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EXECUTIVE SUMMARY

1.  This report documentse results of dield trip to Sumaterg21 July-19October
1996) toinvestigate thedistribution, nesting biology and other aspects of the
ecology of the False Gharidldmistoma schlegel)j afreshwater crocodilspecies
confined to Indonesia and Malaysia.

2. The Crocodile Speciali§éroup (CSG), othe Species Survival Commission of the
IUCN-World Conservation Uniorhas recognised. schlegeliiasone ofthe least-
known of world crocodilians,and a species in urgent need of research. Wildlife
Management Internation&ty. Limited (WMI), an environnerta consultancyfirm
based in Darwin, agreed to co-ordinatmaoperative reseeh projecton the species
on behalf of theCSG. Withthe largest remainingopulations thought to exist in
Sumatera andalimantan,research effortsvere directed atindonesia. In1994
preliminary field trips and interviews wereconducted in Sunmt@ra and East
Kalimantan(Ramono1994). In March1995 atrip was made td&Gouth Sumatera
Province to ascertain fieldwork logistics and identify afeasesearch (Bruijen et
al. 1995a). The firstextensive fieldtrip to Sumatera Selatan Province was
undertaken in August-October 1995 (Bezugeial. 1995b).

3. The aims of this second major field trip, in 1996, were to:

» obtain abroadoverview ofthe currentand historic distribution off. schlegelii
within Sumatera as a whole;

» conduct surveys in new river systems in eastern Sumatera;

 return to an area studied in 1995ctinductadditionalsurveys and describe new
nests;

4.  Prior tothe 1950s,T. schlegeliiappear tohave occurred from sotiteasternAceh
Province to southermampungProvince. Intensivéaunting inthe 1950s-1970s and
increasing humarmise ofhabitatshasreduced this rangby approximately30%.
Currently, T. schlegeliiare thought to occur from south-¢asn Sumatera Utara
Province to southern Sumatera Selatan Prowvmitie an isolated population in Way
Kambas NationalPark, Lampung ProvinceWestern limits to their range are
probablythe foothills of theBarisan Mountain Range3.omistomaschlegeliiare
not known from Sumatera Barat and Bengkiavinces (western $atera),and it
is unlikely that the species ever occurred west of the Barisan Mountain Ranges.
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In nearlyall areasvisited, local people reportetherewere fewerT. schlegeliinow
than in thel950s-1960sHowever, T. schlegeliiremains widespread in Jambi and
Riau Provincesalthough inlow densitiesJambi and Riau Bvinces argprobably
the strongholds of the species within Sumatera.

Tomistomaschlegeliiwere recordedduring spotlightsurveys onAir Hitam Laut
River and Simpang Melaka Creek of Berbak NatidPalk inJambi Provinc€0.26
T. schlegelii sighted perkilometre) and the Merang River (Sumatera Selatan
Province) (0.18 sighted per kilometre).

SevenT. schlegeliwere captured and measured: six from the Merang River and one

from the Alai River(Jambi Province)Six were maleand onefemale. MearSnout-
Vent Length (SVL) of males wes3.6 + 11.6 cm (37.4-62€m). Thefemale was
100.4 cm SVL.

Two nestswerelocated on théMerang River (Sumatera Selatan Province). Mean
egg size(mass)was almostdouble thatfor any other speciewithin the Order
Crocodylia, whichconfirms findings fromil995, that the specidsas exceptionally
largeeggs (Bezuijeret al. 1995b). Nesting seasda from June to Ciober (nest
making and egg laying idune-Julyand hatchlings appearing in September-
October).

Tomistoma schlegeliiest in at least twoategories of forespeat swamgorest and
lowland secondary forest. Differencé®tweenthese twohabitat categorieswere
guantified. Peat swamjprestwasrecorded in Berbak Nation&ark and Merang
River and iswell-represented iboth. Lowland secondarfporest was found in all
other areas visited in eastern Sumatera and was clearly more common.

Twenty-five interviews were conducted witthermen andormer crocodilehunters
in the eastern andouthern Rwvinces of Sumatera. Thesgerviews reslted in a
diversity of generalinformation on distribution,abundance, taxonomyjesting
biology, belies and trade inT. schlegelii Of particular interestvere twonesting
records ofT. schlegeliifrom a farmin JambiProvince,and mating behaviour on a
farm in Sumatera Utara Province. Successful nestitigeaarm in Jambi Province
is significant inview of the difficulties experiencelly many institutions in cptive
breeding ofT. schlegelii A former hunter in Lampung Province usedtdiecteggs
of T. schlegeliiin the 1960s, incubate theamd then raisthe hatchligs until ready
for skinning. This was the only record encountesédanching: incubation oivild-
collected clutches by hunters for the purpose of commercial trade.
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Human activities were evidentlong all rivers surveyed.Nesting habitats are
disturbed bylogging, slak/burn cultivation, buffalo grazing, land clearance and
fishing activities. There isoccasionalise ofspecimenscaughtincidentally infish
trapsand nets either for food or ascurios, and the odd individual may besold from
time to time. However, the species islaly recognised as tiag novalue or market
and is not subject to deliberate hunting for commercial purposes.



SUMMARY OF RECOMMENDATIONS

1. Habitat protection

Berbak Natimal Park inJambiProvince is theonly protectedarea ineastern Sumatera
which is currently known to hold breeding population3 @mistoma schlegeliProtected
aress in Jambi, Lampng, Riauand Sumatera Selatdfrovinces are concentrated in the
western mountainmanges ornear the coast, but do natover representative areas of
lowland forestwithin the centre ofthese ProvincesshouldIndonesiawish to protect an
area specifically fof. schlegeliia river system in this area could be considered.

2. Further research

» Annual surveys on the Merang River (Sumatera Selatan Province).

» Assess the status ©f schlegeliin Kalimantan.

3. Education

Should Indonesia wish to conduct further studie$ .aschlegelii a brieftraining program
for Forestry dficers may stimulate interestind encourage officers to record and report

sightings. Trainingin surveys will encouragahe development of an independent
monitoring program folr. schlegelii
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GLOSSARY
Batang
BRUI

BYL

Danau
Kabupaten
Kecamatan

Ketek

KSDA

Lebuk
Lebung
LIPI

PHPA

Pondok
Prahu
Sum-Sel
Sungai

WMI

river

Bumi Raya Utama Group (Logging Company with rights to the Medak,
Kepahyang and Merang Rivers on the Lalan River, South Sumatra)

Bayung Lincir Village

lake

Regency. Largest administrative division of a province
DistrictAdministrative division within Regency

any motorised wooden boat larger than a canoe (ie > 15 ft), usually with
a diesel engine

Konservasi Sumber Daya Alam (Conservation of Natural Resources).
Provincial PHPA office

deep pool in a stream or river
as for 'Lebuk’

Lembaga lImu Pengetahuan Indonesia (Indonesian Institute of
Sciences)

Perlindungan Hutan dan Pelestarian Alam (Directorate General of
Forest Protection and Nature Conservation, within the Ministry of
Forestry)

hut

canoe

Sumatera Selatan (South Sumatra Province)

river

Wildlife Management International Pty. Limited
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1.0INTRODUCTION

The 1992 IUCN-Species Sumal CommissionAction Planfor Crocodiles classified
Tomistomaschlegeliiasone of thehighest priority crocodiliangor conservationaction
(Thorbjarnarsonl992). In 1994the Crocodile Specialigbroup (CSG) ofthe IUCN-
World Conservation Union raisddnding for aresearclproject to begin onhe species.
Preliminarysurveyswere undertaken irl994 ineastern Sumaterand EastKalimantan
(Ramono1994)and afact-finding trip to Palemban{Sumatera Selatan Province) took
place in March 1995 (Bezuijert al. 1995a) to identify studgireas. A majofield trip was
undertaken fronAugust-Octoberl995 toseveral rivers in Suatera Selatan, toconduct
surveys and document nesting biology (Bezudeal. 1995b).

In July - October 1996 a second major field trip to Sumatra was undertaken to:

1. Obtain a broad overview of the current and historical distributian sthlegeliiin
Sumatera;

2. Conduct spotlight surveys inver systems nofpreviously surveyed in eastern
Sumatera;

3. Return to arareastudied in1995 to condct spotlight surveys and describe new
nests;

4. Quantify habitats of . schlegeli;
5. Conduct further interviews with fishermen and former crocodile-hunters.
In fulfilling these aims:

6. A 22-daytrip (19 August-10Septemberl996) was undertaken toassess the
current and historic distribution @t schlegeliiwithin SumateraEach province of
Sumatera wagisited, and interviews wereconductedwith local people and
Forestryofficers. River systems cdining T. schlegeliiwere identified for later
surveys;

7. Spotlight surveysvereconducted insix previously unsurveyedver systems, in
three Provinces of eastern Sumatera;

8. Spotlight surveys andew nestingdata werecollectedfrom the Merang River in
north-eastern Sumatera Selatan Province (identified as a nesting site in 1995);

9. Foresthabitat was quadified in all river systems using &eries of standard
quantitative measurements;

10. Interviews were conducted with local residents on all river systems surveyed.
20METHODS
2.1 Study areas

Sumatera is theecond lagest islandbf Indonesia(after Kalimantan),and extends from
5°40'N, 9510'E (northern tip ofAceh Province) to 865'S, 10600'E (south-eastertip of
Lampung Province). The island is divided isight Provinces (Fidl). WesternrSumatera

is dominated by th&arisan Mountain Rarmg, a large chain of mountaiwich extend

from the northern to southern tips of Sumatera. In many areas of western Sumatera, only a
narrow strip of coastal plain separate the mountdimsn the Indian OceanRivers in
western Sumatera arelatively short, rocky and drainves into the Indian Ocean. In
contrast, eastern Sumatera is dominated by large plaios @levation,characterised by
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long, meandering riversvhich drain east intdhe MalaccaStrait. Mudflats dominate the
eastern coast.

The climate of Sumatera varies considerably due teariedtopography Averageannual
rainfall is 2500 mm/year, butranges from 1500mm/year (some arem of eastern
Sumatera) t@6000 mm/year (west of thdBarisan Mountains) (Whitteret al. 1984).
Eastern Sumatera is characterised by a poorly-deWeidSeasomastingseven to nine
months (October to April) and a Dry Seasasting 3-5 months (Maip September). The
equator bisects @uaterathrough West Smatera and Riau Provinceblean annual
temperatures in eastern Satera rangdrom 23’C to 31°C and mean annual relative
humidity is 85%. In eastern Sumat&welatanthere isusually onetidal cycleper day, but
can be two per day during neap tidéslal range can be up to 5 m sgomeareas, but is
highly variable; tidal influence extendell upstream intdotally freshwatemareas (Hadet
al. 1977).

Riverswere survegd within the eastern Provinces dfmbi,Riau and Sumatera Selatan.

Within JambiProvince, theAlai, Air Hitam Lautand BatangHari Rivers were surveyed
(Fig. 2). Air Hitam Laut River is within Berbak Natimal Park,which was the only
protected areavhere fieldwork wasconducted. Berbak Nationdtark lies within the
south-east corner of Jambi Province (Fig. 2). The BatangRil&eT isone of Sumatera's
longest rivers, stretching more than 700fkom the Barisan MountaiRanges ofvestern
Sumatera to the sea. TA&i River is a small tributary of the Batang HaRiver, located
465 km upseam from its mouth{Fig. 2). Within Riau Province th&ubu and Teso
Rivers were surveyed (Fig. 3). The Kubu River originates in south-eastern Sumatera
Province and extends to the seaanth-east RiadProvince. Te TesoRiver is a tributary
of the Kampar Kiri River (Fig. 3), in southernRiau Province. In @matera Selatan
Province, theMerang and BenuRivers were surveyed. TheMerang River (Fig. 2) is a
tributary of the LalanRiver (Fig. 2). The Benu River lies on theborder of Sumatera
Selatan and Jambi Provinc@sg. 2) and patly representghe southern boundary of
Berbak National Park.

2.2 Interviews

Interviews with fishermen, former crocodile huntensl Forestry officialsvere a principle
source of information omomistoma schlegelii

Interviews were conducted whenever possible. A standard set of questieasked and
angvers wererecorded on arnterview form (Fig. 1 in App. 4). Preliminary questions
were asked toassesshow much theintervieweeknew; a completeinterview was only

conductedwith peoplewith obvious knowledgeon the species. Nogll questionswere

asked inevery interview, depending orhow much theintervieweeappeared to know.
Complete interviews (ie askirgl questions as opposed dasual conversatioand some
brief questioning) tookl-1.5 hoursper person.Interviews wereconducted in National
(‘bahasa’) Indonesian and were designeddeige information on theaivers peoplenere

most familiar with (most fishermeanterviewed had sperihe majority of their life on one
river and were not familiar with others). Questionsovered: distribution (current,

historical); abundancéchanges in numberand size structurever time); taxonomy

(different colourforms); nestingoiology; local customs andbeliefs, and trade(past and
present).

In order to assess the broad-scale distributiohamhistomaschlegeliin Sumatera, a 22-
day trip wasundertaken tall Provinces of Sumatera except Sumatera SelBtamince,
where receninformation alreadyexists (Bezuijeret al. 1995b, Ramond 994). Ineach

Utara

Province, meetings were held with the Head of Sub-Balai KSDA, and if possible, the Head

of Kanwil (see App. 13 fostructure of Ministryof Forestry). Thenumber ofdays spent
in each Province was limited by the Projécidget and a neei returnto fieldwork
before the onset of the rainy season.



False GharialsTlomistomaschlegeli). Note the dark colourationand distinctive dorsal
banding.



Fig. 1. Sumatera. Dots represent provincial capital cities.
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Information on current andistorical distibution of T. schlegelii were gathered from:
interviews withcrocodile farmers andreptile traders;KSDA records; discussiomith
KSDA warcens whomaderegular field patrols; and, information gainedfrom local
people.

In Jambi, Lampung and Riau Provinde8 day tripswere madgby car) awayfrom the
capital cities. Trip routes were planned on roads and ttheksrossed as manyvers as
possible. Stopsvere madeat all major river crossingsand some smaller tributary
crossingswherebroadhabitatdescriptiongriver width, vegetation heighilominant land
use and extent ofearance) wereecorded. Thé/illage Headwas metwhereverpossible,
and the survey aims discussed. Interviews were conducted with local fishermen.

2.3 Surveys

Densities ofTomistomaschlegeliiwereassessed bgurveys from asspeedboaf40 HP
engine) orcanoe,depending on streamepth. Spotlight§12 V/100 W bulb on a 6"
sealed-beam faceyere poweredfrom a 12 Vtruck battery inspeedboats. Sixolt
Dolphin (Eveready) torches were used for canoe surveys.

Crocodiles were identified to species or recorded as 'Eyeshine’ (ES). Sighting location was
recorded on a 'sightings' map.

On somerivers, sections ofriver weresurveyed more than once. To accofort repeat
sightings ofthe sameindividuals, sightings of T. schlegelii on repeat surveyswere
ignoredfor the finaltally, unlessthey were crocodilesgreater than one siagassapart.
For example: OrNight 1, asurveyfrom km 0-10 revealed 1Grocodiles. On Night 2, a
survey from km 5-15revealed Scrocodiles, of which 3vere between krd-10. These 3
were ignored as they may be animals seeNight 1. Final tally isL0+2 = 12 crocodiles.
Densitywas calculated by dividing tHenal tally by length ofriver surveyede.g. 12/15
km = 0.8 crocodiles/km)All ES wereassumed to bé&. schlegelij unless seemvithin a
few kilometres of thesea and in brackish watewhere they wereassumed to be
Crocodylus porosus Results byBezuijenet al. (1995b) were recalculated agsbove to
allow comparison with survey results in this report.

2.4 Maps

All reported sightings of omistoma schlegelirom interviews weréocated onl:250 000
topographic mapsPga Rupabumi Indonesideta Ikhtisar TopografiSumatera 1:250

000 JANTOP TNI-AD, 1985/8and latitude/longitudeecorded. Reportesightingswere
summarised for each Province, witte recordidentified by latitude/longitude Kabupaten
(regency), Kecamatan (district) and broad compass-location (e.g. south-west corner, Jambi
Provincg. General topographic magavailable inmost bookshops inndonesia)were

used to plan trip routes.

Topographic mapsvere used for navigation during surveys.For the Merang River
(Sumatera Sefan Province)1:50 000 arvey maps fronmBezuijenet al. (1995b)were
used. Forall otherrivers surveyed1:250 000 mapsP@a Rupabumi IndonesjeEdisi |-
1986 were used.Topographic detailend usefullandmarkswere added to maps for
future surveys.

2.5 Capture, morphometrics, scalation and diet

Capture was attempted of all individuals. Capture wabkanyl,bambootongs orfishtrap
(incidental catch byfishermenusing fishtraps acrossreek mouths).Scalecounts and
morphometrics measurements wezeorded [seBezuijenet al. (1995a, Sectiod.2) for
methodology]. Capture and reledseation andgeneralnotes(injuries, abnormalities etc)
were recorded. Stomach contents were removed following \&feddl(1982).



2.6 Nests
Sidecreeks and mainstream banks were searched for nests.

When nestsvere located, details werecordedusing datasheets fomulated by Scott
(1994),which providedfor: nesttype (eggs, no eggeic), substrate(mat, bank, svamp,
other), dominantvegetation athe nesttemperaturegeggs and ambient), femalenotes
(present? defending§ize?etc) and generahestnotes.Local fishermenprovided local
namesfor dominanttree species at @est site Scientific nameswere lateridentified for
some of these. Nest dimensions recorded were: veragtit from the bottonof the nest
to water level (visually estimatéd the nearest 1@m); vertical heightfrom top of nest to
top of top egg and vertical heiglbm top of nest tdottom of bottomegg (measured to
0.1 cmwith a7.5 mTaskmastemetal taperule). Exposure tadhe sunwasmeasured as
the % ofshadethe nestwould receive at0600-0900, 0900-1200,200-1500and 1500-
1800 hours (visually estimated to the nearest 5 %). The location of nests in relgigah to
hummocks and surrounding sidecreeks was described and drawn.

Clutch size,egg masseggwidth, egg length andhotes onthe generatondition of the

eggswererecorded All eggs in a nesivere processed. Eggnasswas weighed to 1 g
using a 500 d¢Pesolaspring balance(OskarLudi andCo., Switzerland).Egg width and

lengthwere measured t®.01 mm usingNSK Max-Serie€lectronic Digital Callipers

(Japan Micrometer MFG. Co. Ltd).

One eggwas removedrom each nest, openednd theembryo preserved in 10 %
formalin. Approximateembryoage was estimatagsingthe morphological agseries of
Webbet al.(1987a) forCrocodylus porosuandC. johnstoni

Photos were taken of all nests, eggs and embryos.

2.7 Habitat quantification

The following measures were recorded in rivers surveyetidimistoma schlegelii

2.7.1 Forest structure guantification

Measurements were recorded in 2 A m quadrats laid 5 nawayfrom the waters edge
on the forest flooradjacent to the stream, B2 km intervals along eachriver (intervals
depended ormriver length andtime available).Only one bankwas measured; any
significant differences in vegetation or land use¢hanopposite bank wereted (egforest
on right bank, old slasthurn site on left). 'Rightand ‘left' bank were déneatedfacing
upstreamWithin each quadrat the following were recorded:

» Basal Circumference athest HeightBCH) (to 1 cm). Circumference odll trees
within the quadrattaller thanchest heightvere measuredwvith a 7.5 m Taskmaster
metal tape rule. If a trggartly within thequadrat wa$0% ormore within the quadrat
it was included;

» Tree species welidentified bylocal fishermen inlocal dialect or Nationa{’bahasa’)
Indonesiananguage. Family (anidfl possiblegenera and geies)were identified by
Riza Kadarisman(KSDA Officer), Danielsen andverheugt(1990) and de Wulf
(1978). If a speciewasunknown tothe fishermen itwas labelled 'species a, betc.
Several tree species on thderang River (Sumatera Selah Province) were
photographed;

* Visual estimate of mean canopy heiffiCH) above quadraito 1 m);visual estimate
of height of emergent tree (EH) above quadragirésent - noall quadratcontained a
tree noticeably higher than others in the quadrat) (to 1 m); visual estimate of % canopy
cover (CC) directly over the centre of theuadrat(10% intervals: 0% = nocover,
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100% = dense cover); visual estimate of % wétepeat mound arb ‘other’ (mud or
leaf litter mostly) on thgroundwithin the quadrat(10% intervals); visual estimate of
the basal circumference (to 1m) of all peat mounds within quéelk&€). Thus, if the
guadratfell over 3 separatepeat mounds,individual PMC of all 3 wasrecorded.
Maximum peat mound height (HPM) was recorded (t00.1 m) with a metal
Taskmastetape rule.

2.7.2 Catena (forest cross-section)

A caena representing éypical' setion of forest andriver was drawn onfour rivers,
illustrating forest strata andheights, river width and depth anddominant bankside
vegetation.

2.7.3 River length and depth

Mainstream depth was measured at 1-10 km intervals. A 3 nwibld 0 cm graduations
or a fishing line and weightdivered tolte river bed)wereused tomeasure deptiWidth
was estimated visuallfto 5 m), and washe width of openwater (e.g. if denseaquatic
plant growth blockeall but 3 m of asecion in the river, width was recorded as 3 m).
Someindication ofthe mainstream habitavailable tocrocodiles onthe Merang River
(Sumatera SelataRrovince) was obtaed by countingall sidecreeks (defined as any
channelbranchingoff from the mainstreamirom km 45-66. Inall cases, thdishermen
(who walk them continually), knew theapproximate thdength anddepth, and when
checked,these estimatesvere reasonablyaccurate.Number of sidecreeksvere not
recorded elsewhere, as the banks of most other rivers were submerged.

2.7.4 Temperature

Water temperature wameasured in mid-strearat approximately 75 cnbelow water
surfacewith a calibratedthermometer t00.5 °C. Ambient temperature wasneasured.
Corrected temperaturegere later derivedrom individual calibration equationsfor each
thermometer used. Time of measurement and location were recorded.

2.7.5 Salinity and pH

A crude measure of salinitwas obtainedvith a salinometer, whichmeasuredsalinity
from 0-50 parts per thousandiccuracy of thesalinometer was tested by comparing
salinity readings agast aHamon Salinity and TemperatureBridge (Yeo-Kal, model
602). Readings fronthe salinometewere 1-5 %o greater than thélamon Salinity and
Temperature BridgegoH was measuredith litmus paper Merck Universalindikator pH
0-14 Kit (No. 1.09535)].Water samplesvere collected 60 cm below thsurface in a
plastic specimen jar. pH was measured at 0.5 colour intervals (1.0, 1.5, 2.0 etc).

2.8 Reference collection

To aid with analyses off omistomaschlegeliistomach contents frortihe Merang River
(Sumatera Sefan Province)fish and crustaceansere collectedfrom fishermen's traps
and nets, photographed antbcal names recordedsmall specimenswyere preserved in
10% formalinand speciesdentified atLIPl Zoological Museum,where theywere re-
preserved in70% alcolol. Large specimensvere only photographed. Specimemgere
identified using Bott (1970), Chace anBruce (1993)Kottelatet al. (1993) and Weber
and De Beaufort (19161950). Incidental observations ofmammals, reptiles and
amphibians along the Merang River were recorded.



3.0 RESULTS AND DISCUSSION
3.1 Distribution, abundance and status

The current distribution ofTomistomaschlegeliiextends from southastern Sumatera

Utara Province to southern Sumatera Selatan Province (Fig. 4), where it appears to exist in
widespread areas but in low densities. What appedys an isolategopulationexists in

Way KamlasNational Pak in Lampung Province(Fig. 4) and is probablyhe southern-

most extent othe speciesange inSumateraHistorically, T. schlegeliiwas morewidely
distributed, from south-eastern Aceh Provincsdothern Lampungrovince - almost the

ertire length of eastern Sumatef&ig. 4). By calculating theapproximate area of
historical and current distribution (based on interviews) éstimated thathe range ofT.
schlegeliin Sumatera may kia been reduced by approximately 30wd#hin thelast 30-

40 years.

Sixty-six reports off . schlegeliwere recorded during interviewsgth local pe@le. These
reportswere from twenty-eight rivers irsix Provinces ohorthern, easterand southern
Sumatera (one river in Aceh Provinceseven rivers inJambi Province,four in Lampung
Province, seven in Riau Province, eight in Sumatera Selatan Province and one in Sumatera
Utara Provincepnd included bothliecentand historicalsightings.Included are thirteen
incidental reports ofCrocodylusporosusin Bengkulu andSumatera Barat Provinces
(reports ofC. porosuswere otherwise notskedfor). There areno reportedsightings of

T. schlegeliiwest of theBarisan Mountain Rangespw or historically(Fig. 4). There
were noreported recals of T. schlegeliifrom BengkuluProvince,and only one from
Sumatera BaratProvince, onts easterrborderwith Riau ProvinceMost records ofT.
schlegeliiwere from Jambi Province (n=35). Details of reported sightings are in App. 5.

Surveys indJambi,Riau and Sumatera Selatan Pmzés provided additional information
on the distribution, abundance and statug. @ichlegeliin eastern Sumater&even rivers
were surveyed ihese thredProvinces.During surveysT. schlegeliiwere seen on the
Merang River (Sumatera Selatan Province) and thg Hitam Laut River (Jambi
Province). No other crocodilegereseen in Jambi and RigRrovinces, largelypecause
surveys were affectday very high waterlevels,with many area®f forestadjacent to the
bankssubmerged. In somareaswater extendedl-2 km into the forest. Accorthg to
villagers,the rains hadarrived 'earliethanusual’ in1996. Afull and waning moon may
have also hindered surveys idambi Province.Surveys inRiau Province were on
moonless nightddowever,fishermeninterviewed on all grvey rivers sitedT. schlegelii
were present.

According to the majority of peoplaterviewed,T. schlegeliihavedeclined in abundance
within the last fifteen years. Two interviewees(from Teso andKubu Rivers, Riau
Province) feltlocal populations hadhcreasedwith more sightings inrecentyears. One
fisherman(Air Hitam LautRiver, Jambi Province) stated tipopulation had not changed
in 15 years. Twenty-sevantervieweeshad seeri. schlegeliiwithin thelastsix years on
the river they were living on; twenty-one had s&éeschlegeliin 1995-96. Numberseen
per interviewee in 1995-96 ranged from 1-60, with 1 the most common (n=3).

3.1.1 Aceh Province

A 1993 sighting in south-east Aceh b)K&DA warden was thenly reported record for
Aceh Province (Table 1 in App). No further detailsvere available,and thewarden has
been contacted for further information. Merviews orsurveyswere conducted inAceh
Province. This single recorday representhe northern-mosextent of the spees range,
at least in its historical distribution.
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Fig. 4. Historc [pro-1960s) and curmant dstribution of Tomiiomns sohisgelf, based on
intervigvws wilh vilsgens and Fonestry records, coliecied from all provinces of
Sumatera. The 1960s ware chosen 1o deline hissoric’, a8 a record of T, schisgell
around kedan (Merth Sumabera) in the 1960s indicated a relathly recens far
-norharn distiibuion 7 - indicates a singla 1993 record from Aceh 77 -
scatiered populations may =3l occur in southem Sumatera Selatan. A single
populason is known drom Way Kambas Matioaal Pad, Lampung.
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3.1.2 Bengkulu Province

There were no reported recordslofschlegeliifrom BengkuluProvince. Theraverefive
reported sightings d@rocodylus porosugfour from 1994and one froml985) (Table 6
in App. 5), all in coastal areas.

3.1.3 Jambi Province

The majority of reported sightings in Sumaterere from JambiProvince(n=35, Table 5
in App. 5), and ten ofthese recals werefrom Berbak NationaPark (Fig. 2). Rported
sightingswere widelydistributed andverefrom the south, south-west, steand north-
west of the ProvincéNo records weréom thenorth-eastoastalareas Eighteenrecords
were post-1990, and four were from 1980-1989.

Berbak Natimal Parkwas identified as an area cdntag a breeding population of.
schlegelii Reportedsightingscamefrom KSDA ForestryOfficers and local villagers.
Two nestingecords(mid-1980s)werereported from Berbak Nation&ark bya KSDA
Forestry Officer (App. 5). The Air Hitaloaut River and Simpanhylelaka Creek (Berbak
National Park,Fig. 3 in App. 10) were the only rivers in Jambi Proince where T.
schlegeliiwere seen during surveys (Table 1).

Table 1. Results of crocodile surveys in Jambi Province, September 1996. Number rEfer to
schlegeliiunless marked with "*'Grocodylus porosys Sizes are in feet. Ahl = Air Hitam Laut River.

Btg = Batang Hari River. Location are the areas surveyed, as km readings. Total km = total no. of km
surveyed. Density (Dens) = no. crocs/km.

River Location Km Sizelasses ES Total Dens
(km readings) surveyed <2' 2-3' 3-4' 4-5' 5-6' >6'

Ahl 0-27 35.5 -1 1 - - 1** 4 7 0.26

Btg 325-465 162 - - - - - - - 0 0

Alai 4-9.5 8.5 - - - - - - - 0 0

** 7-8 ft T. schlegelii

The Air Hitam Laut River and SimpangMelaka Creekwere surveyed by JCox in
October 1990 (unpublished data). A higher density.afchlegeliiwasrecorded in1990

than in 1996 (Table 2). The presence of hatchlings, yearlings and larger crocodiles (one 7-
8 ft T. schlegeliiseen in 1996§Talde 2) confirmsthe presence of a breeding population

in Berbak National Park.

No crocodiles were seen on spotlight surveys of the Alai River. Survey conditions were
poor due to high water levels and a full moon. However, interviews with local fishermen
on the Alai River revealed th@t schlegelihatchlings, yearlings and larger individuals are
still seen every year, and the species was regarded by local fishermen as ‘common’,
although they stated numbers had declined over the last fifteen years. A former crocodile
hunter on the Alai River stated it was still possible to find nests every year. The first 9 km
of Alai River consisted of relatively intact lowland secondary forest, interspersed with
small slash/burn cultivation. Areas beyond km 10 were not surveyed but residents
reported that very little forest was left due to a large transmigration settlement and
deforestation. It is likely that any nesting is concentrated in km 0-9.
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Table 2. Survey results fof omistoma schlegelikm 0-25, Air Hitam Laut River and Simpang
Melaka Creek, Berbak National Park, Jambi. Sizes are in feet. Dens = Density (nufber of
schlegeliiper km over 27 km [25 km of AHL and 2 km of Simpang Melaka Ck]). 1990 data are from
J. Cox (unpublished data). Note that density for Cox's data is over 20.5 km.

Yr <2 23 34 45 56 6-7 7-8 >8 ES Tot Dens
0 4 1 - - - - - - 3 8 0.39
9% - 1 1 - - - 1 - 3 6 0.22

No crocodileswere gen during spotlight surveys d¢iie Batang Ha River. Survey
conditionswere poor due to highwater levelsand afull moon. There wasevidence of
constant humaactivity along most othe River, including loggingfactories andishing.
In many areas banks were lined by villages or regularly grazeattyy. Patches of forest
were often mixed with cultivated species. Residemsost villages along the Batang Hari
River had not seen or heard of any crocodildswever, inMay 1996 a 4.10 nT.
schlegeliiwas caught at gillage 430 km fromthe mouth ofthe Batang HarRiver. The
individual had apparently beeseen inthe areafor a few months, andvas caught and
transported to a zoo ilambi Town. lwas weighed byhe army aR00 kg, andvas the
subject of aocal newspaperarticle (ndependentJambi Province, 27May 1996). A
resident of the village was interviewkdefly and stated otheF. schlegeliihad been seen
in the lastfew years.Small populations ofT. schlegeliimay still exist along the Batang
Hari River, and nesting may occur along undisturbed sidecreeks.

Tomistomaschlegelii are widely distributed throughout Jambi Province A breeding

population was confirmed in Berbak Natiofrk. Small breeing populations probably
exist on manyivers throughoutJambiProvince, bunestinghabitat isdisturbed through
fishing and logging activity.

3.1.4 Lampung Province

Thirteen reported sightings were recorded fiinotarviews in Lampng Province (Table 7
in App. 5). Records were from tinerthern border (M&uji River), north-central Lampung
(Tulung Bawang River), central Lanpung (Pengbuan and Wa¥erusanRivers) and
central-east Lampung (Way Kambas National Park). Reseedsfrom the 19%s-1996.
Six records were podi990. Records from 1996erefrom Way Kambas National Park.
The most recent nesting record was a sighting by a fisherman of a nest on Pé&tigiiuan
(central Lampug Province) in1980. Aformer crocodile huntercollectedT. schlegelii
eggs from nests every year alohgung Bawang Rivefnorth-central Lampungrovince)

in the 1960s.

Most areas ireastern Lampunbave been deforested anmbnverted tdarge-scalecrop
plantations e.g. tapioca, rubber, oil palm. Anyschlegelipopulations in north andentral
Lampung Province arprobably undempressurefrom habitat reduction. WayKambas
Nationd Parkwas theonly area observetb havesuitable nestinghabitatfor crocodiles
and may represent the southern-most extent of the species range in Sumatera.

3.1.5 Riau Province

Fourteen reportedightingswererecorded (Thle 3 in App.5). Eleven werdrom south-
weg, southern and south-ed®tau Provinceand were post-1990.Threewerefrom west,
north-west and north-eaRiau Province. Althoughiewer reportswere obtained than in
Jambi Province, Riau Provinelarger,and bothare relatively well-forested,compared to
Lampung and Sumatera Selatan Provinb&my areas in RialProvince may still hold
suitable nesting habitat far. schlegelii
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Surveys on the Teso and Kubu Rivers did not yield any crocodile sightiagke (3);this
may have been due to poor survey conditions (higter levels,with manyareasadjacent
to the river banksflooded). Searchingor nests inthese flooded conditiong/as also
ineffectual. Tomistoma schlegelii were regarded by fishermen othese rivers as
‘common’. A fishermaon the TesoRiver claimed hehad seerfour T. schlegeliinests
from 1981-82 and one in 1985. Another fisherman on the Rasw stated héadfound
two T. schlegelinests, one in 1994 and oneli®P5. This fsherman felthe population of
T. schlegeliihad either increasedr remained the samever the last fifteen years, and
stated hestill saw hatchlingsevery year. A formercrocodile hunter onthe Teso River
stated thatluring the1l960sand 1970sT. schlegeliiwerewidespread along many of the
small tributaries of the Kampar Kiri River (Fig. 3), of which the Teso River is a tributary.

Table 3. Results of crocodile surveys in Riau Province, October 1996. Number r&festhlegelii
unless marked with *Grocodylus porosysSizes are in feet. Location are the areas surveyed, as km
readings. Total km = total no. of km surveyed. Density (Dens) = no. crocs/km.

River Location Km Sizelasses ES Total Dens
(km readings) surveyed<2' 2-3' 3-4' 4-5' 5-6' >6'

Teso 0-14 14 - - - - - - 0 0 0

Kubu 26.5-34 7 - - - - - - 0 0 0

Local fishermen orthe Kubu River gated they 'often’ se€. schlegeliiwhile fishing at
night and that hatchlings are semreryyear.Onefisherman stated he had seen a nest in
1970. Afishermanwho had livedon the Kubu River for fifteen years stated that the
population ofT. schlegeliiwas increasingevery yearand had done so sindbe late
1960s/early 1970s, since huntifay skinshad stopped. Thmost recentsighting by a
fishermanwas inAugust1996, of a 'smallT. schlegelii A single,tentativesighting of a
crocodile was made at km 28 #&ubu River, 7 Octoberl996, by M. Bezuijen. A
fishermanclaimed hehadpassed a@rocodileresting on a submerged logith its head
abovethe water a fewminutesearlier. M. Bezuijerreturned tathe spotimmediately and
sawwhatappeared to be a crocodile head on a log 2ay, before it slippednto the
water, but it could not be confirmed as a crocodile, and may have been a lizard.

Tomistoma schlegeldre widely distributechroughout RialProvince. Thaupperreaches

of the TesoRIiver arecurrently being loggedyut the lower reachesconsist ofrelatively
undisturbed lowland secondary forest. The Kubu River is under more intense logging and
fishing pressure. Many fested areag/ere obsrved in Riau Provincand, likethe Teso

and Kubu Rivers, may hold breeding population$.afchlegelii

3.1.6 Sumatera Barat Province

A single record ofT. schlegeliiwasreportedfrom Sumagra BaratProvince,from ariver
close to the border with JamBrovince(i.e. onthe easterside ofthe Barisan Mountain
Ranges). Thigeport camefrom a reptile dealerin Jambi Province, who stad that
fishermen from thigiver travelled toa town inJambi to selfish and turtles, andoften’
told the dealer they saW schlegeliin the river. Sevemightings ofCrocodylus porosus
werereported fromwidely distributedlocalities along the westoast of SumaterBarat
Province (App. 5)Crocodylus porosuegecords were from 1993-96 (Table 4 in App. 5).

The sightings ofl. schlegeliiin Sumatera Barat Province irriger atthe foothills of the
Barisan Mountain Ranges probably stitute the westermostextent of therange of the
species.
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3.1.7 Sumatera Selatan Province

Interviews withvillagers by Rarano (1994)showed thafl. schlegeliioccur, orused to
occur, along the Lumpur, Jeruju, Lebonghitand Pedad®&ivers in thesouth-east of the
Province. Afishermanborn onLumpur River (Interview 16 inApp. 4) stated that in the
early 1980s there were 'mafy'schlegelion Lumpu River, buthad heard of only a few
being seen or caught in the 1990s1896, fishermen orlLebonghitamRiver tried to sell
'young' T. schlegeliito a crocodile farm in Palemh@ (capital of Sumatera Selatan
Province) and stated there were 'many' along this river (Mr Hasan, pers. comm., 1996).

Fishermen alonghe LalanRiver (Fig. 2) claim T. schlegelii are widely distributed
throughoutthe north and north-east ahe Province,along theupper Lalan and its
tributaries (particirly the MedakMerang and KepahyanBivers) andMukut Swamp
along theAir Calik River (Fig. 2) (Bezuijenet al. 1995b). The Lalan, Medak and
Kepahyang Rivers were surveyed in 1995 (Bezuwgjeal. 1995b). Two T. schlegeliiwere
seen on the Medak River. TheKepahyangRiver, the upperreaches othe Medak River
and many othetributaries of theLalan Riverhavebeen damaged bwtensive logging,
transmigration settlements and large fires in 1993-94.

Spotlight surveys in 1996 were along Benu and Merang Rivel$ig. 2). Surveyswere
conducted beforéhe onset ofheavyrains inSeptemberandwater levels were relatively
low for all surveys. Surveysiere onmoonless nights and isiey conditionswere good.
No T. schlegeliwere seen on the Bemiver, although oneCrocodylusporosusand two
‘eyeshines’ close to the sea (thought t€ pgorosus)vere seen (Table 4).

Table 4. Results of crocodile surveys in Sumatera Selatan Province, August 1996. Number refer to
T. schlegeliunless marked with *Grocodylus porosysSizes are in feet. Location are the areas
surveyed, as km readings. Total km = total no. of km surveyed. Density (Dens) = no. crocs/km.

River Location Km Sizelasses ES Total Dens
(km readings) surveyed<2' 2-3' 3-4' 4-5' 5-6' >6'

Benu 0-38 73 - - - 1* - - 2* 0 0.08

Merang 0-66.5 88 - 3 2 - 1 - 6 12 0.18

One fisherman on the Benu River had seen a T-2sithlegeliin April 1996. Theanimal
was caught irhis fishtrap, set at the mouthf a small creekwhich originated innearby
Berbak NationaPark. Afishermanwho had lied on the River since1980 stated that in
the earlyl980sT. schlegeliiwere abundantand in this period he had seen 'small' and
'large’ individuals. The fisherman statldt sightingsdecreased from987-1994when a
logging compan operated irthe area. The lask. schlegeliihe had seen was a2 ft
individual in 1993. He had never found any nests. A third fisheintarviewed stated he
regularly sawT. schlegeliiat an abandonetfeshwatercanal 2-3 km south ofthe Benu
River, which he had been visiting since 1995 hdd been to the caralbout six times and
seen individuals every time; the ldishe he wentvas inJuly 1996, when hdound seven
T. schlegelihatchlings caught in his traps. He had not seen any nests.

The first forty kilometres of the Benu River have been subjected to heavy loggintiend |
intact forest ideft. Patches ofecondary/tertiarjorestare regrowing (App. 6) but many
areas are dominatdwy large areas offrasslandThefirst 10 km ofriver bank are lined
with Nypa fructicansand may provide suitable nesting habitatGoncodylus porosus

The MerangRiver was theonly areaother tharBerbak NationalPark (JambiProvince)
whereT. schlegeliwere recorded duringurveys. Tk MerangRiver had previously been
surveyed by J. Cox in 1990 (unpublishadyl in 1995 (Bezjen et al. 1995b).Densities
of T. schlegelion the Merang River in 1990995 and 1996 are presented (Tables 5 and
6). MerangRiver resultsare dividedinto km 0-45 and km46-66.5,reflecting different
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survey conditions in these sections (Tables 56r{dm 0-45 aravide and deep andere
surveyed by spotlight and speedboat; K®-66.5 are narrow,with dense bankside
vegetationrandwere sureyed by canoe antbrch). Densities ofT. schlegeliiin Berbak
National Park in 1996 (Table 2) were higher than in all surveys on the Merang River.

Table 5. Spotlight survey results fofomistoma schlegelikm 0-45, Merang River, Sumatera
Selatan Province. Sizes in feet. Dens = Density (numbgr sfhlegeliper km). 1990 results are by
Cox (unpublished data). Note Cox only surveyed km 0-23.

Yr <2 23 34 45 56 6-7 7-8 Other (ft) ES Tot Dens

90 1Tomistomaseen, no size given 0 1 0.04
95 - 2 - 2 - - - - 3 7 0.16
9% - 1 - - - - - - 1 2 0.04

Table 6. Spotlight survey results fafomistoma schlegelikm 46-66.5, Merang River, Sumatera
Selatan Province. Sizes in feet. Dens = Density (numbgr shlegeliper km).

Yr <2 23 34 45 56 6-7 7-8 Other(ft) ES Tot Dens

95 - 2 - - - - - - 5 7 0.34
9% - 2 2 - 1 - - - 5 10 0.49

In comparing thenumber of crocodiles seen 995 and 1996 onthe Merang River,

allowanceshould bemadefor the amount ofsurvey effortfor different sections of the
river (ie thenumber oftimes particulasectionsweresurveyed). Tassess survegffort

per river sectin, theRiver was dividedinto 5 kmsections andhe number oftimeseach
section was surveyed was recorded (Table 7). Raw survey data are in App. 1.

Table 7. Summary breakdown of Merang River surveys into 5 km river sections, km 0-66.5.
Minimum number offTomistoma schlegel§een in each section is given, with size in brackets. Size
is in feet. ES = Eyeshine. Refer to App. 1 for a breakdown of all surveys.

Survey No.times whole or NoT. schlegelii

Sections (km) part surveyed (size)

0-5 1 0

5-10 1 0

10-15 1 0

15-20 1 1[2-3]

20-25 1 0

25-30 1 0

30-35 1 1ES]

35-40 1 0

40-45 1 0

45-50 1 0

50-55 6 3[1-2, 2-3, ES]

55-60 6 2ES]

60-65 5 5[2-3, 3-4 (x2),
5-6, ES]

65-70 1 0

Thirteennestshavebeen recorded frorthe Merang River in 1995 and 1996, including
nest sites from the 1987 nesting season (information provided by local fishermen).

Reportedsightings of T. schlegeliiin Sumatera SelataProvince comerom northern,
south and south-eastern areas. Moictne Provincénas beertlevelopedand subjected to
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large transmigratiorsettlementsSurveys in1995 and 1996 revealed thiain the north,
mary areas which fishermenclaimedonce heldT. schlegeliihad since been logged or
burnt. Prior tointensive logging andburning the Benu River may once have held a
relatively large population ofT. schlegelii Today,scatteredeportsindicate T. schlegelii
are still pesert andnesting in some areas. This scenan@y be representative of many
rivers. The Merang River gahe only Rivesurveyed whichhadintact, maturegorest and
many areawhich appeared suitabli®r nesting.Logging andfishing intensitywere low
compared to nearby tributarieSurveys confirmed thathe Merang River contains a
breeding population of. schlegelii

3.1.8 Sumatera Utara Province

Threereportedsightingswererecorded (@ble 2 in App.5). Two reportswere from an
area in south-eash Sumatera Utar&rovince,one fromthe 1970sand theother from
1996. Thisarea ofsightings isclose tothe Kubu River of Riau Province, surveyed in
1996. Fishermen on the Kubu River clainfedgchlegeliwere '‘common'. The third record
is of a river running through Medan (Fig. 1), wh&reschlegeliwere seen in the 1960s.

Tomistomaschlegeliiare currentlyfound in the south-east corner ofuBhatera Utara
Province. Thisnay represernthe currentorthernlimit of their range. A record from the
1960s indtates that unti20-30 yearsago, T. schlegeliiwere found near theborderwith
Aceh Province. Ifthis record isaccurate, then argile report of ar. schlegeliiseen in
south-east Aceh Province in 1993 (Sectoh.1)would seenfeasible,and wouldextend
the current known range by approximately 400 km north.

3.2 Nests
3.2.1 Nest Searching

3.2.1.1 Merang River

Sevenpeoplesearchedor nests. arget araswerecharacterised by: larggeat mounds;
dense stands éfanguana malayanar Thoracostachyum sumatranusigdecreeks>0.5
m deep; isolated creeks sodistance from thenainstreamSections ofmainstreanbank
from km 52.5-64 and Ketel, Senin, Pulaupdagen and BuntunGreeks (Fig. 2 irApp.
10) weresearched. Aotal of 9.7 km ofsidecreek andnainstream in a belt 50 mither
side ofthe sidecreek omainstream wawalked (TableB8). A total area 00.49 knt was
searched for nests.

Table 8. Areas searched faromistoma schlegeliiests, Merang River (Sumatera Selatan Province)
5-15 August 1996. Ck = Creek, MS = Mainstream, PK = Pulau Kepangen Creek.

Area From (km) To (km) Total km
Buntung CK 0 15 1.5
Ketel Ck 0 2 2
PK Ck 0 0.1 0.1
Senin Ck 0 1 1
MS 56 59.8 3.8
MS 60.5 60.6 0.1
MS 61.3 61.4 0.1
MS 63.0 64.1 1.1
Total 9.7

Fishermen regularly search altlecreeks andhainstream irl-2 weekstints for fish and
soft-shelled turtle, and their searching intensity is probably higher than the team's.
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3.2.1.2 Berbak National Park

Eleven kilometres ofnainstreamand sidecreekvere searchedTable 9). Three people
searched for nests at Berbak.

Table 9. Breakdown of areas searched Tamistoma schlegeliiests, Berbak National Park, 18-21
September 1996. Ck = Creek, MS = Mainstream Air Hitam Laut River.

Area From (km) To (km) Total km

Melaka Ck 0 2.5 (right bank) 2.5

Melaka Ck 0 2.5 (left bank) 2.5

Gajah Ck 0 1 (right bank) 1

Gajah Ck 0 1 (left bank) 1

MS 19.5 22.5 (left bank) 3

MS 21.5 22.5 (right bank) 1
Total 11

3.2.1.3 Other

Searches for nests were moinducted on othaivers asmost areas of foresidjacent to
the mainstream were flooded.

.c.3.2.2 Nesting Biology

3.2.2.1 Nests and eggs

Interviews with locafishermen andormer crocodilehunters provided much information
on the nesting biology &f. schlegelii Seventeen of thirty-three interviewees had seen a
schlegeliinest. Six had seen them within the lageérs (four of those ih995),six in the
1980s,four in the 1970sand onen the mid-1960s(Table 3 in App.4). All except one
interviewee described the nest an@und. The singlexception describethe nest he had
seen as a slight depression in the grofiltet] with leaves andwigs, and theeggs ontop,
with the female sitting on top of them.

All intervieweesclaimed theneststhey had seewcontainedeggs. Repaed clutch size
ranged from6-80 eggs. Regted clutch sizeswere groupedinto three categories: 5-20,
21-40and>40 eggs. Reportgvhich included two categoriesere coumted twice. Clutch
size 0f21-40 eggwas themost commonly reportedn=8 interviewees)followed by a
clutch size of5-20 eggs (n=5)Two inteviewees gaveclutch sizes of 40-50and 50-80
eggs respectively. Eight inteewees stated &a. schlegeliiwas pesent athe nest(either
on top of it, next to it or in thevaternear to it)when theyfound the nest. Nestindhabitat
wasreported agpeat swamgorest (n=7)and lowland secondary fore§t=9) (in most
cases, the areelose toreported nest sitewere visitedby the team and the habitat
described first-hand).

The number of nests seen by interviewees in 1995-96 was 0 (n=11), 1 (rirt),) Zand

9 (n=1). The nine nestaere from the Merang River (Sumatera Selatafrovince)
(Bezuijenet al. 1995b and this volumelNumbers of nests eafrom 1980-1993are low
(most commonly sightings of single nests, n=d%) no trends imumbersapparent for
areas (i.e. no coistent nestingon a particularriver, notrends in neshumbersalong a
river). Most sightingsappear to be opportunistic, siegoccurrences. Reported nest
sightings from1980-1996werefrom 11 rivers in eastern andgouthern Sumatera (2 in
LampungProvince, 2 inSumatera SelataProvince, 3 inJambi Povince and 4 in Riau
Province).
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Intervieweesreported thatnests were madeand eggs laid from June-August. One
interviewee stateceggs are laid in March. Hatchlingswere reported to appear in
September-October. Two interviewees stated the nestiagonwvasfrom October-March
and June-September respectively.

Two nests ofT. schlegeliiwerelocated bythe teamduring surveys inl996. Bothwere
within peatswampforest onthe MerangRiver (Sumatera SelataRrovince) at knm61.3
and 64. Summary data are in Table 10 (raw data in App. B)e £gg wascollectedfrom
each nest. The eggs were estimated to be laid in &amyand July respectively(Section
3.2.3), in agreementith egg laying dates provided bgterviewees. Thenest at km 64
was on an oldest sitewhich had beerexamined inl995 (= nestll in Bezuijenet al.
1995b).This nestwasreportedly lasused inabout 1987 according tolocal fishermen.
The 1996 nest at km 64 wdsectly on top of the old nesthe nest at krfl.3was a hew
nest at anewsite (no old nestwas atthis location in1995). Atotal of fifteen nest sites
havenow been locatedn the MerangRIiver (thirteen in1995 and twoin 1996). Three
nests (two in 1996) contained intact eggs. A ngtst eggs raided by pigs 1995 (=nest
5 in Bezuijenet al. 1995b) contained tweelatively intacteggshells andheir length and
width wererecorded Table10). Two T. schlegeliieggs at arocodile farm in Jambi in
1996 were measured with a rul@eo calliperswere preent) (Tble10). Bothwererotten
(no sign of embryo).

Table 10. Summary data for threBomistoma schlegeliiests found on the Merang River (Sumatera
Selatan Province) (1 in September 1995 and 2 in August 1996) and dimensions of eggs derived from
the shells of a predated 1995 nest. Dimensions of two eggs from a crocodile farm in Jambi Province
are presented. It was claimed that these Wesehlegelieggs, but this could not be confirmed and

their size suggested they may®eporosuseggs, which were also breeding on the farm. Presented are
mean egg mass, egg length and egg widstandard deviation (range, n), Total Clutch Mass (TCM),
Nest Temperature (NT), Embryo Head Length (EHL) and Estimated Age of embryo (EA, in days). One
embryo was taken from each clutch for aging.

Nest Clutch Egg Mass Egg Length Egg Width TCM NT EHL EA

Size  (9) (mm) (mm) ) © (mm)
1('96) 34 24413.17 98.152.73, 64.99:1.12, 8300 31.8 13.23 24-25
(221-276, (92.30-104.82, (63.01-67.90
n=32) n=32) n=32)
2('96) 29 2314.67 97.191.89 63.390.70 6692 32.4 34.39 52-53

(215-236(94.76-102.06, (61.82-64.82,
n=29) n=29) n=29)

8 ('95) 35 2789.82 102.832.44 64.850.67 8759 31.4 35.88 57-58
(253-295(97.63-109.45, (63.47-66.00,
n=34) n=34) n=34)
5(95) - - 96.44, 95.11 57.67, 55.46 - - - -
Jambi croc - 86, 86 47, 57 - - - -
farm

A single nest with intact eggs was located in 1995 (= nest 8 in Beatiggn1995b). The
site was visited in 1996 tassesshe fate of thenest. Eggshell fragmentgere within the
nest (notscatterecaroundit) andthe nestwas not pullecbpen (othenestsexamined in
1995 had been raided byigs and were pulled apart), sugesting young had hatched
successfully. Aanother nessite located in1995 (= nest 2 irBezuijenet al. 1995b), a
freshtail dragwasevidentacrossthe old 1995 mound inl996. Thesite is next to the
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mainstream and is openly visible; loiahermen thoughthat increased humaactivity in
1996 had scared a female from nesting here again.

3.2.2.2 Egg aging

A singe live embryowas preserveftom each of the twaestslocated on theMerang
River (Sumatera Selatan Provincé&jge estimatesvere derivedor these andhe 'nest 8'
embryo from 1995 (Table 11).

1. The 'nest 1'(1996)embryo had a Headelngth (HL) of 13 mm. Based ondata for
Crocodylus porosuandC. johnstonj assuming incudition at 30°C, this embryowould
be 28-30 days adige (at 30°C) (Webbet al. 1987). Nestemperature wa81.8 °C, and
based onC. porosus this would involve a Development RateCoefficient (DRC) of
approximately 1.2 (Webét al. 1987). That is, the real age of the embryo was clos24 to
days of age.

2. The 'nest 2' (1996) embryo hadHL of 34.4mm andwas clearly in thdast one-third
of incubation, wherembryo size scales to egg s@®ebbet al. 1987). Byextrapolating
egg size scaling factors for a 34 mm BLporosugWebbet al. 1987) from90 mm egg
length t098.3 mm, the 30 °C age of this embryowould be about 63days. Nest
temperature was 32, but given metabolic heat thBRC for 32°C (1.2) was applied.
This indicated the real age was absi6 days.

3. The'nest8' (19%) embryo had aHL of 35.9mm, and wasclearly in thelast one-third
of incubation, wherembryo size scales to egg size. 8strapolating egg size scaling
factors for a 36 mm HIC. porosusfrom 90 mmegg length tdl02.4mm, the 30°C age
of this embryo would be about @&#ys. The nesemperature wa81.4 °C and the DRC
for 31°C (1.13) was applied. This indicated the real age was aBalatys.

Table 11. Estimated embryo age at 3D and dates of egg-laying for two 1996 nests and a 1995 nest
of Tomistoma schlegeliMerang River, Sumatera Selatan Province. For details on Nest 8, see
Bezuijenet al. (1995b).

Nest Date Embryo Nest  Estimated Estimated
collected Age (days) Temp Real Age laying date
at 30°C (°C) (days)

1(1996) 9 August 28-30 31.8 24 16July
2 (1996) 13 August 63-64 324 53 2QJune
8 (1995) 6September 64-65 31.4 57 11July

3.3 Captured animals

3.3.1 Capture

SevenT. schlegeliwere caught and measured. Six were from the Merang River (Sumatera
Selatan Province) krmb4-65 and onewas from the Alai River (JambiProvince) km O.

Until this trip, all captured crocodiles (Begen et al. 1995a,1995b) were from the
Merang River. Thédlai River individual is thefirst examinedirom anotherProvince. All
individualswerereleasedupon completion ofmeasurementdfkaw dataare presented in

App. 2. Fig. 2 (App.2) presents an example of a field data sheet.

One animal washand-caughtduring surveysand sixwere from fish traps.Three T.
schlegeliiat the Merang River had been caught in fish traps iRldie1996, andetained
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by fishermenfor the arrival of the surveyteam,who they felt would be terested in the
captured individuals. Two individualgere caught inréps whilst the surveieam were on
the Merang River. Fish traps are constructed firatten'vine (Calamussp.) and are 2-5
ft long. Mouths of sidecreeks are blocked with tree saplings, tdunnel fish toward the
trap, positioned inthe centre of the eek mouth.All specimenswere releasedafter

processing.

Tomistomaschlegeliiscute cut '8' was caught infiah trap inJuly 1996, measured and
released on 9 August anecaptured on 12ugust1996.When found on 1ZAugust, the
animd wascaughtona 3 cm fish hookattached to a linset forsoft-shelled turtlesyith
the hook embedded in the rear left leg. Re-capturevsiteekm 59.5, 50 mipstream from
the release site. There were no largeries present fronthe hook. Theanimalappeared
in heathy condition. Nosign of infectionwas present ithe scutecut andthe skin was
already stainetbrown fromthe dark peat waters. Acconag to local fishermen,this was
the first time a crocodile had ever been caught bnak. The hookvas removednd the
animal released on the spot.

3.3.2 Morphometrics

Maximum and minimum sizes of capturédschlegeliwere 100.£m Snout-Ventength
(SVL) (190.0 cm Total Length) and 37.4 SWL (76.1 cm T) (Table 12). The sexratio
was 6 male : 1female. The femalewas the legest animal measured. Summary
morphometrics are presented in Table 12.

Table 12. Summary morphometrics for six male and one ferffalmistoma schlegeliValues
presented are the mearstandard deviation (range, n). SVL=Snout-Vent Length, HL=Head Length,
HW=Head Width, SE=Snout-Eye, SW=Snout Width, PP=Point-to-Point, MP=Mid-Point, IO=Inter-
Ocular. See App. 2 for explanation of measurements.

Males Females All
SVL 53.6+11.6 (37.4-62.0, n=6) 100.4 (n=1) 60.3+ 20.6 (37.4-100.4, n=7)
HL  19.2+ 3.9 (14.2-22.3, n=6) 34.3 (n=1) 21.4+ 6.7 (14.2-34.3, n=7)
HW 6.8+ 1.5 (4.8-8.0, n=6) 13.0 (n=1) 7.7+ 2.7 (4.8-13, n=7)
SE 13.6+ 3.0 (9.7-15.9, n=6) 25.1 (n=1) 15.2+ 5.1 (9.7-25.1, n=7)
SW 1.5+ 0.3 (1.2-1.8, n=6) 2.4 (n=1) 1.7+ 0.4 (1.2-2.4, n=7)
PP 4.4+0.9 (3.1-5.1, n=6) 7.8 (n=1) 4.9+ 15 (3.1-7.8, n=7)
MP 4.1+ 0.7 (3.0-4.6, n=6) 7.3 (n=1) 45+ 1.4 (3-7.3, n=7)
IO 0.7+0.1(0.5-0.8, n=6) 1.5 (n=1) 0.8+ 0.3 (0.5-1.5, n=7)

The mostcommonly reported sizelasses seen bytamviewees in1995-96were 0-1 m
and 1-2 m. The mosbmmonly reported sizelass from1980-1993was2-3 mand 0-1

m (Table 2 in App. 4). No differences in size between males and females were reported by

interviewees. Staff at a crocodile farm in PalengbéSumatera Selatd®rovince) thaght
that flaccid Singg Cauwdal Virticils (SCVs) indicated afemale crocodile (regardless of
species) while firm, upright SCVs indicated a male crocodile.



Forestry Officer recording the morphometrics of a captured False Gharial on the Merang
River (Sumatera Selatan Province). Provincial Forestry Officers were taught survey and
capture techniques.
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Maximum size ofomistoma schlegelii

A T. schlegeliseen closely i1995 at km57.5, MerangRiver, was estimated dt6-17 ft
(Bezuijenet al. 1995b). Capturevas attempted buinsuccessful, ando measurements

were obtained. Photographs taken during attempted capture are consistent with this size. A
harpoonsleeve on @atching pole is next to theead in ongohoto, and thehead length

was estimated from this at 78 cm. A simple linegression equation faalculatingtotal

length (TL)from headength(HL) was derivedfrom measurements of 4B. schlegelii

(captive and wild-caught) and appliedthis headength of 78cm. This gave apredicted

TL of 502 cm (16.5t), consistent with visual @states.However,this regression was

based on individuals up &everal feet smallegnd largerT. schlegelimust be measured
before accurate size-prediction equations can be formulated for the species.

ThatT. schlegeliis a relatively large crocodiliaa without doubhowever, andndividuals
observed on crocodile farms in Sumatera Utara Province and Jakarta Zohéyabaen
estimated at 16-17 ft TL (M. Bezuijen, pers. obs.).

3.3.3 Scalation

Four new patterns of precaudal scalation were desdfTypes 17-20) (Fig. in App. 2).
A total of 20 paerns of precaudal scalatidrave been recorded front. schlegeliiin
1995-1996 Post-occipital patterns @l individualswere drawn. Bellygular anduvirticil
scale counts are presented in Table 13.

Table 13. Mean (range, n) numbers of belly and gular scales, Double Caudal Virticils (DCVs) and
Single Caudal Virticils (SCVs) dfomistoma schlegelirom Merang River (Sumatera Selatan
Province) and Alai River (Jambi Province).

Males Females All
Belly 23.0+ 0.9 (22-24, n=6) 2n=1) 22.9+ 0.9 (22-24, n=7)
Gular 23.2+ 1.2 (22-25, n=6) 28=1) 23.1+ 1.1 (22-25, n=7)
DCVs 18+ 0 (18-18, n=6) 18n=1) 18+ 0 (18-18, n=7)
SCVs 18.7+ 4.3 (16-22, n=5) 18=1) 18.6+ 4.0 (11-22, n=7)
3.3.4 Teeth

All T. schlegeliifrom the MerangRiver (Sumatera Selatan Province) Hadwn, stained
teeth. The individual from Alai River (JamBrovince) had whiteeeth. Thisnay be due to
physical andchemicalcharacteristics okachriver: Merang River water is darkbrown-
black, peaty andacidic; theAlai River is light brown, rot peaty and less acidic. Mean
numbers of teeth are in Table 14.

Table 14. Mean numbers of teeth in the upper and lower front and back of the jaw in seven
Tomistoma schlegelii

Males Females
(n=6) (n=1)
Upper front 5 5
Upper back 16 16
Lower front 4 4

Lower back 15 15
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lordansky (1973) presents a dental formulaTfoschlegeliipm (4) + m (17).

d(19-20)
This formulawasbased on only onspecimen, but is imgreementwith the number of
teethrecorded inthe upper andower jaw of males andemales examined ithis study
(n=6) and by Bezuijent al. (1995a) (n=53): number of teeth in the upje&r range from
20-21 and in the lower jaw frorh9-20.

3.4 Diet

Twenty-three iterviewees providethformation on the diet oflf. schlegelii Monkeys
(n=7 interviewees), pigs (n=4) and snakes3) werethe mostcommonly reportedtems
eaten byT. schlegelii (interviewees eitheobservedthese animals being caught or had
opened the stomachs of dekdschlegeli). Other reported @y werefish, shrimp, birds,
otters turtles and monitor lizardslomistomaschlegeliion farms in Jambi, Sumatera
Selatan and Sumateldtara Provines are fedsnakemeat(often pythonPythonspp.),
monitor lizard Yaranus spp.) meat, adult chickes andlate-agechicken embryos. A
former crocodile hunter from LampurRyovince statetie would ‘oftenfind 'up to 3 kg'

of small stones in the stomachslofschlegelihe had killed.

Interviewees whdiad witnesseanonkeysbeing caught byT. schlegelii described the
capture as a swift lunge and grab ofi@nkey on the river bankhe crocodilewould then
either smashthe monkey repeatedly against thbank until dead or elsesubmerge
immediately withit. Predation of a Crab-eating Macaqudataca fascicularis by T.
schlegeliiwas observed baldikas andreager(1984), whoreported thathe crocodile
lunged out of thevater at aviacaque sitting on aver bank and themapidly submerged
with the monkey in itsjaws. Galdikas andYeager(1984) note thathe localpeople in
Tanjung Puting Reserve (Kalimantan Tengah Province, Cdtrako)traditionally used
Macaques as a bait to caithschlegelii

Stomach contents were extracted from thireschlegeliion the MerangRiver. Twowere

caught in fish trapand had been ithe traps for somdime: a maimum of 12-15 hours
for one and a maximum of Hdurs for theother (fishermerchecktrapsirregularly). The
third was captureduring a spotlighsurvey and stomach contemtgtractedupon return

to camp. Stomach contents contained shrimp and &amdanusspp.leaves, but will be
analysed in more detalil later.

In order toaid identification of stomacltontents and to provide adea of whatT.
schlegeliimay eat on thdlerangRiver, seven fishpne prawnand one crab speciegere
collectedfrom the Merang River. Specimenswvere photographed angreserved.Local
fishermenwereasked to judgéhe relative abundance andpproximatesizes ofcommon
fish and crustaceanslong the Merang River. All incidental observations offish,
amphibians, reptiles and mammualsrerecordedduring field work on theMerangRiver
in 1995 and 1996. #otal of 16fish, 1 prawn, 1 crab, 2 turtle, lizard, 7 snake, ltoad, 3
frog and 17 mammal species were observed (App. 9).lishiparticularly of reptiles and
amphibians, is probably far from complete.

3.5 Local knowledge (Interviews)

Interviews withlocal fishermen andormer crocodilehunters in Sumatera Yied much
information on the awogy of T. schlegelii. Thirty-eight interviewshave been conducted
since 1995 (twenty-five in 1996). Appendix 4 presents a summaal} ioterviews (Table
1in App. 4)) and an example interview foueed for 1996nterviews(Fig. 1 in App. 4).
Data fromall interviewsare summarised iffables2-4 (in App. 4). Information from
interviewees have been assimilated into the previosgctions on distribution and
abundancenesting biology an@aptured animaldnformation frominterviews onother
aspects of . schlegeliiare presented here.
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3.5.1 Local names, colour forms and varieties

Twelve local names were recorded Tamistoma schlegel{iTable 2 in App4). 'Julung'
was themost widely used, recorded in Sumater&elatan, JambiRiau and Lampung
Provinces Other namesvere often specific to aiver or village (local dialect) egboho-
senjulung’' Some are descriptive e'lguaya ikan' literally ‘fish crocodile'.

Six forms were described bwvillagers ineastern Sumater@able 2 in App.4). Most
interviewees recognised aleast twoforms: ayellow form with a long snout ‘phoung
kwang) and a dark fornwith a shorter snout'julung’). Three inervieweesecognised a
‘whitish' form. Dark forms were described $yme as 'black’ artaly others aschocolate'.
Fourteen oftwenty-one interviewesrecognised dark angellow forms. Oneinterviewee
claimed there were separate black and chocfuates. Two stated thenwas an especially
large form ofT. schlegelii(’jokok).

3.5.2 Behaviour

Mating behaviour ofcaptive T. schlegeliiwas witnessed bytaff at afarm in Jambi
Province and in Sumatera Utara Province and related by farm staff:

« Jambi Province. A T. schlegeliinestwith eggswas pesentwhen the farm was
visited bythe team in1996. Matingwas describedthus: male approachegemale,
and swins aroundher, followedby a lot of commotion in the war, with both
animals hitting each other with their taflso biting). This continue$or 5 days and
then they mate:the male mountsthe femaleand wrapshis tail around and under
hers. They matéor about 1 hourand only oncea day. During mating theyemit a
strongodour, easily smeltOne month or more after ntiag, the female begins
gathering nesting material. After gathering sosie, sits otop of thematerial,then
the following night collects more. The female makes the nest only at night, and takes
about 3nights tocompleteit, lying on the nest after each session ofmaterial-
gathering.The maledoesnot help. Eggsare laid about Iveekafter completion of
the nestFromtime of materialgathering to egg laying is aboutweks.Staff did
state that eggs were laid over gights, with thefemalelaying some, coveringhem
and then laying more on top awdvering theseuntil all arelaid. This behaviour
would be highly unusual for crocodiles and requires confirmation.

* Sumatera Utara Province. After an individual laideggs (infertile) in apen, the
owner placed 3 male and 5 femaleschlegeliin alarge beedingpond;soonafter,
they began courtindgpehaviour,described bythe ownerthus: male approaches
female and swimaround herFemalelifts her head andpensher mouth slightly.
Male slides on top of female and wrdps tail around andunder hersThe owner
stated he did not know holeng they staycoupled, or howmany times theynate,
but said thathe male and female stay togtherfor one week; henoted this was
different fromC. porosuswhich he saidnatedonceand then separatesbonafter.
He satedC. porosuswere veryvocal when courting, bufl. schlegeliiwere quiet.
Mating was said to occur in the 'rainy season'. Mabieigaviourhad been observed
for the last few years.

Tomistomaschlegeliiat the farm in Sumatera Utara Province haaler nested,
probably due to dack of suitable habitat within the mainbreeding pond. T.
schlegeliiat the farm in Jambi Province haésted, and a nesith eggswas present
when theteam visitedhe farm. Thefemale(10-11' TL)was in the breedingond
when the nest waapproached. Upostampingthe ground atthe nestshesurfaced
then swamover tothe edge of thegpond. She did ndeavethe water.Upon being
approached tavithin 2 m,sheraised heback out of thevaterand arched heail.
The nest was not opened. The ngas amessystructure, notompactmadefrom
banana leaves and grass, the only material available in the pen.
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The majority of interviewees (n=12) had never seen any specific behavibusablegelij

but eight stated thadt. schlegelilwere mostcommonly gen inshallowwater onthe edge

of the bankTomistoma schlegehvas recorded as basking on the bank (n=3), basking on
top of Hanguanamalayana(aquatic floatingvegetationn=1) and on a sandbgn=1).
Oneintervieweeclaimed tohave seen twad. schlegeliifighting. Theteam observed &.
schlegeliienlarging a wallow at Kasang Kulim Zoo.

3.5.3 Survivorship

Six interviewees namddctors affectingmortality: egg predation byvild pigs (n=2), egg
consumption by villagers (n=2), ndkioding (n=1),hatchling predation bwild animals
(n=1), egg andhatchling predation byKubu tribe (a lowland tribe in Sumatera Selatan
and Jambi Provinces) (n=1Qne intervieweeclaimedtherewere no factors which affect
mortality. Five statedhey hadnever gen any floodeshestsandwere adamantnests do
not become flooded, as thyunghatchbefore watersrise. Twenty-one oftwenty-three
interviewees stated they had withes$edchlegelicaught in fishing nets or traps.

3.5.4 Beliefs

Therewere no beliefspecifically concerningT. schlegelii One interviewee stated the
presence of horse/march flieslicatedthe presence of arocodile nedsy. Some hunters
used chantig and prayer'mantra’) to enabléhem to catclcrocodiles(n=2) and one
fisherman wouldvear acharm to protect hinfrom crocodilesvhenfishing (seeSection
2.5.6.1, Bezuijert al. 1995b). Specific beliefaereassociated witlCrocodylusporosus
In generalmostvillagersfearedcrocodiles. Croadile huntersareregardedwith respect.
Crocodile shamerare menreputed topossesspowers enabling #m to turn into a
crocodile, to summon and control crocodiles. Pemul\iege, south of Palembanfihe
capital of Sumatera &tan Province) iswell-known throughoutthe Province asvhere
many crocodile shamen originate from.

3.5.5 Historical trade

The majority ofcrocodilehuntingwas in thel950s-1970s. lvas widelyrecognisedhat
T. schlegeliskins were less valuable than thos€oporosusThemost commorcapture
methodswere harpoon (n=10) anbdaitedhookssetabovethe water (n=7).'Rattan’'vine
(Calamusspp.) was used instead of rope. The nvakted animals were up to 1 m Total
Length (TL). Aformer crocodile hunter from Lampung describdww he collected all
eggs fromany nests he found. Eggsere incubated irboxesfilled with the original
nesting material. Hatchlings were kepbixes 2 X2 m, filled with a fewinches ofwater,
and were fed on prawns andish. They were graded onthe basis ofsize while being
raised, and were killed and skinned whest less than 1 m TLThis ex-hunter stated he
had never tried to bredd schlegelii

Interviewees sitedthat historically crocodileswere skinned, salted once and thsald.
Dealers would visit villages and bwkins from hunters, ohunterswould visit dealers in
towns. One ex-trader stated hevould only acceptlive crocodiles, whichhis staff then
killed and skinned. Skinningnethodswere different for crocodiles ofdifferent sizes.
When describing skinning, former huntergdi§ otal Length (mets) and/oBelly Width

(inches). The dire skin of crocodiles <1 m TL(or 5-12" Belly Width) were sold.
Crocodiles >1 m TL, or >12" Belly Width, were skinned and only the tsdilly sold, with

the backstrap discarded.

Skins weresold todealers in Palembang (Sumatera Sel&eovince),Pekanbaru (Riau
Province) and Medan (Sumatera Utara Province). Fdnorgers interviewed from Jambi,
Lampung and Sumatera Selatan Provinces statecalheyld skins to &ingledealer in

Palembang in th&950s-1970s. Imanyvillages visited bythe team in Jambi, Lampung
and Sumatera SelatdProvinces, villagers ated hunters hadcome from Palembang.
Dealerstradedskins toJakarta andsingapore.Skin prices hadvaried greatly. In the
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1960s,T. schlegeliiskinsranged froml00 R - 40 00CR/inch Belly Width, and in the
1970s, from 6(R - 450 000R/inch. Tomistomaschlegeliiskins were considered by all
former hunters to be of lesgiality andvalue thanC. porosus The owner of a crocodile
farm in Jambi Province stated that during the 19¥0schlegeliskins were half the price
of C. porosusskins (4 000R/inch compared to 800 R/inch for C. porosus. A former
crocodile hunter from Lampung Provincetsththatin the mid-1960s,T. schlegeliiskins
were sold to dealers for 100 R/inch compared to 200 R/indb.fporosusskins.

3.6 Habitat of Tomistoma schlegelii

The physical environment inhabited By schlegeliiin six rivers ineastern Sumatera was
guantified by measuring forest and river structural and chemical characteristics. Forest and
river structureon four of theserivers havebeen summarised in diagrarffSigures5-8,

Section 3.6.4).

3.6.1 Habitat types

Two broad categories &frest weradentified onsix rivers ineastern SumatesahereT.
schlegeliiare known to occuilhe first andmost commorwas lowlandsecondaryforest,
recorded on the Alai Rivaand Batang HarRivers (JambiProvince) andlreso and Kubu
Rivers (Riau Province). The second \paat swamp forestecorded on thélerangRiver
(Sumatera Selatan Province) @ichpangMelaka Creek (Berbak Nanal Park, Jambi
Province).

During travelsthroughJambi,Riau and Sumatera Selatdrovinces, lowland secondary
forest was the most commonly observed forest type.

3.6.2 Forest structure along rivers

Tables 15 and 16 present summary datBost structure of sikvers in easterfowland
Sumatra. Broad descriptions of habitat and las®l aren App. 6, andraw data orforest
and river measurements are in App. 7.

Peat swamjiorestalongthe Merang River (Sumatera Selatan Province) and in Berbak
Nationd Park (JambiProvince) was characterised the presence opeatmounds(peat
accumulations around root masses of trees). Depending on the sizeanid henceoot
mass, these mounds sometimes forsradll islandgFig. 5). Theseislandsare where all
T. schlegelinests located in 1995 af©896 were foundPeat moundswerealso recorded
on the Kubu River (Riau Province)Fig. 8, Table 15). Thesepeatmoundsbreak up the
continuity of theriver banks,forming a myria of smallwaterways adjacent tthe main
channel. Incontrastbanksalong theAlai and Batang Ha Rivers (JambiProvince) and
Teso River (Riau Province) were well-defined, with a dry forest floor oslyoat distance
behind the river banks. Anothempeat swamp characteristic is tlaeidic, black water
(described byGiesen [1991] ashe colour of weak tea). Water acidity on theMerang
River and in Berbak NationaPark was greater than any othaver (Table 17). Peat
swampforest chareteristically occurs inareas ofvery low elevation. DeWulf et al.
(1982) state that maximum elevation in most areas of Berbak National Park isitdden
sea level.

The peat swamjorests ofthe Merang River and Berbak Natind Park are in close
proximity: km 40-66 ofthe MerangRiver are 50 kmSSW of Air Hitam Laut River
(Berbak National Park). Numerous short, shalkidecreeks were counted theMerang
River (n=228, mean length 88 m, meandepth =0.4 m)(Section3.0 in App. 12);these
exist as aesult ofthe individual peatmoundswhich make up theiver channel, which
allow the water todisperseinto adjacentforest. The presence ofumerouswaterways
adjacent to thenainstream may increasestinghabitatfor T. schlegelii Within Berbak
Nationd Park,well-defined, individual peathoundswere only encountered oSimpang
Melaka Creek (Table 11 in Apf). Banksalong theAir Hitam LautRiver weremostly
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continuous,with few individual peatmoundsobvious (Fig. 5). Foreststructure and
species diversity inBerbak NationaPark havebeen measured idetail in other studies

e.g. Giesen 1990, Silviu al. 1984. Structurally, the Kubu River (Riau Province) (Fig. 8)
was most similar to the peat swamp forest of the Merang River and Berbak National Park,
due to thepresence ofpeat mounds along theriver channel. All three riverswere
characterised by dark, almost black waters.

The majority of forest structural measurements were not recorded on th&iVes(Riau

Province) as most areagre inundatedvhen theRiver was visitedfor field work in late

SeptemberHowever,some informatiorwas recorded on a brigbreliminary trip to the
River in late August. Dry lowland secondary forestroundedhe river.Banksalong the
mainstream channelere well-defined, irplaces2-3 m high,and nopeatmoundswere

recordedDuring the 4-weék interval between the initiatrip and thereturn trip the river

had risen more than 2 m in places. The TRser (Riau ProvinceandAlai River (Jambi

Province) contained a noticeably different forest and river structure from the Mrikeang
and Berbak National Panjth well-defined,often raised,river banksand arelatively dry

forest floor close to the river (Fig. 7).

Table 15. Summary data, forest structural characteristics, for six rivers in eastern Sumatera. Values
are the mean for each river. PMC = Peat Mound Circumference (m). HPM = Height of Peat Mound
(m). Ground Cover (10% intervals): PM = Peat Mound. CC = Canopy Cover (10% intervals).
NR=Not Recorded. Simpang Melaka Creek is within Berbak National Park (Jambi Province). * Teso
River could not be measured as most areas were flooded.

Ground Cover

River PMC HPM PM \Water Other ccC
Merang 16.6 0.9 45.6 7.7 46.7 82.2
Simpang Melaka 12.5 0.4 50 7.5 42.5 80
Batang Hari None - 0 0 100 NR
Alai None - 0 5 95 80
Teso* None - NR NR NR NR
Kubu 17** 1.0** 14.3 0 85.7 61

** single value (1 peat mound). All other areas flooded.

The Merang River, SimpangMelaka Creek andilai River had highest canopgover
values (Table 15). Simpamdelaka Creelhad thehighestmeancanopy height and basal
circumference, whilst the Merang River had a noticehiglger Emergenteight than any
other river (Table 16), suggtng hatthesepeat swamgorestswerethe most méure of
those examined. Peat swamp forest on the Merang River and in Berbak NRsidoalas
less disturbed than forest along the other riverse species diversity wédmsghest on the
Alai River (Table 16). Due to harsher growing conditions (low pH and low orgaauier
contenj peat swamgorest has dower specis diversity compared toother forest types
(MacKinnonet al. 1996). Two hundred and sixgne plant spcies have been recorded in
Berbak (Giesen 1990); 175 species (67 %) are trees and shrubs.

Few forest measurewere taken on the Batang HaRiver asmost forestwas highly
disturbed by human activity and contained domestic species (eg bananas, coconut palms).
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Table 16. Summary data, forest structural characteristics, for six rivers in eastern Sumatera. Values
are the mean for each river. MCH = Mean Canopy Height (m). EH = Emergent Height (m). Total tree
sp. = total number of tree species recorded in all quadrats. It was assumed that each local name
represented a different species. BCH = mean Basal Circumference at Chest Height (cm) (of all quadrats,
n=total number of individual trees measured). SM Creek = Simpang Melaka Creek. NR=Not
Recorded. Few measures were recorded on Batang Hari River as most areas were cultivated.

River MCH EH totaltree sp. no. sp/quadrat BCH
Merang 16.1 31 41 3.5 (over 20 km) 16.2 (n=75)
SM Creek 18 14 10 2 (over 6 km) 81.3 (n=7)
B' Hari NR NR 4 2 (1 reading only) NR

Alai 13 11 28 4.3 (over 10 km) 15.5 (n=68)
Teso NR NR NR NR NR

Kubu 16 22* 23 3.6 (over 12 km) 24.3 (n=30)
*n=1

3.6.3 River structure

Most rivers were greater than 3 daep,althoughthe MerangRiver had ameandepth of
1.3 m fromkm 42-66 Table17). Severaldeeppools (lebungs'along theMerangRiver
were 2-3 m de@ (pes. obs.). Diff erercein deph maybe due totiming of meaarements:
the Merang River was measured in eafimid Augustand theother rivers from mid-
September tanid-October, after anonth of frequent rain. Meativer width variedfrom
10 m (Merang River) to 218 m (Batang Hari River) (Table 15). Raw data are in App. 7.

Six rivers were characterised bycidic water.Highest acidities were recorded inpeat
swamp forest in Berbak NationalPark and the Merang River (Table 17). Water
temperaturgangedfrom 27.2°C - 28.8°C and airtemperaturdrom 26.2°C - 32.7 °C
(Table 17).

In five rivers wher&@omistoma schlegeliccur the water wagsesh {Table17). Salinity in
the Merang and BentwRivers were notmeasured, bugiven the similar geographical
locations of these rivers compared with the locatadriee other riverg is very likely that
these rivers are also fresh most oftihee. During the drngeason a saltedge maymove
upstream (these measures were taken after 3-4 weeks of rain).



Peat Swamp Foresfir Hitam LautRiver (Berbak NationaPark, JambiProvince).
Surveys confirmed a breeding population of False Gharials.

Lowland Secondary Forggeso River(Riau Provine). Thiswas themostcommonly
obseved forest-type. Fishermen otihe Teso River reported theyoften sawFalse
Gharials.
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Table 17. Summary water measurements for seven rivers in eastern Sumatera. Values are the overall
mean for each river. Depth (m) mostly noted as >3m. Width in metres. Salinity = parts per thousand
(%0). WT = Water Temperaturé¢). AT = Ambient Temperaturé ¢). NR=Not Recorded. AHL=Air

Hitam Laut River (Berbak National Park).

River Depth Width pH  Salinity WT AT

Benu >3 22 NR NR 28.6 28.0
Merang 1.3* 10.4* 4.0 NR 27.7 30.0
AHL >3 28 KA 0 28.2 32.7
B' Hari >3 218 5.5 0 28.7 29.6
Alai 4.5 17 5.0 0 28.8 29.9
Teso >3 26 4.5 0 27.3 26.2
Kubu 3.4 21 4.5 0 27.2 28.1

* mean values for km 42-66. Mean width of km 0-40 = 50m.
" does not include km 0 (pH 7); mouth borders sea.

3.6.4 Catenas

Figures 5-8 show representative profiles (catenas) of the Merang, Air Hitam Laut, Alai and
Kubu Rivers of eastern Sumatera.

3.6.5 Tree identification

Twenty-five tree specieand forms were photographed at Merangiver, 14-15 August
1996. Species photographeslere those recorded at nesites and species said to be
common by local fishermen. Trees were identified from local names (App. 8).

3.7 Social and cultural conditions on the Merang River

Information onthe social andultural conditions ofthe MerangRiver (SumaterseSelatan
Province) was obtained from discussions with local fishermen. The future of this river was
consideredsignificant as itwas theonly river wherenests ofTomistomaschlegeliiwere

found duringfield trips in 1995and 1996. Any future managment of the areaust be
familiar with land ownership andishing traditions.The informationbelow refers to km
45-66 of Merang River, the section whé@reschlegelinests have been recorded.

3.7.1 Ownership and fishing rights

A traditionalsystem ofriver ownership exists in Sumatera SelaRumovince,known as
'lebak lobang' Annual auctions are held on each river athd/illage Headsmeetand bid
for fishing rights to a section of a river or tributary:

» the Village Head representshe village, and all fishermen within the village
contribute money to bid for the river;

* the lease for ariver is for one year (1 January-31 December);
* auctionsfor the MerangRiver are held aBayung Lincir Village (Fig. 2) and the

lease is paid to thelead of BayungdL.incir District, within the Musi Banyuasin
Regency;
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* leaing is made in agrement with Bumi Raya UtamaGroup (BRUI) Logging
Company, whdave alogging concessioalong much othe LalanRiver (Fig. 2)
and who are currentliogging the Merang River catchment. Th&RUI logging
concession on Merang River expires in the year 2000;

¢ in 1995 the leastor km 45-66cost 500000 R (AuD$278, 1AuD$=1800 R). In
1996 it cost 1 million Rupiah (AuD$ 556).

Since 1987 km 45-66 of the MeraRiyver havebeen leased by tHeshermen of Lebung
Buntik Village (LBV) (km 45, MerangRiver: see Fig.2 in App. 21), whose permanent
homes areat Karangagung/illage onLalan River(Fig. 2). Fishermen andheir families
stay atLBV for mostof the year.Fishermen atBV had divided themselves into two
groups in 1996. One groushes from km45-57 andthe otherfrom km 57-66. Within
eachgroup eachperson hasheir own sectioralong theriver, where no-oneelse fishes.
Each fisherman may only catch fish, turtles, snakes and monitor lizards in his own section.
Soft-shelled turtlesTrionyxspp.) may be caught by all fishermen anywhere along km 45-
66. These graps and codes of fishing do notpresent anydifference instatus or
relationshipsbetweenfishermen; theyare simply designed so thatveryonehas defined
areas to earn money from. No such divisions exist within Lebung Buntik Village.

3.7.2 Changes in 1996

In 1996, for the first time since 1987, km 45-66 was leased to someone outside of Lebung
Buntik Village. The new owner wasiccessful because several of 1885 fishermen had

left and the remaining men did not have enoogimey tocompete gainstthe newcomer.

This hascreated changes fishing rights ancpopulation size of Lebung BuntNillage

(LBV):

» the remaiing fishermen at.BV paid the newowner to allow them tocontinue
fishing the river. ltwas agreedvith the owner that they could sedll fish they
caught towhomever theyhose, buhad to sellall snakessoft-shellecturtles and
monitor lizarcs directly to theowner, who sells reptiles to traders in Palembang
(capital city of Sumatera Selatan Province);

» fishermen of BV state thenew ownerbuys atlower prices tharthey areused to,
and hasapparently told tem heintends to bring imew fishermen andncrease
fishing intensity in 1997;

 the population of LBV had increased frar895 to 1996in 1996 anestimated 50-
60 men, women and children wdreng at LBV; in 1995therewere20-30.All of
these new fishermen are employed by the new owner;

» when the river wafrst visited in 1995 (Bezuijeret al. 1995b), only7-8 fishermen
fished the upper reaches of Merang and no-one lived bdy®vid The mainform
of transportwas canoend paddle. Th&restappeared littlaisturbed and fishing
levels were low. [NB: fishermen state that in the early 1990's ‘'many’ peofledalad
at km 66 collecting latex. lllegalogging has alsooccurred alonghe river; illegal
loggers were apparently present in 1994];

* increased fishing activity was observed.B96. Almost all sidecreeks from km 46-
66 were blocked by fishtraps, and two new traps blocked the entire mainstream.

e in 1996 four huts habeen construet at km 59.5River traffic (canoesmotorised
boats) had increased, particularly up to thesgs. Increasedse ofmotorised boats
(‘'ketek9 was observed.
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Measuring a captured False Gharial with the help oflocal

fishermen, on the Merang Wir (Sumatera Seletan Province). Local
people were very interested inthe project and were avaluable

source of information on False Gharials.
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Until 1996 disturbanceby BRUI Logging Companyhas beenminimal (logging blocks

have been some distance away from the river). IB86-98logging strategy is to log the
upper Merang River from approximateédsn 50-60 (BRUICampManager,pers. comm.).
Most T. schlegeliinestshave beenfound along this section ofiver. Indonesian law
prohibits logging 250 m either side of rivers.

Upon expiry of the BRUI loggindgase the governmenwill decide the river'suture: the
river may bedeclared a protectedrea,opened totransmigration, orother forms of
development (e.g. oil drilling).

In August 1996 fishermen of the MeraRgver requested help frorthe team inensuring
their continued use of thever. In September 1996Viark R. Bezuijen,Murray Elliot and
Pandu Hartoyamet with Mrs Kusmarini of PHPA in Sumater&elatan Province. The
conditions ofthe MerangRiver and the fisermen's' requesvas passed on (see '11
September' in Appl5). A written summary ofthe aboveconditions and changes was
given to Mrs Kusmarini.

4.0 SUMMARY AND CONCLUSIONS

1. The current distribution of omistomaschlegeliiextends from soutbasten Sumatera
UtaraProvince tosouthern 8matera Selatan Provincgn isolated populatioris present
in Way KambasNational Park in LampungProvirce andprobably represents the
southern-mosextent of the sgcies within Sumatera. Therevere no reports of T.
schlegeliifrom Sumatera Barat and Bengkulu Provinces,taisdunlikely that the species
has ever occurred in western Sumatera. Geographisally Provinces are isolated by the
Barisan Mountain Ranges, with onlyreatively narrow area otoastal plairbetween the
mountainsand thelndian Ocean.The majority of reportedsightings come from the
lowlands ofeasternrSumaterafrom the Provinesof Jambi,Riau and Sumatera Selatan.
Reportedsightings are widely distributed within these Provinces. In comparison to
Sumatera Selatan and LampuPigvinces Jambiand Riau Provinces arelatively well-
forested and may be the strongholds of the species.

2. Historically, T. schlegeliiwas widelydistributed,from south-easterAceh Province to
southern Lampung Province: almost the entire length of eastern SurrdtgwEewswith

local people indicate that the contraction in range has tetsively rapid - within the last
30-40 years. Based onterviews,the range off. schlegeliiin Sumatera mayave been
reduced by 30 % within this period.

3. In its current distributionl. schlegeliappears to survive in widespread areas but in low
densities. Almost all local people interviewed staledchlegelinumbers hadleclined in

the last fifteen years, with fewer seen in the 199fiapared to the 1980Seven rivers in
eastern Sumateraere spotlight surveyedTomistomaschlegeliiwere only seen on two
rivers, the MerangRiver (Sumatera Selatan Province) afid Hitam Laut River (Jambi
Province), although thismay reflect poor suvey conditionsrather than absence of
crocodiles.

4. Within Jambi Province, the Alai, Air Hitam Laanhd BatandHari Riverswere spotlight
surveyed.Tomistomaschlegeliiwere seeron the Air Hitam Laut River, within Berbak
Nationd Park. The Parlwas relatively undisturbed by humans and h#te higlest
densities ofT. schlegeliirecordedduring surveysNo crocodileswere seeron the Alai
and Batang Hari Riverfesidents oithe Alai River claimedT. schlegeliiwere'common’
and that hatchlings were seergvyear; a smabreeding populatioprobablystill exists,
although residents had not seen nests in the last ten years. Thenfk#bmetres ofiver
were forested and appeared relatively undisturbed. Large sections of the BatdRigetari
have been clearedor villages and cultivation, and many patches aemainirg forest
contain donestc speciesFew areas appear suitalfier nesting,although alarge T.
schlegeliiwas caught inl996 and indicates they stitbccur: nestingmay still occur in
isolated areas along the Batang Hari River.
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5. Within Riau Province, theTeso andKubu Rivers were spotlight surveyed. No
crocodileswere seen omitherriver, but suvey conditionswere affected byhigh water
levels. Fishermaon both rivers claimedT. schlegeliiwere ‘commonand regularly seen.
One fisherman on the Teso River claimed to have recently sedn seblegelinests, one
in 1994 and onein 1995. The fishermen ofKubu River had never seen aest. Despite
logging and fishing activity, both rivecentained sections ohdisturbedorest andsmall
breeding populations are probably present on these rivers.

6. Within Sumatera SelataRrovince, theMerang and BenuRivers were spotlight
surveyed.Tomistomaschlegeliiwere £en onthe Merang River. Higher densities off.
schlegeliiwere seen on the Meramjver in 1995 than inL996,although thismay reflect
differences in survey efforilong km0-45, moreT. schlegeliiwere seen irt995 than in
1996, andalong km46-66.5morewere seen 1996 than in 1995Survey results may
havebeen affectedby higher water levels in1996. Two T. schlegeliinestswere found
along the Merang River ih996. Km 46-66.5epresents asxample ofmature,relatively
undisturbedpeat swamgorest. Fishingntensity is low compared teurroundingrivers
and there is little logging activity. The Merang River containgble breeding population
of T. schlegeliiand isclearly animportantnestingareafor the species. NoTI. schlegelii
were seeron the Benu River, but Crocodylus porosus were. Interviewswith local
fishermen indicat@. schlegeliwere once common but hadeclined in thdast tenyears,
possibly as a result of intense loggikgw faested areas meain alongthe river. Several
sightings in 1996 fronthe Benu River and a nearby abandonednal suggest asmall
breeding populatiomay still occur. The Benu River bordersBerbak Natioal Park and
animals nesting in the Park may wander into the Benu River.

7. Tomistoma schlegelinhabit and nest in at ledasto types ohabitat: peaswampforest
and lowlandsecondary forestPeatswampforest was characterised bine presence of
well-defined peat mounds along the banks, poorly-defiived chamels and a myriad of
shortwaterways adjacent to the mainstream, lowastd very low elevation. Peat swamp
forest was only recorded on the Merang River (Sumatera Selatan Provinde) biitdm
Laut River (Jambi Province).

Lowland secondary foreswas characterisedly well-defined river chainels andriver

banks, absence of peat mounds, dry latidcent tahe river channel (i.efew waterways
adjacent to the mainstream), a higher pH and higlegation. This forest pe was termed
'secondary’ asirtually all forest vsited had been subjected fogging at someime.

Lowland secondary forest wescorded orthe Alai, Kubu and TesdRivers inJambi and
Riau Provinces and was tmeost commortype of forest olserved in eastertowland

SumateraAll rivers were freshwater andll intervieweesstated T. schlegelii inhabited

freshwater.

8. Two nests off. schlegeliiwerelocated in1996. Atotal of threenestswith intacteggs
have been examined (two in 1996 and on&985). All werefound inpeat swamgorest
on the Merang River (Sumatera Selatan Provincé&yestswere moundsand located on
peatmounds athe base of larggees and often hidden lense stands ofegetation.
Based on egg ages antkrviews with locapeople,nestingseason isrom June-October,
with nestmaking and egg-laying idune-Julyand hatchlings appearing in September-
October.Eggsare very large relative toother crocodilespecies and egg siZenass) is
almost double that of most crocodilian®mistoma schlegeldppear tday smallclutches

of very large eggs. The most commonly quotectlutch size byfishermen and former
crocodile hunters in eastern Sumatera was 21-40 eggs.

9. Searching efforfor nestswas higher in1996 than in 1995That fewernestswere
found in 1996may reflectincreased disturbanam the MerangRiver (increasedishing
activity). Low numbers of nestsay reflect acombination of lownesting densities and
difficulty searching withirswamp forestThe mostcommonly reporteshumbers oinests
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seen by fishermen ieastern Sumatersere 1-2 nests, ofterover severayears,implying
low density nesting.

10. Tomistomaschlegeliihave abroad det and are not specialist fish-eateFsshermen
and former crocodile hunters reported sedingchlegeliicatchand eatmonkeys, snakes,
wild pigs, birds, otters, turtles and monitor lizaidsaddition to fishCrocodile farms feed
their captiveT. schlegeliisnakemeat,adult chickes andlate-agechickenembryos. One
former crocodilehunter statedie would'often’ find'up to 3 kg' ofsmall stones in the
stomachs of. schlegelihe had killed. Stomach contentsTofschlegeliicapturedduring
surveys contained prawns and small amounts of leaf matter.

11. Interviews withfishermen andormer crocodile huntersprovided a large amount of
information on the emogy of T. schlegelii.In addition to information contributed on
distribution, abundance, status, nesting and diet, local people provided the following:

» Colour forms and varietiesl2 local names and 6orms of T. schlegelii were
identified by intervieweed he most conmonly describedvas ayellow form with a
long snout'phoung kwang'and a dark form with a shorter snojl(ng;

» Behaviour:Tomistomaschlegeliihavebeen observebdasking orbanks, on top of
floating aquatic vegetationand on sandbars.They were most often seen by
inteviewees at night, in shallow water onthe edge of a stream. Aaptive T.
schlegeliwas observed by the team enlarging a wallow. Mating behaviouptfeca
T. schlegeliwas described by two crocodile farms;

» Survivorship: causes ofmortality listed by irngrviewees wereegg andyoung
predation (particularly bywild pigs), villagers eatingeggs,and drowning infish
traps. Most interviewees stated nestsididboecome flooded;

» Beliefs: no specific beliés are associatedwith T. schlegeli Some hunters use
chanting and prayer prior taunting to ensura successfutrocodilehunt. Specific
beliefsare associated witl€rocodylus porosys

» Historical trade: The majority of crocodilehunting in eastern andouthern
Sumatera was in thE950s-1970sCrocodylusporosusskinswere ofhighervalue
than T. schlegeliiskins and all former huntersagreedC. porosusskins were of
better quality. Hunters solll schlegeliskins for about half the price @f. porosus
skins. Qocodilesweremostly huntedwith harpoon and tie and baited hooks set
abovethe water. Animals up to 1 m Totakehgth (TL)werethe mostvalued. One
hunter formerly collected egg®m nests, indoated theeggsand raisedhe young
until just less than 1 niL, then killed and skinned them. Skinning techniques
differed according ta@rocodile sizeMost huntersonly sated skins once prior to
selling. Dealersvould visit villages orbuy skinsfrom hunters intowns. Amain
dealerfor south-easternusnateraduring this periodvas in Palembang (capital of
Sumatera Selatan Provincdjomistomaschlegeliiis still widely recognised as
having little commercial value artidere was n@vidence ofany commercial hunting
of T. schlegeliion this trip.
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