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Figure l. Movcmeni (solid line) of.~atcllitc-tracked Kemp"sridley 
(Leµidvc/1elys ke111pii) from Cameron. Louisiana to Rancho Nuevo, 
Mexico from 13 August 199-t to 16 May 1995. Nesting was 
m:ordcd on 23 April 1995 and 19 May 1995. 

Nucvo work ers. Thi s is the only t ime a Kemp ·s ridley has 
been remot ely tracked to a nesting beach. The sa tellite 
transmitter was in its non-tra nsmit mode during the first 
nesting. and was no longer functiona l during Lhe seco nd 
nesting. the Jast tran smiss ion having been recorded jus t 
offshore three days ear lier on 16 Ma y 1995 (Fig. I) . 

A tota l of J 21 eggs were deposited in the first nes t: I 03 
(85%) succe ss fully hatched on 14 June 1995. One hundr ed 
twenty -nine eggs were laid in the second nest; 98 (76%) 
hatchlings emerged from the nest on 5 July 1995. 

Acknowledgmems. - We would like to thank Richard 
Byles, (USF WS, Albuquerque, NM ) and Pat Burchfi eld 
(Curator. Gladys Porter Zoo. Brown sville , TX) for notifyin g 
personnel at Rancho Nuevo that the monitored turtle was in 
the vicinity of the nesting beach. We are especially grateful 
to thos e who found tbe turt le nesting and collected nes ting 
data wh ich was provided to us by Pat Burchfi eld. 

Literature Cited 

CARR. A. 1957. Notes on the zoogeography of the Atlantic sea 1unles 
of the genus Lepidod1elys. Rev. Biol. Trop. 5( I ):45-61. 

Ci\RR. A. 1980. Some problems of sea turtle ecology. Amer. Zool. 
20:489~98. 

GROOMBRID(,E. B. 1982. The IUCN Amphibia - Reptilia Red Da1a 
Book. Part I. Testudines. Crocodylia. Rhynchoccphalia. Gland. 
Switzerland: IUCN. 426 pp. 

HILDEBRAND. H.H. 1982. A historical review of lhc Status of sea tllt1lc 
populations in the western GulfofMcxico. In: Bjomdal. K.A. (Ed.) .. 

Proceeding.~ of 1he World Conference on Sea Tu11le Conservaiion. 
Wa~hington. DC: Smithsonian Institution Press. pp. 447-453. 

L1:-;ER. E.A. 1954. The herpetofauna or Lafayette. Terrebonne and 
Vermilion Parishes. Louisiana. La. Acad. Sci. 17:65-85. 

MA:--t.8.IA S.A .. A., D W11.1_1A~ts . .I.A. 1992. The distribution of 
Kemp·s ridley sea turtles (Lepidochelys kempi) along the Texas 
coast: an aila,. NOAA Tech. Rpt. NMFS I 10. 52 pp. 

0GRE.'I. L.H. 1989. Disiribution of juvenile and subadult Kemp·s 
rid Icy tunics: preliminary rc,ull, from the 1984-1987 ,urvcys. In: 
Caillouet. C.W .. Jr .. and Landry. A.M., Jr. (Eds.) .. Proc. l~l 
lntematl. Syrnp. Kemp's Ridley Sea Tunle Biol. Cons. Mg.mt.. 
Oct. 1-4. 1985. Galveston. Texa,. Texas A&M University Sea 
Grant College Publication TAMU-SG-89-105. pp. 116-123. 

PRITCHARD. P.C.H. 1989. Evolutionary rcla1ionships. osteology. mor­
phology and zoogeography of Kemp's ridley sea turtles. In: 
Caillouet. C.W .. Jr., and Landry, A.M .. Jr. (Eds.) .. Proc. 1st 
lntematl. Symp. Kemp's Ridley Sea Tun ic Biol. Cons. Mgmt.. 
Oct. 1-4. I 985, Galveston. Tcx,ll>. Texas A&M University Sea 
Grant College Publication TAMU-SG-89-105. pp. 157- 16-t. 

SH,IVER. D. 1991. Feeding ecology of wild and hcad-staned Kemp's 
ridley sea tunics in south Texas waters. J. Herpetol. 25(3):327-334. 

U.S. FtSH i\ND WtLDl_lfF. SERVICF. AND NATIONAL Mi\RINt:,; FISHERlf-~ 
S1::Rv1c1::. 1992. Recovery plan for the Kemp's ridley sea turtle 
Lepidochelys ke111pii. SL Pctcr,bu rg. Flotida: Nutional Marine 
Fi~heries Service. 40 pp. 

Received: 28 September 1995. Acc11pted: 8 November 1995. 

Clwlrmi,m Cm1.vn-wimt,1ml lliuln K\, 1Qt)6, 21 I )· l f)Q-11 \ 
0 19t)6 h} Chi:loni:1n R~ .. t.!ard11:ound:11lon 

Observations on Manouria impressa at 
Phu Luang Wildl ife Sanctuary , 

Northea stern Thailand 

TANYA C HAN-A RD1, K ul\ lTH OR~ Tm RAKl tUPT2, 

,\l\0 P ETER P AUL VAN D1.1K1
··
1 

1Ph11 l11a11g Wildlife Research Cemer. Wildlife Research 
Dil-isirJ11. Royal Forest Deparm1e111. P.O. Box 37, Lnei 42000 

Thailand: 2Depar1111e1u ,f Biology. Famlty of Scienre, 
C/111lalrJ11gkom Unh-ersi(r. Ph_m Thai Road, Bw1gkok /0330 
Thailand I Fax: 66-2-253-0337 /: 'Depart111e111 of Zoolugy. 

U11i11ersi1y College Calll'ay. Calwav. Ireland 

The impre sse d ton oise, Ma11011ria impressa, is o ne of 
the world 's mosrbeauriful tortoises, and at the same timeo ne 
oft he leas t known. Many authors (Glint her. 1882; Boulenger, 
1889, 1903; Smi th, 1922. 1931; Bourret. 194 1; Bour, 1980; 
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Obst, 1983; Cruml y. 1985) have discussed its morphology 
and taxonomy, while Groombridge ( 1982) and Moll ( 1989) 
reviewed its conservation stat us. Only Annandale and 
Robi nso n (in Bou lenger . 1903) provided some obse rvations 
on this species in the wild. In recent yea rs. exploita tion of the 
impressed tortoise, along with other outheast Asian tortoise 
species, appea rs LO be inc reasing considera bly. Continuing 
deforestation and encroac hment bring hum ans ever closer to 
previously inaccess ible populations. and many tortoises end 
their l.ives co nsume d by rural people or in faraway captivity. 
In response to the increas ing numbe rs of exported pet 
spec imens, Espenshade and Buskirk ( 1994) recent ly re­
viewed expe riences with cap I ive maintenance of M. impressa. 
ln this note we add some obse rvations o n the species in its 

natural habitat. 
One of the few populations of Ma11011ria impressa with 

a good out look for surviva l occ urs at Phu Luang Wildlife 
Sanctuary, cove ring about 800 sq. km in Loei Pro vince . 
northeastern Tha iland (17°20'N, 101°30'E) (Figs. 1-2). For 
lhe past three years. one of us (TC) has been working as 
director of Phu Luan g Wildli fe Researc h Center, located in 
a clearing in the hill fores t inhabit ed by M. impressa; the 
others (KT and PP vD) visited at various Limes. A large 
enclosure (about I 00 sq. m) was con tructed at the forest 
edge and decorated with vegetation and pools to provide the 
major habitat features. A total of nine M. impressa, up to six 
at a time, have been kept here, permittin g behavioral obser­
vations on the assumption that thei r behavior is not very 
d ifferent from animals living wild on the other side of the 
fence. In add ition , animals were obse rved in the forest on 
about 15 occasions, e ither by us or by forest rangers, but no 
preci se record s were kept. 

J<'igure 1. Location of Phu Luang Wildlife Sanctuary in Thailand. 

Phu Luang is a sandsto ne mountain rising rather steep ly 
from the surro undi ng areas (a t about 400 m altitude) 10 its 
main plateau at 1200-1300 m. wit h a few peaks and ridges 
reaching over 1500 m. The cl imate on the mountain is 
influenced by the monsoon. wit h a rainy season from June to 
September , a dry. often coo l period from Octobe r to Febru ­
ary, and a hot season with occasio nal showers from March 
to May. Streams on the mountai n drain to the Nam San in the 
north, eventua lly joining the Mekong. or to the headwaters 
of the Mae Nam Pa Sak in the wes t, to the Nam Loei in the 
central plateau and southwes t. and to the Mae Nam Loei in 
the southeast; the latter three jo in outside the sanctuary to 
flow south into the Gulf of Tha iland. Temperatures vary 
considerably between day and night, creating heavy fog and 
tlew in the early morning. Durin g the co ldest months (De­
cembe r and January), average air temperature does not 
exceed 22°C and may drop as low as 9°C; in the hot season 
(Ma rch to May). air temperatures may occas ionally rise as 
high as 40°C. Daylength varies , casonally from 11 to 13 
hour s. Annual rainfa ll is about 1150 mm. ranging between 
900 and 1400 mm. Figu res 3 and 4 show climatic trends 
during the yea r at Loei City, about 20 km distant; as Loe i is 
at about 400 m altitud e, temperat ures al Phu Luang are l-
20C coo ler while humidity and prec ipitati on arc somewhat 
higher. The wea ther data were co llected followi ng meteoro­
log ical standards: microc limate co nditions expe rienced by 
tortoi ses on the forest floor can uiff er considerably. but 
unfortunatel y were measured iJ1 detai l only occasionally. 
Compared to sta ndard mid-air measurement s, temperatur e 
fluctuations a.re more moderat e at the forest floor leve l, 
while humidit y remain s comparativ ely higher. 

The mountai n slope s are covered mainly with hill 
evergreen forest (Fig. 2), a dense three-canopy community 
of tall , middl e. and low trees, low shrub s, so me herbace ous 
plant s on the gro und, and an abunda nce of creepers, climb­
ers, bamboo s, and epiphytes. Extensive sta nds of bamboo 
cling to the very steep sou theastern slop e. Most of the 
summit is cloaked in dense hi ll eve rgreen forest , with some 
open grasslands with stand s of Pim.is keysia pine forest. 
Other areas of the bould er-strewn p lateau bear unique upper 
mountain scrub forest, consisting mainly of abundant rhodo ­
de ndro ns and numerou s ep iphytic and epilithic orchids, 
whose bloo ms make this and its nearby sister mountain Phu 
Kradung famous throughout Thailand and beyond. Phu 
Luan g is also famed for its early Cretaceous theropod 
dinosaur footprints, the first to be discove red in southea st 
Asia (Buffetaut et al., 1985). 

Impressed tortoises occur almost exclusively in the 
evergree n forest on the mountain slopes, whe re they hide in 
accumulations of leaf litter and undergr ow th (Fig. 2). Whi le 
the upper leave s of the litter layer dry out during the day , 
lowe r layer s rema in permanently moist. Sma ll stream s, 
sometime s drying out in the dry or hot seasons , yet occa sion­
ally torrentia l in the wet season, occur in every valley and 
gully, and moist patc hes remain in depre ss ions in otherwise 
dry area s. Some of the larger streams contain water through­
out the year, and provide a dry season refuge for the fresh-



NOTES AND FrELD R EPORTS 111 

Figu re 2. Top left: adult femaleManouria impressa (carapace length 283 mm, weight 3.7 kg) in natural evergreen forest habitat, Phu Luang 
Wildlife Sanctuary. Thailand. Top right: close-up of same female. Bottom left : general topography and hill evergreen forest habitat of 
M. impressa at Phu Luang. Bottom right: forest floor and understory of hi II evergreen forest rnicrohabitat of M. impressa at Phu Luang. 
All photos by P.P. van Dijk , March 1994. 

water nntles Platysternon megacephalurn and Cyclemys 
dentata. A few tortoises also occur on flat mountain top 
areas, but there is insufficient data to speculate whether this 
is a seasonal occurren ce. Some tortoises have also been 
reported from bamboo forests on the mountain slopes. The 
natura l lower altitude limit is unknown; deforestation of 
the lowlands, forest fires, and hunting on the lower 
slopes have left no tortoises below the sanctuary bound­
ary at about 600 m. 

The animals kept in the enclosure show that the cold 
winter months force M. irnpressa at Phu Luang to hibernate. 
They usually enter hibernation during November and emerge 
after the first substantia l rains, which usually fall in late 
February (Fig. 4). During this hibernation period, no animal s 
were observed in the wild. 

The geographic or ecologic separatio n between M. 
impressa and M. emys remains intriguin g. Manouria emys 
ranges from northeastern India through parts of Myanmar, 
Thailand, and Malay sia to Sumatra and Borneo; M. impressa 
is known to occur in localized areas of Myanmar, Thailand, 
Laos, and peninsular Malaysia. Both species inhabit simi­
larly structured evergreen forest and are broadly sympatric 
in the range of mountain s stretching from Shan State ( eastern 
M'yanmar) south to peninsular Malay sia; at least in tbe 
Umpha ng region of western Thailand (16°N, 99°E) both 

species occur in the same hills (Tbirakbupt and van Dijk, 
1995), which range between 600 and 1000 m, but each 
species ' exact altitud e, vegetation, and other microhabitat 
preferences remain poorly known. Manouria emys is absent 
from the Phu Luang region , yet the robust health of a 23 kg 
adult female originally from Kanchanaburi, western Thailand, 
kept outdoors as a pet at Ban Pong Chi (near Phu Luang, at 
about 600 m altitude) for the last seven years suggests that the 
absence of M. emys is not due to climatic reasons alone. 

Incidental observations of feeding by M. impressa in the 
wild. as well as dietary preferences of tortoises kept at Phu 
Luang Wildlife Research Center, indicat e a natural diet 
composed almost exclus ively of severa l spec ies of forest 
mushrooms. Tortoises leave distinct lar·ge smoo th triangular 
bite-marks on mushroom caps, which were observed in the 
forest on severa .l occasions. Mu shroom species known to be 
included in the diet are particularly Pleuroltis comu copiae. 
Amanita vaginata, Auriculttria a11ric11laris. and 
Termitomyces spp., and in lesser quantitie s Tricholoma 
crassum, Russula foetans, Russula sp .. and Famlus $p. 
Animals in the enclosure will eat boiled rice: r.he) v.ere not 
observed to consume vegetation or fruit s. Im pre~sed tor­
toises do not readil y defecate when disturbed and fere-. ha\e 
not been found in the wild; thus, no sca ts could be c1l1Illinro 
to evaluate these preferences. 
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Fig ure 3. Average mean, maximum. and minimum monthly tem­
perature~ al Loei Cit), Thailand. dur ing Lhe period 1984-93: 
temperatures in °C. 
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Figure 4. Average mo111hly number o r rain days (stri ped co lumn s 
on left, far lef t scale). average month ly rainfal l (do1tcd co lumn s on 
r ight. lef1 scale. in 111111), and average monthly relativ e humid ity 
( line , ~calc on right , in percent): based on data coll ected at Loei 
City, T hailand. during 198-1-93. 

The larges t of nine M. i111pressa we meas ured was a 
female o f 302 mm straight cara pace lengt11 (CL) weighing 
3.7 kg: two other females were 283 and 175 mm. Five m ales 
meas ured 199-2 79 mm CL, averaging 232 mm CL. Scute 
annuli were worn smoo th or very close ly spaced at the sea ms 
in severa l of the anima ls: the ir numb er has not bee n concl u­
sively co rrelated to annu al growt h, thu s, no age classes ca n 
be defined beyo nd subjec tive assessmen ts of ju venil e. small, 
and large old adult s. Some but not a ll males at Phu Luang 
develop a re lat.ively darker head . while all females and 
juveniles have a ye llow upper hea d (F ig. 2). The most 
re liabl e chara cter to differentiate the sexes is the relativ e size 
of the tail. which is longer and has a heav ie r base in males. 
In additi on, it appea rs that in the male the ventral sca les of the 
tai l are placed pairwise and make regular co ntac ts in the 
midline. formin g a sma ll groove, but in females the ventral 
tai l sca les are stagge red and form a zig-zag line of co ntac t. 
Ma les also have a proportionally slightly large r anterior 
projection of the gu lar sc utes, the sca les ou the lower front 
legs are offse t and pointed. and the male plas tron may or may 
not develop a slight concav ity al the level of the abdo mina l­
femora l sc utes; these charac te rs need furth er co nfirmati on 
from a large r series of specim ens 10 determine whether they 
are reliab ly sexua lly dimorphic or indi vid uall y va riab le 
between individua ls. The depth or angle o f t11e anal notch 
does not appea r di agnostic . 

Glimpses of court ship and matin g beha vior were ob­
se rved among the cap tive animal s from mid -Ma rc h to Sep­
tember. The male approaches the fe male from the front and 
disp lays his head by mov ing it up and down while s imult a­
neous ly o pening and clos ing his mouth. ln res pon se, the 

female invites copu lation by raising her body high, where­
upon the male moves to her rea r to mount. If the female 
lowers herse lf aga in before the male is in position. the male 
moves to face the female aga in and repeats his head display. 
Durin g co pulation, the male assumes the usual tortoi se 
mating pos ture. stretching his neck and groa ning . There 
appears to be no butting or biting of the fe m ale at any 
sta ge of co urt ship. but such agg ressive int e rac tions ap­
parently occu r between mal es (P. Youngprapakorn,pas. 
l'0 /11111.) . 

A sing le observation indica tes that the female di gs only 
a very shall ow nes t and finishes nesting by gathering leaves 
with her hind legs 10 cove r the eggs. No inform ation is 
ava ilabl e about the duration of incuba tion in the wild. 

A ju veni le M. impressa from Phu Luan g (preserved in 
the resea rch stati on co llec tion ) has a CL of 102 mm and 
shows three clisrinct grow th annu li. The relain ed original 
areo li on the sc utes allow us to ca lculat e its si1.c at hatchin g 
as 50.6 mm CL . 

Ln view of the greatly incre as ing trade in this spec ies for 
the hobbyi l market and espec ially to the Vietnamese and 
south ern Chinese foodmarkets (Due and Broad. 1995: 
Jenkin s, 1995; J . Bu skirk, A. Lind strom , P. Pritchard. pcrs. 
co,11111.) and great ly increase d loca l huntin g press ures. it is 
imperative that M. impres.1·a be e ffecti ve ly protected . Thai ­
land has already recognized it as one of ii~ priorit y species, 
has banned all trad e and exploitati on. and is enfo rc ing thi s 
ban. Ln Myanmar the spec ies is nomin ally protected hy the 
genera l proh ibition of co mmercia l trade in wildlife produ c ts, 
but co llection for personal co nsumption is allowed . Thi s. 
toget her with the ab ence of wildlife law enforcem ent and 
Lhe unstab le political situation in mosl of the bo rder regions, 
resu lts in litt le or no effec tive protection in Myanmar. 
Neither Laos nor Vietnam currently protec t~ the spec ies . 
Specimens of M. i111pressu rece ntly reported from Vietnam , 
Yunnan. Hainan, and elsew here iu China (Buskirk , 1989; 
Zhao and Adler. 1993: Espenshade and Buskirk, 1994; 
Kuch ling, 1995) genera lly become known via foodmarkets 
and. irres pec tive whethe r locally caugh t or smugg led from 
nea rby Myanmar, Laos, or Vietnam. thi s does not bode well 
for nawral popu lations. Th e genera l rarity of the species, 
eve n in loca lized areas where it is confirm ed to occ ur. and the 
ex treme ly slow recovery of disnirbed popu lations arg ue for 
urgent upgrad ing o f co nserva tion effo rrs fo r thi s ~pec ies. 
Swdi e!> of the natura l diet. hab itat selec tion , hom e range and 
poss ible seaso nal move me nL pattern !>, population structure 
and de nsities. grow th rate, and rec ruitm ent are all required. 
Res ult s o f such studi es must be incorporated in sa nctuary 
manage ment practices . An asse ssmen t of illegal tortoise 
co llec tio n co ncom itant w ith lega l co llect ion o f mushrooms, 
palm fruits. and other forest produce from Phu Luang 
Wildlif e Sanctuary is essent ia l. Glimp ses or the life history 
of thi morp holog ica lly primitive torto ise show an anima l 
that has deve loped complex behaviora l patterns to adap t t.o 

its rich forest habitat: it is our dut y to ensure the perpetuuJ 
surviva l of this stunnin gly beautiful spec ies and its mount ain 
forest habitat. 
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