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For hel icopter transport.rt jon to remote areas along the Liver-
pooi River, Arnhem Land, Austral ia, to concluct nitht sur-
veys of a prisi ine populat ion of fresh\\ 'atcr crocodjles.

Crocodiles are being studiecl throu€ihout the world. Most popula-
tions under study have been huntecl in the past and are in a rccovery
phase. Populations that have never been hunted, ancl may rcflect the
pristine condition, are certainly rare, if th!'y cxist at all.

ln the upper reaches of thc Liverpool River, Arnhem Land, Austra-
l ia, the populaticrns ol Crocodylus iohttsiori are probablv as closc k) pristine
as those anywhcrc in Australia and possibly' anywherc in the rl 'orld. The
area has been essentially uninhabited for some 30 years. Tribal aborigi-
nals used part of the area during the c1ry seasons (from Mav to Novem-
ber) prior to 1950, but even they rarelv ventured into the very upper
reaches, upstream of Cuthbertson Falls (Figure 1).

The broad aims of this studv r,r 'ere to detennine the general habitat
types of C. foftrrsturi, the relativc dcnsity of crocodiles by spotlight count-
in€i, the size distribution of individuals, and the upper l imit of C. porosus
penetration, their distribution dorvnstrean already being knor'r 'n (Messel
c t  a l . ,  1979) .

The major f inding of the expeclit ion rvas that the crocodiles in thc up-
per reaches of the Liverpool River are stunted. This finding has a number
of important ramifications, n'hich are discussed in detail.

LocnrroN oF SruDY AREAS

The Liverpool River has its headn'aters in thc Arnhem Land plateau
(lat. 133'41'E, long. 12'58'S) and runs some 180 km north to the sea (FiB-
ure  1) .  The course  o f  the  vcr  f rom i ts  mouth  (134"  14 'E ,  1 l '51 'S) to70km
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uprstream (134' 7'E ,12'2I'5) is highlv sinuous, neanderingi ovcr a tlood-
plain. The banks are muddv and lined vvith mitngrovesi the water is tur-
bid, saline, and influenced bv tidcs. This are.r coniains onll 'C. poroslrs
(Messe l  e t  a l . ,  1979;  ! \ebb,  pers .  obs . ) .

Bcginning 70 km upstrcam there are..r r,aricly of habitats, lvith sub-
stratcs of sand and rock ancl fresh, clear water.

The Liverpool River has tlvo t 'atcrfalls, both approximatelv 20 m
high ,  Cuthber tson Fa l l s  (115 km ups t ream a t  133"  53 'E ,  12 '3 '1 '5 )  rnd
Havelock Falls (135 km upstream at 133" 52'E, 12" ,10'S). h.r this area C.
irrlrnslorl are found.

The headrvaters of ihc Mann ti iver (133'21'E, 13" 23'S) art 'some 275
river-krn from the sca. Thc l lanrr rrerges t ith the Liverpool River 70 km
frorn the sea (134' 1.1'E, 1J' ' 51'S; Figure 1), ancl does not have steeP w.1-
terfalls. The hcadwaters of thc E.rst All igator Rivcr (133" 5'E, 13"113'S) are
closc to those of t lre Mann River, some 225 km from the sea (132" 35'E, 12"
8'S); t idal inlluence extends for about E5 km.

Mrrsors

Survrvs

SrLn'ev areas wcte reached bv mcans of a Bell 206 hclictlPter. l 'he sur-
ve\.s themsclvt.s were conducted fron irrf latablc 3.7- and 5.2-m canoes
(N{etzlc.r '), using "Big Jim" hand lanterns (Evereadv). lVhen located, croc
ocli les r've re approachecl and ihcir size estimated in 30-cn units of total
lerr!lth. Accurac)'of the mcthod u'as checked by catchin;i and measuting
crococli le.s $'hose siz,- ' h.ld been previousll estimated.

Nevtc.r r ror,l

The Australian l:100,000 Topographic Survey Sheets u'cre usecl lor
all r.ravigation. Specific survcl sections or poinis are referred b r-lsing the
Univcrsal Grid Reference, in rvh,ich two lettcrs rcfer to the 100,000 scluare
in l,hich a point l ies, the next three numbcrs to the veftical l ines ancl the
last three to the horizontal l ines. For convenience, each reference in this
rcport is prefixed bv the map sheet number, e.g., "5672-LF562889. " Dis-
tances upstream were determincd \\ ' i th a "Sukurai" maP measurer'

Rrsu rrs

I lABrrATs

l he locations of areas survcyed are l isted in Table 1, and gencral hab-
itat descriptions of thc'sc areas are tiven in Table 2. On thc basis of sub-
strate type, prool size, and edge vcgetation the following broad habitat

typcs r' l 'cre recoEnized, althor-rgh intermcdiates w'ere also common.
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- lABL r  
L  Lu (JL r t , n :  u f5un . r  A re . r :

Drsr,\\cE
SuRvrY UPsrRr,AN{ I-ArrruDr.;
A R I A  ( * " ) t  L o N c r r u D ! *

SuRvtY
UPsrRf.ANr DArr

Lr l lnt  ( i979)
D()w \srRr.AM

L r v r l f

LrvERPoor RrvrR

;
3
1
5
6

7

10
I 1

\4aNN Rr ! !R

I 2
1 3

90 13.1'00'E; I2'28'5
92 133'59'Er 12'29 S
96 133'58'E; l2'30'S

105 133'55'E; l2'32 5
107 133'53'E,12 31 5
109 133'53'E; 12'32'S

5773  LG916217
5671, LC 907210
5672 LC EEo17.l
5672 LC E25r53
a672 LC 799119
5672 LC 7E9r 5l

5672 LG 79E066
5672 -LF75298 I
5672 LF 72t891
5672 Lt '  708868
5672 LF 616713

5772 Lr.. 999885
5671- Lt: U7-1603

5773 LC 919222 11 Oct.
5673 LC 891197 10 Oci.
5672 LC874169 l0 Oct.
5672 LC 801152 7 Oci.
5672 LCi 789151 2 C)ci.
5672  IC781135  2Oc t .

5672 LC u23048 3 Oci.
5672 LF 729938 'loci.
5672 LF 720900 5 Oci.
5672 LF 697867 5 Oct.
4672 LF 605737 ' loct.

.7 /-2 LF 976868 17 Oct.
5671 - Ll:  UUu5Sl l6 Oct.

(Cuthtrer t { ,n F.r l l ,

123 133 55 E;12'37 S
139 133'51'L; l2'12'S
l, tE 133"19 E; 12 15'S
153 133"18 E,12 17 S
172 133'11'E; I2'54'S

1,10 t3'1'04'E;12'46'S
183 133'58 E; 13'{12'5

BAsr ALLrc, \ToR 1{rvER
1.1 164 133'25'E; l2'53'S 5572 1F 278760 5572 LF 277749 lEOct.

* D.sL{rirl irrrs ritr lo ? i tl pt, i t a t' \ u r1\' tt tl k\l.
I Mal rferdt..\ /.fL'r tL) AustrnLttl1 l:l0l),000 l bforr"rp, i. Sr//i'.r/ Sl..rs.

1. Sandy, broad (>100 m) riverbed divided into channels (from trvo
to four). Pandarrr.rs and Melaleuca arc common. Most channels are
dry bv October.

2. Long (0.5- to 2-km) discrete pools or bil labongs within Type t hab-
itats, \,\'ith no rock.

3. Like Type 2, except the ends of pools consist of rocky rapids,
shelves of rock (as in Type 5), or banks of boulders.

4. Areas of mainstream river similar to those of Type 3, except pools
are surrounded by rock shelves, cliffs, or banks of rubble.

5. Shallow (<2 m) exposed pools, seldom more than 100 m long, on
rock shelves and separated by rapids and boulders.

Sur<vrvs or Cr<ocoDrLr DE\srrrr5

Sun'evs were rcstrictcd to bodics of u,ater where canoes could be
paddled and to areas where the bank could be walked (Types 2 to 5). Sur-
vey results are summarized in Table 3.
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TAur  L  2 .  HJb i t . r L -  i n  5pec i l i c  5u rvev  A re . l s

Drs( RrPTro\*

LrvERPooL I l rvHR
1 90 Single maln pool  rv i th numerous smal l  isolated pools.  Healy pdrdiz

]7us cover.  No rock.  "Mundakardi . "  (2)
2 92 Single m.1in pool  wi th four s ide pools.  Heavv P, i?rddr ls cover \Lr th ar

cas of  whi te sand. No rock.  "Djarbel l . "  (2)
3 96 Sin8le main pool with smaller pool dorvnstream. Heav\' /rrrl.lilr lls cov-

er.  Some rock on the edtcs.  "Lot lo l lman."  (2)
I 105 Sintle main pool rvith rocky rapicls ar ihe dorvnstream cnd. Banks

sandy rv i th Pd,rdnrr?rs and M. ld lsu.r .  Upstrcan mertes into heavy Pa,
drrrs.  "Corerar l l in l i . "  (3)

5 107 Sin8lc main pool. Heavv lrrrlrrllrs at downstream erld and rocks, rap
ids,  and c l i f fs  at  upstream end. Banks are rock or  sand wi ih 1) i r rd,17?rs
and Mt la lerrcn.  "Gorerai l l i l lg ."  (3)

6 109 Large rocky pools separated bv rapids rv i th in steeptorgL,s.  L i t t le  edge
vcgetai ior .  Patchcs of  rvhi te sand. "Djercycveh."  ( ,1,  5)

7 123 Pools separated bv rock bdrs. lnd rdpids.  Banks most l )  sandv hi th
heavv Pdrdrirrs cover in front of i4f/rt.u.a. Steep cliffs to the sides of
thc mainsiream. (3,5)

8 139 Like arcas 6 and 7 above.  (3,  ,1,  5)
9 148 Sintle pool \"" ith extremely heavv Pa,darrrrs e.tge cover. No rock. (2)

10 153 l {ock and h 'ater fa l i  at  upsiream end and major  pool  wj th$nndv banks
and Pd drrr is  doivnstream. (3)

11 172 Rock and sanr l  at  upstream end, wi th l i t t le  vegetat ion.  Doivnstream
areas sandv, with isolated pools. Much Meldlc .ri debris blocking
stream bcd.  (3)

Like Area 6. Onc pool i\,ith Pdr./d rls and Mcla1crff on sandv bank. (4,
5)
Like Area 7, but wiihout dense Pnrdrr&s and Ml::lrrl.'ll.l vegetation at
edge. Nlany brrffaio in this area. (3, 5)

EAsr ArLrcaroR RrvFR
l 4 164 Like Area 6. (4, 5)

*Ndn,sLf iquolesf l rcnhor ig i tx .Nu, l / ,bcf in l l , t l r t . l t thesesf t fer ,ohnbi t l t tvptasdist :ussedj f i thetej I t .

In the Liverpool River downstream of Cuthbertson Falls, crocodile
densities ranged from 3.0 to 7.0 individuals/km, with a mean value of
4.611.8. Upstream of the falls, densities ranged from 5.6 to 13.3, with a
mean of 9.213.2. These densities were sisnificantlv different at the 59o
level (with nonoverlap of two SEs). ln t[e Liverpool River, crocodiles
were more dense upstream than dort'nstream of Cuthbertson Falls.

MANN Rrv IR

12 140

13  183
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fABLE 3. Numbcr and Size of Crocodiles in Sun'ey Areas

Drsrexct
SUR\ , [Y  LPsrR lAv  SU(VEYED

ARla  RrvF:R (KM)  (KM)

I toPL r .ArroN Drt ts l r r
Srzr  (CRocoDILEs

lrunrx* /xM)
CRocoDrLIs

Stcartu

I- rvrRPooL I l  vER
1
2
3
,1
5
6

7

10
l 1

MANN RrvrR
I 2
t 3

3
7

t 6

(Cuthbcrtson Fal ls)

5 l
15
5

t 7
15

21
5r:)

1.1

267

6 .7
1 . 1
3 . 0
3 .7 i
/ ' . l )

12 .9
6 . E
5 . 6

1 2 . 1
8 . 3

7 .7
11 .9

7 .0

7 .113 .5  (SD)

l 4

90
92

105
107
r09

r23
139
148
153
172

1.10
1E3

i61

2 .9
1 . 0
1 . 9
1 . 0
1 .0

3 .9

1 . 1
1 . 8

3 1
3 .6

2. t)

31.7

na t
1 :2

l : l
3:,1
7:6

3E:0
I 1 : 3
5 :0

l7 :0
15:t)

18 r2
l0:7

1 1 : 1

Ia / ' :26

EAsr ALLrcAr()n RrvrR

*lirfio of.fo.oril.j l{'sj tltn 120 .ttl l()t1.\ ta n tttbi St.ittr thatl 120 cttt L 1g

+Nol rrppli.dl'1.. Ottlttt)tt t1]litndl sisht&1i{tios. si;c .rrrlrl ,. .sIi,?,di, d

+. I .h isnrtd i l 'n5|11n1i3 '1t t | t tutEL)|sul1 'c] |11}1dtro.odl j t 'sst lJ t&l i l ' t r t , , i1 ' l7r / '1 I i l | .dsds, i '&, / .ds
adu t?rlnil .t)tlditiat$ thtV ttli'Jht hn...a btttt hidtloi hv ltt,: r|xlls clc

In the Mann and East All igator Rivers (Table 3), C. 7olrrrsfori i u ere
found in similar densities as in the Livcrpool l l iver. In the Mann River,

densitv \\ 'as lower clorvnstream than it was upstream. With only t$'o ar-

eas sur-veyed, however, no significance is attached to this findin6.
The mean crocodilc density for all areas $,as 7.3 a3.5 individuals/km.

The mean value taking into account total suNcv distance (total crocodiles

sighted/total distance sun'eyed, or 268 individuals/34.7 km) is 7.7

individuals/km.
Thc onlv obvious association between density and habitat tyPe was

the tendency of Type 2 and TvPe 3 habitats to have lowcr clensities (Ta-

bles 2 and 3). This is thought to reflect the clo$'nstream locations of T)'pe

2 habitats.
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Bruevron-q.r OcsEnvATIoNS

Most crocodiles \,vere not l l 'arv. During thc survevs, thel'could be
approached to lvithin 1 to 2 m before they dived or swam off, although
approach distance (see Webb and Mcsscl, 1979) was not formallv mea-
sured. Crocodiles often displa),cd to the sun'ey canoes, tvpicallv with an
"inflated posture" or "hcad emergent tail arch posture" (Carrick and
Lang, 19771, both often accompanied by a loud grunting sound. Croco-
dilcs approaching the canocs t,hile displaving and grunting on occasron
coll ided with them before diving. lt lvas common for crocodiles to vocal-
ize in responsc to any Ioud noise. For cxample, in rep]1, to the report of a
.22-calibcr revolver on the Mann River, sir C. itr, lr rts f or i vocalizecl for a feu'
seconds.

EsrrwerrNc Cnocoonr Srzr

Capture and measurement of a srnall numbcr of individuals after
their length had been cstinated gave an indication of the magnitude of
error of size estimates made during the survey,s. A crocodile estimated at
60 cm actually measured 8,1 cm; one at 90 cm, measurcd 99 crn; six at 120
cm, frcm 100 b 122 cm (with a mean of 111 cn), ancl tr 'r 'o at 150 crn, 142
and 171 cm.

The number of crocodiles i l 'e estimated to be lonser than 120 crn corn-
oared to the nurnber equal to or shorter than 120 cm was assumed to be
in index of population ;ize structure. This proportion did not vary signif-
icantly for the three river systems. Within the Liverpool River system,
however, there was a striking difference in the sizes of crocodiles up-
strcam and do\\ 'nstrcam of Cuthbertson Falls. Upstream of the falls, 37o
(n : 89) r 'ere estimated to be longer than 120 cm, whereas downstream
of the falls 48"/n were (n = 27) The difference in these proportions is high-
Jy significant (Fisher's test; P : 0.001), and thus the Liverpool River pop-
ulations are heterogeneous $'ith regarcl to size structure.

Further comparison indicated that do$'nslream of Cuthbertson Falls
there was a significantlv highcr proportion of C. foftrsio11i greater than 120
cm than in eithcr the Mann (P: 0.002) or East All igator Rivers (P =

0.014). The proportion of C. folrrsfoiri greater than 120 cm in the upstream
LiverpooJ Il iver was significantly lower than that in the Mann River (P :

0.008) but r 'r 'as not significantly different from that in the East All igator
River.

The apparent homop;eneitv of populations in thc East All igator and
upper Liverpool Rivcrs could in part reflect disparitv in sample sizes.

C. /orrNsror.-r U|s rR-EAM oF CurHBEnrsoN Far-rs

In the McKinlay River region, outside Arnhem Land, C. joltttstonl fe-
rnales reach maturity at about 1.5 m TL (8 to 10 kg)and attain a ma\imum
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FIcuRr 2. Comparison of the lcngth-to-r\ 'eight
relations of C. io,hrrsi.r,ri in different rivers. U/S =
upslream; D/S : downstream.

size of about 2 m (35 kg); rnales mature at 1.6 kr 2 m (12 to 20 kg) and attain
a maximum size of about 2.5 m (60 kg) (Webb et al., 1983). C. johrrst'oni
downstream of Cuthbertson Falls are thus of similar size, but not those
upstream of the falls. Upstream, 97Vc of the crocodiles sighted were
smaller than the size at which maturity is rcached in the McKinlay River.

A sample of 10 C. foftrisforrr was collected from a pool upstream of
Cuthbertson Falls (121 km upstream; Figure 2), including exan.rples of the
biggest crocodiles seen. This sample was composed of 2 males (62 and
118 cm) and 8 females (36, 51, 52, 81, 100, 107, 10[i, and 112 cm).

Thc three largest females had wide oviducts and their ovaries con-
tained corpus lutca; they were mature. Histological examination of the
gonads of the large male (112 cm) indicated that both testes were
desenerated.

A striking feature of the upstream sample \a,as that the Iarger animals
were in poor condition (see Figure 2). The Iarge malc and the 100- and
107-cm females were very thin, and the largest female (112 cm) n'as cx-
tremely emaciated. At least one more extremely ernaciated crocodile was
seen but not caucht.

The emaciated female had n'orn and eroded scutes on the back, an
indistinct scute pattern on the snout, and a striking vellow eye. ln the
McKinlay River, these features, when combined r'r'ith rnaximal size, are
interpreted as indicating old age (Webb et al., 1983).

Ulsrnr'r.ll Lrurr or C. ponosus

During the surveys, no crocodiles were positiveJy identif ied as C. por
osus, although at survev Areas 2 and 3, the tracks of C. porosr.rs (crocodiles
approximatelv 3.5, 4.0, and 3.5 m long) u'ere present. These areas \\, 'ere
92 and 96 km from the sea, 22 to 24 krn upstream of t idal influence. Tracks
indicated three C. porosrs of adult size in 3.9 km, approximatelv 0.8 indi-
viduals/km. Thc largc rock shclves 100 km upstrearn rnav act as a barrier
to this crocodile's upstream nlovement.
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I J I S C U S S I O N

The habitats of C. jolntsfoni in the prescnt study are rvidespread in
northern Australia. The mean relative densitv value rve obtained, 7.31
3.5 crocodiles/km (with a range of 3.0 to 13.9 crococli les/km), can proba-
blv be used as a first estimatc of densities in these similar habitats.

The mean densitv value is lorvercd (Tablc 3) bv the lou' densities
measured in some Liverpool I l iver suryey areas, cspcciallr- in those
dorvnstream of the first rock bars. If the data from these sun'evs (of Areas
1, 2, and 3) are Ieft out of the analvsis, along w,ith that from the surwev of
Area 4 because of its disturbance bl' f ire (Table 3), mean clensitv becornes
8 . 5  . 1 . 1 t n  i 0 ) ,  \ 1 h i c h  i r . r p f l i c . t b l ,  l ( ) . r r c J '  t ^  h e r e  a  r i r c r  i s  p a . . i n g
through a sandstone plateau, for example, at thc hcadwatcrs of most
noltnern nvers.

Crocodiles that have been disturbed bv humans learn to dive on the
approach of a boat (Bustarcl, 1968; Wtbb and \,Iessel, lqTq) and thus are
not seen in surveys. Similarly, in swamps or areas wherc there are physi-
cal obstructions in the ivater (plants, Iogs, etc.), crococli les' cves may be
shicldcd from thc scarchlight and missed in the sun'ey. ln the areas sur-
veyed in this study, both thcsc factors r,r 'ould seem to be reasonablv con-
stant, and the effect of edgc covcr was probably the same as in similar
habitats outside Arnhem Land. Thc wariness of crocodiles, hou'ever,
could be expected to vary markedly in arcas outsidc Arnhen Land, de-
perrding on prior interactions oi the crocodilcs with humans (Webb and
Messel, 1979). Thus, spotl ight counts of areas within and outside Arn
hem Land mat' not always be comparable.

A measure of absolute densitv is ideal fol conparisons but is diff icult
to obtain. Data from the McKinlai Rivcr stuLlr allou a firsl estimate of the
relationship betw"".r ^"ur,-,r", of..bsolutc and rclative tiensil ies in areas
where wariness and edge cover have a negligible effect. In four bil la-
bongs,  survcys  had rcvca lcd  727c  (n :  671,79V,  (n :14) ,87Va (n  :  14) ,
and 907r (n : 10) of those in the bil labong; thc avcragc value rvas tlrus
827c.

Using these figures, absolute density in this studv !\. 'ould be calculat-
ec1 at about 8.9:4.3 individuals/km for all habitats, and 10.'1i4.0 indivi-
duals/km upstrcam of the first rocky bars; maximum absolute densitv
would be about 17 individuals/km (in Area 13).

In the Liverpool River, Cuthbertson Falls appears to be a major gco-
graphic barrier. In thc field, this barrier n'as particuJarly notjceable with
regard to black brean.r ( Hcphaesttts ftillgirosas) and sarabga (Sclcr.ol7og.s l.r
charLifi): Both !\ iere common don'nstream, but nonexistent upstream.
Midgley (1979) has commented on the major reduction in fish 'pecies
above rvaterfalls in other Northern Territon'rivers.
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The small C. folrrsioil i  mav be more widcspread in the Northt'rn Terri-
tory, ancl perhaps in Wcstern Australia. Two former crocodile hunters
described the sarnc small crocodile in the same tvpc of habitat in the up-
per reaches of thc Wilton ancl Limmen Bight Rivcrs; both described its
having "paper-thin" skin u'ithout knoit ' ing our sample rvas so character-
ized. Storr and Smith (1975) describe a 95 cm C. foltrrsfottl from the Pdnce
Regent River tl.rat hacl six oviducai eggs. Unfortunately, thcre is uncer-
tainty about the measurement of this specimen, and it mav be longer;
hor'r 'ever, the eggs are 127. smaller than thc srnallest eggs from the
McKinlay River, and the clutch sizc (six) is smalle'r than averaEe
(13.2 t  3 .2 ;  Webb e t  a l . ,  1983) .

Why fhe densities of C. ioltrtsf otri bclorv Cuthbertstln Falls lvere so
low is far from clear. ln somc areas C. porostrs were Present, and thcl
could be predators, but thcv thetlseh'es were obsen'ed in low'numbers.
One striking charactcdstic of the dor' l 'nstream Liverpool River lvaterwat-s
was the abundance of black bream (Il. / ir l igirtosrrs) and saratoga (5. lel-
cllardfl), which attacked anv surface disturbancc. Although not knolr'n to
be predators of C. ltthrtstoni, thel' could be aitracted bv hatchling move
rncnts. These fish do not occur abovl'the falls.

The upstream limit of C. porosils seemed to be the start of thc rocky
country, and the rock itself rnay be a barrier. Thev u'ere obsc'n'cd in verv
lou' densities, yet had been undisturbed for perhaps 30 ycars. C. porttsus
is knou'n to havc mound nests in the \ '! 'et season (Webb et al. , 1977). It

seems likely that if nests were constructed in this area, thev would be
completely flooded during the $'et season.

The stunted C. foh,isf0,rt upstream of Cuthbcrtson Falls rvere in poor
condition. Lack of foocl may' have been the factor responsible. The most
inportant questions in this context are how long have the populations
been separated, and hou'rnuch have they cliverged front one another?
Could the small C. lolrlsfoiri ph1'sicall1, mate successfullv rvith the larger
ones? These questions remain for future research.

One ramification of f inclins the small crocodiles is that one set of
gro\.\.th cun'es u.' i l l  obviously not be applicable to C. folrrsftrrrl in al1 habi-
tats. ls this true for all crocodil ians? Do qron'th curves reflect the "rich

n t -5s '  , r f  par t i .u la r  hJb i tJ l r l
Such variabil ity is consistent with Graham's (196E) findings on the

Lake Iludolph C. nilttf icus population. Three marked juveniles (78 to 88
cm) grcw 0.4, 0.8, and 2.6 cm in eight to nine nonths, t 'hereas aninrals of
thc same size raised in captivity grcw 30 cm in a vcar. Clutch size, and
common naximum size of this population in the fielcl tvere less than
those of C. ri lofiars from Uganda and Zarnbia (Cott, 1961). Thc percent-
age of empty stornachs found in the three populations (Lake Rudolph,
'18.47c; Uganda and Zambia, 5.11c to 2A.2lc, depending on specimen
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length; Cott, 1961) indicated the Lake Ruclolph habitat was energeticall l '
poor comparcd to the Ugandan ancl Zambian sitcs.

There appear to bc fcn' other records in the l iterature of "stunted"
wild crocodiles, though the report of Caiman crocrtdihts fLscts maturing at
1.08 crn (Cirir ivi-Callego, 1973; see Staton and Dixon, 1977) could retlect a
similar situation.
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