimin ation. For females, this 
y ielded a subset of head measurements (HL. HH. HWT. 

Figure 4. Dorsal. ventral, and lateral view. of thes kull of Chelodina 
mgos11 (UC 0320). 

HWJ) and shell measurements (CW4, CW 8. and PLR ). 
Clearl y, both head shape and shell shape are well repre
sented in the final formul a Lhat prov ided best discriminati on. 
Discrimina tion was good (Fig. 7 ). A total of 92.8% of 1he 
among-groups variation was explained by Lhc lir st canonical 
vari ate. Thi s variate prov ides the bulk of the di scrimin ation 
bet ween C. m~osa and 1he other two forms. but contribm es 
littl e to the di scrimination between C. burru11gw1djii and the 
Kimb erley taxon (Fig. 7). An indicali on of lhc strength of 
discrim ination is given by cross-validati on (SAS Institut e, 
1988) . though it does rely on assumpti ons of normalit y, 
unlik ely to be stri ctly upheld because not all animals were 
the sameovera l I size and grow th is al lometric. Nevertheless. 
only two of the 50 animals in the analysis were misclassi tied. 
One C. burm11gandjii was miscl assifi ed as the Kimb erl ey 
tnxon. and vice versa. The di stinction between C. rugosa and 
Lhe other two forms was I 00%. 

Table 2. Cara puce length (in 111111) a nd selected carap ace raLios - mea n, (rnnge ). nnd I SE ! - for three species of Chelodi11a. All ratio 
measureme nts d ivided by CL. See Appendix A f'or exp lanation of measure ments. 

Spec ies Sex 11 CL CW4 CW8 PL PLF 

C. h11rn111ga11djii Females 7 249. 13 0.64 0.66 0.76 0.32 
(220 .8-266.8) (0.6 1-0.67) (0.64-0.70) (0 . 73-0.80) (0.30-0 .34) 

[6.351 10.0085 1 10,0093 1 10,00761 [0.0046 J 
Males 6 199.37 0.62 0.66 0.77 0.32 

( 166.4 -220 .9) (0.59-0 .65) (0.62 -0.68) (0.74-0.8 1) ( 0.3 1-0.33 J 
17.93 1 10.0087 1 10.0111 [0.00941 10.003 11 

C. sp. (Kimber ley) Females 14 232 .2 1 0.65 0.68 0.77 0 .32 
( 148.4 -293. 1) (0.55-0.69 J (0.63-0.73) (0.73-0.79) (0.0 .3 1-0.36) 

r 11.141 10.0089 1 [0.0074 '1 10.004 11 10.0043 1 
Males 5 195. 18 0.66 0.70 0.76 0.33 

( 174.9-233.5) (0 .64-0 .67) (0.67-0.74) (0.75-0.78) (0.32-0 .34) 
r 10. 161 [0.0053 ) (0.0 1 IJ [0.0048 ] [0.0028 ] 

C. rugosa Females 47 2-G.5 1 0.63 0.69 0.77 0.34 
( 189.9-303.9) (0.58-0.75) (0.6 1-0 .84 J (0. 73-0 .8 1) (0.29-0.38) 

13.981 [0.0055 1 (0.0068 1 10.00301 10.0024) 
Males 2➔ 2 10.58 0.64 0.72 0.77 0.35 

( 145.7 -257.4) (0.56-0. 75 J (0.63-0.83) (0.73 -0.83) (0.3 1-0.37) 
15.371 10.0077] [0.00841 10.005 1] 10.00311 
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Th e most influential variable in the discrimination 
offema leswas HH (partial r2 = 0.55; F =28.9,p<0.000 I ) 
foLlowed by HWT {partial r2 = 0.43 . F = 17 .6. p < 0.000 I ) 
and HL (partia l r2 = 0.34. F = 11.2, p < 0.000 I), so 
diff erence s in head s hape were the most influen tia l in 
pro viding overall di scriminati on be twee n the thre e taxa. 
Thi s is consistent with the fac t that C. burrunga11djii and 
the Kimbe rley form were first recog nized as different 
spec ies by d iffere nces in head shape. There was no clear 
parri tion of the raw variables in term s of their as ociation 
with one or the other ca nonica l variates. a situation not 
improved by varimax rotation, so we could not carry our 
interpretation further. 

For males , the subset of variable s that provided best 
discrimination were HWJ (partia l r2 = 0.53, F = 12.2, p < 
0.0005) , HH (partia l r2 = 0.49 , F = 11.0, p < 0.0005), VT 
(partial r2= 0.36, F = 5.8,p < 0.01 ), and HL (partial r2 = 0.28. 
F = 4 .0, p < 0.05 ). A total of 92.5% of the among -groups 
variation was explained by the first canon ical variate, which 
again provides the bulk of the discrimi nation between C. 
rugosa and the other two forms, bur contributes little to the 
discrimination between C. b11rrungandjii and the Kimberl ey 
form (Fig. 7b). ln contrast to the analysis for the females, 
discrimination was not particularly good. Two of the 14 C. 
rugosa were miscla ssified . one each to C. burrungandjii and 
the Kimberley form. Two of the 9 Kimberley male s were 
misclass ified as C. burrungandjii and two of the 4 male C. 
bumm gandjii were miscla ssified as the Kimberley form. 
Hence, while the discriminat ion between C. rugosa and the 
other taxa is reasonably good, the distinction between C. 
burrungandjii and the Kimber ley form breaks down for 
males . The distincti on between these two may become more 
pronou nced as they grow. and males grow to smaller sizes 
than females. 

Disrribution. - Chelodina burru11ga11djii is restricted 
to the Arnhem Land Plateau (Fig. 8), a large sandstone 
plateau in the Northern Territory. It is found rarely in the 
plunge pools at the base of the Arnhem escarpment. Spec i
mens have been collected from the upper reac hes of the 

Mann , Liverpool, South Alligator , East Alligato r, Katherin e 
(Daly River drainage ). and the W ilton river (Roper River 
draina ge). The rivers of northea stern Arnhem Land. that is. 
east of the Goyder River. contain C. rugosa and Aboriginal 
people from the region do not appear ro know of another 
long-neck ed species (B. Wununn gmun-a. pers. comm). 

Etymology. - The specifi c epit het b11rru11ga11djii de
rives from the proper noun Burru11ga11dji used by the 
Gagadju peop le of the western Arnhem Land reg ion 
(G undjeihmi language) to distin guish the turtl e from all 
other turtle s in the region (Luca s and Russe l-Smi th, 
1993) . We chose this name to recogniz e the long associa
tion between Abori g inal peopl e and the turtle and their 
prior and detailed kn ow ledg e of the fre shwater turtl e 
fauna of Australia. 

Related Taxa. - The neare st living relati ve of C. 
burru 11gandji i is the unde sc ribed Chelodina sp. 
(Kimberle y). Their nearest relat ive is C. rugosa (holo
type: AM R6256 from Cape York , Queensland, Australia ). 

DESCRIPTION 

External Morphology 

Carapace . - The carapace (Fig. 5) is ob long and 
flared over the hind leg s in the region of M7-9. There is 
a seco nd lesser expansion of the she ll at MS , although 
this is subject to ontogenetic va riation . The wide st point 
of the carapace is usually at M8 , and there is slight 
upturning of the marginal s between M4 and M6. Th e 
sc utes are smoo th but there is a fine reticulated pattern 
ove r the ent ire carapace, and thi s is present in the under
lying bon e also. M2 , M3, and M4 are the widest of the 
margina l sc utes . A wide ce rvi ca l sc ute is prese nt. The 
first verteb ral sc ute is significantl y wider than the res t, a 
ty pi ca l Che/odina condition. Vertebral for mula is 
V l>V 2>Y3>Y5>V4. ln old s peci mens ther e is a marked 
median furrow along the vertebral reg ion. The V 1/C I. 
su lcus co ntac ts the midd le of M3; CI /C2 sulcu s co ntacts 

Table 3. Selec ted skull rat ios - mean. (range), and fSE]- for three spec ies of Chelodi11a. All ratio meas urements divided by HL except 
HL divided by CL See Appendix A for expla nation of measurement s. 

Species Sex II HUCL HWT HWJ ON HH TPL 

C. burn111ga11djii Fema les 7 0.29 0.71 0.58 0.06 0. 18 0.40 
(0.26-0.31 ) (0.68 -0.74) (0.54-0.62) (0.04-0 .08) (0.09-0. I 3) 0.36-0.48 

[0.00641 [0.00901 10.00881 10.00581 f0.0046] [0.014] 
Males 6 0.31 0.64 0.53 0.07 0. 12 0.37 

<0.29-0.37) <0.62-0.67) (0.50-0.57 ) (0 .06-0 08) (0.J 1-0. 12) (0.32- 0.45) 
10.01-tJ [0.0093] [0.0 12] 10.00381 [0.0022] [0.021] 

C. sp. (Kimberley) Fema les 14 0.28 0.72 0.6 1 0.07 0. 14 0.37 
(0.25 -0.31 J /0.66-0. 78) (0.55-0 67) (0.04-0.09) (0. 11-0.16) (0.32-0.42) 

10.00-13 I [0.0087 ] [0.0093] [0.0036] [0.00461 [0.00781 
Males 5 0.28 0.7 1 0.61 0.08 0. 14 0.38 

(0.26-0 .28) <0.63-0.75) (0.55-0.67 ) (0.07-0.09 ) (0 .13-0.17) (0.37-0.4 1) 
[0.0039] [0.022J [0.0 17] [0.0036] [0.00771 10.0070 1 

C. rugosa Females 47 0 .28 0.66 0.54 0.08 0. 17 0.35 
(0.23 -0.3-t) (0.55-0.75) (0.45-0.60 ) (0.05-0.12) (0. 14-0.20) (0.28-0.45 ) 

[0.0036] [0.0060J 10.00571 10.00201 [0.0034 1 [0.0053] 
Males 24 0.27 0 .65 0.53 0.08 0. 17 0.34 

(0.25-0.31) (0.60-0.73 ) (0 .48-0.59) (0.05-0. I I) (0. 12-0. 19) (0.2 1-0.44) 
f0.0035 ] [0.0068 1 10.0057] 10.00331 10.0055] [0.0099] 
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Figure 5. Dorsal and ventral view of the carapace of (a) Che/odina b11rnmga11djii (UC 2 10 I) and (b) C. siebenrocki (UC 02 12). 

the posterior of M4: C2/C3 sulcus contacts the anterior of 
M7; C3/C4 sulcus contact s the anterior of M9 and the C4/ 
VS ulcus comacts MI I. The carapace is dark brown to 
black , occas ionally brown with extensive darker mot
tling and striations. 

Plasrron. - The pla tron (Fig. 6) is rectangular in 
general shape. in the sense that I ines drawn 10 jo in the widest 
points of the anterior and posterior lobes of the plastron are 
roughly parallel. The widest point of the anterior lobe occurs 
toward its posterior extent, whereas that of the posterior lobe 
occurs in the middle. The scutes of the plastron are smooth. 
despite a fine reticulate pattern in the underlying bone. 
Plasu·al scute formula is: pect>int>fem>abd>hum>an>gul. 
The plastron and the ventral surfaces of the marginals are 
cream in color with no darkening of scute margins. They are 
commo11ly stained caramel brown to orange in larger, slower
growing individuals. 

Head and Soft Parts. - The dorsal to mid-lateral 
surface of the head is covered with smooth. soft skin broken 
into numerous irregular uncornified scales of negligible 
relief. dark olive green to black in color, sometimes with fine 
black specks. Eyes are chocolate brown with a gold. occa
sionally oran ge, rin g bord e rin g the pupil. Uppe r 
rhamph otheca olive with light blac k flecks. Lowe r 
rhamphotheca olive with numerous black/brown striations. 
Tympanum is light olive with dark mottling. Barbels are 
variable in number, ty pically two are prominent, but up 10 

four run in a line along the inside edge of each lower jaw. 
Ventral surface of head and throat in adults is covered with 
loose granular skin. Granules beneath the head often line up 
to form striations radiating back from the apex of the chin. 
ln most animals, the ventral surface of the head and neck is 
cream to white; in others. the granulations may be alternat
ing grey and white 10 form a speckled panern. The dorsal 
surface of the neck is dark olive green with a dark mottling, 
which occasionally coalesces to black and is covered in 
small low blunt tubercles. Dorsum of limbs and tail similar 
coloration to dorsum of neck; ventral surface of limbs and 
tail uniform cream with slight granulation. Crescent shaped 
scales on Limbs colored as per dorsum of limbs, even when 

extending onto the lighter latero-venrral surfaces. The in
guinal and axillary pockets are cream to white, typically 
unremarkable; rarely with heavy gray/mauve blotches evenly 
spaced and extending back from the sides of the neck. ln 
ju veniles, the speckled pattern of the ventral surfaces of the 
head and neck is usually absent: instead, the ventral surface 
of neck and limbs is cream, as are the inguinal and axillary 
pockets. 

Size and Sexual Dimorphism. -A ll laparoscoped males 
up to 185 mm CL were immature whereas all males of 197 
mm and greater were mature, hence sexual maturity in males 
occurs at around 185 to 197 mm CL. All laparosco ped 
females up to 2 17 mm CL were immature whereas all 
females of 229 mm and greater were mature, hence 
sexual maturity in females occurs around 2 17 to 229 mm 
CL. The larges t mature female recorded in this study was 
27 1.3 mm CL and the larges t mature male 220 .2 mm CL. 
The mean CL of the five large t females was 250.9 ± 2.3 
mm and of the Five larges t males was 2 1 1.3 ± 2.8 mm. so 
the species shows sexual size dimorphism, as in other 
Chelodina. Mature males also have longer, thicker rails 
than females. a charac ter that deve lops with onset of 
sexual maturit y, as in other cbe lid turtl es (Georges . 

Figure 6. Ven1ral views of 1he plastrC\11 of (a) Clre/odi11a 
hurm 11gc111djii (UC 2 10 1) and (b l C. ,iebe11rocki (L'C 02 12). 
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Table 4. Generalized multivariate distances between species within the Che/odi11a expcmsa group (Chelodi11a subgeneric group '"B'"). 
They were derived from a canonical discriminant analysis (SAS Institute, 1988) applied 10 all raw measurement ratios. Chelodi11a 
rugosa and C. siebe11rocki are probably synonymous (Georges et al.. in prep.). but are kepi separate in this table until the additional 
data in support of this conclusion arc published. 

C. b11rnmga11djii C. sp. (Kimberley) C. n,gosa C. siebe11rocki C. parkeri C. expa11sa 

C. b11rn111gandjii 
C. sp. (Kimberley) 
C. rugosa 
C. siebe11roc:ki 
C. parkeri 
C. expw1sa 

5.7 
25 .3 
29 .7 
50 .2 
51.7 

18.0 
23.5 
43.5 
54.6 

1983; Kennett, I 996) . Thi s spec ies is smaller than 
Che/odina rugosa, making it the smallest Australian 
member of the Chelodina expansa group. 

Osteology 

Skull. - The skull of C. burrungcmdjii (Figs. 3-4) is 
highly flattened and shoitened in comparison to other mem
bers of the C. expansa group (Table 3). The a1~terior head 
height of C. b11rr1111ga11djii is approximately half that of the 
height of the tympanum, whereas in C. rugosa these mea
surements are approximately equal. The skuJI is deeply 
emarginated both posteriorly and temporally to the extent 
that the parietal roof is almost absent. It exists only as an 
enlarged process dorsal to the squamosal. The processi 
trochlearis pterygoidei are visible in their entirety from 
above. The eye sockets are large, set dorso-laterally in the 
skull and widely separated. DorsaJly, the broadening of the 
frontal bone and tbe shortening of the maxillae( reducing the 
forward extent of the front of the skull) have yielded the 
shorter, wider skull shape. The interorbiral length is similar 
to that of C. rugosa, but the diameter of the orbits is relatively 
smaller. Ventral ly the palatines are shorter and broader than 
in C. rngosa and the vomer makes contact with the ptery
goids in most specimens but divide · the palatines in all 
specimens to some degree (Fig. 2), a character that also 
distinguishes this species from C. expcmsa and Chelodina 
sp. (Kimberley). 
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The basisphenoid is wider in comparison to other C. 
expansa group species and the quadrate i elongated from 
the medial contact with the basisphenoid to the lateral edge 
of the base of the tympanum. The quad rate is angled forward 
and is less robust than that of other species. The region of the 
squamo, al into which the digastricus maxillae muscles 
insert is large. and extends towards the braincase as is typical 
of C. expansa group species. Likewise, the region of the 
squamosal dorsal to the tympanic cavity is muTOwed to form 
a ridge, with no tlattening or tlaring. Thec rista paroccipitalis 
is narrow when viewed ventrally. a feature that is diagnostic 
for this species. The ventral process of the prefrontals is short 
and contacts the maxilla but is restricted to the dorsal orbit. 

Cervical Spine. - The central cervical articulation 
formula (sens11 Williams, 1950) is the same as for all chelic.l 
turtles and this would appear to be a synapomorphy for the 
Chelidae: (2(. (3(. (4(. (5). )6). )7(. (8). The atlas-axis 
complex (sensu Hoffstetter and Gase. 1969) comprises 
paired neural arches laterally. the first centrum ventrally. 
and an intercenlrnm anteriorly. These units are completely 
fused into a single and elongated vertebra. and it is this unit 
which adds substantially to the neck length of Chelodina. 
The remaining cervicals are similar LO each other in struc
ture. The centra each possess a . agina l blade. forming a 
series that is least developed in the eighth cen ical and 
highest in the second. The trans\'erse processe, are large and 
triangular in dorsal view and occup~ the po<:rerior third of the 
centrum. Each postzygapopho,is i,- large and joins in the 

b 
• 

• 
• • • 

" z -0 < 

" 
• • •• • • • ',) 

·1 

• 
-2 ,. • 

A 

.3 

-3 

CAN-I 

Figure 7. Specimens of Che/odi11a mgosa t■), C. b11rr1111ga11cUii (O). and C. sp. (Kimberley) (M plotted in canonical varia1e space: (a) 
females: (b) males. In both analyses. 92.5% of the among-species variation was explained by CA - 1. which separated C. rngo.\·a from the 
other forms. The remaining 7.5% was exp lained by CAN-2. which separated C. b11rn111ga11djii from the Kimberley form. 
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Figure 8. Distribution of Chelodina subgeneric group '·B •· specie 
in Australia: generalized watershed distribmions of C. rugosa and 
C. expansa. with specific localities for C. burn111gc111djii (O} and 
Lhe undescribed C. sp. (Kimberley) (e ); these latter two escarp
ment forms do not generally occur in microsympatry with the 
lowland C. mgosa. 

midlin e with its partner to give a semilunar shape to the 
zyga popho sis in cervical s three to eight. 

Shell. - The carapace (Fig. 5) is made up of the usual 
co mpleme nt of bone s found in the Che lidae. The nuchal 
bone is approximately squar e in shape with elongation of 
pe ripherals one to three and pleural pair one prese lll. as is 
typica l in the C. expansa group . Dorsally there is usually a 
series o f conti guous neura l bones separatin g pleural pairs 
three to s ix. On examinati o n of five shells ne urals were 
always present , Lhe number of ex posed neural s ranged fro m 
lhree to five. Th e anterior bridge strut s are enlarged and are 
at an angle of approx imate ly 15° to the rib/go mph osis of 
pleural one. A medial expan sion of the sutur al sur face is 
prese nt with the rest of the suture equ al in width to the 
peripheral-pla stral sutur e. Mediall y to the expansion of the 
anterior bridg e strut is a large muscle attachm ent rugos ity. 
Thi s rugo sity runs posteriorly to the midp o int of the fourth 
pleural and is the attachment po int for the retrahens capitus 
co llique muscles . The first four ribs are e nlarged and ex
panded away from the vertebral co lumn to make space for 
Lhe e nlarged longiss imus dorsi muscles. 

The go mphos is of pleural one inserts between peripher
als four and five ; pleural two insert s into the posterior third 
of peripheral five : pleural three into the po terior third of 
peripheral five; pleura l fo ur into the posterior Lhird of pe-

ripheral six : pleural five into the poste rior of peripheral 
seve n: pleural six into Lhe po terior of periph eral eight ; 
pleural seve n into the middle of peripheral nine: pleural 
e ight into the middl e of peripheral ten. Peripheral seven also 
contains the posterior bridge strut that does not make any 
co ntact with the pleural s. 

The pla stron (Fig. 6) is unusua l among Chelodina in that 
the intergular is extre mely wide. The most anterior point of 
the plastron. at the jun ction of the epipla tra. is not oss ified. 
Thi . ca uses the compl ete separation of the gular cutes and 
the encroa chment o f the intergular on the plasu·al marg in in 
many specimens. 

ECOLOGY 

Habi1a1. - Chelodina burnm gandjii occupies perm a
nent water rang ing from poo ls in rocky sandstone gorges and 
at the base of the esc arpm ent. to more open riverine and 
billabong habitats with fringing riparian vegetation and often 
dense submergent and emergent aqua tic vege tation (e.g., 
Nymphea spp .. Nymphoides spp.). In the Katherine River, it 
occurs in microsympatry with Emydurasubglobosa (Emydura 
sp. aff. subglobosa of George s and Adan1s, 1996) and in the 
Alligator Rivers region it occurs sympatric ally with the com
mon sawshell Elseya /a1is1ernwn. More rarely, it can be found 
with Elseya delltata in plunge pools below the escarpment. 

Reproduc1i11e Cycles. - The ovaries of six mature 
females (all examined in October- November ) were in earl y 
stages o f vitellogenesis. typicall y containing small numbe rs 
(2- 5) of enlar ged vitellogenic follicle s (3- 9 mm in diam ete r) 
and larger number s of smaller follicle s( < 2 mm). Two o f 
these females had small (< 1-2 mm diam eter) corpora lutea 
on their ovaries. most likel y remaining from the prev ious 
breedin g seas on. Th e ovarie s of two females were in a 
quie sce nt phase with no enl arged follicle s, but the prese nce 
of ovar ian scars tndicated a history of breedin g. The rema in
ing female was in a late stage ofregress ion with seve ral small 
(< 3 mm) atretic follicles, identified as such by their disco l
ora tion (Geo rges, 1983) and sma ll ( < I mm diameter ) 
corpora lutea . 

Si x mature males (all examin ed in October-Nove mber) 
had e nlarged vasc ulari zed te tes and d i tended. whit e 
ep id idymes indicaLing that sperimioge nesi and permiation 
we re underway. Thi s pattern i broadly similar to that o f C. 
rugosa in which testes and epididyme s become enlarged in 
Octo ber- Nove mber and peak in Januar~. followed by sper
miation through February and \ larch a, te~te~ and epididymes 
regress. Matjng in C. r11~osa i, pre,u med to com mence in 
January- Febru ary and ma~ continue for ,e\ ·era l months 
(Kennett, 1994. I 999J. \l ore ,ample, are neeued to co nfirm 
if this pattern i typ ical of C. f,urru11-.:,11uUii. 

Diet. - Chelodi11e1 h11rr1111 i,111d111 i, predo minantly 
carnivorous. feeding main!~ ,)n fi,h anJ ~hrimp. f\i ne turtles 
(39 % excl uding 7 \\ ith empt~ , ti>m.1, h, had fed on fish. and 
fish acco unted for 31 r c b~ \\ e1; nt , t the poo led sto mach 
contents. Fish spe cie, mducteJ th<" n,,nhern purple-s potted 
g udgeon (Mo g11mda 1111>::,m•,,, bul uniJen tified species 
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were also present Chelodina burrungandjii feeds vora
ciously in captivity and will devour 10- 15 fish in a few 
minutes. Sixteen turtles (70%. excluding 7 with empty 
~tomachs) had fed on Macrobrachiu111 shrimp. Shrimp com
prised 49% by weight of the total diet.. Legler ( 1982) also 
reports a predominance of shrimp and fish in the diet and also 
recorded atyid shrimp, Orthoptera, and crab (probably 
Holorhusiana). 

Chelodina burnmgandjii also feeds on plant material. 
Five individuals (22%. exc luding 7 with empty stomachs) 
contained vegetation in their stomachs and vegetation com
prised 20% by weight of the pooled stomach contents. In all 
bu tone case, vegetative matter comprised the em ire stomach 
contents . One individual had consumed 6 .3 g of plant mate
rial including leaves and bark from a freshwater mangrove 
(Barra11g1011ia ac11ta11g11/a), double the average weight of 
stomach contents (3.0 ± 0.52 g. 11 = 23). ln one sample, the 
leaf material was folded and glued together. presumably a. 
sheller for an aquatic invertebrate. and the leaf may have 
been ingested alollg witb the invertebrate as the intended 
prey. Two individuals each contained an unidentified seed 
capsule. Feces from an individual from the Mann River 
comprised leaves only. 

Chelodi11a burru11ga11djii probably utilizes both a sit
and-wait ambush strategy in addition 10 more active pursuit 
of prey. The broad llauened head likely represents an adap
tation to a gape and suck mode of feeding (Pritchard. l 988: 
Legler and Georges. 1993). Sample sizes were inactequaie 
for analysis but there did not appear robe sex or ize bia~ in 
diet composition except that larger incli\·iduab I usuall) 
females) tended to consume larger individual pre) item~. 

DISCUSSION 

Chelodi11a burrungandjii is clearly a distinct species 
separate from C. rugosa , to which it was previously as
signed. This is evident from Lhe presence of discrete charac
ters that diagnose Lhe two and from the discriminant analysis 
based on measurements of the head and shell presented in 
this paper. It confirms the diagnostic differences identified 
using allozyme electrophoresis in a pilot study based on a 
single specimen of C. burrungandjii (Georges and Adams, 
1992) and in a more substantial survey soon to appear 
(Georges et al.. in prep.). Other workers are currently prepar
ing formal description of the Kimberley form so we do not 
present such a description here. 11 is clearly very similar to 
C. b11rrunga11djii, much more so than either are to C. mgosa 
(Table 3). However. specimens can be reliably assigned to 
either C. burrungandjii or the Kimberley form on both 
discrete character states and females can be unambiguously 
assigned in the canonical discriminant space. Unpublished 
electrophoretic analyses of Georges el al. (in prep.) indicates 
that the two have very recently diverged. lacking even a 
single fixed allelic djfference. 

The ecological data and anecdotal information provide 
additional evidence of a difference between C. burru11ganc(iii 
and C. rugosa . The observed absence of large a1re1ic fol-

Iicle and large corpora lutea indicates that C. b11rru11ga11djii 
had not nested in at least the 8- 10 weeks prior to examina
tion. It is likely that the follicles would have been even more 
degenerated if they had nested at the end of the wet season 
in March-A pril as doe C. rugosa (Kennett. 1994, I 999). 
Degeneration of corpora lutea on the ovaries of C. rugosa is 
largely complete by the end of August and are only rarely 
observed later than this (Kenoett, 1994, l 999). However, we 
cannot be definitive on the distinction between the nesLing 
seasons of the two species because in . ome years when 
conditions permit, C. rugosa may continue nest ing into the 
dry season. as late as July-A ugust (Kennett. l 994. 1999). 
Dry-season nesting of C. burrw1ga11djii is consistent with 
the knowledge of local Aboriginal people who report that 
they find nests of C. b11rr1111ga11c(iii during the dry season and 
that it digs nests in riverside sand banks like a freshwater 
crocodile (Phyllis Windjarra, pers. comm. , Sarah Flora. 
pers. co111111.). This suggests that C. b11rr1111gw1djii does not 
nest underwater like its congener C. rugosa (Kennell et al.. 
1992), but given the close taxonomic relationship between the 
two species (Georges and Adams. 1992), the tolerance of C. 
b11rrungc111djii eggs to immer ion (Kennett et al., 1993. 1998: 
Seymour et al., 1997) is wonhy of fu1ther investigation. 

Waterbodies occupied by C. b11rru11gc111c(iii undergo dra
matic annual tlucruations in depth. water tlow. and turbidity 
under the intluence of the monsoonal wet-dr) climate of the 
region. Dllling the dry ea on. when 1\ ater le\·els are lower. 
groups of Aboriginal people hunr tun lesby wading through the 
\1 mer and feeling for turtle~\\ ith their ha.ml and feet. Unlike 
the ~hallO\\ ephemeral tlooJ plain habitat~ occupied by C. 
ru~osa. \\ aterbodie~ °'-'Cupied b: the C. b11rr1111~anc(iii rare I) 
dry complete!~. As·corcling to local _.\boriginal people. C. 
b11rr1111ga11diii d0c~ not e~ti\ ate unJerground during the dr: 
season a~ C. ru~osa do6. but whether thi~ ari~e~ from lack of 
capability or lack of nece~~it: i, uncenain. 

The diet of C. b11rr1111(lwu(iii i~ abo distinct!: different 
from that of C. rugom ( Kennen and Tor:. 1996). in that it 
appears to feed. at least paniall: . on plant material. Local 
Aboriginal people al~o report that C. b11rrumw11djii feeds on 
leaves and flowers of water Ii lie,,. ,eecl~ of Pa11dw111s ~pp .. 
and leaves of the fre:,hwater mangrm e ( Barra11gto11ia 
acura11gula) (Sanely Barrawa:. pen comm: Jes:,ie Brown. 
pers. comm.). Legler ( l 982) aho regarded a high occurrence 
of vegetable material in stomach ~ample~ of C. b11rru11gwu(iii 
as evidence of partial herbi \or:. The \ egetable material 
included unidentified fruit. and piece~ of bark. leaves, and 
roots of Pa11da1111s spp. Carnirnr) is the rule among 
Chelodina. so the partial herbivorous tendencies of C. 
b11rru11ga11djii are unusual. It may repre ent an adaptation to 
depauperare sandstone e1l\'ironments and seasonal short
ages of fish and shrimp pre). 
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APPENDIX A 

Descri1>tions of Measurement Used 

Skull. - HL: Head length: straight line from base of nose to 
the back of the crista supraoccipitalis. HWT: Head width tympa
mun: maximum straight width of skull at tympanum. HWJ: Head 
width jaw; maximum straight width of skull at postcriorot"maxilla. 
PW: Parietal width: width of skull at juncture of the parietals and 
frontal. 10: lnterorbital width; width of frontal bone between the 
orbits. OD: Orbital diameter: horizontal maximum straight diam
eter of the orbit. ON: Orbital nasal distance: minimum distance 
from the orbit to the external naris. HH: Head height: vertical height 
of skull from the palate to the frontal. I-IT: Horizontal diameter of 
the otic chamber: measured from the external ridges of the otic 
chamber on the quadrate. YT: Vertical diameter of the otic cham
ber: measured from the condylc mandibularis to the top of the otic 
chamber. TPL: Tympanum to parietal length: length of the remain
der of the parietal arch from the tympanum on the quadrate to the 
end of the arch. 

Shell. - CL: Carapace length: from the cervical to the 
suprapygal. CW4: Carapace width four; straight width at the 
junction of the fourth and fifth marginal scutes. CW8: Carapace 
width eight: straight width al the juncture of the seventh and eighth 
marginal scutes. V I: Width vertebral one; maximum width of the 
first vertebral scute. Y2: Width vertebral two; maximum width of 
the second vertebral scute. PL: Plastron length; midline length of 
the plastron. PLF: Width of amerior lobe of plastron measured in 
straight line at the junction of the humerals and pectorals. PLR: 
Width or posterior lobe of plastron measured in straight line at the 
junction of the abdominals and femorals. 

APPE NDIX B 
Specimens Examined 

Abbreviations used: AM, Australian Museum; NTM. Mu
seum and An Galleries of the Northern Territory; QM, Queensland 
Museum; W AM, Western Australian Museum; UC. University of 
Canberra: UM, University of Michigan Field Series; UU, Univer
sity of Utah. T = Northern Territory: WA= Western Australia: 
QLD = Queensland; NSW = New South Wale~. 

Chelodi11a b11rm11ga11djii: UC 2088-90. 2 10 I Gunyarr pools. 
adjacem to Katherine R. Gorge. NT (14° 18"30"S, 133°3 1" I0"E); 
NTM 13525 Mann R .. upper reaches, NT (13°0l'S, 133°58"E): 
NTM 16008-12 Kool pin Gorge, NT ( 13°28'S. 132°38'8); NTM 
16333. 2258 1-83 Sleisbeck. Katherine R .. NT ( 13°47" S. 132°49' E): 
UU 17730-31 Avis Lagoon, Liverpool R .. Arnhem Land, NT 
( 12°4S"S. 133°49'E): UU 17732 Double B .. East Alligator R .. 
Arnhem Land. NT ( I 3°09'S. l33°22"E): UU 17733-34 Liverpool 
R., Arnhem Land, NT (12°37"S. 133°55"E): UU 17735. 18859 
Mann R .. Arnhem Land. NT ( 15°01"S. 133°58'E ): UU 17736 
Jimjim Waterhole. 4 km south and 3 km east Cooinda. NT ( 12°57" S. 
132°33"E): UU 17737 South Alligator R .. 9.5 km north and 25 km 
east Cooinda. NT ( 12°49' S. I 32°33"E); UU 18833 Katherine R .. 
Arnhem Land. NT (13°22"S. 133°08"E); UU 18834-39 Magela 
Cr., 17.5 km north Kub-O-Wer Hill, NT ( 12°50'$, I 33°03"E): UU 
18840-41 East AlligatorR .. Arnhem Land. NT( 13° l 2'S . I 33° 19"E): 
UU I 8842-52J imJim Cr., Arnhem Land. NT( 13° 19"S. I 33°0 ! "E): 

UU 18853-58 Wilton R., 14.5 km southeast Shadforth Hills. NT 
(13° 14'S. l34° 12'E): 

Che/odi11a expa11sa: QM J59284. UC 0223 unknown; 
Chelodina longicollis: QM 59266. UCO 199 Hawkesbury R .. 

SW (33°45'S. 150°42'E). QM 59267-68. 59281-2 Jervis Bay. 
NSW (35°08'S. 150°42"E). QM 59274. UC 0 134. 0 164. 0 169 
Canberra, NSW (35°17'S. l49°08"E). UC 0166 Oasis Creek. 
Dubbo. NSW (32° l5'S, 148°36"E). UC 0 174 Mumbar. nr. 
Rockhampton. QLD (23°23'$. 150°31 'E): 

Chelodina mccordi: UC2005, 2008-9.2011-13.2015- 19 Roti 
Island, Indonesia ( I 1°00'S. 123°00'E); 

Clielodim111ovaeg11i11eae: UC 0324-5 nr. Elliott. NT ( 17°30' S. 
133°3S"E). UC 20 14. 2022, 2025-6, 2030 Balimo. Papua New 
Guinea (8°S"S. 142°50"E): 

Che/odi11aob/011ga: QM 59272-73. 59283. UCO 161-63 Pe1th. 
WA (3 l0 56'S. I 15°50'E): 

Chelodi11a parkeri: UC 0215. 0220, 2006-7 Fly R. District. 
Papua New Guinea (7°0'$. 14 1°30'E): 

Chelodina pritchardi: UC 2038-42, 2044 Kemp Welch R .. 
Papua New Guinea (9°5S"S, 147°40'E): 

Cl!elodi11a rei111w111i: UC 202 1. 2023-24. 2027-29 Merauke. 
lrian Jaya. Indonesia (8°50'S. l40°30"E): 

Chelodina rugosa: QM 59264 Darwin area. NT; UC 0302. 
0320-23. 0326-27 Douglas R .. NT ( I 3°40'S, 131° I0'E): 

Chelodina siebenrocki: UC 0212. 20 I 0. 2020 Fly R. District, 
Papua New Guinea (7°0'S. l41°30'E) : 

Che/odi11n sp. (Kimberley): UU 17738-55. 1883 1-32 Campbel I 
Creek 4 km southwest of Ellenbrae Homestead, WA ( I 5°59'S , 
l27°02'E): UU 17756 Hann R .. 10.krn southeast Gibb R. Station. 
WA ( 16°28' S. 126°2 1 'E): UU 17757 Barnett R. Gorge. 27 km 
northeast of Mt. Barnell Homestead. WA ( 16°32' S. 127°08' E): 
UU 17758-60 Carson R., 3.2 km westnorthwest of Carson R. 
Homestead. WA ( 14°29'5. 126°44"E): UU 17761 Carson R .. 17 
km south and 1.5 km east of Kalumburu. WA ( 14°27" S. I 26°44"E); 
UU 17762-65 Drysdale R .. 4 km northeast of Drysdale R. Home
stead. WA ( 15°3 l"S, 126°24"E): UU 17766-69 Mitchell R .. 2.5 km 
westsouthwest of Mitchell R. Homestead, WA ( I 5°08' S, 125°46' E): 
UU 17770-75 lsdell R. 34.5 km west and4.5 km north of Mt. House 
Homestead. WA ( 17°0 1 'S. 125°26"E): UU 18157 Manning Cr. 2.5 
km west Mt. Barnen Station. WA (16°39'S, 125°55'E): UU 18158 
Adcock R .. Mt. House. WA ( 17°03'S. 125°42'E); UU 18515- 17 
Kalumburu. WA ( 14° ITS , I 26°39'E): UU 18818-30 Drysdale R .. 
Drysdale R. Homestead. WA (l5 °3 l 'S. 126°24'E) : AM 123805 
Mitchell Plateau. upstream from Little Merten'sFa lls. WA ( 14°49'S . 
125°43"E): AM 133443-44. 136171 Mcnen·s Creek. tributary or 
Mitchell R .. Mitchell Plateau, WA ( 14°49'5. 125°43"E): AM 
133445. 136 148-52 vie. of Surveyors Pool, tributary of Mitchell R., 
Mitchell Plateau, WA ( 14°40-S. 125°44'E): AM 136058-65. l37999 
Bell's Creek. approx. 3.5 km upstream from Bell"sGorge. lsdell R .. 
WA ( 17°0 1 'S. 125° 12' E): AM 140403. 143558 Manning Gorge, 
Mount Barnett Station. WA ( l6°39'S, l25°55'E); AM 142496 
Bell's Gorge. WA ( 17°01"S, 125° 12"E). 
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