


Studies on population status and distribution of Travancore tortoise, Indotestudo travancorica in  Western Ghats of  India.



Abstract: 
 The present study was undertaken to assess the population status and distribution of the Travancore tortoise, Indotestudo travancorica in the Western Ghats of Karnataka, Kerala and Tamil  Nadu for a period of three years from  April, 20022 to March, 2025. The survey was carried out covering wild life sanctuaries, tiger reserves, National national parks and protected forests. During the survey we encountered the Travancore tortoise in all the three states, ; however, the frequency of sightings were was very lesslow, as the species are is under severe threat. This evidence indicates a drastic decline in the population of the species in the wild. It is observed that the season also plays a major role in the frequency of sightings of the species in the wild.  The monsoon season are is the ideal season for sightings of the species in the wild as compared to other seasons. 
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INTRODUCTION: The Western Ghats of India are globally recognized as a region of immense importance for the conservation of biological diversity. It is characterized by a high level of biodiversity and endemism in its habitat. It is one of the 34 mega biodiversity hotspots in the world [10]. It encompasses tropical evergreen forest to deciduous forest in the world with a high level of speciation and endemism. It runs parallel along the Western coasts of India, starting from Gujarat and endsing in Tamil Nadu, passing through the states of Maharashtra, Goa, Karnataka, and Kerala. It is also called as the great Great escarpment Escarpment of India and also declared as a UNESCO world World heritage Heritage siteSite. It is a habitat for more than 325 globally threatened species, including 51 species which that are critically endangered in the wild. The whole Western Ghats covers 39 protected areas in seven separate clusters stretching over approximately 1, 80, 000180,000 square kilometreskilometers, which is 6 percent less than the total area of the Indian subcontinent and holds 30 percent of all species present in India [1].
        The Travancore tortoise occurs in evergreen, Moist moist deciduous,  bamboo forests and , rubber and teak plantations of the Western Ghats. It also inhabits marshlands, and rocky biotopes close to streams [15] [2] [12]. They hide in leaf litters and, ground level burrows for shelter. It is a crepuscular animal active during low low-light periods to avoid predators. It feeds on mushrooms, tender bamboo shoots,and fallen fruits of Artocarpus heterophyllus, Dillenia pentagyna,and Ficus virens.  It also feeds on frogs, insects, millipedes, and also plant stems and leaves.  
Description of Travancore tortoise: The species are characterised by having  elongated shells that, looks flat at the vertebral area, with serrated margins at the anterior and posterior ends. Head The head is cream or yellow yellow-brown, the orbit and nares are pinkish pinkish-red in colour, and the upper mandible is hooked and tricuspid in appearance. Upper The upper carapace and plastron are brown to chocolate chocolate-brown with black blotches, large, imbricate scales cover the anterior part of the forelimbs, . The tail has claw like spur ,and the nuchal scute absent. The species is sexually dimorphic, where in in males,  the abdominal plastron is concave, and in females, it is flat., The tail claw is longer and hooked in males and small and conical in females (as we observed adult males and females at in the Manambolly area of the Anamalai tiger reserve Reserve during survey). 

        The present study is an outcome of surveys carried out for three years from April, 2022 to March, 2025. The first survey was undertaken to in the Western Ghats of Karnataka for the period from 06.10.2022 to 22.10.2022. The Second second survey was undertaken to in the Western Ghats of Kerala for the period from 07.08.2023 to 26.08.2023. The Third third survey was undertaken to in the Western Ghats of Tamil Nadu for the period from 12.09.2024 to 28.09.2024.  The Objectives objectives of the present study are: (i) To study and Assess assess the status of the Travancore tortoise, Indotestudo travancorica in the Western Ghats (ii) To know the present population of the species in different reserve forests and protected areas in the western Ghats of Karnataka, Kerala, and Tamil Nadu (iii)  To study and explore the possible measures to improve its population in the wild. 	Comment by ...: This part should be added in materials and methods

Materials and Methods:

Study Area: The study was carried out in all the three states of the Western Ghats and are as follows;  :  
a. Western Ghats of Karnataka: The survey was conducted in four Districts districts comprises comprising many reserve forests, wildlife sanctuaries, and National national parks, namely (i) Mangalore District: Neria forest, Charnady ghat, Beltangady, Kukke Subramanya, Puttur, Sulya (ii) Udupi-Kollur--Mookambika Wildlife Sanctuary and Kudremukh Wildlife Sanctuary (iii) Shimoga District: Sharavathy wildlife Wildlife sanctuarySanctuary, Someshwara Wildlife sanctuarySanctuary, Agumbe forest division (iv) Coorg District (Madikeri): Pushpa Giri Wildlife sanctuarySanctuary, Thala Cauvery wildlife Wildlife sanctuary Sanctuary, and adjascentadjacent areas.  
b. Western Ghats of Kerala : The survey was conducted in four Districts districts comprises comprising many reserve forests, wildlife sanctuaries, and National national parks, namely (i) Trivandrum District: Neyyar Wildlife sanctuarySanctuary, Peppara Wildlife sanctuary Sanctuary, and Ponmudy Wildlife sanctuary Sanctuary (ii) Kollam District—- -Shendurney Wildlife Sanctuary (iii) Thrissur District: : Chalakudy forest Forest Division, Vazhachal forest Forest divisionDivision, Peechi-Vazhani Wildlife sanctuary Sanctuary and Chimmony wildlife Wildlife sanctuarySanctuary(iv) Kannur District : Arlam Wildlife sanctuary Sanctuary and adjascentadjacent areas. 
c.Western Ghats of Tamil Nadu: The survey was conducted in three Districts districts comprises many reserve forest, wildlife sanctuaries and National parks namely (i) Coimbatore District: Manambolly ranges, Valparai ranges, Kadambarai anti poaching camp area, Karian Shola National Park, Topslip of Anamalai Tiger Reserve, Pollachi;(ii)Kodaikanal District:Munnavanur ranges, Berinjam ranges and Perumpalam ranges of Kodaikanal Wild Life Sanctuary.(iii). Theni District: .Gudalur ranges, Cumbum ranges and Upper Manalar ranges and Highway section of Meghamalai Tiger Reserve and adjascent arras. 	Comment by ...: Please check the writing format to ensure it is correct according to the information above.

Surveyed Areas in the Western GhatsDetails of areas surveyed in Western Ghats are given in the following maps.  

[image: ]
Fig.1. Map of the study area indicating survey localities in Karnataka. :
[image: keralamapf3][image: keralamapf2]
Fig.2.Map of the study area indicating survey localities in Kerala
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Fig.3.Map of the study area indicating survey localities in Tamil Nadu:	Comment by ...: The image should be more detailed. The map in the image does not emphasize the importance of the survey area at all. In Figure 1, the author should emphasize the relationship of the study area and geography. In fact, I think Figures 1-3 should be adjusted to be a single image and be clearer.
Survey methods: 

            We conducted extensive surveys in all the three states, covering four Districts districts from Karnataka, four districts from Kerala, and three districts from Tamil Nadu in the Western Ghats. The whole survey covers reserve forests, wildlife sanctuaries, National national parks, tiger reserves, etc. The surveys were carried out during the monsoon between from June to November, where Travancore tortoises are very active. We employed the visual encounter survey method, where a transects of 1,000 meters long and wide were made. A team of four to five researchers, or in some places a team of eight to ten researchers searched for the species at suitable habitats in different localities as described by [3].  Searched for the species in prospective habitats covering a variety of forest types, such as evergreen forests, semi-evergreen forests, moist deciduous forests, rubber plantations, rock crevices (burrows) at ground level, cavities in fallen trees, leaf litter, and also bushes, both during the day time as well asand night also. During the night survey, the team carried /used night torches and head lamps. The animals were photographed using a NIKON Cameracamera, geographical coordinates and altitude were recorded using GPS Garmin-16. Keeping in mind the threat to the species in the wild, given the GPS data taken during entry of a particular survey locality and not the exact location of the species sighted. 	Comment by ...: Do you have references?	Comment by ...: Name [3]	Comment by ...: Rewrite this sentence to make it easier to read.

         During each survey, the survey team spent a minimum of 15 days in the field. The survey team meticulously searched all the possible habitats and hide out of the species in order to obtain hand hand-on experience in the wild. In addition, we collected secondary information from forest watchers, forest guards, and locals and tribal people.  We visited tribal/local huts inside the forest. We developed an  oral questionnaire where we asked directly the questions and, collected information like whether they sighted Travancore tortoise in their areas and, if so, when they have last sighted it, either in last one week, one month , one or year ., like so, and some times we took them to the spot where they use to sight/sighted the species regularly. Based on the information collected, the number of tortoises was compiled the number of population based on indirect observation or as secondary information. 

Results:
 
a. Details of sightingsObservations of the Travancore travancore tortoise from present this survey:

            During the study, a totally of three surveys were conducted toin the Western Ghats for the period from April, 2022 to March, 2025. During each survey, survey the team spent 15-20  days in the field, especially in monsoon or at the end of monsoon. A total of four to five persons/researchers, in some places a team of eight to ten persons searched the study species at different habitats. Overall, we recorded/sighted 8 individuals of Travancore travancore tortoise during the entire survey. Out of these, two 2 individulas were sighted  from the Western Ghats of Karnataka, four 4 individuals were encountered from the Western Ghats of Kerala and two  2  individuals were sighted from the Western Ghats of Tamil Nadu. 	Comment by ...: You have mentioned it yet in the experimental method section. if you want to mention it in the results, you should clearly state the area where 4-5 people or 8-10 people were arranged.
         In the first survey to Karnataka we sighted two 2 examples of the Travancore tortoise,  one at the Girigadde area of Pushpagiri Wildlife sanctuary Sanctuary and another at Marigundi area of Pushpagiri wildlife sanctuary.	Comment by ...: capital letters-correct it all manuscript please 
      
          The survey in the Western Ghats of Kerala are is quite interesting, as it is the hot spot of the Travancore tortoise, . The survey team spend spent eighteen days in the field and the frequency of sightings are was very less low as expected, ; they encountered/sighted only four individuals of the Travancore tortoise, Indotestudo travancorica at two different localities at the Vaalara water falls areas of the Pariyaram ranges under the Chalakudy Forest Division.	Comment by ...: Please use consistent language. Use the same vocabulary throughout the article. Use numbers or writing in the same format throughout the article.	Comment by ...: Why you just add scientific name here? What is so important? I think you should choose one either the scientific name or the common name throughout your writing. 
         The survey in the Western Ghats of Tamil Nadu yielded not much and  we encountered/sighted two individuals of Travancore tortoise, Indotestudo travancorica at two different localities namely at Manambolly range of Anamalai tiger reserve.	Comment by ...: 	Comment by ...: Rephrase the sentence into a more scientific statement.

b. Secondary information obtained from the questionnaireBased on secondary Information collected from Questionnaire:
 
            During the survey, in addition to direct sightings of the Travancore tortoise, we  also employed an indirect method where we collected secondary information based on questionnaires from forest watchers, guards, locals and tribal settlers related to the sightings/occurrence  of tortoises in their area. As per secondary information collected,  there are 17 reports of Travancore travancore tortoise from Karnataka, 29 reports from Kerala and 14 reports from Tamil Nadu. 

       According to As per the secondary information collected, in the state of Karnataka, there are a few more localities where they often sighted often the Travancore tortoise namely Kanthara in Pushpagiri Wildlife sanctuary, Beedalli in Pushpagiri Wildlife sanctary, Bachimala, Marmagundi at Thalacauvery wildlife sanctuary, Charmady Ghat area, where during coffee plantation labour encountered the Travancore tortoise in their area, and also in Neria forest.  	Comment by ...: Rewrite this sentence to make it easier to read.

         Similarly,  in Kerala there are few more localities where they often sighted often the Travancore tortoise, namely Arimayalu,  ;  two places inside Neyyar Wildlife sanctuary,  ;  near  Ayyappa swamy temple in Peppara Wildlife sanctuary, ; two places at Ponmudy Wildlife sanctuary, Katlapara, Karunthu Valavu; and two places in Shendurney Wildlife sanctuary,  ;  Karanthode, ; Kutchipara; and two places at Vazhachal. In addition, near the dam area in Peechi-Vazhani, two places in Chimmony Wildlife Sanctuary and also near watch tower in Arlam wildlife sanctuary. 	Comment by ...: Since this is part of the experimental results that you have to report, I think you should write it in a more understandable way.
 
          In the Western  Ghats of Tamil Nadu, as per the information received, the Travancore tortoise was sighted in the month of July at Karian Shola National Park at Topslip of the Anamalai Tiger reserveReserve.  In addition, the Travancore tortoise was sighted regularly by forest watcher at the Gudalur range of Meghamalai wildlife sanctuary (Table.2). 

c. Based on Published Literature: 	Comment by ...: I think this section should be in the introduction because it talks about research that other people have done and you should only analyse the results.

      The literature studies on the distribution of the Travancore tortoise shed more lights from different studies. [14] carried out studies in the Anamalai tiger reserve, Tamil Nadu and Parambikulam tiger reserve from Kerala [14]. They encountered 39 individuals of the Travancore tortoise in Anamalai tiger reserve alone. [9] conducted similar studies in two hill ranges of the southern Western Ghats, the Anamalai and Agasthyamalai Hills. During the study reported twenty three living and nine carapaces of Travancore Tortoise, six adult charred carapaces were found on a hillock at Vazhachal range, one adult carapace was found beside a forest stream in Kulathupuzha reserve forest, and another adult carapace was found in a pit dug up and later deserted by the Kerala State electricity Board to lay cable posts in the Athirapilly range. One juvenile Travancore tortoise carapace was found in Vazhachal range with marks made by an unidentified, carnivorous species. 37 Travancore Tortoise, (31 juvenile, five adult females, and one adult male) were found in the households that were surveyed. A total of 27 adult and 11 juvenile Travancore Tortoise were encountered during the survey. 	Comment by ...: Letter or number?	Comment by ...: You should check the journal's reference format for correctness. Please also check the journal description. The author's name and year should appear in the citations.
        
     [6] studied fine scale habitat selection in Travancore tortoise and reported there was no any clear habitat selection by the species and it spent majority of their time in evergreen forest edge that had Bamboo Lantana grass. 

Table.1. Morphometric measurements of the Travancore tortoise encountered during the survey.	Comment by ...: This research process is not described in the materials and methods. What did you measure? What is the statistics you use in your analysis? Or even the definition of the data you measured? Please add these details.
You should also specify why you are measuring the size of these turtles.
	Measurements
	Wild n=9
Range
	
X value
	
SD


	Carapace length (CL in cm)
	9.3 -19.2
	13.03
	+- 2.1


	Carapace width (CW in cm)
	9.5-19.6
	13.13
	+- 3.6


	Plastron length (PL in cm)
	7.2-16.4
	10.23
	+- 2.8


	Plastron width (PW in cm)
	6.6-15.2
	9.28
	+- 2.1


	Bridge length (BL in cm)
	6.5-15.2
	9.05
	+-1.8


	Shell height (SH in cm)
	4.1-13.8
	7.82
	+- 2.9




Table.2. Details of the survey Survey of the Travancore tortoise. D= Direct observations, I= Secondary information from forest guard, watcher and locals.	Comment by ...: Move this to note (below the table)
	Site Name
	State
	GPS location 
	No. of days
	Travancore tortoise


	
	
	
	
	D
	I

	Charmady Ghat

	Karnataka
	N13. 07487° E075. 41642°
	2
	0
	2

	Neria Forest

	Karnataka
	N13. 01087° E075. 43234°
	2
	0
	3

	Kukke Subramanya: Kumaradhara
	Karnataka
	N12. 67648° E075.61469°
	2
	0
	1

	Kumaraparvatha

	Karnataka
	N12.66451° E075.62040°
	2
	0
	1

	Mookambika WLS: Kudremukh WLD
	Karnataka
	N13.80915° E074.80282°
	2
	0
	2

	Agumbe Wildlife Division
	Karnataka
	N13. 49712° E075.08256°

	2
	0
	2

	Pushpagiri Wildlife Sanctuary: Girigadde
	Karnataka
	N12.66883° E075.70699°
	2
	1
	2

	Bachimala: Marmagundi : Thalacauvery WLS
	Karnataka
	N12. 42397° E075. 48138°
	2
	1
	2

	Marigundi river

	Karnataka
	N12. 63215° E075.65019°
	2
	0
	2

	Neyyar WLS/valavetti
	Kerala
	N08. 56127° E077.16138°
	2
	0
	2

	Ayyappaswamy temple area/Peppara WLS                                                                                                                                          
	Kerala
	N08.62261° E077.13391°
	2
	0
	2

	Shendurney WLS 

	Kerala
	N08.57144° E077.04861°

	2
	0
	3

	Kurunthotti Valavu/Shendurney WLS
	Kerala
	N08.90780° E077.12977°
	2
	0
	4

	Karanthode/Vazhachal FD
	Kerala
	N10.34679° E076.61053°
	2
	0
	4

	Vaalara water fall area/pariyaram range
	Kerala
	N10.31450° E076.49684°
	2
	4
	6

	Peechi-Vazhani WLS
	Kerala
	N10.28362°´ E076.18281°

	2
	0
	3

	Chimminy WLS
	Kerala
	N10. 44050° E076.45097°

	2
	0
	2

	Watch tower area /Arlam WLS
	Kerala
	N11.92460°´ E075.84554°

	2
	0
	3

	Manamboly range-Karuneer palam-Narmara thandu
	Tamil Nadu
	N10. 37110´ E076.87809°

	2
	2
	4

	Topslip-ATR-Karian Shola National Park
	Tamil Nadu
	N10.47020° E076.84182°

	4
	0
	4

	Topslip-ATR-Karian Shola NP

	Tamil Nadu
	N10.46382° E076.83594°

	4
	0
	4

	Meghamalai WLS-Gudalur range
	Tamil Nadu
	N09.62254° E077.26478°
	2
	0
	2

	Total???
	
	
	



Discussion:
                In the present study, we conducted three surveys to in the Western Ghats of Karnataka, Kerala and Tamil Nadu for the period from April, 2022 to March, 2025 to assess the status and population of the Travancore tortoise. The First first survey was undertaken to in the Western Ghats of Karnataka covering different habitats. The survey team spent 15 days in the field and  sighted/encountered  two individuals of the Travancore tortoise, one at Girigadde area of Pushpagiri Wildlife sanctuary and another at Marigundi area of Pushpagiri wildlife sanctuary., both Both the localities are new distributional records for the Travancore tortoise and no earlier studies reported the species from the area. The sighting of species, especially endangered /vulnerable species, is a chance factor. At some point/locality where the forest guard sighted the animal very recently, in the same area throughout the day, we surveyed and searched all possible hideout like bushes, wooden logs, below rocks, nearby and around fruit trees like mango ,and jack fruit where tortoise use to come to feed on fruits. Even though, we were did not  sighted  the species in the locality. It indicates a drastic decline in the population due to various factors like alteration in habitat, changes in environmental conditions.
            In addition, to direct encounter of with species in the wild, we also collected secondary information form forest guard, forest watchers, tribal colony colonies and locals. Developed an oral questionnaire, and based on their views of sightings, there are a few more localities where they often use to sight the Travancore tortoise, namely in  Kanthara in Pushpagiri Wildlife sanctuary, Beedalli in Pushpagiri Wildlife sanctary, Bachimala, Marmagundi at Thalacauvery wildlife sanctuary,   Neria forest and, in  Charmady Ghat, where during coffee plantation workers often noticed the species. The major factor for the decline of population in many localities are is due to loss of habitat and human inhabitation of nearby forest land. The forest land have has been used for cultivation. The Neria forest, once known for its population of Travancore tortoise, is now settlement that resulted in the loss of virgin habitat. 	Comment by ...: Rewrite this sentence to make it easier to read and clear.

       One of the interesting factors observed during the survey are is some localities where earlier researchers reported the presence of the species, but we were did not  noticed any sign of its presence in the locality.  During the survey we had frequent interactions with forest officials, forest watchers, forest guards and locals, ; as per their input, it reveals the population of the Travancore tortoises are is in few low numbers in some hot spots.
The Western Ghats of Kerala encompasses rich faunal diversity and rare species in its their habitat, having moist deciduous, evergreen forests and semi semi-evergreen forests  throughout its their distribution. During the survey we encountered/sighted four individuals of the Travancore tortoise, Indotestudo travancorica , at two different localities at in the Pariyaram range under the Chalakudy Forest Division. This is the new distributional record for the Travancore tortoise.
           I also collected secondary information from locals, visited  tribal colonies and also collected information from forest guard and watchers. Some replied sighted very recently, some replied one week back, some sighted two weeks back, some one month back and some sighted in the month of June during arrival of monsoon, some sighted many times in groups. Based on the input received from locals, survey team meticulously and intensively carried out survey in the localities whole all day, ; in some places we stayed night alsoas well. However, we could not sight the specimens in these localities. One of the interesting habitat for Travancore tortoise is the Mota palam tree where it always visit to eat the fruit, at many places we located the fruit trees, at some places where there was recent feeding signs like half fed fruit,  at some places we observed it  fed few days back.  The species were searched under leaves, bushes, etc. where the fruit trees were. But species was not observed during search. Survey team searched all possible hideout like bushes, wooden logs, below rocks, nearby and around fruit trees like mango, jack fruit where tortoise use to come to feed on fruits. 	Comment by ...: We or I?	Comment by ...: -Rewrite this sentence to make it easier to read and clear.
-This section should be in the questionnaire, which is not detailed at all.
- You should also clearly state the frequency of encounters and the duration of encounters of the respondents.	Comment by ...: Rewrite this sentence to make it easier to read and clear.	Comment by ...: Check gramma and rewrite the sentences.
In the discussion, it is important to distinguish between data obtained from personal observation and data obtained from questionnaires to clearly demonstrate the presence of specimens or turtle habitats. They should not be combined. At the same time, the author should create a distribution map divided into two parts: the part found in this study and the part obtained from data collected through questionnaires or document review. The author should write this description in a more scientific manner. 
       As per the forest guard and forest watcher there are few more localities where they sighted often the Travancore tortoise in Kerala are   Arimayalu and at two places inside Neyyar WLS, near Ayyappa swamy temple in Peppara WLS, two places at Ponmudy WLS, Katlapara, Karunthu Valavu and two places in Shendurney WLS, Karanthode,  Kutchipara and two places at Vazhachal, dam area in Peechi-Vazhani, two places in Chimmony Wildlife Sanctuary and also near watch tower in Arlam wildlife sanctuary.
Western Ghats of Tamil Nadu encompasses rich faunal diversity and rare species in its habitat, having moist deciduous, evergreen forests, semi evergreen and shola forests  throughout its distribution. During the survey we encountered/sighted two individuals of Travancore tortoise at two different localities  at  Manambolly range of Anamalai tiger reserve. 
         During survey we visited tribal colonies inside the forests to obtain secondary information and collected information from forest guard/watchers. As per the information, there are few  more hot spots  where Travancore tortoise was often sighted in the month of July at Karian Shola National Park and Topslip of Anamalai Tiger reserve. One more hot spot was Gudalure and Cumbum ranges of  Meghamalai wildlife sanctuary. The survey team led by me along with forest official and staffs of Meghamalai surveyed and searched. Unfortunately, it yielded no any sightings.  There are many factors influences the population of  the species in the wild as [4], [5] studied the feeding ecology and factors influence population of Travancore tortoise  in Anamalia hills. For instance, [14] encountered 39 individuals of Travancore tortoise in their studies in Anamalai tiger reserve, Tamil Nadu and Parambikulam tiger reserve from Kerala. [11] [12] reported 23 specimens in Anamalai hills (Indira Gandhi WLS) and Kothaiyar reserve forests. [13] studied the population of Travancore tortoise, Indotestudo forstenii in Wetern Ghats of Karnataka.
 Present population status and threats to the species: 
     During the entire period of  survey in Western Ghats of Karnataka, Kerala and Tamil Nadu,  the population of the Travancore tortoise reported to be a common and the frequency of encounter of the species in the wild may vary with many factors. However, it is difficult to estimate and ascertain the exact population of the species in the wild. The frequency of encounter of the species during active searches depends on various factors where during survey in Kerala when we entered the forest, suddenly there was good rain, this results in good sightings of  Travancore tortoise,  as  it emerged out of the hide,  started moving one after the other in  Pariyaram range. The species might be more abundant in relatively undisturbed habitats. During our survey in Karian Shola  in Anamalai hills,  in the same locality previously sighted by earlier researcher,  surveyed and searched  we were  not sighted any individual.	Comment by ...: The population status and threats of the study seem inconclusive due to the lack of trapping and continuous monitoring. Most of the information comes from reference documents or interviews with local people. It seems that this work is just a preliminary survey for planning future population or status studies. I recommend that author describe their problems and results in this way.
     Throughout its distribution, the species have been hunted and consumed for meat and in some places, it is used for medicinal purpose as well. In some place the tortoises are also reared as pets until they attain large size suitable for consumption. Kani tribals also use charred shell mixed with oil as a cure for external injuries and skin rashes [2] Habitat alteration and fragmentation of forest due to hydroelectric reservoirs is known from almost all areas where the tortoise occurs [2]. Human settlement nearby forest and cultivation of tea plantation also affect the species distribution and diversity in many places. 
Conservation measures undertaken and recommendations 
      So for many initiatives were taken to protect the species in the wild. Currently  Travancore tortoise has been listed as Vulnerable in the IUCN Red List since 2000 (www.iucnredlist.org) and currently as per the [7] it is under Vulnerable category. In India, it is protected under Schedule I [8]. This species has been reported from 12 Wildlife Sanctuaries, three Tiger Reserves, one National Park and seven Reserved Forests in the Western Ghats [2].  The high proportion of protected area cover for the Western Ghats is a reflection of National level policies aimed at strengthening protection in regions with high biological diversity and endemism.	Comment by ...: This part should be in the introduction.
     Based on our survey and probable encountering of the species in the wild, we recommend that the current IUCN Red List status of Vulnerable be retained for Travancore tortoise, because it is an endemic species and exploited throughout its distribution for hunting. 	Comment by ...: I don't think the author can recommend the status of the turtles with the data provided in this study. There seems to be a lack of studies or data to support this. Therefore, I suggest the author explain the problems found, why the turtle population is low, and where more turtles should be collected to facilitate successful future studies.
         Conservation efforts focusing on increasing the protected area cover and improving connectivity within the existing protected areas will be one of the priorities for the survival of the species. Creating awareness among forest protection staff will help in enhancing protection for the species. Crucial habitats such as the swamps in woodland openings also require area-specific protection and management since this provide an important foraging area for tortoises during the dry season and probably serve as refuge during forest ground fires. 

Abbreviations used: IUCN: International Union for Conservation of Nature;IWPA: Indian Wildlife Protection Act.	Comment by ...: Move this to the material and methods
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                          Supplementary materials.  
Fig. S1. Sightings of Travancore tortoise during survey in Western Ghats.
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  Habitat of Travancore tortoise                        Mota palam fruit of Travancore tortoise                        
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       Sighting at Kerala forest                                    Sighting at Tamil Nadu forest 
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