
 

~ 1175 ~ 

International Journal of Chemical Studies 2020; 8(1): 1175-1180

 
 
 
 
 
 
 
 
 
 
 
P-ISSN: 2349–8528 
E-ISSN: 2321–4902 

IJCS 2020; 8(1): 1175-1180 

© 2020 IJCS 

Received: 16-11-2019 

Accepted: 18-12-2019 

 
Taigor SR 

School of Studies in Zoology, 

Jiwaji University, Gwalior, 

Madhya Pradesh, India 

 

RJ Rao 

School of Studies in Zoology, 

Jiwaji University, Gwalior, 

Madhya Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Taigor SR 

School of Studies in Zoology, 

Jiwaji University, Gwalior, 

Madhya Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment of sand quality of nesting and basking 

sites of crocodile and turtles in the Chambal 

River, India 

 
Taigor SR and RJ Rao 

 

DOI: https://doi.org/10.22271/chemi.2020.v8.i1p.8411 

 
Abstract 

Sand banks are very much useful for the aquatic animals for nesting and basking specially in crocodile 

and turtles. Being aquatic animals the reptiles in the river such as Gharial, mugger and freshwater turtles 

come out on the sand bank for basking and laying eggs specially constructed by individual female.  

The Physico-chemical characteristic of 20 nesting and basking sites of crocodiles and turtles in the 

Chambal River were carried out between Pali-Chakar nagar riverine stretch, approx. 425 kms during 

nesting season April, 2006. The sand quality parameters namely average temperature (29.2 0C), average 

moisture content (8%), average pH (7.5), average electric conductivity (1.3 u mho/cm), average available 

nitrogen (93.7 Kg/h.), average available phosphorous (3.8 Kg/h.) and average potash (416.6 Kg/h.), were 

analysed reflects on the pristine nature of the river in Chambal. The sand quality analysis indicated that 

the river sand in the River area is pollution free and can serve as a good habitat for many aquatic animals 

including reptilian species. 
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Introduction 

The habitat quality of different aquatic animals had been extensively analyzed in different 

aquatic bodies. The animals include turtles (Rao, 1990) [16], Crocodiles (Singh, 1978; 1985; 

Rao 1988; Sharma, 1991) [26, 25, 15, 22], Otters (Hussain, 1993) [5] and wetland birds (Ali and 

Vijayan, 1986) [1]. These aquatic animals prefer different habitat characteristics like deep or 

shallow waters, fast or slow flowing Rivers, and sandy or muddy or Rocky River banks for 

various activities like feeding, basking and breeding. Habitat preferences by various size/age 

groups were also reported for turtles (Rao, 1990) [16]; Crocodiles (Singh, 1978, 1985) [26, 25] and 

Otters (Hussain, 1993, Taigor, 2007, 2009, Taigor and Rao, 2008, 2010a, 2010b, 2014) [5, 30, 32, 

33, 35, 21, 34, 31]. 

Temperature, water, and respirator gases are considered the most important physical variables 

affecting the survival of reptilian embryos (Packard and Packard, 1988) [12]. Water quality 

changes linked to sand and gravel mining include increases in turbidity, changes to water 

temperature, changes to the distribution and availability of habitats and increased pollutants 

and salt water intrusion (Koehnken, L, 2018, Singh et al, 2014, Sulekha, et al. 2014, Sitaram 

and Rao, 2012) [6, 23, 28, 27]. Factor affects and connotation of Sand quality of riverine habitats, 

Nesting and basking patterns of crocodile and turtles are discussed in this paper.  

 

Material and Methods 

20 sand samples from important crocodile nesting sites were collected during pre-monsoon 

period in day time 0900-1700 hour for analysis. 7 variables i.e. as temperature, moisture 

content, pH, electrical conductivity, available nitrogen, available phosphorus and available 

potash were estimated. Detailed methods for determination of each variable adopted are 

described as under: sand samples were collected in polythene bags, oven dried and subject to 

various chemical analyses such as electrical conductivity, available nitrogen, available 

phosphorus and available potash in the laboratory. Temperature and pH of the sand samples 

were recorded in the field during the day times. Standard procedures described o the text by 

Piper (1966) were followed for sand samples analysis. 
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Results and discussion 

The physico-chemical characteristics of sand from Crocodile 

and Turtle nesting sites in the Chambal River were studied. 

Various parameters like temperature, moisture content, pH, 

electric conductivity, available nitrogen, available 

phosphorous and potash were analysed.  

The river banks filled with sand of varied nature are important 

habitats for basking and nesting of crocodiles, turtles, birds 

and otters (Rao, 1990) [16]. The physico-chemical 

characteristics of sand from the nesting sites were analyzed. 

From the results of sand sample analysis, it is evident that 

typical chemical characteristics of sand are required for 

development of the egg. Temperature, water and respiratory 

gases are considered the most important physical variables 

affecting the survivable of reptilian embryos (Packard and 

Packard, 1988) [12]. Carr and Hirth (1962) [2] determined that 

below a depth of 30 cm, sand temperatures at South West Bay 

beach stayed between 27-29.5 0C over a 61d period during the 

nesting season. Thus, eggs would not be exposed to 

temperatures likely to induce mortality- i.e., above 33 0C or 

below 25 0C (Miller, 1982, Rao et al. 2016) [8, 18]. 

The overall chemical composition of the soil is regulated by 

its moisture content, which depends upon the temperature. In 

the present study nest, temperature 30.1 0C at Tighari Rithora 

and Puraini and 28 0C Gyanpura and Sahaspura. Sharma 

(1991) [22] observed temperature was as 31 0C in Baroli and 

Gyanpura. The moisture content was more where temperature 

was low. Sushant et al. (1983) observed temperature 

variations from 30.5 to 32.5 0C at one section of Chambal 

River in 1977 when moisture content was found to be 5-7% 

by weight. In the nest of Gharials, the temperature may 

influence greatly the development of embryo and in early 

stages of incubation; it helps in determination of sex (Webb et 

al. 1983) [36]. In the present study soil temperature at Gharial 

nesting sites are ranged from 28 0C to 31 0C. Fig. 1 and 2 The 

nest temperature is regulated depending on the physical 

characteristics of sand. Suitable sand is a primary requirement 

of Gharial to nest at the required temperature for successful 

incubation of eggs. 

 

 
 

Fig 1: Variations of temperatures in different nesting and basking sites 

 

 
 

Fig 2: Variations of moisture content in different nesting and basking sites 

 

In the summer season the pH of sand ranged from 8.3 to 9. It 

was minimum at Bagadia (8.3) while maximum at Gyanpura 

(9.0). Sharma (1991) [22] recorded minimum pH at Barra (7.2) 

and maximum at Kenjara (7.8). The details soil survey 

http://www.chemijournal.com/


 

~ 1177 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

revealed that pH of sand on the Chambal River ranged from 

7.1 to 9.0 (Pre-irrigation detailed soil survey report of Morena 

tehasil by V.K. Mishra, 1974) [9]. Murthy et al. (1982) [11] 

stated that pH of vertical and associated soils is related to the 

nature of the parent material and topographic situation and it 

generally shows an increasing trend though depth in arid, 

semi-arid and dry sub humid areas and in low lying situations 

due to a corresponding increase in CaCo3 and salts in sub soil 

layers under Indian conditions although pH varied from soil 

to soil ranging mostly 7.5 to 8.6 it may also range from 9.0 to 

9.5 at place losing signs of alkalinity. Fig. 3 

 

 

 
 

Fig 3: Variations of pH in different nesting and basking sites 

 

Richards (1954) [19] stated that electrical conductivity is an in 

directive measures of water-soluble salts present in the soil. 

The electric conductivity of saturation extract is related to 

total soluble salts depending upon the texture. The amount of 

these salts affects physico-chemical properties of soil largely. 

The excessive accumulation of exchangeable sodium in the 

soil reveals an adverse effect on soil physical properties and 

effects nutrition disorders like high Na, low Ca and high pH. 

The electrical conductivity of the sand samples from the 

Chambal River varied from 0.9 to 3.2 u mho/cm in summer 

session. During the study period, minimum electric 

conductivity was found at Baroli, Daljit ka Pura, Sahaspura 

and Mahuwa (0.9 u mho/cm) and maximum was at Barai (3.2 

u mho/cm). Sharma (1991) [22] reported maximum electric 

conductivity at Gyanpura, Puraini and Barai (0.48) and 

minimum was at Tighari Rithora (0.30). Roy et al. (1967) [20] 

also reported that electrical conductivity of Raisen district of 

M.P. ranges from 0.25 to 1.25 m. mhos/cm at 25 0C in 1:2.5 

soil water suspensions. Fig. 4 

 

 
 

Fig 4: Variations of electrical conductivity in different nesting and basking sites 

 

The Indian soils have very low nitrogen content because of 

the tropical climate. Singh et al. (1971) [24] found that soils of 

Indore blocks were low in available nitrogen. The alluvial 

soils of Chambal division have low nitrogen level. The 
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available nitrogen was found to vary from 62 kg/h to 175 

kg/h. in the present study. It is observed that high amount of 

available nitrogen was found in the sand at Bindwa (175 kg/h) 

and low amount at Dang Basai (62 kg/h). Sharma (1991) [22] 

found high amount of available nitrogen was at Puraini (198.6 

kg/h) and low amount of nitrogen amount was at Baroli 

(186.2 kg/h). From the results of available nitrogen, it appears 

that there is no definite correlation between available nitrogen 

and formation of nests. Fig. 5  

 

 
 

Fig 5: Variations of available nitrogen in different nesting and basking sites 

 

During the present study, available phosphorus in the sand 

was found to vary from 0.25 kg/h to 22 kg/h. It was observed 

that high amount of Available Phosphorous was found at 

Daljit ka Pura (22 kg/h) and low amount was at Barra (0.25 

kg/h). Sharma (1991) [22] reported high amount of available 

Phosphorous at Baroli (6.52 kg/h) and low amount of nitrogen 

amount at Nadigaon (3.48 kg/h). Godfrey et al. (1954) [3] 

observed that total phosphorous showed decreased in the 

profile. The phosphorous measured in B-horizon was less 

than in A and C-horizons. They concluded that a definite 

relationship exists between quantity and distribution of 

phosphorous and stage of profile development. Fig. 6  

 

 
 

Fig 6: Variations of available phosphorus in different nesting and basking sites 

 

In case of available Potash, it ranged from 57.2 kg/h to 800 

kg/h in the study period. It was observed that high amount of 

Potash was found at Gyanpura (800 kg/h) and low amount 

was at Batesura (57.2 kg/h). According to Sharma (1991) [22] 

high amount of Potash was at Gyanpura (198.2 kg/h) and low 

amount of Potash was at Barra (127.6 kg/h). Ramamoorthy et 

al. (1969) observed that out of the reported 184 districts of 

India, 36 were low, 98 medium and 50 districts had high 

values in available potash status. Fig. 7  
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Fig 7: Variations of available Potash in different nesting and basking sites 

 

Conclusion  

The Chambal River is perennial, having its origin in 

Vindhyan Range near Mhow district of Madhya Pradesh. It 

flows in a North-eastern direction, passing through Rajasthan 

up to the point where its major tributary, Parbati joins it near 

Pali. Thereafter, it flows in an eastern direction, forming the 

boundary of M.P. and Rajasthan and M.P. and Uttar Pradesh. 

The Chambal River is a good habitat for large number of 

aquatic animals including a variety of fishes, crocodiles, 

turtles, migratory birds, aquatic mammals like dolphin and 

otter. Sand-banks, sand-bars and sand-spits are important 

resting and breeding sites, in the National Chambal Sanctuary, 

for the gharial, mugger, nine species of fresh-water turtle, and 

ground-nesting birds like the Indian skimmer, black-bellied 

tern, little tern, small pratincole and thick-knee, among others 

(Hussain, 2009; Moll, 1997; Sundar, 2004, Meena et al., 

2017, Rao et al., 2013) [4, 10, 29, 7, 17]. In this studies, baseline 

sand characteristics of nesting and basting sites of Crocodile 

and Turtles were only analyses. For assessment of influence 

of sand characteristics in riverine habitats, nesting and 

basking patters of Crocodiles and turtles need to be conducted 

systematic long-term study.  

 

Acknowledgement 

We are thankful to head, School of Studies in Zoology, Jiwaji 

University, Gwalior for provided laboratory facility. We are 

also thankful to the Forest department of Madhya Pradesh for 

local assistance and permission to work. We are also thankful 

to Agricultural College, Gwalior for analysis of sand samples. 

 

Reference 

1. Ali S, Vijayan VS. Keoladeo National Park Ecology 

Study. Summary Report. 1980-1985. Bombay Nat. Hist. 

Soc. Bombay, 1986. 

2. Carr A, Hirth HF. The ecology and migrations of sea 

turtles, 5. Comparative features of isolated green turtle 

colonies. Amer. Mus. Novitates. 1962; 2091:42. 

3. Godfrey JT, Vidal CR, Smith EW, J. Cooper effect of 

time ordering in the unified theory. Phys. Rev. 1954; 

A3:1543-546.  

4. Hussain SA. Basking site and water depth selection by 

gharial Gavialis gangeticus Gmelin 1789 (Crocodylia, 

Reptilia) in National Chambal Sanctuary, India and its 

implication for river conservation.’ Aquatic 

Conservation: Marine and Freshwater Ecosystems. 2009; 

19:127-133. 

5. Hussain SA. Aspects of the ecology of smooth coated 

Indian otter (Lutra perspicillata). In National Chambal 

Sanctuary. Ph.D. thesis AMU, Aligarh, 1993. 

6. Koehnken L, Rintoul M. Impacts of Sand Mining on 

Ecosystem Structure, Process and Biodiversity in Rivers. 

WWF, 2018.  

7. Meena H, Nama K, Taigor SR, Chaudhary K. 

Comparative population status of Gavialis gangeticus in 

S.E., part of NCS, Rajasthan. Int. J Inov. Res. Adv. 

Studies (IJIRAS). 2017; 4:354-357.  

8. Miller JD. Embryology of marine turtles. Unpubli. Ph.D. 

dissert. The University of New England, Armidae, New 

South Wales, Australia, 1982; 1(2) 

9. Mishra VK. Pre investigation details soil survey report of 

Morena Tehsil, Report 1974, 8. 

10. Moll EO. ‘Effects of habitat alteration on river turtles of 

tropical Asia with emphasis on sand mining and dams.’ 

in J. V. Abbema ed. Proceedings: Conservation, 

Restoration, and Management of Tortoises and Turtles 

New York.1997, 37-41.  

11. Murthy RS, Bhattachary JC, Landey RJ, Pofale RM. 

Distribution characteristics and classification of vertisols. 

Vertisols and Rice soils of the tropics. 12th Int. congress 

soil sc. New Delhi. 1982, 3-22. 

12. Packard GC, Packard MJ. The physiological ecology of 

reptilian eggs and embryos, In: Biology of the reptilian 

Ecology B. Defense and life history. C. Gans and R.B. 

Huey (eds.) Alan R. Liss, Inc., New York, New York. 

1988; 16:523-605. 

13. Piper CS. Soil and plant analysis. Hans, publisher, 

Bombay, 1966 

14. Ramamoorthy B, Bajaj JG. Available nitrogen, 

phosphorous and potassium status of India soils. Fert. 

News, 1969; 14(25):40. 

15. Rao RJ. Nesting ecology of gharial in the National 

Chambal Sanctuary. WII, Mimeo. 1988, 105. 

http://www.chemijournal.com/


 

~ 1180 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

16. Rao RJ. Ecological relationships among freshwater 

turtles in the National Chambal Sanctuary. Study report. 

WII. Mimeo, 1990, 1-212.  

17. Rao RJ, Taigor S, Singh H, Dasgupta N. Monitoring of 

Gharial (Gavialis gangeticus) and its habitat in the 

National Chambal Sanctuary, India. Proceeding: World 

Crocodile Conference 22nd Meeting of the IUCN SSC 

Crocodile Specialist Group, 2013, 66-73.  

18. Rao RJ, Taigor S, Gowher Ahmad Sheikh. Quality 

Mapping of Gharial Habitat in National Chambal 

Sanctuary. In Crocodiles. Proceedings of the 24th 

Working Meeting of the IUCN-SSC Crocodile Specialist 

Group. IUCN: Gland, Switzerland, 2016, 125-135. 

19. Richards LA. (Ed.).Diagnosis and improment of saline 

and alkaline soils, USDA hand book, 60 Washington, 

D.C, 1954. 

20. Roy BB, Barde PC, Shonware, Kolarkar AS. Soil survey 

and land use of Bari development block (Sultanpur) 

district Raisen (M.P.). Report no. 249. All India soil and 

land use survey of black soil region, Nagpur, 1967 

21. Taigor SR, Rao RJ. Habitat features of aquatic animals in 

the National Chambal Sanctuary, Madhya Pradesh, India. 

Asian J. Exp. Biol. Sci. 2010; 1(2):409-414.  

22. Sharma RK. Detailed chemical study on the egg of 

Gharial (Gavialis gangeticus) (Gmelin) (Reptilia, 

Crocodilia) with reference to environment. Ph.D. thesis, 

Jiwaji University, Gwalior, 1991. 

23. Singh, Arpita, Khudsar Faiyaz A, Taigor SR. Impact of 

Neighbourhood Communities in National Chambal 

Sanctuary, Rajasthan. A short-term study carried for 

partial fulfilment of Master of Arts in Environment 

Studies, University of Delhi, Delhi 2014, 1-78.  

24. Singh D, Lole BS. Fertility status of the medium black 

soils of Indore district (M.P.). The Alahobad Farmer, 

1971; II:126-127. 

25. Singh LAK, Rao RJ. Ecological Relationship among 

turtles in National Chambal Sanctuary, Interim Study 

Report-2. National Chambal Sanctuary, Deori, Morena, 

Madhya Pradesh. 1985, 27  

26. Singh LAK. Ecological studies on the Indian gharial 

Gavialis gangeticus (Gmelin) (Reptilia, Crocodilia) Ph.D 

thesis, Utkal University, Bhubaneswar, 1978. 

27. Sitaram Taigor, Rao RJ. Biodiversity and anthropogenic 

threats; Aquatic biodiversity and threats assessments in 

the Chambal River, Madhya Pradesh, India. Book 

published by Lambert Academic Publishing, Germany. 

2012, 1-132.  

28. Sulekha, Khudsar, Faiyaz A, Taigor SR. To study the 

potential for ecotourism in National Chambal Sanctuary, 

Rajasthan. A short-term study carried for partial 

fulfilment of Masters of Arts in Environmental Studies, 

University of Delhi, Delhi, 2014, 1-85.  

29. Sundar G. Observations on breeding Indian Skimmers 

Rynchops albicollis in the National Chambal Sanctuary, 

Uttar Pradesh, India. Forktail. 2004; 20:89-90. 

30. Taigor SR. Threats of Sand Mining on the nesting of 

Turtles and Gharial in the National Chambal Sanctuary, 

Madhya Pradesh. Report submitted to the Madhya 

Pradesh State biodiversity board Bhopal. 2007, 1-88.  

31. Taigor SR, Rao RJ. Assessment of potential suitable 

habitats stretch of fresh water Crocodile, Gharial Gavialis 

gangeticus (Gmelin 1789) in the Chambal River, Madhya 

Pradesh, India: Int. J Env. Sc. 2014; 4(4):544-550.  

32. Taigor SR. Studies on Impact of Sand Mining on 

Wildlife Habitats in the National Chambal Sanctuary, 

Madhya Pradesh. Jiwaji University, Gwalior, Madhya 

Pradesh, 2009. 

33. Taigor SR, Rao RJS. mining practices on the Chambal 

river banks and their impact on the aquatic animal 

biodiversity. Journal of Env. Res. Dev. 2008; 2(4):644-

650.  

34. Taigor SR, Rao RJ. Anthropogenic threats in the National 

Chambal Sanctuary, Madhya Pradesh, India, Tiger Paper, 

2010; 37(1):23-27. 

35. Taigor SR, Faiyaz A, Khudsar, Rao RJ. Current 

population, distribution and dynamics of aquatic animal 

diversity of Chambal River, Madhya Pradesh and its 

threats of sand mining: In Wildlife Biodiversity 

Conservation: (edited). By Mallapureddi Vikram Reddy. 

Daya Pub. Delhi, 2008, 224-233.  

36. Webb GJW, Bluckwork R, Sack GC, Manolis SC. An 

interim method for estimating the age of Crocodylus 

porosus embryos. Aust. Wildlife research. 1983; 10:563-

570.1983. 

http://www.chemijournal.com/

