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Abstract 
The distribution and relative density of smooth-coated 
otters Lutra perspicillata Geoffroy were studied along a 
425 km stretch of Chambal river within the National 
Chambal Sanctuary, Central India, between 1988 and 
1992. Sample sites of  l km were surveyed every 5 km. The 
study revealed that the distribution of  otters along the 
river is patchy and largely restricted to the upper reaches. 
During the 1988 survey, 36% of sites were found with 
otter signs but only 24% in 1992. Recent increases in 
disturbance along the river due to construction of road 
bridges and mining activities might have put pressure on 
the population. Most of the positive sites (66%) were 

found on rocky banks, followed by clay banks (19%), 
banks with shoreline vegetation and marsh (11%) and 
sandy banks (3%).  During intensive monitoring of four 
radio-implanted otters, c. 78% locations were made on 
rocky banks, 19% on banks with shoreline vegetation and 
marsh, with <3% on sandy banks and < 1% on clay 
banks, indicating greater preference for rocky banks 
owing to the greater availability of den sites. As a con- 
servation measure, monitoring of the otter population should 
be done regularly and restrictions on cultivation, grazing 
and mining along the banks should be imposed within the 
Sanctuary limits, especially in the identified stretches. © 
1997 Elsevier Science Ltd. All rights reserved 

Keywords: smooth-coated otters, distribution, habitat, 
conservation status, central India. 

INTRODUCTION 

Three species of otter occur on the Indian subcontinent, 
viz. the Eurasian otter Lutra lutra L., the smooth-coated 
otter Lutra perspicillata Geoffroy and the oriental small- 
clawed otter Aonyx cinerea Illiger. The smooth-coated 
otter is distributed throughout the country from the 
Himalayas southward, but the Eurasian and oriental 
small-clawed otters are restricted to the Himalayas, 

*Correspondence to: S. A. Hussain, Tel.: 0091 135 640112; 
Fax: 0091 135 640117. 

north of the Ganges and to southern India. They are 
considered to be absent from central India (Pocock, 
1949; Prater, 1971; Foster-Turly & Santiapillai, 1990; 
Hussain, 1993; Hussain & Choudhury, in press). 
Outside the Indian subcontinent, the range of the 
smooth-coated otter extends to Mynamar, Indonesia, 
Kampuchea, Laos People's Republic, Malaysia, Vietnam, 
south-western China and Brunei, with an isolated race, 
L. perspicillata maxwelli, in the marshes of southern 
Iraq (Mason & Macdonald, 1986). 

The existing populations of the three Indian species of 
otters and their habitat have never been systematically 
surveyed. A few estimates are available based on gross 
habitat assessment, but there seems to have been a rapid 
decline due to loss of habitat and intensive trapping 
(Hussain & Choudhury, in press; N. Patel, pers. 
comm.). Previous work on Indian otters has mostly 
involved observations on captive animals (Desai, 1974; 
Acharjyo, 1983) with occasional notes on their occur- 
rence from different parts of the country (e.g. Hinton & 
Fry, 1923; Pocock, 1939; Chitampalli, 1979) and a few 
studies on their feeding habits (e.g. Wayre, 1978; Foster- 
Turly, 1992; Kruuk et al., 1994). 

The smooth-coated otter is one of the least studied 
species. It is listed as insufficiently known in the IUCN 
red data book (Groombridge, 1993) and Schedule II of 
the Indian Wildlife (Protection) Act, 1972, prohibiting 
its trapping and killing. Because of the limited knowl- 
edge on otters, especially of the Asian species, practical 
conservation measures are impossible to develop. In 
1988, the Wildlife Institute of India therefore undertook a 
project to study the ecology of smooth-coated otters in 
National Chambal Sanctuary (NCS). This paper describes 
the distribution pattern of otters in the Sanctuary, identi- 
fying factors that may influence it and evaluating changes 
in the status of the population during 1988-1992. 
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STUDY AREA 

The Chambal is a clear and fast-flowing river that 
originates from the Vindhya range, central India. Lying 
between 24055 ' and 26050 , N, 75°34 ' and 79°18 ~ E at an 
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Fig. 1. Chambal River with some of the important tributaries and landmarks. Pali is river 0 km and Panchhnada is at river 425 km 
(study area). 

Table 1. Number and percentage of positive sites of otter 
activity along 425 km stretch of the Chambal river between Pali 

(km 0) and Panchhnada (km 425) 

Zones Km Sites 1988 1992 
surveyed 

Positive Percent Positive Percent 
sites sites 

1 0-20 8 2 25.0 2 25-0 
2 20--60 16 13 81.3 13 81-3 
3 60-110 20 8 40.0 3 15.0 
4 110-170 24 20 83.3 16 66.7 
5 170-195 10 4 40.0 0 0 
6 195-270 30 6 20.0 3 10.0 
7 270-355 34 6 17.6 1 2.9 
8 355--425 30 3 10.0 3 10.0 

Total 172 62 41 

altitude of  120 m at Dholpur, it flows north-east and 
joins the Yamuna river to form the greater Gangetic 
drainage system. The Chambal averages 400 m in width 
while the depth ranges from 1 to 26 m (Hussain, 1990). 
During monsoon the water level rises 10-15 m and often 
spreads to 500 m from either bank. The maximum 
discharge of the river is 54,500 m3/s and the minimum 
27,000 m3/s. 

A 600 km stretch of the Chambal river has been 
protected as the National Chambal Sanctuary for the 
conservation and management of  Gangetic gharial 
Gavialis gangeticus Gmelin (Crocodilia). The area lies 
within the semi-arid zone of north-western India at the 

border of Madhya Pradesh and Rajasthan states. The 
temperature of the area ranges from 2 to 46°C. The 
annual precipitation largely depends on the south- 
western monsoon which lasts from the third week of 
June until late September with 500-600 mm of rainfall. 
The natural vegetation of much of the Sanctuary area is 
ravine thorn forest (Champion & Seth, 1968). Evergreen 
riparian vegetation is completely absent. The severely 
eroded river banks and adjacent ravine lands have 
sparse ground cover (Hussain, 1993). Apart from the 
gharial, the fauna of the Sanctuary includes the marsh 
crocodile Crocodylus palustris, seven species of fresh- 
water turtles, Ganges river dolphin Platanista gangetica 
and 78 species of wetland birds (Hussain, 1993). 

METHODS 

The study was conducted along a 425 km stretch of the 
Chambal river within the Sanctuary (Fig. 1). Using 
landmarks, the area was divided into eight zones ranging 
between 20 and 85 km in length (Table 1). Before 
initiating the intensive survey, a preliminary study was 
conducted in zone 4 to gain an insight of otter activity, 
use of dens and spraint sites. It was observed that all 
dens and spraint sites were located within 12.5 m of the 
water's edge. Spraints were 17.7 mm (+  0-6 mm, n = 37) 
in diameter and spraint sites were considered distinct if 
at least 1 m apart. Each spraint site usually contained 
several spraints (communal sprainting) as in the case of 
Lutra lutra (Kruuk et al., 1986). During winter 
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(November-February) exposed spraints look black 
within two weeks and weather in five to six weeks, but 
were washed away during monsoons by frequent rain. It 
was often difficult to count the number of spraints 
deposited in a given period, thus making it difficult to 
use spraints to assess the number and density of otters. 
However, the main aim of the survey was to prepare an 
index of positive sites of otter activity and thus identify 
stretches which need special management measures for 
the conservation of otters. 

Between 1990 and 1992 during the detailed ecological 
study, four otters of different age and sex were captured 
from zone 4 (intensive study site) using Tomahawk and 
Leghold traps, immobilized with a mixture of ketamine 
and xylazine hydrochloride (Hussain et al., in press), 
surgically implanted with radio-transmitters, released at 
capture sites and monitored for periods ranging from 11 
to 22 months (Hussain, 1993). During this operation, 
the identity of the species was confirmed as the smooth- 
coated otter from their characteristic rhinarium and 
coat texture (Pocock, 1949). During the radiotracking 
study 1048 radiolocations were made between March 
1990 to February 1992. 

Two full surveys of the river were carried out, in 1988 
and 1992. They were designed to check every 5 km point 
assuming that the home range of the smooth-coated 
otter was similar to that of the Eurasian otter L. lutra 
and the southern river otter (huillin) L. provocax (Mac- 
donald & Mason, 1983; Chehebar, 1985) and of coastal 
otters in Shetland (Kruuk et al., 1989). The survey 
method followed essentially that of Macdonald and 
Mason (Macdonald & Mason, 1983; Macdonald & 
Mason, 1985) for L. lutra and Chehebar (1985) for L. 
provocax in searching for signs of otter activity along 
fixed lengths of riverbank. In this study, 1 km long 
strips 25 m wide were searched along both banks (two 
sites) at every 5 km interval, giving a total of 172 sites 
over the whole distance (Table 1). Each field survey 
lasted for 20-25 days, 8 h/day, and required the 
concerted efforts of six trained personnel. During the 
surveys the following information/data were collected at 
each site: (1) type of signs (spraints, food remains, foot 
prints, dens and resting sites); (2) number of spraint 
sites and spraints; (3) habitat types (river bank type); (4) 
number of otters seen; (5) level of human disturbance; 
(6) occupied dens (holts), consisting of a tunnel system 
in rocks, boulders or on clay banks with one or more 
openings 0.25~).85 m wide, and showing frequent use 
by otters, as assessed by direct observations, footprints 
and deposition of spraints at the entrance or nearby. 
Potential sites that could be used as dens were also 
noted. 

Subsequently, during 1988 and 1992, the entire 195 km 
stretch between zones 1 and 5 was thoroughly searched 
for signs of otters, especially dens and spraints. Spraints 
not older than two weeks were collected for analysis. 
During the preliminary study it was observed that otters 
used river banks according to bank characteristics, later 

confirmed during the radio-tracking study (Hussain, 
1993). The following four habitat types were therefore 
recorded: (1) clay river bank with very little ground 
cover or bare; (2) sandy river bank with very little 
ground cover or bare; (3) clay or sandy banks with 
shoreline vegetation or marsh; (4) rocky banks with 
boulders or sheet rocks. 

The confidence interval techniques of Neu et al. 
(1974) were used in conjunction with the Chi-square 
goodness of fit test to determine whether there was any 
significant difference between the expected utilization of 
different habitat types and the observed frequency of 
their usage. If a statistically significant difference was 
found between availability and utilization, Bonferroni 
confidence intervals were calculated following Byers et 
al. (1984) to determine which category of habitat was 
preferred. 

RESULTS 

Status and distribution pattern 
The distribution of otter signs along the Chambal river 
is shown in Fig. 2. In 1988, evidence of otter presence 
was found in 62 sampling sites (36%) over the whole 
425 km distance between Pali and Panchhnada; of these, 
47 were in zones 1-5, between Pali and Rajghat (50% of 
the 78 sites) and 15 in zones 6--8 between Rajghat and 
Panchhnada (16% of the 94 sites). When surveyed again 
in 1992, otter presence was recorded in only 41 sites 
(29%), of which 32 (41%) were in zones 1-5, and 7 
(7%) in zones 6--8. Twenty-one fewer sites showed signs 
of otters in 1992, indicating a significant decrease over 
four years (Wilcoxon signed ranks test, Z = -2.0227, 
two-tailed p = 0.043). In both survey years the highest 
percentage of positive sites was found in zone 2 
followed by zone 4 (Table 1). However, all zones from 3 
to 8 showed some decline in otter frequency. 

During the 1988 survey 422 spraints were collected 
from zones 2-5 between Rameshwar and Rajghat, but no 
spraint was found in the entire stretch between Rajghat 
and Panchhnada (zones 6-8) or in zone 1 (Table 2). 
During the 1992 survey 348 spraints in 90 sites were 
found. Between 1988 and 1992 the number of spraint 
sites and spraints showed a decreasing trend (Wilcoxon 
signed ranks test, Z=-1 .8257,  two-tailed p=0.068). 
Absence of spraints from zone 1 and a smaller number 
of positive sites in zones 6-8 between Rajghat and 
Panchhnada indicate that otters are sparsely distributed 
in this stretch. Since no den or resting sites were located 
in zone 5, the signs of otters activity recorded from this 
zone in 1988 could have been incidental. 

Of the 62 positive sampling sites identified during the 
1988 survey, 45.2% were recorded within the first 100 m of 
search, 19.4% within 100-200 m and 12-9% in both the 
200-400 and 400-600 m sections, i.e.c.90% of positive 
sites were found within 600 m of search and only 10% 
were found on average between 600 and 1000 m. 
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Fig. 2. Distribution pattern of otters in National Chambal Sanctuary during 1988 and 1992. 

Table 2. Number of spraint sites, total spraints, and otter den sites found in zones 1-5 

Zone Km Spraint sites Total spraints found Dens 
1988 1992 1988 1992 Potential Occupied 

1 0-20 0 0 0 0 0 0 
2 20-60 62 56 212 178 32 1 
3 60-110 21 10 29 17 11 0 
4 110-170 30 24 176 153 55 8~+4 
5 170-195 2 0 5 0 1 0 

Total 115 90 422 348 99 13 

aFour more dens were located during radiotelemetric study. 

Table 3. Den characterstics of smooth-coated otters in National Chambal Sanctuary (the measurements were made in February 1988 
and 1992) 

Den Km Type Distance from Height from water Nearest spraint No. of entrance 
water (m) level (m) site (m) 

1 25 
2 110 
3 110 
4 115 
5 155 
6 166 
7 167 
8 169 
9 169 

10 169 
11 169 
12 169 
13 169 

Mean 
± se 

Rock crevices 
Rock crevices 
Rock crevices 
Rock crevices 
Rock crevices 
On clay island dug by otters 
Among boulders 
Rock crevices partly modified 
Rock crevices partly modified 
Rock crevices partly modified 
Rock crevices partly modified 
Rock crevices partly modified 
Rock crevices 

0.89 0.58 0.58 3 
1.15 0.60 0.35 2 
0.85 0.55 0.5 2 

12.25 1-60 4.15 2 
3-5 1.15 2.5 3 
1.25 0.85 3.15 4 
4.5 0.65 0.95 2 
1.55 0.60 0.5 2 
2.5 1.5 2-40 3 
3-00 0.51 3.57 4 
3.15 0.57 2.40 3 
1.75 0.65 0-35 2 
1.85 1.5 0-5 2 

2.94 0-87 1.68 2-61 
0.83 0-11 0-38 0.24 
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Table 4. Incidental sightings of otters during 1988 and 1992 
surveys 

Zone Km 1988 1992 

2 35 9 (5+4) 4 
4 115 0 2 
4 155 6 0 
4 160 4 1 
4 169 8 7 
5 194 2 0 

Total 29 14 

Dens and resting sites 
Dens were observed to be used by otters only during 
September-March, depending on their availability. 
Thirteen occupied den sites and 99 potential sites were 
located during 1988 and 1992 in zones 1-5 (Table 2), of 
which 12 were in natural rock crevices, partly modified 
by removing sand and clay, and one was found to be 
dug by otters (Table 3). Entrances were heavily marked 
with spraints. Resting sites were frequently used during 
summer (April-July). They consisted of small crevices 
on rocks, boulders and reed beds within 1-2 m of the 
shoreline, providing temporary protection and seclusion. 

Otter sighting 
During 1988, 29 otters were sighted in five different 
groups, each consisting of 2-9 animals. During the 1992 
survey only 14 otters were recorded, all from the same 
sites (Table 4). The mean group size of otter recorded 
from the entire Sanctuary was 4.3 (+ 0.72) which was in 
general agreement (mean = 4.62, + 0.11) with our inten- 
sive study conducted by radiotelemetric study based on 
422 sightings. On the basis of sightings, the number of 
spraints found, and the location of dens, it appears that 
the majority of otters in the study area occur in zones 
2-5. While examining holts, evidence of pups was 
recorded from three sites. 

Factors affecting distribution 
Of the 172 sampling sites checked, 34% had clay banks, 
32°,/0 sandy banks and 28% rocky banks while banks 
with shoreline vegetation and marsh comprised only 

6%. However, most positive sites were found on rocky 
banks (66%) followed by clay (19%), shoreline vegetation 
and marsh (11%) and sandy bank (3%). Analysis of the 
availability of different habitat types and their use 
by otters in the entire Sanctuary, using Bonferroni 
confidence intervals, shows that rocky river banks were 
used more frequently than were available, indicating 
higher preference, followed by river banks with shoreline 
vegetation and marsh which were used in proportion to 
their availability. Clay and sandy banks were largely 
avoided (Table 5). During the radiotracking study in 
zone 4, 78% radiolocations were made on rocky banks 
followed by banks with shoreline vegetation and marsh 
(19%), sand (2.58%) and clay (< 1%) (Table 6). These 
data were also subjected to analysis using the Bonferroni 
confidence interval technique, which again showed 
that rocky river banks were used more than their 
availability, indicating preference. 

During the study period several minor construction 
works were recorded along the Chambal river together 
with stone quarrying and sand mining at several places 
(Table 7). A 52% increase in the levels of such 
disturbance was recorded between 1988 and 1992. No 
signs of otters were recorded within at least 5 km of 
construction works, indicating avoidance of disturbed 
sites. 

DISCUSSION 

There is no simple method for censusing river otters, 
although their distribution and presence in an area can 
fairly easily be determined by searching for tracks, 
spraints and other signs (Melquist & Dronkert, 1987). 
However, there are a number of factors influencing 
marking intensity (Macdonald & Mason, 1983), though 
this measure cannot be used as a direct indicator of 
population size (Jefferies, 1966; Macdonald & Mason, 
1985). Spraints are an inherently difficult criterion for 
determining otter presence or numbers because, like 
scent marks, their deposition will be affected by several 
behavioural and individual variables (Kruuk & Conroy, 
1987). Absence of otter signs in a particular place does 
not necessarily mean the absence of otters in that area, 

Table 5. Availability of different habitat types and their observed use by otters in 172 sites along the Chambal river between Pali and 
Panchhnada (the assumption was made that the river bank types are independent of each other) 

Habitat category No. of si tes Proportion E x p e c t e d  Obse rved  Bonfe r ron i  Preference 
available (Pi) usage a usage  intervals for Pi rating 

1. Clay bank 58 0.337 20.9 12 0.068 <Pl < 0.319 --  
2. Sandy bank 55 0.320 19.8 2 0.000 <Pc < 0.088 --  
3. Rocky bank 49 0.285 17-7 41 0.511 <P3 < 0-812 + 
4. Banks with vegetation 10 0-058 3.6 7 0.012 <P4 < 0.213 0 

and marsh 

atotal site used x proportion available. 
+, Preferred; --, avoided; 0, use in proportion to availability. 
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Table 6. Number of positive sites for otters activity in different habitat categories from the entire study area and number of 
radiolocations made at the intensive study site 

Habitat category 
Number of positive sites Number of radiolocations 

No. % No. % 

Rocky bank 41 66.13 816 77.86 
Bank with vegetation and marsh 7 11.30 199 19.00 
Sand bank 2 3.23 27 2.58 
Clay bank 12 19.35 6 0.57 
Total 62 1048 

Table 7. Location and nature of minor construction and mining activities along the study area 

Km from Nature of construction 1988 1992 Km from Nature of disturbance 1988 1992 
Pali Pali 

5 Road bridge Yes Yes 
100 Pontoon bridge (temporary) Yes Yes 
110 Mini-hydroelectric plant No Yes 
155 Road bridge No Yes 
276 Pontoon bridge Yes Yes 
276 Irrigation project No Yes 
310 Pontoon bridge Nes Yes 

385 Road bridge No Yes 

395 Pontoon bridge Yes Yes 

45 
100 
110 
160 
170 
190 
195 
215 
225 
264 
274 
295 
315 
355 
385 
420 

Stone quarry 
Sand mining 
Stone quarry 
Stone quarry 
Stone quarry 
Sand mining 
Sand mmmg 
Sand rmnmg 
Sand mmmg 
Sand mmmg 
Sand mmmg 
Sand mmmg 
Sand mmmg 
Sand mining 
Sand mining 
Sand mining 

Yes Yes 
Yes Yes 
No Yes 
No Yes 
No Yes 
No Yes 
Yes Yes 
No Yes 
No Yes 
No Yes 
Yes Yes 
Yes Yes 
No Yes 
Yes Yes 
Yes Yes 
No Yes 

as occasionally they may inhabit an area without 
depositing spraints (Jenkins & Burrows, 1980; Melquist & 
Hornocker, 1983; Kruuk et al., 1986), but this behaviour 
is very infrequent (Chehebar, 1985). 

Nevertheless, there is a general relationship between 
the level of marking and the success of the population, 
with fragmented and declining populations leaving 
fewer signs than healthy breeding ones (Macdonald & 
Mason, 1985). By examining nine different studies con- 
ducted by different workers, Mason & Macdonald 
(1987) concluded that survey of spraints, using standard 
methodology, gives a reliable picture of otter distribu- 
tion. Furthermore, spraint density can be used as a 
broad indication of the status of populations, provided 
sample sizes are large enough for statistical comparison. 

Otters had not been reported from the Chambal valley 
since 1984 (Singh, 1984) and it was then that concern 
for them and other aquatic mammals such as the 
Ganges river dolphin was voiced. It was felt that with 
the reintroduction of gharials (1700 were released in the 
Sanctuary between 1979 and 1990) there may be severe 
competition amongst species which may drastically 
damage the ecosystem or one of its components. The 
Chambal valley was largely underdeveloped and it 
remained so until the 1970s when large multipurpose 
hydroelectric projects were set up. Subsequently canals 
were made, and by 1985 intensive agricultural practices 

spread to the ravines. Thus, human activities along the 
river increased considerably. 

The present study is the first attempt to study the 
ecology of the smooth-coated otter and was conducted 
in a tropical climate where dens and spraint sites 
become submerged during monsoon floods. The otters 
in the area appear to be in very low densities, and are 
subjected to human pressures. Thus, the behaviour of 
the species is likely to be different from its European 
cousin L. lutra, and this study cannot be strictly 
compared with other studies carried out in Europe. In 
India, L. lutra is essentially an otter of cold hill and 
mountain streams and lakes (Prater, 1971) but has also 
been reported from coastal wetlands of eastern India 
(Pocock, 1949). 

In this study, attempts were not made to determine 
the degree and extent of the impact of disturbances on 
the otter population as these are subjective, but it was 
observed that otters left a disturbed site to return to it 
later, either for marking or for hunting. An otter den 
and many resting sites were being destroyed by stone 
quarrying along the Chambal fiver. Apart from this, 
evidence of trapping otters was also recorded from some 
sites. It was observed that the level of human presence 
along the river bank is greater during winter months 
because of the kharif (winter crops) season than during 
the summer or monsoon. Otters along the Chambal 
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breed during winter (Hussain, 1993) and may therefore 
be most vulnerable to disturbance when they are raising 
cubs. During our trapping operation it was observed 
that otters were easily disturbed by our presence. 

From the significant decrease in the number of  positive 
sites and sightings of otters and fewer spraint sites and 
spraints between 1988 and 1992, it is concluded that the 
population of  otters in the Sanctuary is in decline. Since 
the Chambal river is under the management of  the 
National Chambal Sanctuary where gharials are well 
protected, otters are also receiving incidental protection 
along with other aquatic fauna. However, there is no 
distinct management policy for their conservation and it 
is suggested that conservation programmes and monit- 
oring activities be extended by the management staff of  
the NCS to determine the trend in the otter population 
along the Chambal river. Rocky stretches need special 
attention. Grazing, cutting and lopping of  trees along 
the banks should be strictly prohibited. 
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