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Abstract: The present study deals with biology, ecology and population dynamics of freshwater turtle Kachuga tentoria and its role 
as water purifier. The study area Panchnada is the site, where five important national rivers meet together and is preserving an 
appreciable population of nine species of fresh water turtles. Kachuga tentoria was located at all the sampling stations surveyed by 
the authors, and hence selected for the present study. Different activities (nesting, incubation, predation and other reproductive 
aspects), climatic conditions, habitat, population density and morphometric features were worked out in detail. A time bound 
conservation strategy is needed to save this species from extinction. In situ conservation will be more helpful for the recruitment of 
the population of this species. It will help in the “hatch and release programme” to clean different polluted national rivers. 
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Introduction 
 

Fresh water turtles of India inhabit different water 
bodies ranging from shallow ponds to deep lakes & rivers and 
are divided into two broad categories namely hard shell turtle 
(Emydid turtle) and soft shell turtle (Trionychid turtle). The hard 
shell turtles representing 16 species have thick and hard 
carapace & plastron, while, six species of soft shell turtles are 
covered with soft fleshy carapace and plastron. Few studies 
conducted on Indian fresh water turtles have mainly dealt with 
taxonomy and their broad distributional ranges (Smith 1933; 
Pritchard, 1979; Daniel, 1983; Das, 1985; Moll, 1984). Biology, 
ecology and population dynamics of fresh water turtles are 
considered as one of the presenting problem to device 
management strategies. Population of fresh water turtles in 
different water bodies are decreasing (Moll, 1984). In national 
chambal sanctuary (NCS), a number of turtles are endangered 
in the schedules of Indian Wild life Protection Act, 1972 and in 
the Red Data Book (IUCN, 1982; Rao, 1989). Changes in the 
characteristics of fresh water bodies have caused great 
concern for the welfare of aquatic animals population 
particularly crocodiles, turtles and other aquatic species. With 
this, in view the biology and ecology of fresh water turtles and 
their population in the area surveyed by the authors are of 
great scientific interest. Many fresh water turtles are regarded 
as water purifiers and indicators of pollution. The conservation 
and hatch and release programmes of fresh water turtles was 
started in the last decade for purifying different fresh water 
bodies, mainly Ganga river in northern India, but it was not 
successful due to the loss in vital capacity of eggs during 
transportation. The present spot i.e. national chambal 
sanctuary can prove very useful   for the recruitment of eggs 
and “hatch and release programme” of fresh water turtles. It is 
an important area where sound research programme needs to 
be undertaken to answer the following questions: Can fresh 

water turtles provide meaningful indicators of environmental 
qualities and be used as biological monitors of changing aquatic 
ecosystems? 
 

Materials and Methods 
 

Study area: Panchnada as the name indicates is an unique 
natural site in northern India where five big and important 
national rivers meet together viz. Yamuna, Chambal, Sindh, 
Quari and Pahuj. It is the tail point of national chambal 
sanctuary declared by Govt.Of India (1987). For convenience of 
study, the three sampling stations were established in the area 
as shown in the map (Fig. 1): 
 

 1.   Yamuna at Rajghat- 30km. from research centre, 
frequented by predators and motorable road upto the 
bank. 

 2.  Chambal at Garahyata- 40 km from research centre, 
predation less, motorable road 2 km. away from the river 
bank.     

 3.  Panchnada(confluence of all) at Bitholi- 50 km from 
research centre, predation high, frequenting of men very 
less,motorable road up to the bank.  

 

Turtle species and identification: Turtle species and 
identification of turtles was based on direct sighting and the 
dead shells collected from the river banks. Keys for identification 
of species given by Smith (1933); Das (1985) and Hanfee 
(1999) were followed for this purpose. 
 

Body size and morphometric ratio: Shell measurements of 
turtles were carried out as described by Singh (1985). 
Straightline measurement of carapace length (CL), carapace 
width (CW) and plastron length (PL) were monitored using 
vernier callipers and body weight (BW) was measured by using 
spring balance. 
 

Turtle population and population dynamics:  Annual  surveys   
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Fig. 1: Map of Panchnada area. 
 
Table – 1 : Shell measurement of Kachuga species. 
 

Female 
species 

CL 
(cm) 

CW 
(mm) 

PL 
(mm) 

SH 
(mm) 

BW 
(gm) 

Kachuga tentoria  
n=15 

x  = 22.59 
SD =1.9 
Range =18.5-26 

x  = 16.9 
SD =1.3 
Range =14.5-
19.5 

x = 22.8 
SD =1.5 
Range =18.8-
24.8 

x  = 18.9 
SD =1.4 
Range 8.8-12.5 

x  = 1583.8 
Range =1898-
285 

 Male species CL (cm.) BW (gm.) BW/CL 

Kachuga. tentoria  
n=4 

x   =90.0 
SD = 4.6 
Range = 84.8-97.8 

x  = 110.8 
SD = 24.4 
Range = 90.8 – 150.0 

0.01 

 

were conducted between 900hr and 1600hr during December 
to February  (2001-2003)  when  most  of the  turtles  remain 
out of water for a considerable time for basking. To estimate 
the total population of turtles, method adopted by Singh (1985) 
was followed. Accurate determination of the species and sexes 
was done. 
 

Turtle habitat: Habitat preference of each turtle species was 
determined by field observation with the help of a binocular. 
Habitat types were marked by taking the river bank condition, 
vegetation characteristics (both aquatic and terrestrial) and the 
water depth during summer. Whenever turtles were sighted, 

the observation with respect to the species, total animals, sex, 
location etc. were recorded in the field map sheets. 
 

Nesting, incubation and predation: Surveys were made along 
the three sampling stations to identify nesting and predation 
sites. Nesting sites were recorded in the field map sheets. Nests 
were excavated and measurement of individual nests were 
recorded separately with information on clutch size and egg 
measurements. The nest temperature was recorded on the spot 
by digital mercury thermometer.  
 

Hatchlings and hatching success: Hatchling emergence 
patterns of all turtle species were studied by survey in all the 
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three sampling stations. The head and limbs of the hatchlings 
were marked similar to those of adults. 
 

Climatological data: Air and water temperature were recorded 
three times i.e. morning, noon & evening during each field day 
wherever applicable. These data have been used to analyze 
the basking, ambient temperature and related nesting activities.  
 

Data analysis: Data were analyzed using standard statistical 
methods given by Elhance, (1972). Means were expressed with 
standard deviation, sample size and range extremes. 
 

Food and feeding: Food and feeding preference was studied 
by analyzing the faeces of the turtles collected from the wild 
and keeping them in separate enclosures. The faeces were 
washed thoroughly and the plant material was separated.The 
methods adopted were those of Mahmoud and Klica (1979). 
 

Results and Discussion 
 

Two types of turtles were observed during exploration. 
Two types of turtles observed during exploration were hard shell 
turtles and soft shell turtles. Different species of turtles observed 
at station I, II and III are: 
 Station I Station II Station III 
 Hard shell turtles 
       ----------                             Hardella thurgii Hardella thurgii 
 Kachuga   

tentoria 
Kachuga 
tentoria       

Kachuga 
tentoria 

 Kachuga   
dhongoka 

Kachuga 
dhongoka     

Kachuga 
dhongoka 

 ---------- ----------   Kachuga tecta 
 Kachuga 

kachuga   
Kachuga 
kachuga      

Kachuga 
kachuga   

 Soft shell turtles 
 Lissemys  

punctata 
Lissemys 
punctata        

Lissemys 
punctata 

 Aspidertes  
gangeticus 

Aspidertes 
gangeticus   

Aspidertes 
gangeticus       

 Chitra  indica Chitra indica        Chitra indica 
 ----------   ------------   Trionyx hurum 
 

Kachuga tentoria (Common name Indian pinked ring tent turtle 
or Pacheda) was observed at all the three sampling stations 
surveyed by the authors. Classification, morphology, 
morphometric study, population dynamics, habitat, nesting, 
incubation, predation, hatchling success, hatching success, 
climate conditions, food and feeding habits of Kachuga tentoria 
are given below.  
 

Classification: Classification of K. tentoria is:  
 

Phylum Chordata 
 Subphylum       Vertebrata 
 Class                 Reptilia 
 SubClass Anapsida 
 Order Testudinata 
  Family  Emydidae 
 Genus Kachuga  
 Species tentoria 

 

 

Fig. 2(a): Dorsal view of Kachuga tentoria. 
 

 
 

Fig. 2(b): Ventral view of Kachuga tentoria. 
 

Morphology: Carapace elevated, oval with a distinct vertebral 
keel that is spiked, especially on vertebral III, vertebral II and IV 
longer than vertebral V wider than long, vertebral I and II longer 
than wide or wider than long; plastron truncated anteriorly 
notched  posteriorly,  snout  pointed,  the  skin   at  the   back  of  
forehead  with  irregular  scales, upper jaw unnotched, serrated, 
alveolar surface broad, with a single V-shaped ridge (Fig. 2 a 
and b). Other morphological features are: 
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Plastron formula: 
abdominal>femoral>pectoral>humaral>anal>gular 
Colour: Variable , depending on the subspecies . 
Carapace width (curved ): Female,19.9 cm. (average of 3 
specimen ) Male 19.2 cm.(one  specimen only ) 
Carapace  length  (curved): Female 20 cm. Male 18.7cm. 
Average plastron length: Female,20.1 cm. Male, 16.2 cm. 
Average shell height: Female,11.3 cm. Male, 9.7 cm. 
Average weight: Female,1335 gm. Male,794 gm. 
Sexual dimorphism: Males are smaller with comparatively 
longer and thicker tails. 
 

Morphometric study: The average shell measurement of the 
adult Kachuga species are presented in Table 1.The largest 
specimen of female Kachuga tentoria was 26.5cm and males 
were smaller than females. The ratio of body weight to 

carapace length (BW/CL) of male Kachuga tentoria was 0.01. 
The shell is narrower (CW/CL=0.74) and high (SH/CL=0.47). 
The ratio PL/CL of Kachuga tentoria is 0.97. 
 

Turtle population and population dynamics: Surveys were 
conducted along the three sampling stations to identify nesting 
and basking places and to count the population of Kachuga 
tentoria. Although the data collected in the survey do not 
provide the total population of turtle in the study area, but it 
determines the density patterns of turtle population. During the 
survey it was found that individual species were difficult to 
identify from a distance through binoculars, therefore close 
watch was needed to identify Kachuga tentoria. The data are 
presented in the Table 2.      
 

 Turtle habitat: Five habitat types were explored, depending on 
the nature of the bank.  

 

 

 
 

Fig. 3(a): Type Ihabitat used by Kachuga tentoria at station II 
 

 
 

Fig. 3(b): Kachuga tentoria basking at station I. 
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Type I: Both the banks are muddy formed by erosion of 
ravines. adjacent to the  river and the river depth varies from 5 
to 15 meters . 
Type II: Both the banks are muddy or one bank is sandy and 
other bank is either muddy or hard soil, deep and shallow water 
with a depth of 2-15 meters. 
Type III: One bank is sandy and other bank is rocky. Rocks are 
also present in the mid river islands, river depth varies from 4-
12 meters. 
Type IV: Both the banks are rocky with alluvial deposits. The 
river is deep and fast at some places. 
Type V: At many places long riverlets were observed which 
were filled with flood water during monsoon season. 

Turtles use above different  types of habitat for 
basking, feeding and nesting purposes as shown in Fig. 3 a 
and b.  
Nesting, incubation and predation: Reproduction of Kachuga 
tentoria was studied in detail. Kachuga tentoria search for a 
suitable place to build their nest (Fig  4). The tracks from the 

river to the nest were usually zigzagged. However, the returning 
track is always straight indicating that the turtle reached the river 
directly without any wandering at the nesting sites. This was 
confirmed from the behavior of turtles nested during day time. 
Nesting occurs seasonally during late September to late 
February.  During survey two predated nests and three nests 
based on turtle tracks of nesting female were observed. All were 
whole nesters, laying eggs in nest pits excavated in different 
nesting areas. Nesting was generally related with the climatic 
changes. The onset of nesting appears to be determined by 
environmental temperature. Details of nesting sites of Kachuga 
tentoria  are  shown  in  the  Table  3.  During  nesting  season a 
number of live specimens were observed coming out of water 
one after the other and roaming over open sandy banks and 
sand bars. No nest was found in areas with dense ground cover 
along the river banks or in muddy and hard soils. 79.75% of the 
nests were on the flat sand banks. While excavating the nest 
cavity, the female oriented its position in such a way that the 
face  was  away  from  water  and  the  excavation  was done by  

 
Table – 2: Number of turtles sighted during different surveys conducted in the study area. (0-70 km.). 
 

2001-2002 2002-2003 Area (km) 

              H.                                S.                H.                                   S.  

0-10 42 4 5 4 
10-20 33 - 16 - 
20-30 3 1 17 1 
30-40 3 - 20 3 
40-50 11 - 35 8 
50-60 26 - 127 3 
60-70 16 6 30 2 
Total 134 11 250 21 
H = Hard shell turtles  S = Soft shell turtles 

 
Table – 3: Nesting sites of Kachuga tentoria. 
 

No. Total area 
(km) 

No. of nesting 
sites 

Nesting site 
density/km 

Survey 
units 

No. of units in which  
nesting sites present 

% 

1 
2 
3 

65 km 
60 km 
55 km 

13 
7 
8 

0.2 
0.11 
0.1 

13 
12 
8 

13 
7 
8 

100 
58.3 
100 

  28  33 28  
 

Table – 4: Body size, egg size and hatchling size of turtle species (Kachuga tentoria). 
 

Body measurement Egg measurement 
(mean) 

Hatching measurement 
(mean) 

S.N. Species 

Length 
(mm) 

Weight 
(gm) 

Clutch 
size 

Length 
(mm) 

Weight 
(gm) 

No. of 
hatchings 

Length 
(mm) 

Weight 
(gm) 

1 
 
2 
 
3 

Kachuga 
tentoria 
Kachuga 
tentoria 
Kachuga 
tentoria 

185.5 
 
235.5 
 
224.8 

988 
 
1815 
 
1588 

5 
 
8 
 
5 

46.1 
 
48.5 
 
58.5 

17.4 
 
22.5 
 
218 

1 
 
6 
 
3 

38.5 
 
38.2 
 
363 

7.5 
 
11.8 
 
18.3 
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Table – 5: Data on the body size and weight of hatchlings of Kachuga tentoria species. 
   

Hatchling measurement 

Species  n CL (cm) CW (mm) PL (mm) SH (mm) BW (gm) Total length 

Kachuga 
Tentoria 
Range 

18 x  = 37.7 
SD =2.4 
38.5 – 41.8 

 x  = 37.6 
SD =2.2 
27.8 – 37.8 

 x  = 34.1 
SD =1.9 
29.8 – 36.5 

 x  = 21.8 
SD =1.1 
19.5 – 24.8 

 x  = 11.9 
SD =1.7 
7.5 – 14.5 

 X  = 34.1 
SD =1.9 
29.8 – 36.5 

 

Table – 6: Over all climatic profile of the turtle in the Study area (2001-2003). 
 

Temperature ºC Relative humidity % Rainfall cm 

Coldest month (January) Hottest month (June) Average – 46.5 % Annual average =  27.0 cm. 
Minimum – 7.3 ºC 
Maximum- 20.6 ºC 

Minimum – 26.3 ºC 
Maximum – 42.0 ºC 

 Annual average No of rainy days = 
45  

 
alternate semicircular movement of forelegs and hind legs. As 
soon as the nest cavity was ready, the female started laying 
eggs. After laying the last egg, the nest cavity was covered with 
loose earth and sand in such a way that it merges with its 
surrounding and is not easily seen. Incubation of eggs was 
noticed under three different sets of conditions:  
 

A. Under natural conditions 
B. In a hatchery made in open  
C. In a hatchery made inside a room. 
 

Incubation period varied with the temperature. Higher 
temperature accelerate the process of embryo development 
and lower temperature delays it. Changes of form influence the 
habit of fresh water turtles and rates of growth indicate adaptive 
strategies of Kachuga tentoria in varying environmental 
conditions. The main predators of turtles nest in the study area 
were Jackals, Hyenas and Monitor lizards (Varanous 
banglensis). In many nests the foot prints of predatory animals 
were also seen along with the tracks of the turtles. Such nests 
were always found predated. Jackals also predated on many 
newly emerged hatchings. They move to the water in May and 
June. When the field studies were resumed during September/ 
October after monsoon, a number of dead shells of turtles were 
found on the sand banks as shown in Fig. 5. 
 

Hatchling and hatching success: Data on the body size of 
female vs egg size vs hatchling size are shown in Table 4 and 
5. The first external indication of the hatchling is the 
appearance of a jagged crack on the egg shell near the 
hatchlings head portion. This phenomenon was observed in the 
eggs kept in a makeshift hatchery in a room. The hatchings 
emerge from the shell slowly and rest in the nest for periods 
varying from 1 to 6 days. Thereafter they come out of the nest 
and start moving perhaps in search of water by wandering 
hither and thither. The hatchling try to reach the water as 
quickly as possible and at this stage the mother does not seem 
to play any role. 
 

Climatic conditions: All turtles under study were totally 
aquatic. They come out from the water for basking and nesting, 
which are controlled by climatic conditions. Regular weather 
conditions of the study area were monitored. The data collected 

during the study period were analyzed and a more general 
climatic profile based largely on this data is given in Table 6. 
 

Food and feeding: Observation of faecal sample revealed that 
they consumed mostly (97%) vegetation. In only two turtles 
(5.8%) insect parts were found and a single turtle (2.9%) had 
fishy content. Food and feeding results indicate that Kachuga 
tentoria is omnivorous.                                                                                                                    
 

Hydrobiological researches (Narain and Chauhan, 
2000; Narain and Tewari, 2002) and biomonitoring of the area 
by our research teams indicated varying pollution load in all the 
stations surveyed. Little is known about the various ecological 
and biological information of fresh water turtles in India. 
However, studies on various aspects of turtle behavior, ecology 
and physiology have been carried out in other parts of the world 
(Gibbons, 1968; Moll and Legler, 1971; Gibbons and Green, 
1978; Pritchard, 1979; Moll et al., 1979; Bury, 1979; Ewert, 
1979; Vogt, 1980; Mitchell, 1985; Webb et al., 1986; Congdon et 
al., 1983; Iverson, 1988; Bhadauria and Mishra, 1988). Turtles 
are adapted for life in aquatic habitat through many ecological 
and morphological specializations. During survey, authors 
observed that of the total population of turtles found in the 
Indian sub continent (Smith, 1933; Pritchard, 1979; Daniel, 
1983; Das 1985), the study area constitute about 25% hard 
shell turtles and 50% soft shell turtles. Among the nine species 
observed, Kachuga tentoria was found to be the most common 
and abundant species present in all the sampling stations. The 
field study and surveys conducted for these turtles contributed 
knowledge on these less known animals, particularly the 
ecological relationship among them. The hard shell and soft 
shell turtles along with crocodiles occur in the national chambal 
sanctury and all of them occupy different niches within the same 
habitat and these studies are worth discussion. The small turtles 
(Kachuga tentoria) were capable of undertaking long distance 
movements, hence early in the season they nested far away 
from the water and left the strip adjacent to water surface for 
more heavy and large turtles. Congdon et al. (1983) stated that 
females located their nest a long distance from water and 
hatchlings emerging from the nest and moving over land to 
water should encounter greater energy expenditure and risk 
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than those associated  with nest nearest to water. The larger 
body of the female was useful in producing a larger number of 
eggs. Also the cost of the predators of searching larger areas 
may be offset by increased probability of encountering larger 
trails left by females as they move from water to nest sites. The 
authors concluded that female trouble may be related to the 
location areas with suitable physical conditions for nesting 
rather than nest predation rates. 

 
 

 
 

 Fig. 4: Nasting siye of K. tentoria at station II showing 
prodated nests the surrounding vegetation is also 
marked in the form of bush (Jhou). 

 

 
 

Fig. 5: Nesting site of K. tentoria at station I during survey. 

Jackals, wild cats, dogs,  mangooses, monitor lizards 
and predatory birds dig the nest to prey on eggs and emerging 
hatchling till they reach water. Storks, herons, carnivorous 
turtles, fishes and crocodiles pose a threat to them even after 
they reach water. The mother herself being a small and helpless 
creature, does not contribute any thing to the care and 
protection of young ones and they are entirely on their own in 
water. Man is by far the most important in the list of its natural 
enemies. Eggs and meat are consumed by fishermen 
communities and this threat alone is enough to exterminate this 
species if unchecked. Thus, the chances of survival in nature 
are very low. Due to increasing biotic pressure on their habitat, 
their population is decreasing and this calls for conservation 
efforts. Captive hatchings and release in rivers is an effective 
method of conservation. 

 

This species being essentially a vegetarian consumes 
mostly the aquatic vegetation and converts it into animal 
proteins which in turn come into food chain of carnivores. It thus 
helps in keeping any wetland ecosystem clean and healthy, and 
is very suitable for hatch and release programme. These turtles 
are also a part of human diet. It is for these reasons that this 
creature which has a lineage older than Dinosaurs needs 
protection to ensure its survival. The authors suggest that 
shifting  of freshly  laid  eggs  to a  protected  area until hatching 
will ensure 100% safety. Central hatcheries should be created 
on the river banks and eggs should be transported from the 
heavily disturbed nesting sites. Thus, by appropriate 
management and by providing healthy food and suitable 
temperature during  early stages , the turtles can be easily 
raised in captivity. Captive breeding of Kachuga tentoria is 
suggested for future “hatch and release programme” to purify 
different polluted rivers. The management activities taken for 
Ghariyal conservation can be extended in the Panchanada area 
of National Chambal Sanctuary for turtle conservation.     
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