k]

Materials and Methods

=ix. Chitra chitra, two females and four males. wars maintained in lwo
autdoar  enclosures  at  Kanchanaburi  Inland Fisheries Research and
Development Center (KIFROC), Tha Maoung District, Kanchanaburl Provinoe,
Thalland.  The breeding ponds. 400 square-mester (16x25 m), wera
canstructed near the Mas Klong River.and wers climatically slmilar to the
hatural habital, The water depth vared fram &0 to 80 em, and & 30 m°
arlificial sandbank ascending 80-80 em above water level was constructed lar
nesting In each enclosure, Reofs were construsted over the sandbanis for
protiction from rain-induced. meralily of eggs and hatohlings  (Kraemer anid
Bedl, 1080), Fences wors nlso constructed around the ponds to protect lurlles
and thelr egga from predotors, such as dogs, snakes, and monitor lzards
(Figure 7.1). A fomale and two males ware placed In each pond (Table 7.1),
Foods pravided for C. chitea in the caplive ponds wera mainly live Nile tlapia

QOracchromis nilaticus; natlve lishes, such as Boardodes gonlonotus, wore

availablo, entaring the ponds during water exchange with tha Maa Kleng River
daily Monday - Friday. Alr and water temiperature in e caplive PONCS Were
recorded Ihroughout the year (Figure ¥,2),

Partd A

Pond A was compleled In early 2000, The first femate, 111 kg, was
releasad on 26 Febroary 2000. 1| was caplured Fom the Kwae Noi River,
Kanchanabun Province, in 1997 and was separated from males for hree
years, Tha firsl mala, 44 Ky, was capturad from the Mae Ping River, Makhon
Sawan Province, in June 1888, [t was released in the breeding pond on 31
Warch 2000, The sacond mals, 60 kg, was captured from the Kwae Noi River
in April 199%:and was released into this pond on 2 November 2000,
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Pond B
Pond B was completed in Movember 2007, One female, 71 kg, and a
male, 88 kg, were caught fram the Mae Klong River system In 1987, The
second male, 88 kg, was caught from the agricultural canal (joining the Mae
Kleng River and the Tha Chin' River) in Nakhon Pathom Provinca on’ 3 May

1994, Al of hem were released in the Pand B in Novamber 2001

Figure 7.1 Chilra chitra rearing Pond A at Kanchanabud Inland Fisheries

Research and Developmant Cantar

Terrestrial Activity and Broeding Behavior

Terrestrial activity and bresding behavior of C. chitra in he breeding
ponds were monitored through the year, Terrestrial aclivity was nocturnal,
and its occurrence and frequency dsta derived from tracks in the sand.
Walking tracks indicated terresfrial movement withoul nesting activity,. The

track dimensions allowed identification of the individual{s), Nest tracks led lo
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biank nests or nests with sggs. Mating behavior and copulation duratlon weorg
algo observed and recorded,

Table 7.1 Size, locality, data of capture, and date of release inta traiedling
pond of C. chilra In capthity,

?i::lnd Sex Shell | Shell | Walght Locality Caplure |  Rolsased
enuth | width | (k) {rivar) e Hivie
em) | {em)
A Famale | 98.5 a1 11 Fowan Nol 1807 2602/2000
Mala 1 [4i (i 44 Mag Piny B8040 ANER2000
Mal 2 a2 70 G0 Kwae Nol | 401880 | 2112000
8 |Fomaln | 84 |785| 61 | KwooNol | 1087 | 19/1172001
Malo 1 oy a5 Ba Kwaa Noj 1067 1811172001
Mala 2 [ 100 Ak & Mao Kiong | 51999 112001
rivir syatam {

Ingubation methods

Mests were excavated by hand within 48 hours afler nesting.  Whan

the first egg was uncovered, the depth lo the lop of the egg chamber was
measurad, The depth to the botlom and the width of the chamber were alzo
measured. Eggs of the first and the second clutch of each breeding pond

wera weighed to the nearest 0.01 g with an electronic balance and linear
measurements of width and length measured to the nearest 0.0 mm with
digital calipers. The number of egys and cluiches of each female were

recorded,
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The eggs wera careflully removed and handied to prevent horlzontal
retation and recrentation of their vartical sxas, Threa misthods were ussd for
incubation. In the first method, one cluteh fram sach, pond was fransported to
the Department of Blology, Faculty of Scignca, Chulalongkaom University,

Eggs wers put Ina plastic containgr, 40x70x37 n:.'mJ. an 10 am thick of
sand and were covered with 20 cm of additional sand, Maeisturg in the

cantainer was mantained by spraying water on the sand sach moming and
evening,

In the second method, one clulch from each pand wae Incubated in
clraular fiber containers 75 om in diametar, Eggs wera placed on 10 ¢m of
gdnd and mgaln were covarad with 20 em of additional sand at KIFRDOG. The
fiber contalners wera placed In water to protect the agas from ants and other
ngecls.  Walar was sprayed on fhe sand overy morning and evening 1o
control the sand molsture content, Water loss was minimized by placing o

plastic cover securely over the lop of each container,

It thie third method, wo clulches from each pond were Incubated ol the
nesting area In sitl, After 30 daye ol incubation, the nests wera surrounded
by mesh to restrain the hatchlings for counting, measuring, and protection

from predators

In each method, the number of hatchlings emerging was recorded and
tha respoctive hatching success rates caleulated. Incubation fimes were also
recorded in gach method.  The hatchlings of all treatments were measured
(CW and CL) and weighed. Max-Min mercury thermometers were jnsarled
horizontally near the nests to monitor incubation tamperature throughout the
incubation peried.  Air temperalures and sand molsture contenl were also
recorded in each method during the studies. Sand moisture content (%) was

eatculated Trom [(wel welght — dry weight) / dry weight] x 100,
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Growth of hatehlings

Twenty hatchiings, from AUKIFRDE (Tabls 7.3), were divided info two
groups.  They were reared Indoors i two glass aquaria, 50x105x40 cm,
Sand coversd the boltom of the aguaria 1o a depth of about 4 cm, The
hatehlings In each aquarium were provided with 3 om water.  \Water was
exchanged avery Tuesday and Friday. Fry fish of Labeo rohits (Hamilton,
TE22), (23.2741.57 mm length and 0. 12+0.05 g weight), Oreachromis nilaticus
(Linnasus, 1758), (24.2141.34 mm langth and 0.29+ 0.04 g weight), were fod
o €. chitra hatehlings In this study.  One hundrad fish within the first two
months and 200 fish In the third morih ware provided dally In each aquarium,
Ihe total number of lish eaten was recorded dally and was dividad Ly
hatehlings In erder to estimate the avarage amount consumed par Individual,
Weigh!, carapace width and carapace length of hatchlings were mensurad
Evary two weeks for foutesn weeks.

Results

Reproeduction
Tining of reprodustive activity

Reproductive behaviors occurred in both ponds ovar the nine-month
period between August and Apl in bath years of the study, Tracks of {he
fernales were oheserved from August thraugh  Apnl, with  their frequency
Inareasing in November,-and from February thraugh April. MNesting lracks and
nests were observed from February through April (Figura 7.3).

In the first year of our study, the first copulation observed nvalved tha
44 kg male and female in Pond A on 6 September 2000, at .00 A.M. about
four months after his ralease into the pond.  Other copulations cccurred
betwesan 3 December 2000 and 3 April 2001 mainly between 5.15 AM. and
830 AM. (Table 7.1 and 7.2), with the males being most active between
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December and February. At this time, males offen chased e females and
atternpted to copulate.

In the second yesr, copulation coburred bietwesn December anid
February {Teble 7.2) Copulstions lasted betwesn 10215 minites in- Bath
vears af sludy (Table 7.2).

Table 7.2 Date of copulation and mating duration of C. ahitra In pond A,

Mesling year Lopulation times Mating duration
2001 | - & September 2000; 6.00 am ~10min |
= 3 Decambar 2000; 8.00 am =10 min
- 22 Fabruary 2001; 7,30 am ~10 min
= 2 Aprl 2004; 8.30 pm =10 min
=3 April 2001; 6.15 am =10 miin
2002 - 29 Dacambear 2001; 2.00 p.m, =10 min
- 27 Fabruary 2002, 8.40 am =15 min
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MNesting

Nesting oceurred on the artificial sandbanks. Walking tracks, whiah
may represent exploratary behavior by the females, wera found before nesting
Actually ocourred, Tha first nesting track was found i fha morning. of 22
February 2001 in Pond A, bul the actual nest sile was not located, Several
additicnal nest tracks and presumed nests {l.e. large areas of disturbed sand)
were found durlhg March to Apdl On 7 Juna 2001, after heavy raing and
nsing water lavels within the pond enclosures, Chitra eggs were discoversd
an the sand surface naar the water's widge.  Subsequently the sandbank was
excavated and four clulehes of egys were removed from flooded nests:

Gne yoar later, nesting tracks were found in the marmiig in both Pond
Acand Pand B from 27 February to 20 April 2002, Nests ware excavaled
wilthin 45 nours afler they wera Sonatructed, The nest bole of G chitrs |s
lask-ahaped, The mean ol four egg eharmbers of Pond A was 23.5 om width,
32. 5 em helght from sand surlace o top al e eluleh, and 54 cm height from
sand surlace (o nest bottom.  The average of faur a4y chambers of Pond B
was 22.8 ¢m, 32 cm, and 49.3 om, raspectively. The nest dimensions of he

smuller female were fess than those of the larger female (Table ¥.3),
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Clutch size

Clutch size ranged from 1 fo 88 eggs, although it sesms likely that the
single egg clutch represents aberrant "nissting”. The total =ggs from the Pand
A female were 215 eggs, from clutchas of 74, B4, 76, and 1 2ag in 2001, In
2002, tha female of Pond A laid 280 egas from clutches of 46, 88, 79, and 68,
respechively. Adso in 2002, Ihe female of Pond B keid 205 ogas with clulches
of 40, 40, 67, and 58 eggs, respactively (Tables 7.3 and 7.4). Both females
vaposiled four clutches each In nesting season of 35 days al intarvals ol 5-23
days {Tabla ¥.3).

Egy size

Most C. chitra egge wera whito and spherically shaped, bul a few were
moré oblong. The smaller female prodoced more elongate oggs,  Egashealls
wern brittle and easily broken, Tha mean dimanslons of the eggs (n = 220)
ware 31540157 mm width (ranga 26.69-34.37 mm) and 33.16+1.84 mm
ength (range 29.38-40.49 mm). Mean egg welght was 18,0041.67 g (range
15:.31-21.60 g} (Table 7.4}, Comparson of gy size batween the two females
revealed thetl egg width and weight were sigmificantly . differant belweean the
two females although egg length was not {Table ¥.4). The larger lemale laid
widor and heavier eggs than the smallar femalsa,

Incubation and Halching Success

Mean incubation tme of C. chitra eggs was 5943 days (n = 255) wilh a
ranga of 55-65 days (Table 7.3} at 24-42 ' air temperature and 24:38 70
zand temperatures (Figure 7.4),

Within a eluteh, hatching varied from 1-5 days between first and last
eqq pipping. Only in the AJASB clutch that was Incubated in the nest area
did all hatchlings (n = 74) emerge at the same time (80 days). In the other
cluiches the eggs hatched over & 3-56 day period.  For the Z002 year,



A0

‘Apms ayl noybnoayy unu-xew Ajut S& papiooas SeM gy O aimeiadiug) puEg “seanelsdWis] PUBS JO WNWUIL PUE LnlxeL

WOLS SJEd PHOS BDUeA Sl spopsuw ND pue DaM4M ul vonegqnoul sBBe sEMUS T Buunp sumessdws) pues ¢t aunbid

poLad wonwgnau]

M, AN Eb Y SR, P T AR, s Bt
7 SE— T - &
— e _— — 2
L1 - o o
=
=1
— — —— — —=-gf I
HTHAA W m
3 =
— = = e
_ ]
i
=
_ —— 52
=
i 1 T |4 =
7 V; i _ — - o S




#l

the hatching success rates of the larger female's clutches incubated with the
three methods ranged fram 80 to 94 % (Table 7.3). Hatehing success of the
smaller female's clutches was much less, 3 to 88 % (Table 7.3), The hatch
rates of the Pend A female were not significantly different among incubation
mathads.  The haich rate of Pond B was highést in BHASBI clutch (66%)
while hatch rates of the other clulches were very low, Al lemperature ranged
widely in all Incubafion methods; 24-42, 25-34 and 24-39 'C of KIFRDG, CU
and ASH, respectively (Table 7.3). Whike sand temperatures |n the CU
methed varied |9se than in the KIFRDC and ASB methods 24-39, 26-33.5 and
26:35 "C of KIFRDG, CU and ASB, respaciively (Table 7.3), However, sand
lmparature in the ASB method was recorded as only max-min thraughoul [he
study (Figura 7.4,

Malstiure contents of sand in CU, KIFRDC and ASB wera 4.6440,53
(range = 4-5.8), 5.1640.28 (range = 4.8-8) and 3,78+0.19 (range = 3.0-4.2) %,
respoctively.  The molslure content of ASB 15 lower than in the CU and
KIFRDC mmlhods (Figure 7.5),

Hatchling size

The mean hatchling sizes were 38.46+1.52 mm carapace width (range
32.00-41.67 mm), 42874158 mm carapace length (renge 36.27-46.686 mm)
and 13.1041,03 g weight {range 9.09-14.89 g). Hatchling sizes from Pond A
antl Pond B wera compared by ttest analysis. Hatohlings from Pond A were
significantly wider, longer, and heavler than Pond B hatchiings (Tabkle 7.4},

Growth

The mean sizes of 21 day-old halehlings were 41,35+0L.57 cm carapace
width, 44534062 carapace length and 12.99+0.60 g weight. After 14 weeks,
mean hatchling size was 85.70+45.17 mm carapace width, 81, 72+5.75 mm
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carapace length and 103.897+18.08 g weight, respactively. Mareover, the
survival rate of these hatchlings was 90.684% for the lest intarval

Figure 7.6 shows tha relationships betwesn CW, CL, Wi and age for 19
hatchlings (1 of them died after 2 weeks). || shows thal CL and CW are
slrongly corralated with one another as well as with age, and that weighl
Increase is strongly correlated with age (Figure 7.8)  Ancther signilficant
relationship was estabiished batwasn weight of food consumed per day and
hatchilng weight over a 1d-week obsarvation perod (Figure 7.7).

Discussion

Mating and Nesting

The peak maling time of C. chitra observed In captivity, Trom December 1o
Fabruary (Figure 7.2), Is similar to the January 1o February mating seasan
phsarved In nature (Teechacharernsukchera, 1991)  Walking tracks (Flgure
i33) were lound from August to Apnl, wilh two peaks in November and Mearch,
The first terrestial activity occurs belore mating me and may be an
exploration for suitabile nesting sites. The second activity was lor nesting, and
nesting tracks and nests (Flgure 7.3) were found from Fobruary to Agprll
Some nests were constructed, but eggs were not deposited.  These ampty
nests presumably resull from disturbance of the nesting female and her
abandonmerit of the nesling behavior, Similar ccourrences of empty Chitra
nests have been cbserved In nalure. Fisharman and lecal people balleva hal
Chitra constructs false nests to distract the egg predator Varanus salvafor
lrom locafing the lrue nest, All captive C. chilra nested nocturnally, perhaps
lo aveid the high daytime temperatures {54—4_2{’ G} during the nesting season
|Figure 7.2). The captives nested in late winter to late summer (February to
May) when warmer temperaiures provide sppropriate thermal condiions for

&gy incubation. The caplives' nesting season is probably similar to thal in
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nature.  However, wa found one clutch of wild . chitra In Vajiralongkorn
Reservoir {formerly Khoa Lam Reservoir) on 14 January 2000,

Knowledge of gy and clutch parameter is relalively weall known in =ea
urtles. bul these data are still lacking for many ather lurlle specles (Moll,
18749; Gibbons and Greene, 1890) In this study, twa C. chitra produced four
clutches each in one breeding season after the larger lemaie produced three
ar four (depending on whether e one sag cluteh is counted) clulches he
praceding year. Taechachararmsukchera (1991) dissectod a dead femeale c.
chitra that contained 97 hard-shelled ovidugal eggs and 270 follicles.  The
size differencas between follicles ohserved (34 groups) suggest thal four to
fve clutchos are lald by lemales each nosting seasen, The lactors influencing
the number of clutches per year are unknown, Cluteh Trequancy of G, chilra in
this study (based upon two years frorm Pond A and eno year from Pond )
provides the first direct evidence that Chitra can lay mulliple élutchos (up o

four) within a nesting season,

Mulllple elutches halching at intervals would provide some Chitra

hatchlings an opportunity to avold egg and  hatehling  predators andior
unfaverable wealher conditions during pottions of the natching season,

Clutch siza of G, chitra ranged from 40 to B8 eggs in this study,
whereas Taechacharernsukchera (1991) found 97 egas In a wild clutoh,
Mutphand (1590} stated thal C. chitra normally laid 60 to 110 eqgas per cluleh.
The highest numbar of egas per cluleh in C. chitra was recorded as 117 eqos
(Mutphand, 1986); These data support the view that G, chitra should be
classified as possessing reproductive Pattern | as defined by Mall, 1879, This
pattermn is characterized by the production of large clutches, multiole clulthes
produced during a weli-defined nesting season; communal nesting in a well-
cefined ancestral nesting area; and careful consiruction of covered nests.
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Sed lurtles and many olher larger riverine turfies also displsy Pattern |
reproductive stralegies.

The limitad data avallabls suggest that larger Chitra lay larger egy
clutches than smaller individuals. This frend has been cbserved In othsr tule
spacies (Moll, 1879; Gibbons, 1982} aithough ervironmental influsnces may

also influence clutch sizes 10 some axtant,

Egg slze and shape
Chitra  chitra  laid spherical  eggs wilh white,  brittle eggshells

marphologically similar to those produced by olher sofishell urles [ses
previous sectlon on egy morphology).

large G, chitra fomale litd larger eggs than the smaller female, a trend similar
fa that seen In sea wrlles and other freshwalor turtle species (van Buskik and
Crowder, 1984, Miller, 1997, Kuchling, 1999). The smaller famale producad
mare elangated eggs.  Perhaps this might refiect the physical constrainks by
the diameter of the oviducts or B pelve girdla constraint (Congdon and
Gibhaons, 1987) of newly matured femalas,

Incubation tima

The Incubation times of lurtlte eggs depend mainly on temperature and
hurmnidity, Previous studies showed that Incubation fimes of Testudo hermannl

boeftger eqos incubated al high constant temperalures are shoder than thosa
incubated at low constant temperature (Eendebak, 1995) Al the same
incubation temperatures, Chrysemys picta egos In wetter substrates required
more fime to hatch than thosa from drier substrates (Packard et al, 1981),

Tamperatures and soil moislure levels in incubation methods employed in this
shudy wers not confrolled.  The eggs were incubated in fucluating
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emperatures (24-39 " 0 sand ternperature), and relatively moist substrates zo
that the effects of |hese and perhaps other environmertal nflushices o
incubation time cannet be determined from this study, However, the moistire

content in the last week of each methed is Higher due lo water infussd from
hatching eqgs (Figure 7.5),

Hatching Success

The successful hatching of Wrtle eggs depends upan tempearalurs,
humiidity, and air clreutation.  The: hatch rate of C chitra sggs In this study n
FPand A did not dilfer ameng the three mathods used (Table 7.3). Tha hatcly
rates wern all high, = 80%, tharelore, we conclude that conditiong n all
Incubating  methods were appropnate for incubation of G, chitid  egs.
Although the hatehing sucosts of eggs from Pond B was lower than that from
Fond A (366 vs, 80-84%), both sels of eggs were Incubated under similar
condilions.  Perhaps the smaller (71 kg) fomale was ovipositing for the first
lime (anecdotal evidence suggests that G, chitta females mature atl 60 ke Gr

more) and she was physiclogically deficient for elfective repraductive success,

Hatchling size

Hatchling sizes of C. chitra are vory small and similar to sizes recorded
for . indica hatchlings (43 and 38 mm CL and ©W and 10 g Wt and 389 and
33 mm of CL and CW and 7 g W) (Sachsse, 1971), Larger C. chitre eggs
prexuced larger hatchiings (Table 7.4), a tralt also known in sea turlles and
other freshwater lurtle species (van Buskirk and Crowder, 1994, Kuchling,
1999},

Growith

Growth of C_ chitra fncluding (CW, CL and W) is very rapid during the
first 14 weeks. The result was compared with grawth of C. indica hatchiings
that were studied by Sachsse (1971), The inilial sizes of C. indica were 43
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and 38 mm of CL and CW and 10.g Wl and 39 and 33 mm of CL and CW
and 7 g WL After 2 months, thelr messurements were 44 and 38 mm of £L
and CW and 11 g Wt and 40 and 33 mm of CL and GW and 10 g Wi,
respectively. In this study the growth rate of €. chitra was much higher ir the
first 2-3 monihs than cbserved in C. ndica.  Hatchlings fram captive breading
havie & better chance than animails from the wild, However, growth of C.
chitr s probably not maintained at this rate. Two hatchlings of wild caught
C. ghitra were maintained at Kanshanabur inland Flsharies Research and
Developmant Canter for nine years, Tholr slzes are 59 and 63 om GW. 68
and 71 em CL and 29 and 36 kg WL, respectively (Killmasal, unpublisheo
data) on August 2002,
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Chapter 8

Conclusions and Recommendations

Osteclogical comparisons batween €. chitra and €. indica Indicated
that skull ratio characters and carapace ratlo characters were different. among
Thai and Indian species. The magnitude of the varation displayed by these

analyses supports the argument that Thal animals warrant specific status,

C. chilra |s prasantly found In the Mas Rlong and Mae Ping river
gystems, at Bhumiphal, Srinagarind and Vajiralongkom Reserveirs and in the
rivier balow the dama. In thig study, the pew distribulion range of G, chitra has
bean recorded lo cover the area of Mas Ping rdver sysiem of Northam
doplatod and thelr stalus is certalnly very rare. Moreover, live spoacimans of
the other congener, ©. burmanica Jarulthanlp, 2002 or C. vandijkl MeCord &
Pritchard, 2002, were also lound in this study Irom the Salwean river aysberm.

The caplive-breeding program ol C. chitra condusted In [his Study hag
bean proven o be (uite successful,  Maling has been observed in the
axpatinantal ponds.  Females |ald eggs on the adificial sandbank during
Fabruary to April wilh up to 4 clulchesiyear, Clutch siza varnes from 40-88
eggaiciutch, The mean incubation fime of eggs is 5943 days.  The hatching
success in each clutch varies from 3 to 84 % 287 hatchlings were obtamed
from two females in 2001, The 14 weeks-old hatchlings were 31.72+5.75 mm
in carapace length-and 103.87+18.08 g in weight with 80,64% of survival rate:



The data on the structure and composition of eggshells from a wild
caught femate will be useful for comparison with egashelis produced by
captive females. These comparisons may help o determine whethar the

nulritional requirements of the captives are haing met,

C. chitra |s considered a twp eamivore and a keystone spacies In Hs
habitat, It should recelve the highest priority for conservation because ai
presant it is under the threat of extinction in tha wild, Its population status in
Mafaysia and Indonesia is also very rare or unknown, The management
programs, including the legal pretection of its habital, Ihe mainfenance of its
viable population, the developmeant of he dam walar-raleasing system 1o
protect nesting sites from fooding dunng  breeding season, breeding in
captivity, rehabilitation snd  reintroduction  as well as  public awarenass,
aducation and cooparalion ora urgenfly needed.  These programas, along wilh
Ihis Intensive study of 18 popolation ecology and genatica, should  ba
astablished immeadiately and conductod as vigorously as possible
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Figure 1 Male (a, LCL= 85 cm) and famale (b, LCL= 107 em ) of €. chitra in

Pand A at Kanchanaburi Inland Fisheties Ressarch and Development Canter,
Kanchanaburi Provinos,



Figure 2 Pond B (16x25 m) of Chitra chitra at Kanchanatur Inkand Fisheries

Research and Developmont Canter, Kanchanabun Provinee



Figure 3 Mating activities of C. chitra in Pond A at Kanchanaburl Inland
Fisheries Resaarch and Development Center, Kanchanaburl Province
(Phatographed on 27 February 2002 at 940 a.m.)



Figure 4 €. chilra egis in a nest ol Ksnchanabur Infand Fisheries Roaoarch

mand Denvvdlopment Ganter, Kanchanabui Provines



b,
Figure 5 C. chitra hatchlings emerging from its egg (a) and from its nest (b,




Figure 6 Onae-day old £, chitra haichling, LCL= 38,23 mm.
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Captive Breeding of the Siamese Narrow-headed
Softshell Turtle Chitra chitra Nutphand, 19086
(Testudines: Trionychidae)

Wachira Kitimasak*, Kumthorn Thirskhupt' and Don L. Moll’
Kanchanabor Inland Fishenes Development Center, Tha Musang,
Kanchanaburd Province, 71110 Thaitand

HRecelved November 15, go0s. Accepied Pebruary 28, 3003
Abstract

A caplive breeding program of 4 criticelly emdunpeeed species; the Siamese aamow- headed
soflashiell wrtle Chifir chites Mutphand, 1eae, wis conducted tn twe 400 m' ponils st Kanchanabun
Inland Fishories Development Center (KIFDC), Kanchinaburl Provinee, Thaitomd from goo0 1w zoos,
Copulstions were obierved during Seprember 1o Febmary, Two fomiles lmd epgs during Febmary 1o
April n arvificiul sundbanks, Esch captive female produced 9 of 4 cluiehed/ year with 40-08 egus/
chitch. Egg sizes (ne02a) were 2104 F 087 mm In widih (runge 20.80-04.27 mm), 25,00 0 1,54 mm
i length Ceange 20,00-40,80 mm} and (000 £ Lo g o weight Cange 15,21-21,00 1), The menn
mcabntlon e of C chitrneggs wis 60 & 3 diyn (n = 2650 with @ ranpe of 85-04 days ol 2448 C air
temperntune amd w420 C mnd wmpernuore. Hotchling sizes (n=207) wers 38,40 £ 1,58 mum in carpace
width (range 92.00<4 1,67 mm), 4507 + L59 mum i carnpace lengih Crange 2027800 m) and
1010 & 108 g oin weipht (fonge b.oo-14.89 ¢). The hatching suceess in each clutch vored froma w
od . The katchlings were fed willi fry fishes of Lalvo solita and Cheochramis alloticos Alter 14
weeks, mewn hatehling size was 20,70 + 5,07 mm eavapuce width, 01,72 & 576 mm carapace longth and
087 b 1408 g weight, respectively, The survival rare of juveniles was B0,d44,

Key words: Lobeo mbite, Cheochromis aifodious, captive brecding, mevbation, growth.

Introduction

The Stamese narrow-headed softshell
turtle, Chitra chitra Mutphand, 1986, 15 found 1o
Thailand, Malaysia, and Tndonesia (Thieakhupt
and van Dk, 1994; Engstrom ef al, 2002;
Kitimasak and Thirakhupt, go02). It i= pmbably
the largest saftshell and freshwater turtle in the

" Cormespundence. F-mnil @ wachira@ohata.comn

world (Pritchiard, 200173, All popalations of this
species are declining, and it i considered very
rare in all those eountries, TUCN (2o00) listed s
stutus -as “critically endangered® due too itg
exmremely gh sk of extinction in the waorld
Thie canses of its decline wre due mamly to the
reduction of wuitable habitat resulling lrom dam
conslraction and other human-relatcd habiral

" Departient of E‘i{ﬂl‘lgy,.ﬁl:u:u}' of Science; Chnlnbengirm University Bnnghok, 10530 Thaikauel
" Department of Bislogy, Southwest Missouri Stute University, Springfiehit, Missourl paoe, USA
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alterations, and from exploiltion for food and
the animal made { Tlurakhupe and van Dijk, 10045,

Maoll and Mol {ﬂﬂnﬂ} stated that caprive
treading programs may be 6o importnt vonser-
vation and mamagement methods which can be
used o congerve riverme furties wider Gertuin
circumstances - especially when suitable namei
habitsl pamns for the release of hachlings or
head-started juveniles produced by his method-
ology. Linfottunately the opportmity o apply this
appronch. owand © chitra s conservation and re-
trn doward healihier population sizes m nature
hus. Been hampered by our indeguate knowledye
concerning s basie blological requirements, and
compoguently, of the most effective eehnigques [or
succesutul madntenance and breeding of eaptives,
Thig stwly was condveted o provide dars which
will atleviate these deficiencies, md hersfore
provide a4 sound protocol for successfol captive
miaimtenance and beesding of adull € chitre, and
the madntermnce il growth of hachling © chitm
won size which is deemed most soitable for

pelenge Lo qtiend hiabitais

Materials and Methods

Six Chitra chitra, two femules and four
rnéles, were maintaised i fwo ontdoos enclosumes
at Kanchanabun Inland Fishenes Developmient
Center (KIFDC), Tha Muang Distrier,
Kanchanabur Province, Thailand, The breeding
ponds; 400 square-meter (18426 m), were
eonstructed near the Mae Klong River and were
climtically similar to the natural habit The water
depth veried from 60 (o 86 cm, and o 50 m
artficinl samdbank ascending B0-00 cm above
water Jovel was constucted for pesting in esch
anclosure, Roofs were constiueted aver the snd-
banks e protection from cabn-ioduced mortality
of eggs and haichlings (Kremer amd Bell, 1080},
Fenees were also construcied nround the jwnds 0
protéot trtles and their epps (rom predatoss, such
us dogs, spakes, and monitor lizads (Figure 1), A
female dmd two males were placed o encly
ponil (Table 1), Foods provided for ¢ chitra
the captive ponds were mainly live Nife e,
Chrpochionnis afoficos; native Dshes, such
Bardodes: gomionons, were ivailable, entering

Table | Size, locality, date of capture, snd date of release into breeding pond of € chitra in captivity

Kav I
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i st b e

L P T
Male 1 e s i Mae Ping i L 21480000
Male % ag bl Bl Kwhe Mo i/1eaa 24112000
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Fipure 1 Cliten ohiren reartng Pond A ot Kanchanabur Inland Fishernies Development Center,
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Figure 2 Means of warcr and air temperamre in pond A doring April #o0) to June 2ong. The veriical
bars show maximum and mininum of air temperaiore and waler Iemporanre i each month.

The gmows show periods of mating (M) and nesting (N,
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the ponds duiing waler exchange with the Mae
Kilong River daily Memday - Friday, Alr and
wiler lemperatiine in the caplive pomiy were
recorded throughout the year (Figure 23,

Pond A

Pond A was completéd in'edrly 2000, Tha
first Bemale, 111 kg, was released o Pebroury 26,
2000, 1 was caprured from the Kwae Mol River,
Kanchanaburt Province, m 1987 and wis sepan-
tod from mnles for thiee years, The frst male, 44
ki was capiured Froe the Mue Ping River, Nakbon
Sawan Provinee, i June 1oas, It was refensed in
Ui breeding ponid on March 21, 2000, Thie second
male, p0 ke, was captred from the Kwae Nol
Wiver in Aprnd 1999 and was released Into this
povial o Novembar &, 2000,

Foml 1)

Porad B owiel comnpleted in November 2001,
Cine femide, 04 kg, sl o mile, 48 kg, were coupht
from the Mos Kloag River system in 1087, The
second make, 88 kg, was canght from the agncul-
piral caal {olulng the Mae Klong River and ihe
ha Chean River) in Nakhon Puthom Province on
May 3, oo All of them were released in he
Pomd B Iy November 2001,

Terrestrial Activity and Breeding Behavior
Terrestrial netivity und breeding bohavior
of . chitra in the breeding ponids were monitored
(hrongh the year, Tereestrial activity was poctir-
nal, wnd [ts ocourrence amd freguency data
derived from tracks in (he sand, Walking tracks
indicated terestrial movement without nesting
uétivity, The track dimensions. aliowed
jdentification of the individual(=). Nest tracks led
to blank nests or nests with eges. Mating behavior
and coputation duration were also observed and

seoortlad,

E37)

Incohution methods

Mests were excavated by hand within 48
hours -after nesting. Whea the frdl cgp was
uncovered, the depith (o the top of the epp
chumber wis measured, The deplh 1o the hottom
and the widih of the chamber were also measured.
Epps of the first and (he wecond clutch of each
breeding pond were weighed 1o the nearest (.01 g
with an ehsctronic batance s Imear measuremenis
ol width and length mousured to the nearest O.o1
eeuemy il dighsl calipess. The number of eigs and
clutches of each female were reeorded.

Fhe egen were carslully removed dpd
homidled to prevent horizonial sotatlon and
poorentation of their vertieal nxcs. 'Three methods
were osed for incubation. In e Fiesl mdhod,
eme aluleh from each pond wad transpoited 1o
the Deparmen of Biology, Pacully of Science,
Chulalongkors University. Eggs ware pul ln a
plastic cottmsen, 4070897 €m on 10 cm thick of
sand and were covered with 20 oo of sedditiona
aid. Mointure in (he container wis maimtained
by spraying waler o the sand each moming sl

eYening,

I the second methigd, ome cluleh from emh
pomd was incubated i elrenlar fiber contuiners
7% o in diameter, Bges were placed on 10 om
of sanrl mid again were covernd with 90 o of
adiditional sand. at KIFDIC. The fiber contaimess
wiere placed in waler 1o protect the cggs from ants
sl other insects. Water wos sprayed on the gocd
every moming and evening to control the sand
motsture content. Waker loss was minimized by
placing a plastic cover securcly over the lop of

egacli container,

i the thivd method, two clutches from each
pond were incubsted we the nesting area in sit,



Afier ‘30 days of incubation, the nests were
surrbunded by mesh to restrain the hatchlings
for coumting, measuring, and protection Trom
predators.

In each method, the sumber of halchlings
emerging woas recorded und the respeutive
fatchiig diecess roles coloulated. Tngwhatiomn
hmes were o recorded m o euch methid, The
hatchlings of all treatments were measured
(CW and CL) mnd weighed Max-Min mergury
thermomelérs were mrerled horeontally near
the nesks o monklor incubation temperalure
thrapghout the ineubation petiod, Al lemperatunes
and sand malsure content, were also recoded n
cich method durng the stodies. Sand moisture
wontent (9 win calGilated T |(wet weight-
dry welpht) 7 dey wetht] = 200,

Growth of hatchlings

Twenty hatchlings, Tom A/ KIFDC (Table
a3y e divides) into two grmips, They wero ieared
tichoers fn twe glass aguaria, S0x10540 cm. Sand
voverad the bottom: of the sguana to o depth of
shout & g, The hatehlinge m esch agquariom wero
provided with 3 em waier, Witer wag exclun e
avery Tuesday nnd Fricday. Frv fish of Labeo mohita
{Viamilion, 1ae2), Czsevdie? mm leogth and
itto.e g welght), Oreochromis niloticus
(Limnaeus, 1768), (2414194 mm leagth ol
mueennd goweight), were fed 1o € chitra

Camtive hreeding of Chims 4+ 145

hatchiings in this study. One hundred fsh owithin
the first two months and 200 fish in the third month
wese provided daly 1 each aquariom. The total
mumber of fish saten was recorded daily and
wai thvided by hatchlings in order (o estunate e
wvernpe amount consomed par individual. Weight,
curipoce width and carapace length of haschlings
witre mieasured svery Wi wesks for foumecn Wﬁh:s

Results

Hepraduction
Timing of reproductive activity

Reproductive behavions scowrred i bBoth
ponds over the ning~month perosd between
Avgust and April o both yewsss o of the sludy.
Tracks ol the lemales were observed from Augusl
thiough April, wilh iheir Froquency incrensing
in Movermber, and froin February through April.
Mesting teacks and nests were obsorved from
Februnry through Apcil (Figue 3,

[n the liesl yenr of our stody, the firs
copulation observed invalved the 44 kg male il
fernle in Pond A on September @, 2000, ot o.00
AM. about four months after his welewse into (he
pemil, Other copulations oecurres] between Decem-
ber 3, 2000 and April 5, 2001 mainly betwezn
a1 AM. and B.a0 AM. (Table & and 2), with
the maules being most active between Decémbor
and Febroiry. Al this tine, awles often chased
the females and attempled (o copulste.

;nwtrruh:&;
16 Onesting &k
14 |:L1|r_1h_ = =
_&IE
o}
¥ - =
= o
L
a3 -
T a=an ATk
20 D1 Ak ©F %ep (ke Moy D Jen Foh, War  Ape Mgy Bm
at m ar op 0z 2 uz 2 = i
Miomiths

Fizure 3 Terestral activities of C chitm in pond AL walking tracks, nesting tracks anil nésts betweern

by oot and Jume 2002,
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Table 2 Date of copulution and mating duration of €. chitrs in pand A.
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In the second vear, copulation occurred
between December and Februwey {Table 2).
Copulations lasted between 10-18 minwles i
bhoth vorts of sudy (Table 2),

Meating

Menting oceurred on the srifieial sadinke
Walking racks, which may represent explomiory
behiwior Ly e femnles, were found before nosr-
ing aetonlly occurned, The first nesting rock was
tound i the moming of February 22, 2601 I Poaod
A, but the notual nest site was not located. Several
additional pest fracks aml presumeld newts
(te large preay of disturhed sand) were found
dunng March 1o April, On June 7, 2001, after hoavy
raang oo nsing waker Tevely witlin the pond
enclosures, Chiter epps were discoversd on tho
sand surface near the watter's edge, Subscqwontly
the swmlbank wis excavated and four clutches of
eges werg removed from Aooded pests.

Chme vedr lutor, nesting trocks were found
i the morning im both Pond A and Pord B
from Fehmary 97 to Aprl 20, 6002 Nests wers
excavated within 43 hours after thoy were
constructsd. 'The nest hole of O chitra is flask-
shaped. The mean of four cgg chambers of
Pond A was 23,8 om width, 32.5 cm height
from sand surface o top of egg dutch, and 54 cin
height Triun sand surface io nest boltom, The
average of four epp chambers of Pond B oway
2 & cm, 32 cm, and 49.3 cm, respectively. The

nest dimensions of the smallor female were less
U those of the lorger fomals {Table 50,

Cluteh size

Cluteh size ranged Trom 4 10 88 eggy,
although It soems likely that (e single epp clueh
mepresents aberrant “nesting™, The ol oges from
the Pond A female were 288 eggn, from chuteles
of 74, a4, ¥, and | egge in 2001, In vooR, the
Fermale of Pond A Ikl 280 ¢pps trom cluches of
a4, B, 70, aned B8, respectively, Also in gooe, the
leomalo of Pond B fald 208 epgs with clutches o
&0y a0, 67, amd b8 epgs, respectvely (Tables 3
wiid &), Dah lemales depoaited four clistehes engh
In nesting seasom of 26 days ot itervaly of 8-¢3
ikiys {Table 1),

gy slze

Muost O clibra epgs o were white and
sphericalty shaped; but 4 fow were more oblump,
The smalier female produced more elongote spps
Hegshells were brittle and easily broken. The mean
dimenzions of the eges (n=220) were 3194 b 157
mm widih {rempe 26.29-34.37 nun) andd 3318 +
154 mm length {ramge 2w09-40.49 mm), Mean
cgg weight was 18.00E1.67 g (ranpe 15.91-21.80
a) (Table 4). Comparison of egg size hetween
thee two females Tevesled that ege width and
weight wers significantty different between tie two
females although egg lenpgth was oot (Table &),
The larger female luid wider and heavier cggs than
the smaller female.
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Incubation and Hatching Suceess

Mean incabation time of ¢ chitra epoe was
54t3 days (o -265) with a mnge of 56-85 duyy
{Table 3) ut 23-42 C air temperiture and 24-50 C
sand temiporatires | Figure 4 .

Within u clutel, hatching varied from -6
diys beétween fimt and lat ¢ag plping, Only in e
AnsASH clueh thar was incubsded in the nest siea
chicd all hstelilings (n = 74) emerge 81 the same
tme (60 days) In the other cluches the egps
hatched over 4 36 day period. For the year $00%,
the hutching success enles of the lorger female's
clutches incubated with (he three metbods canged
fromn @0 1o aa o (Table 50, Hutghing success of
the wmiller female’s chitches was nch less 3 10
@ o (Table 4}, The hateh rates of the Pond A
female weie not significantly different among
ineubation 'methods. The hateh rate of Popd B8

g &
®

Sand Eopesaiurs
¥ - a i

Wi LETE i Wi
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wis highest in Ba/ASB1 cluteh (665 while halch
rales of the other clutches were very low. Arr
temperature rangod widely in wll ncubsaiion
methods; 24-42, 26-94 and 24-30° C of KIFDC,
CU and ASH, respectivaly (Table 1), While: g
lemperaliures in the CU method vimed leds than in
the KIFDC and ASE methods 24-30, 26-35.0 wnd
ei-35 C of KIFDC, CU and ASB, respectively
i'I'uble 5). However, sand tomperature in the ASH
method was recorded ng ofly max-min faoug-
ol e aedy (Figure 1),

Muojsture contems of wmd in CLL KIFDC
and ASH were 4048083 (mangs =4-54), H104
A0 (range = &8-0) aod 278280, 00 (rungs = A.0-
4.2 ) 9, respectively. The moistore content of ASH
i lower than o the CU and KIFDC methods
¢ Figure 6.

Tl
R

&kt Wil iy Wekd

Iriailzi v prriad

Figure 4 Sand tempecature dunmg © Chitre's eggs imcubation in KIFDC and OO methods, The
vertical solid bars show maximum and minmmum of sand temperamres. Samd tomperature
of ASB was recorded ut 'only inax-ilin throughout the study,
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Hatchling siee

The meun hochling sieey were 58401
A% i camphce willh (ranpe $2.00-41.07 i},
48,0741 00 mm carmpies Lenyptly Crnnghe Ao -d i, Gl
o) w1 Lk 0 g wedght (range 0.00- L4,
il Htehling sieen from Pood A and Puml B were
posepured by 1= test amabysis, Hatchlings from Poml
A were smificanly wider, longer, ad heavice
than Pond B hatchlings (Toable 4},

Crowlh

The menn sizes of @1 duy-old hachlings
were 41.95+0.67 cm uarapace width, 44.6840.62
varapace length and ja.anieee g oweight After
t4 wecks, mean haichling size was BB 7iER 17 mm
guripees width; 01.7256.75 mm campace length
and (paertison o weight, respectivily, Maore
over, the sarvival rale of these hatchlings was
po.gass for the fest mierval,

Figure & shows the relationships between
W, CL, Wiand age for 19 hatchlings (1 of them
died after 2 wooks ). Tt xhows that CL and CW are
smongly correlated with one snother as well as
with age, and that weight increase is sirongly cof-
related with age (Figure 8). Another sigrificant

|'| o

pobitionediip wig established berween weight of Tood
cansumesd per day sl hatehling weight over o
ta-week observation period (Figure 7).

Discussion

Mating and Nesting

“The peak mating Hewe of € chitnt observed
in coptivity, from Decomber 1o Pelmuary (Figore
g3, i similar o the Jamucy o Febroary matlig
gomwon oliserved in natire (Tacchachuromyukcher,
1001, Walking tracks (Figure 8) were fownd from
August (o April, with two peaks, are in Novamber
and March, The first terrestrial pctivity occuy
hefore mating time and muy be an exploration for
snitable nesting sies, The secamil achivily wis lor
negting, wnd oesting tucks and nests (Figore 3)
wers found from Febmary (o April. Some nests
were constructed, bul cgge werm not deposited.
Thess empty nests presumably resull Frorn dislur-
tance of the nesting female and her abandonmeny
af the nesting behavior. Similar poourrences of
empty Chitra nests hive been obwerved in nature,
Fishermen and local people belisve that CChitra
comstructs false nests to distract the spg predator
Varanus salvator from: loeating the true nest, All
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Figure 7 Relationship between weight (p) of C chitra hatchling wnd foud weight (h) per day,

captive . chira nested noctiomally, perhaps to
avoid the high daytime temperatures {aa-¢2 C)
diwrimg (e nesting season (Fipure &), The captives
pested in lale winter 1o late summer {Febronry
lp May) when warmer temperatures privide
upprnpn"ia;e._lhermal conditions for cgg incubution,
The captives® nesting season 8 probably similar
to that in nature. However, we fonnd on chitch
of wild € chitre in Vajiralongkom raservoir
{formerdy Khoa Lam reservoiry on January 14,
=004,

Knowlcdge of cgg and clutch parameter is
relatively well known in seaturtles, but these data

el

are sl lacking tor many other turtle species
(Moll, 1979; Gibbons sl Greene, 180} o this
stuily, two O ¢hitra produced four chiches each
in one breeding seazon after the larger fomale
produced three or four {depending on whether the
one cgg chutch is couned) elulcies e preceding
year. Taechacharernsukehera (1001) dissccieal w
dead female ( chitra that contained 87 hard-shelled
oviducal eges and 270 follicles. The size differ-
ences between follicles observed '(3-4 groups )
segzest (hat four to five clotches are laid by
female cach neosting scason. The factues influenc-
ing the nusmber of clutches per year are unknowii.
Clutch frequency of 0 chitra In this study (based



158 o Kuumasak oral

gpon two years from Pond A and ong year from
Pond B} provides e first direct evidence that
Chilra can bay up o four clutches williie a nesting
HEREON,

Multipke clutchies hatlehing al intervals would
provide some Chitra hachlings sn oppeeriuity
tp wyond egg and hatchling predators andsor
infavorable wenther conditions durtng ponions
il the hatching sewimn.

Clieh stze of £ clitra ranged from 40 W
84 pees in this sy, wherso Taechischaremsul-
chers (voar) found a7 epes in a wild clakch,
Mutphand (1990} stated that © churg normally
latd Ao o 1160 eges por elutch. The highest
numbar of egps per olueh i £ chitra was
recorded oy 117 eggd (Nutphand, 1086, These
dita support the view that € chiia should be
clified ns possessing mproductive: Fattor |
as defined by Mall, yerm Thes pattern (s
chutaciered by (e produetion of rge clulches
multiple eluehes produced duving o well-defined
pesling seuson; comemumil mesting i well-defioed
wrceatral mesting area; and careful comstniction of
povered nexl Seaturtles and many other larger
nverine irles wiso display Pattem | reproductive
shrafegins,

The Hmilked data available suggest thi
larzer Chitra lay larger epg clotches thun smaller
individusls, This trend has been observed in
other tmitle species (Moll, 1979 Gibbaas, 19521
although envirommental influences may also
influssres clutch sizes to some extent,

Egg size and. shape

Clhitra chitra baid spliercal eggs with white,
brittle eggshells morphologically similer to those
pri<luced by other softshell luriles (sce previous
section on cgg morphalogy ).

Y

Egg size of (O chitra is small compared o
matemal body size. The farge € chitra femule laid
larper eows than the small fomale, & mond similay
1o thit seen - seamrtles (van Buskirk and
Crowder, 10%4; Miller, 1807 ). The smallér female
produced more elongated ceps, Porhupy this might
reflect the physical constraints by the dinmeter of
the ovidusts or s pelvic girdle consteabnt { Congdon
al Gibbons, 1687} of newly mutured femalas

Incubation {ne

The incubgrion lmes of lutle egps depend
myainly e lemperatuce atd  humidity. Provious
stidies showstl that imeubation times of Testudo
hermaman bootigeri eggs incumited ap high
gonitanl Lempacanres are shoowr than those
incubnted ul low constant tempemture {Bendebak,
Lodn). At the some incubation temperatures,
Chrpwernys pleta cps tn wetler sabstrntes reyguired
more tirne 1o hatel than those from drier substrtes
(Packord of af, 101y Temperntiires and soll
moisture levels e meubation methols employed
in this wudy wiere not controlled. The eggy were
Ineutuited in Nuctnoting teperstures {24 a6 C aand
temperature), amd relatively dnoist substrntes g0
thut ihe elfects of these amd perhaps other
envirommental floonces o mgubation e
comnot be determined from this study, However,
the maoisture content in the fast week ol each
siiethiod i higher due to water infused from hat

ching epes (Figure &),

Tiatching success

The successful hatching of furlle egps
depends upon temperatuee, fimidity, and s
circulation. The latch rate ol €. chitda eggs in this
sudy in Pond A did not ditfer among the three
methods wsed {Table a). The hatch rates were
all high, = 80%%, therefore, we concinde thal
conditions ia all incubating methods were
appropriate for incubation of O chitea egas,



Althohigh the hatching success af eges from Pond
H waz lower than that from Pond A {(9-48 v, 80—
gag, hath sets of eggs were mcubated wnder smm-
{ar conditions, Perhaps the smaller (71 kg) female
wak owipositing for the first time (ancedotal evi-
dence suggosts that € chitrs femules maree at 0
kg o more ) sml she was physiologically deficient
for effective reproductive success

Hatehling slze
Hatchiting sizes of C clitrn e very small
andd shovibar b Sides recovded For O frdica hateblings

(48 andl 8% mm CL and CW and 10 g Wt amd 59

wnd &3 wmm of CL o €W ond 7 g W) (Sachase,
L) Larger ) chitre egps produced burger
hsbellivegs {Tabile 47, o bradl s Koo i sesiigbai
(v Buskirk anid Crowadler, 1004 ),

Growlh

Cirowih of © chare mehechng (CW, CL and
Wb b very rapid during the first 14 weeks, The
pesul was compared with growth of & indica
hatehlingye thal were studied by Sachsse (Lo71),
Ihe dmittul skzes of © fndicsr were 49 and 38 man
of L and €W and 10,8 W ond 2o and 525 smeof
CL and CW and 7 2 WL Afler ¢-months, ther
mEasurements weie £4 ol 58 vim ol CL ungd CW
and (1 g Wi and 40 and 3% mm of CL oml CW
windd ey g W respectively, In this study the growth
pate of € chiffra was much higher m the sl 2-3
mmiths thun observed 0 € mores. Haichlings
trom captive breodmng have o better chance than

birmals from the wildi However, growlh ol «

= chitra is probably ool munteined 2t this e
Twe hatchlings of wild cangh € chitra were
maentained il Kanchanubun Inland Fishertes
Development Tenter for nine years. Thetr sizes
are 5% and A% em OW, &R and 71 cm UL and
v oand B0 kg Wi, respectively (Kitimasak,
timpablished idsea) on Aupnst 2noa
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New Record of Chitra chitra Nutphand, 1986
in Mae Ping River, Thailand

WachHnen KITIMASAK Y% anp KUMTHORS THIRAKHLUPT!

| Kancheanburt Infond Fisheries Developmens Center, T Mung, Kanchasaburi 71110, THAILAM
! Depiarment of Minlogsy, Fouselty of Seience, Chulalangkorn Universiry, Bangkak 10330, THATLAND

Chirry ehin Nutphaod, 1986 b s mafive
softihell turtlo specien bn Thutland, T was Usied
s o Critically Endangered: Speclos by TUCMN i
A, The river aystems of Thadliml have heen
clagiificd ot nx muijor river deminages; (he
Sulween, Moe Klowg, tlver of soulbemn Porin-
aala, sowileastern part, Cling Phraya gl Mag.
kg tiver systerma (Vidihayanon of ol T,
€, ehitr i not been previously weported from
aitywhere gther than i Mie Klong river systom
(Nutphand, 1995, Smith, 1931; Thaicakbupt ond
viln Difle, 1994)

Mhe hablon of © ehtira o Bos record was
divided tnto two areas (Fig, 1), The fiest s e
aren balow Whrndpol Dam, Tn thicarea, one Tive
wale: © ehitra was capgin by e Lol haok,
antiatly wsed for Mysms sppe, oese e month of
Mae Ping River at 15430000 N 100*08, 63 2R,
Mucang dintrict, Makhon Sawan Provinee I
June 1998, The ook was attached 1o jo leg.
This live specimen wan donated (o Makhon
Siwun Inland  Fishesies Development Centes
wdd was later moved to Knschanabiri [RTHTH
Fisherics Developmient Center, Kagchanabr
Frovinte on April 29, 1999 for the Eigrtive
brecdiing progeam. The shell widih, shei) benpih
and body wreight were 66 con, 76 e und 4 ke,
mapectively

Other evidmee of € chitnr in Mae Ping RI-
ver included four carapaces and one skull from

* Correspoming amithor,
Tek: ¥662) ZLE-5242

[ix: (662 21%-5385
Ferail; wachiragchula. eonm

k-

the sorvey o November 2001 and in Feboury
2002, All of these were M {0 i reservair
of wpper Phmipol Dam at ditferent (s, The
flesl earupace with the alooll (Fig 23 hs bess
kopt by o restsurnnt owner for more tag (4
yearn. ls carapace width, cirapace lenpth, skl
whdth wisd weull Jonpth were 61 em, 66 cm, 19
e and 27 oo, respeciively.  The seeond car:
pace (CUMZ (R} 2001, 01,2711 was from a 90
kg chlvre e B Pakvenk, Sam Ngan Dis-
rict, Tak Province which was coptured by i
Veherman bn 1987, bs carapace width and carg-
puce tengeh were 64 conand 71 om rospecively
The third specimen (CLUMZR) 0L L.2T0
wan kept by & villager who bowught it for food o
few Yearn ago. Tt was o juvenile with o Cirapaie
of 201 e wide sod 20,7 em long. The fourtly
specimen (CUMZIR) 2002:217.1) wis sold 1o
A restairsni owier by & fisherman n 1997 amd
Was reported (6 have heen caplured fioan Mae
Toum, Mie Raman Dsaact, Tak Provisee. I
welghed shout || kg wtad e carapsce. widtly
il length were 275 em oand 290 om
respectively. At present, the last three specinens
arg deposited at the Cltalonghkom Universiy
Museum of Toology, Bangkok,

Thicakhupt and van Dijle {1994} questioned
why © chitra remndia restricted o the Mar
Klong, appareatly unible o reach the nearhy
and commeelen] Tha Chin aml Chao Phraya rivers
and {his remains 2 biogeographical mystory.
This reeord may provide Lhe amEwer, Lhat
chitra did niot ouly inhabit the Mae Klong river
system bt in Chao Phrayva siver system us well
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Priore 1. Siw msgor pver ieabnages 0 Thapaid; )
ihe Sl (1) Maskbng, (1) dver of smibeny Peabnib,
i nonlienteri, e, (3) Chus Phrave sad (8) Mackony
e wyatems and e new rocond of © obira kil Mare Ping
Rivnr, wpper Biemigal T fpen ime) iod Tl Tl
juil P (el minr),

Thin recond may. be bnpertd for the con
servailon management of this critieally emdan
pered speeies, An fntennive gurvey on i popy
lathon status and its breeding sies iy Mae Plog
River b In progress.  1n addition, the mmudy of
uther mapects of (s specien lr nrgenlly seeted,
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