
REPORT N9 24

,Published. by rhe Itirecror ot Fi3heries snd Witdtite. p€rth,
under the authofaty ot  the Hon. Minister  tor  Fishef ies and Wjt i t i to

The Status of the
Salt-Water Crocodile

in some River Systems of
the North-West Kimberley,

Western Australia

H. MESSEL,
A. G. WELLS

BY

A. A. BURBIDGE,
and W. J. GREEN

1977



'8909'V'l'oo.rauupl,l
'T9 xog 'o'd ,a.rf ueJ qcreesau eJTTpTTM ueTTp.r?snv ura+seM

'9002'M'S'N,Iaup^S,z{eupz{g ;:o .,{4rs:aatu61
/sc1sz{q6 Jo TooqcS ,scrstrq6 Teluauuof,T^ug 3:o 1ueur4:edaq

LLO L

rNt3U9'n',M oNV rS'lltM'I'V
'z:190 ISUnE 'V'V /r'llSS3W'H

VIIVUISflV NUIISIM',\llulfll^ll)
ISS|'1-H1U0N IHI l0 SNIIS,\S UIAIU 1l^l0s NI
]IIOO]OU] UIIVI'I-IIVS ]HI IO SNIVIS ]HI

A8

hz
UO

,ON

d3

H.IESd

acE.r.rat, epTeTapv

af -!TpTTM puP seT.rer{sTJ Jo

807

lueurlredeq

G0 zgg 0



CONTENTS

ABSTRACT

INTRODUCTI ON

METHODS

TIIE LAWLEY RIVER

A.  Desc r ip t i on  . .
B. Crocodile Numlcers

& size cl-asses

MITCI1ELL RIVER . . .

A .  Desc r ip t i on  . .
B. Crocodil-e Numbers

Page

I

I I

T I I

'l

7

1 0

IV THE

VI I I

IX

X

ROE RIVER

A. Descr ipt ion
B. Crocodile Nunbers

& S ize  C lasses

I J

l -5

1 3

2 0

2 0

2 9

2 9

J Z

3 5

J . )

3 9

3 9

4 2

4 8

4 9

4 9

v

Vf

A.  Desc r ip t i on  . .
B. Crocodil-e Numbers

&  s i ze  C lasses

VII TIIE PRINCE REGENT RIVER

A.  Desc r ip t i on  . .
B. Crocodile Nwnlcers

& size cl-asses

& s ize  c las

THE HUNTER RIVER

D ISCUSS ION

ACKNOWI,EDGEMENTS

REFERENCES



9T

o

'8

.L

9V

L7

IV

0t

8t

9e

CL

T€

0e

8Z

zz

1Z

OL

LI

f,eATU lUebAU acuT.rd or{? o+ur
buTlvrolg s{ee.rJ ' uoTlnqT.rlsTp aTTpoco.rC ' LI

uTseE ab.roeD 1s pue .Ia^Tu
1ua6au acur.rd'uoTlnqT.r+srp eTTpocoJ3

uelsr{s :a1\tg 1ua6au acur.rd eI{J'tT

'€T

'21

ualsz{s

.reATu aou , uoT?nqT,rl sTpaTTpoco.rc 'TT

uels^s JaATU eou oqf uT
sluanueJnseau ,{lTuTTes pue a:n1e:edurag, 'ot

"' sue+s^s JaATU relunH pue eou aqf,,

JaATE TTaqc+Thl'uoT1nqTf,1sTp eTTpoco.rJ

rua1s/{s JaATE TTar{c+TI{ oql uT
s?uouaJnseaur z{lTurTEs pue e:n1e:aduretr

urels,{s .re^Tu TTor{clTW ar{[ 'g

z{aa:ng pu7
'f,eATU rlelatre.l'uoTqnqT.rlsrp aTTpoco.TJ

,{a.rr:ng 1s1
/.re^Tu,{e1oe.1'uoTlnqT.rlsTp eTTpoco.rc'V

rt=r ere r=arr ---- rd AaTAeT ar{1 uT
s+uauo.rnsEour dlrurles pue ef,nle.raduratr,

urels.ds :anrg z{a1rre.1 aqg, 'Z

' ' ' {ueq pesoo,xe buT.rnseau }o poil} ehl

.raATE .ra+unH'uoT1nqTf,lsTp eTTpocoJD

uels^s .raATu .ralunH aq4 uT
slueue.rnseeur tr1rur1es pue a:n1e:eduraS

9T

VI

OT

e6ed

L

ssuo9r,{

.T



TABLES

I .

z -

4 .
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PLATES

A 2 metre Crocodglus porasus on a mudbank
in the Hunter River.

Mudbank near the mouth of the Lawley River.
The pioneer mangrove conununity is a l-ow
closed-forest of  Auicennia mar.Lna and
Sonnerat ia .  aLb a .

Near the entrance of the western arm of the
Lawley River system. The fringing mangroves
are Aoi.cenni.a marina with an understorey of
Aegieenas eorniculatum. A dark band of
Rhi.zophora stALosd can be seen behind the
fr inging mangroves. Basalt  c l i f fs r ise
toward the Mitchell Pl-ateau.
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of Sydney and the Department of the Northern Territory. In
1975 i t  was fel t  that data from Western Austral ia and
Queensland would be of considerabl-e value in making
assessments of  the Austral ia-wide status of  the species.
Following negotiations between the University of Sydney
and the Western Australian Government a contract was let
by the Western Austral-ian Department of Fisheries and
Wildl i fe to the School of  Physics,  Universi ty of  Sydney,
for surveys of crocodile nurnbers and population structure
in some river systems in the north-west Kimberl-ey. These
surveys took place bet\,/een 18 July and 28 Ju1-y 1977 and the
resul ts form the basis of  th is report .

Surveys were cond.ucted in the estuarine portions of the
Lawl-ey and Mitchel l  Rivers (which f low into Admiral ty cul f ) ,
the Roe and Hunter Rivers (Prince Frederick Harbour) and the
Prince Regent River and St ceorge Basin.  These part icular
r ivers \" /ere chosen because:

'I
The Prince Regent and Roe Rivers are part of the Prince
Regent River Nature Reserve.

The Law1ey River system and part of the Mitchell River
are in a proposed National Park (Conservation Through
Reserves Committee Report  -  System 7, in press).

The Lawley and Mitchell Rivers lie adjacent to the
Mitchel l  Flateau, an area which wi l l  ieceive a large
human population influx when bauxite deposits which
occur there are mined.

The Admiralty Gulf area once held large populations of
c rocod i l es .

5. The river systems are different from those in Arnhem
Land. on which the crocodil-e research programme had
concentrated hi therto -  see Plates. Whereas r ivers
of Arnhem Land usual-l-y meancler through 1ow lying flood
plains the Kimberley rivers usually follow straight
but rugged fault l-ines formed in the ancient sand.stones.

Mangroves form the dominant vegetation cornmunities within the
habitat  of  C. poroeus. Structural ly,  mangrove communit ies
within the Kimberley comprise 1ow closed-forests rarely
exceeding 10 metres in height. Thirteen mangrove species
which were found during the study (Tab1e l) occurred in all
the river systems examined. The Kimberley mangroves, like
all Australian mangrove communities, are depauperate
extensions of the Indo-Malaysian mangrove flora.

Macnae (1966) working along the eastern Austral ian coast l ine,
identified habitat zones by their dominant mangrove species
because plant species making up mangrove vegetation short
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by one of us -  H.M.) carr ied out over the past s ix years.
Much of this work is in the course of preparation for
publication. We draw freely upon these preliminary findings
without furthe i  ust i  f  icat ion.

I I tvlETHODS

A detailed description of crocodile survey methods is given
by Messel (1977).  Spot l ight counts were cond.ucted from two
special ly modif ied 5.5 m ! , rork boats,  each with three staf f
members. These boats travel- led a total  of  2600km during
the I0 day survey. Counts were restr icted to per iods of
the tide when 50 cm or more of exposed bank was visible
below the base of the mangroves lining the river, creek
or bay being surveyed (Fig.  1).  Since most crocodi les
are spotted in the shall-ow water on the river edge, this
procedure ensures that few are missed because of screeninq
by vegetation .

Method of measuring exposed bank.

LEVEL OF ZERO
EXPOSED BANK

TIDAL RANGE

I O
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longer than 2 metres
hunt ing pressure and
spot- l ights.  Few of
but some evidence of
and sl ides observed

are survivors from the period of intense
are usually shy of outboard motors and
these animal-s were seen during surveys
their number was obtained from tracks

on the mud-banks at low tide.

The densi ty of  crocodi les in a r iver system was calculated
by dividing the total nudber of crocodiles seen by the number
of midstream kilometres of the river and creeks surveved..

crocodi les spotted were grouped in s ize cfasses as fol- lows:
ha tch l i ngs ,  2  to  3  fee t  (60  to  90  cms)  3  to  4  fee t  (90  to
1 2 0  c m s ) ,  4  t o  5  f e e t  ( 1 . 2  t o  1 . 5  m )  ,  5  t o  6  f e e t  ( I . 5  t o
l - . 8  m) ,  6  to  7  fee t  (1 .8  m to  2 . I  m)  and  g rea te r  t han  7  fee t
( 2 . 1  m ) .

Crocodi les whose sj-ze could not be est imated were grouped
into the category of  "eyes only" -  EO. The relat ionship
between these size categories and age has been discussed
by Webb and Messel ( in press).  60 to 90 crn crocodi les
are one year olds and females are known to breed at 1.8
to 2.1 m. The t ime fron hatching to matur i ty is var iable
but is about I  to 15 vears.

During the daytime low tide general surveys were made to
famil iar ise ourselves with the area to be surveyed that
night and to obtain sal in i ty readings at  roughly 2.5 km
intervals.  High t ide sal in i ty measurements were also made
and the mangrove conmunities surveyed. The salinity
measurements \./ere summarized. in salinity profil-es plotted
for each river system. Detailed information on the mangrove
communit ies wi l l  be publ ished separately.

Observations were made on bj-rds utilising the river shore
vegetat ion, mud.f  lats,  sandbars,  bays and general  waterways.
When possible,  further surveys were made of birds in adjacent
terrestr ia l  ecosystems. The observat ions on the birds of  the
Lawley and Mitchell Rivers have been submitted to Western
Australian Museum personnel who are preparing a paper on the
birds of the Mitchell Pl-ateau area. Records from the Roe
and Prince Regent Rivers wi l l  be publ ished elsewhere. Al1
bird sightings have been submitted to the Royal Australian
Orni thologistsr Union Austral ian Bird At las.

T2
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in the Lawley River and of these 9 were hatchlings.
This indicates that there was at least one successful
nest dur ing the last  wet season. One hatchl- ing was
spotted in each of Creeks A and B, again indicating
a possible successful  nest in the creeks.

TABLE 2. CROCODILE NUMBERS
LAWLEY RIVER SYSTEM,

AND SITUATION
1 8  J U L Y  1 9 7 7 .

S I Z E
(Metres )

N o . S ITUATION FEEDING

IV IVIW OM rI4 SWOE MS

H

. 6 - . 9

. 9 - r . 2

I . 2 - I . 5

1- .8 -2  .L

>  2 . r

l_1

I

J

o

6

2

f,

4

11

l_

o

o

1

4

J

TOTAI, 3 8 0 I 0 3 4 n

Abbreviations :

H -  hatchl ing,
in water,  OM -
on edge, MS -

IV -  in vegetat ion, IVIW -
on mud, IM - in mud, SWOE

midstream, EO - eyes on1y.

in vegetation
- shal low water

The survey was repeated on 19 July and 44 crocodiles were
seen (Table 3).  Only seven hatchl ings were seen in the
Lawley and five in Creek A - all near a tiny sub-creek
at 17.2 km. This further indicates a recent successful
nest in this area, as wel-1 as heavy hatchl ing mortaf i ty.

The figure of 38 for the first night can be compared with
the 44 crocodi les spotted dur inq the second survey. I t
shoufd be noted, however, that two crocodiles were spotted
during the seconal survey in an area which had to be omitted
on the f i rst  survey because of high t ide.

1 6
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TABLE 3. CROCOD I LE
LAWLEY RIVER

NUMBERS
SVSTEM.

AND SITUATION
1 9  J U L Y  1 9 7 7 .

SI  ZE
(Metres )

N o . S ITUATI ON FEEDING
IV IVfW OM IM SWOE .IVIS

t . 2 - 1 . 5
' I  ( - l  a

1 .  8 - 2  . 1

>  2 . r

1 3

1

A

6

8

5

4

1

1 1

l_

J

4

7

5

3

I

TOTAI, 4 4 0 0 J 5 t 0

Abbreviations as i_n Table 2

Port Warrender includes many broad shallow bays which were
dif ficul-t to survey because of extensive shallows at or
near lov/ tide. As is the case with similar areas elsewhere
we only spotted a few large size class crocodi les in these.

Tables 2 and 3 show the size classes and si tuat ion of  the
crocodi les spotted and Figs. 4 and 5 show their  distr ibut ion
in the river system. The lorr nwnber of 60 to 90 cm and
90 to 120 cm crocodi les indicates few recent successful-
nests and,/or high juvenile mortal_ity. The remaining size
class distr ibut ion appears simi lar lo that observed-in
badJ-y depleted river systems in Arnhem Land.

Our surveys showed that the Lawley River svstem has a
smal l  populat ion of  CrocodyLus poiosus. t -he potent iat
for s igni f icant recrui tment appears low and i t  wi l l  be
a long t ime -  i f  at  al l  -  before the few smal- l  s ize cl_ass
crocodil-es mature and add to the reproductive potential-.

1 8
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IV THT lvlITCHELL RIVTR

A .  D E S C R I P T I O N

The Mitchell River flows into Admiralty Gul-f via
Walmsley Bay (Fig.  6) .  Extremely rugged King Leopold
Sandstones occur on ei ther bank. Walmslev Bay is 8 km
wicle at  Picker inq Point .

From Picker ing Point  to about I  km upstream there are a
number of  wide, shal low bays. Creeks running into some
of these bays were inadequately surveyed because of the
di f f icul ty in enter ing them aL low t ide. Ho\,7ever,  our
experience with s imi l -ar creeks elsewhere is that very
few crocodi les are missed because only a few larger
crocodi les are usual ly found in such areas, and at low
t ide they of ten move downstream and are thus usual ly
near the creek mouth where their  eye-shine can be seen.

From 20 km to 26.5 km upstream (Fig.  6) the r iver contains
a  se r ies  o f  sandbars ,  some s t rewn  w i th  rocks .  F rom 26 .5
km to the tidal rapids at 36 km the river runs through a
gorge. From 15 km to about 34 km upstream the r iver
contains extensive gradual ly s loping mud banks below
the mangrove fringe.

T h c  s a l i n i f w  o r o f i l t r  l F i n .  7 \  d e m o n s t r a t e s  a  s i z e a b l e
f l -ow of f resh water into the estuar ine port ion of  the
r iver.  The air  and water temperature prof i les measured
at the ship anchored at 9 km are also given in Fig.  7.

The Mj-tchel l  River appears to be a drowned r iver val ley.
Mangrove communities are more widespread along the side-
creeks, although a fringing mangrove community does line
the mainstream channel to the l-imit of ti-dal influence
(around 36 km upstream). Extensive gent ly s loping

mudbanks occur throughout the entire rj-ver system
part icular ly in the f i rst  20 km. The pioneer mangrove
community on these mudbanks is a mixture of  Sonnerat i 'a
a lba  and  Au icenn ia  mar ina .  A  1ow c l -osed - fo res t  o f
Rh izophoz ,a  s t yLosa  occu rs  beh ind  th i s  r i ve r i ne  mangrove
fr inge. The more landward forests are comprised of
Camptos temon  schuL tz i i ,  A , t i cenn ia  marLna ,  Rh izophora
s tyLosa  and  XgLocarpus  moLuccens i s .  I so la ted  th i cke ts
o f  Cer iops  tagaL  va r .  aus tv 'a l i s  up  to  5  m in  he igh t
occur in this landward zone on areas of  s l ight ly higher
physiographic rel ief .

Along approximately the upper f0 km of the mainstream
under t idal  inf fuence the r iverside mangrove vegetat ion
changes to a mixed low closed-forest of  Aoicennia mat ina,
Rh izophora  s t yLosa  and  Camptos temon  schu1 ' t z i ' i  o f t en
ha\zing an understorey of  Aegiceras corniculatum.
Aui,cenni.a mar ' ina is the dominant mangrove species in this
area and qrows to l0 metres in heiqhc'
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P l-ate 3 .

The upper t idal
a tr ibutary of

Near the entrance of the western arm of the Lawl_ey
R i  r r a r  q r r c l 6 m  . r h 6  f- . , -  - r fngang mangroves are Auicenn,La
mar ina  w i th  an  unders to rey  o f  Aeg icenas  co rn i cu la tum,
A  da rk  band  o f  Rh i , zophora  s tg losa  can  be  seen  beh ind
the fr inging mangroves. Basal- t  c l i f fs r ise toward
the Mitchel l  Plateau -

region of  Surveyors
the Mitchel- l  River, at low tide

P f a t e  4 .
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P1-ate 7. Mangroves j -n "Porosus Creek",  Hunter River svsEem
at  l ow  t i de .  Rh izophora  s tg losa  i s  shown  w i th
aer ial  roots at  the lef t  and \ , / i thout aer ial  roots
at the r ight.  Axicennia mayina is in the cenrre
and  seed l i ngs  o f  Aeg iaL i t i s  annu la f ,a  occu r  i n
the foreqround.
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Fiqure 9. The Roe and Hunter River systems.
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There are extensive low gradient mudbanks around the
entrance and in the estuar ine embayments adjacent to
the r iver mouth and in these areas Sonney,at ia alba
and Auicennia marina are establ ished as the seaward
p ioneer  comrnun i t y .  Rh t ) zophora  s tgLosa  occup ies  a  band
of var iabfe width -  up to 80 metres -  immediately
behind the Sonnez:at ia zone and behind i t  a mixed
comrnun i t y  o f  Canp tos temon  schuL tz i i ,  A t ; i cenn ia  may ina
and  Rh izophoz .a  s t y losa  occu rs .  Where  a reas  o f  s l i gh t l y
higher physiographic rel ief  wi th sui tabfe substrates
a re  p resen t  a  fu r the r  zone  o f  Cer iops  taga l  va r .  aus  L ra l i s
and, At; icennia mari ,na exists.  S.uc}:r  Cez'Lops zones are
genera l l y  l ow  th i cke ts ,  l ess  than  5  m in  he igh t ,  w i th
occasional t rees of  Ercoecayt.La agaT,Locha and shrubs of
A e g i a l i t i s  o n n u l a t a  b e i n g  p r e s e n t .

This zone merges into the most landward mangrove community
compr i sed  en t i re l y  o f  Au 'Lcenn ' i a  mar ina ,  abou t  5  m in  he igh t .
There are extensive sal t  pans in some areas which are, in

^ ^ - - ^  i  r l  n f  t r a n a + r + i  n n

Riverside vegetat ion from 15 to 27 km is a mixed fow cl-osed-
forest of  Cdmpto s temon/Axic anni,a with a canopy height around
10 metres and a sparse understorey of  Aegiceras coy,n.LcuLatum
and Aegial i , t i ,s annuLal;a.  Ceriops thickets are found along
cutaway banks and at points in land from the r iverside fr inge
forest.  A l -ow woodland of At: icerLni .a occupies the more
landward mangrove zone and fr inges areas of  sal tpan.
Saltpan development is of  l imited extent above 17 km due
mainly to the fact  that the geological  structure does not
favour f loodplain development.

The Roe River winds through steep gorges of Precambrian
sandstone but qui te extensive mudbanks st i l1 occur,
especial ly around convex bends on the r iver.  The dominant
r iverside vegetat ion over the last  8 km changes fair ly
abrupt ly to a mixed community of  At; icennia marina and
E r c o e c a r i a  a g a L L o c h a ,

B .  C R O C O D I L E  N U M B E R S  A N D  S I Z E  C L A S S E S

The Roe River was surveyed on the nights of  23 and 24
Ju ly  1977 .  Tab le  5  g i ves  the  s i ze  c lass  d i s t r i bu t i on
and the si tuat ion of  the 176 crocodifes spotted and
Fig. 11 shows their  distr ibut ion in the r iver system.

Compared to the Lawley and Mitchel l  Rivers,  numbers were
high. Fi f ty- two hatchl ings were seen -  22 on E}:e 26-32
km sect ion of  the main r iver,  5 on the 2I-26 km sect ion,
l-4 in Creek F and the remainder spread out over the
remaining creeks and r iver bank. This suggests at  least
one recent successful-  nest on creek F and possible more
than one on the upstream sect ion of  the r iver.

3 2
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TABLE 5. CROCODILE NUMBERS
ROE RIVER SYSTEM,

AND SITUATION
23-24 JULY L977

S I Z E
(Metres )

N o . SI TUATION FEEDING

fV IVIW OM IM swoE MS

H

A -  q

. 9 - L . 2

1 . 2 - 1 . 5

1 . 5 - 1 . 8

L - 6 - Z . L

>  2 . 1 -

EO

) z

4 0

2 7

z z

L4

t'

o

7

f , l -

4 0

2 5

1 8

- LJ

7

5

1 1

2 T 1

I

I

)

1

TOTAI.., 176 I n 5 z  L 6 5 5 1

Abbreviat ions as in Table 2.

The fact that forty 60 to 90 cm crocodil-es (one year old
animals) were seen indicates either that there were more
hatchlings last season than this, or that mortality vtas
lower. ihe renaining size class number distribution
roughly paralJ-e1s that of the other few reasonably
good c-roiodile river systems in northern Australia'
6ne st ide, est imated to have been made by a 3'1 to
3.4 m crocodile was seen during the alaytime ' This animal
was not seen during the night survey.

The f igure of  2.25 non-hatchl ing crocodi les pgr k i lometre
oi ri-v6r ancl creeks compares favourably wiLb 2'92 for the

svstem with the highest population density known to us -

t-he Blyth River in Arnhem Land.

The Roe River apPears to have a comparativel-y good

recruitment potentiat but whether this is due to a
qreater number of breeding crocodiles or to more
iavourable habitat is not known.

3 4
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Figure 14. The Prince Regent River system.
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is  of ten present.  Sporadic Cer. iops thickets with
infrequent t rees of  Eucoecav' ia agaLLocha" Bruguiera
exarLstata and. XgLocarpus moLuccensis occlur on areas
of slight.ly higher physiographic relief than the
riverside mangrove cominunities.

A number of navigable creeks enter the river and some
of these contained more extensive mangrove communities.
Lack of time precluded a close examination of them.

In St George Basin there are two large mangrove lined
arms, one ly ing each side of  the River entrance. These
arms are broken into a nunlcer of channels (here termed
Creeks) each of which is further subdj-vided into siile
channels.  These const i tute two of the larqest blocks
of mangroves in Western Austral ia.

The vegetat ion comprises mixed low closed-forests of
Sonne t ,a t i a  a lba ,  Camptos temon  schu l t z i i ,  and  Ao icenn 'La
maz , ina ,  Rh izophora  s t y losa  i s  t o  be  found  as  a  d i s t i nc t
band of low closed-forest behind the seaward pioneer
fringe. The more landward mangrove conmunities commonly
are rnixed thickets of  Ceriops tagaL var.  austv 'al is wl th
occasional t rees of  Atsicennia mari ,na interspersed
throughout them.

There are further areas of mangroves in sma1l creeks
enter ing the Basin at  var ious places as wel l  as j -n

Munster Water anal Rothsay Water.

Lake of t ime precluded a complete sal- in i ty prof i le being
measured. Low t ide sal in i t ies in the Pr ince Regent River
and in the side arm at 44 km ("Purulba Creek") are given
in Fig.  15. Both show fresh v,rater input upstream.
Readings in the Basin were close to 34 parts per thousand'
tha t  i s  c lose  to  seawa te r  sa l i n i t y .

Temperature measurements were not made ab the Research
Vessel c lue to equipment mal- funct ion on the last  day.
Measurements \^rere made iluring the crocodile surveyR.
In St ceorge Basin water^var ied from 24.7" Lo 25.7'c
and air  var ied from 20.5" to 23.4"C^ In the-Prince
Regent River water v4r ied fro{I  23.7u to 26.2oc whi le
a i i  va r i ed  f rom 17 .00  to  26 .Loc .

CROCODILE NUMBERS AND S IZE  CLASSES

The estuarine part of the Prince Regent River and parts
of St George Basin were surveyed on the nights of  26 and
27 J, t l ry L977. Tables 7 and 8 sho\,7 the number of  each size
class seen and their  s i tuat ion, and Figs. 16 and 17 show
their  distr ibut ion in the r iver,  creeks and basin.
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TABLE 7. CROCODILE NUMBERS AND
ARMS OF ST GEORGE BASIN.

SITUATION
26 JULY 1977

S I  Z E
(Metres )

No. S ITUATI ON FEEDING

IV IVIW OM IM SWOE MS

H

4 -  O

. 9 - L . 2

r  . 2 - r  . 5

1 . 5 - 1 . 8

1 . 8 - 2 . 1

>  2 . L

E O

1 0

I

t 8

1 0

15

-L5

.'

I q

16

1 0

l-l

7

3

o

TOTAL 7 2 0 9 1 I 5 9 0

Abbreviat ions as in Table 2.

Due to lack of time, only Creek A in the north arm and
Creeks A,B,C and D in the south arm of St George Basin
were surveyed.. Additionally it was not possibJ-e to survey
the River between 73 and 78 km due to a rock bar i_mpedinq
progress above 73 km at low or quarter tide. Many irore 

-

days would be necessary to survey the whole of the system
properly.

A total-  of  146 crocodi les'were sighted in the area covered.
Seventy-four of these were in the main river and its side
creeks and 72 were in the mangrove-lined arms of St George
Basin.  The total  included 25 hatchl- ings, 15 from the main
river system and 10 from the Basin. Of those in the main
river system l-2 were in side creeks and onJ-y 3 in the main
stream ( in the 60 to 65 and 70 to 73 km sect ions) .
Simi lar ly,  only four 60 to 90 cm crocodi les rrrere seen,
all in the main river. In contrast we spotted t\rrenty-
f ive 90 to l -20 cm ancl  twelve 1.2 to l - .5 m animals.  The
small numbe r of hatchlinqs and 60 to 90 cm crococliles
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observed may perhaps be attributed to our inability to
survey above 73 km - it seems likely that this area
contained more hatchl- ing and one-year age class crocoi l i les.
The banks between 70 and 73 km appeared suitable for
nest ing and those bet\ , /een 73 and 78 km appear,  f rom air
photographs, to be s imi l -ar.

The 12 hatchl ings sighted in 4 di f ferent creeks running
into the Prince Regent appear to have resulted. from at
least three successful  nests.  In two cases -  the creek
a t  52  km and  Gar i ye l i  C reek  (48  km)  -  a  1 .8  to  2 .1  and  a
2.I  to 2.5 m crocodi le was observed a few metres away
from a group of hatchl ings. I t  is possibl-e that in these
parental  care was st i l1 being provided (see Webb et aL,
1 9 7 7 \ .

TABLE 8. CROCODILE NUMBERS
P R I N C E  R E G E N T  R I V E R  A N D

S I T U A T I O N
CREEKS,  27  JULY T977

AND
I T S

S I  Z E
(Metres )

N o . S ITUATION FEEDING

IV IVIW OM IM SWOE MS

H

c - o

q - t  ?

1 . 2 - I . 5

1 . 5 - 1 . 8

L . A - 2 . !

>  2 . I

EO

l - f

A

z )

T 2

it

5

1

. L J

A

2 2

10

tt

I

TOTAL 7 4 1  3  4  0  6 1  s 0

Abbreviat ions as in Tab1e 2.
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VI I I  DISCUSSION

During the short but concentrated survey reported here,
\re counted Sal-t-water Crocodiles in four major river
systems in the north-west Kimberl-ey - the Lawley'
Mitchel l ,  Roe-Hunter and Prince Regent.

The results sho$r that in all these areas the crocodile
populations remain greatly depleted following the hunting
which took place in the f i f t ies and sixt ies.  Apart  f rom
our resul-ts this is confirmed by the fact that crocoalile
shoot ing became uneconomic by 1969.

During the \,rhole survey \te saw 463 C . poro sus of which
109 were hatchl ings. Only a smaLl f ract ion of  hatchl ings
appear to survive and they shoul-d not be included in any
estimate of the viable population size. The breakdown of
non-hatchl ing crocodi les is :

Lawfey 44
Mi tchel-I 5 0
Roe l -76
Hunter :  47
Prince Regent :  l -46

11 hatchl- ings = 33
8 hatchl ings = 42

5z natcnranos = Lz4
11 hatchl in ls = 36
25 hatchl inqs = 121

As discussed above we only surveyed about half of the two
large mangrove l-ined arms in St George Basin. Assrming
that the remaining half contained the same number of
crocodiles the Prince Regent system \,tould contain 218
- 35 hatchl ings -  183 non-hatchl ing crocodi les.  There
are addit ional  smal1 creeks and bays in St George Basin,
Rothsay Water and Munster Water which we did not examine.

I f  we assume that \ re saw only 60? of the crocodi- Ies present
(see Methods) the maximum number of non-hatchling crocodiles
for each svstem becomes :

Lawley 55
Mitchel l  70
Roe 207
Hunter 60
Prj-nce Regent :  305

Total  :  697

This constitutes an extremely 1ow population considering
the extent of the systems surveyed. Furthermore our survey
supports the contention that there are very few l-arge adul-ts
in the systems exami.ned.

we cannot say that the crocodile populations of the rivers
examined are recovering. As discussed ear l ier '  the
potential for recovery in the Lawley and Mitchell Rivers
is low while that in the Roe-Hunter systems and the St
George Basin-Prince Regent system appears a l i t t le better.
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