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Methods

scales, bones and other body parts were separated using forceps and needle. All the
vertebrae in the scat were grouped into different length classes of less than Imm, 1-
1.5mm, 1.5-2mm, 2-2.5mm, 2.5-3mm, 3-3.5mm, 3.5-4mm, 4-4.5mm, 4.5-5mm, 5.5-6mm
and 6-6.5mm. The venation pattern of the scales were used to identify fish like Tilapia
(Oreochromis mossambicus), European carp (Cyprinus caprio communis), Periyar barb
(Barbus micropogon periyarensis), Mahseer (Tor khudree), Common sucker (Garra
mullya), Curmuca barb (Gonoproktopetrus curmuca), Giant danio (Danio aequipinnatus)
and Black line rasbora (Parluciosoma daniconius). The sharp lateral spines of Catfish
(Heteropneustes fossilis) made its identification easier. Frog bones could be easily
identified by their buff white colour and general shape. Crab remains were identified from
the colour and shape of exoskeletal remains although species identification was not

possible. No effort was made to identify the frogs and crabs to species level.

o P AT AR

3.3.6 Estimation of size of the fish from the remains in the scat.

The basic premise behind this exercise was that there is a positive correlation

between vertebral length and eyeball q‘i_grrqgtgru\yi‘gh fish length (Wise, 1980). Using a

B Ut = e e

linear regression :tﬁé\relétionship between the eyeball diameter and the vertebrae length
with the body size of the fish consumed was established. For this purpose, the fish

collected during the sampling were used.

3.3.6.1 Estimating proportions of different size classes of fish eaten

The presence of species was confirmed by scale examination. As Wise (1980)
pointed out that it was not possible to determine whether several vertebrae occurring in a
scat have originated from the same fish or from more than one individual. In this study

this problem was tried to overcome using a new technique with the following

assumptions:
1. The total number of vertebrae is almost constant in all species of fish.
2. The chance of single vertebrae passing through the digestive system without

any damage is the same for all the vertebrae of all the fish.
3. Also if the otters eat several fish belonging to a particular size class, the
vertebrae length corresponding to that size class will be proportionately

represented in the otter scat.
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Methods

The representative sample that was taken from a single spraint for detailed analysis
(in the present study 3.5 gm) was made as close as a true subset of the big lot. This was
achieved by proper mixing up of the whole scat and spreading it on a flat ground,
dividing it to four equal quadrates then discarding opposite ones thereby reducing the
quantity without loosing the representative ness of the sample. From this sample, the
vertebrae belonging to different size classes like 0.5 to lmm, 1 to 1.5mm etc were sorted.
The proportions of these classes will be a true representation of the corresponding size

classes of fish eaten (calculated using the regression model).

3.37 Estimation of proportions of prey items consumed

3.3.7.1 Score — Bulk estimate
The proportion of each prey category was estimated visually. Each prey category

represented was given a score from 1-10, so that the total for one spraint was 10. The
score for each prey category was then multiplied by the dry weight of the spraint and the
resulting figures were summed up for each prey category and expressed as a percentage

(Wise et al., 1981; Hussain and Choudhury, 1997).

3.3.7.2 Frequency of occurrence.

The prey categories were noted for each spraint. The number of occurrences of a prey
category was expressed as a proportion (%) of the total number of occurrence of all prey
categories in a sample, the sum of the frequencies being 100. This method has been used
for otter scat analysis by many people (e.g. Erlinge, 1968 for Eurasian otter; Melquist and
Hornocker, 1983 for Canadian river otter; Hussain and Choudhury, 1998 for smooth-
coated otter; Pardini, 1998 for Neotropical river otter; Umapathy, 1998 for Eurasian otter;
Fernando et al.,1999 on Giant otter; Perrin and Carrugati, 2000 on spotted necked otter

and Cape claw-less otter).
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Methods

normality was done. The individual variables of habitat were tested for normality using
one-sample Kolmogorov-Smirnov Tests. Those variables which turned out to be not
normal (P<0.05), were subjected to standard univariate transformations like log(x), Arc
Tan (x), and Square root (3/8 x). It was assumed that the relationships between the
variables are linear as none of the data sets had wide ranges of observations. No attempt

was made to linearise the non-linear relationships if any.

3.4.2 Principal components analysis

The objective was to determine if habitat structure varied between several points
in the movement range of otters, and if so which structural variables changed and which
were similar between points. From the complex data set, new sets of orthogonal
(mutually perpendicular thus not correlated) axes were identified in the direction of
greatest variance among observations by using principal component analysis.
Components with eigen value above 1.0 were selected from the correlation matrix of
habitat variables. Both magnitude and direction of the relationship of variables with the
principal components were used to infer the relationship. PCA was performed on the
SPSS 8.0 software with the options of Pearson Correlation Coefficient as the input and a
varimax rotation of the factors, which is an orthogonal rotation method that minimizes the
number of variables that have high loading on each factor and it simplifies the
interpretation of the factors. To facilitate the visual interpretation of the overall habitat
selection patterns of otters, the three principal components which had eigen values more
than 1.0 were plotted in a three dimensional scatter plot and the cases were labeled by

otter use (presence or absence).

3.4.3 Mann -Whitney ‘U’ Test

To test whether use and non use areas differ with respect to mean of the factor
scores, in other words whether the crucial habitat variables like number of streams joining
the area, water depth, river depth, rockiness and vegetation height vary significantly

between the used and unused areas, Mann - Whitney ‘U’ Test was carried out on the PC1,
PC2 and PC3 scores.

3.4.4 Logistic regression
Logistic regression was performed with animal presence/absence as the dependant

variable and the habitat variables as the covariates. A classification table was made to
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Methods

obtain the classification rates of correct presences (CP) and correct absences (CA) and
overall correct classification. The default model selected four cut off points defined from
0.1 to 1.0 which intervals contain all areas with estimated probabilities between adjacent
cut off points. The cut off points were modified later on, so as to optimize the
presence/absence as they occur with varying probability along the axis of classification
plot. All tests were done using the software package, SPSS 8.0 for Windows and the
results were interpreted using with the help of standard biostatistics books and research

papers (Shanubhogue and Gore, 1987; Morrison ef al.,1992; Zar, 1984).
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Results

Table . 1 Total Variance Explained by the Principal components
Initial Eigenvalues Extraction Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3.771 37.710 37.710 3.771 37.710 37.710
2 1.920 19.200 56.910 1.920 19.200 56.910
3 1.199 11.992 68.902 1.199 11.992 68.902
4 .808 8.085 76.987
5 .632 6.319 83.306
6 .524 5.238 88.544
7 441 4.405 92.949
8 .343 3.429 96.378
9 .228 2.280 98.658
10 134 1.342 100.000

Extraction Method: Principal Component Analysis.

Table.2 Summary of the first three principal components

Component
1 2 3
STREAM -9.227E-02 -9.034E-02 .863
AVGDEP .370 .736 9.243E-02
SLOPE .755 7.621E-02 124
RIVWID -2.003E-02 .853 3.243E-02
MUDBEDS -.310 -.375 -.491
BOULDERS .879 .118 -6.937E-02
VEGNHT 217 -.651 452
ROCKINESS 904 -1.242E-02 .106
GRACOV -.857 7.096E-02 -.135
MUDCOV -.641 -.322 .276

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.

STREAM - No. of streams joining in a stretch of the lake
AVGDEP - Average depth of the stretch

SLOPE - Slope of the banks

RIVWID - Average width of the lake

MUDBEDS - Number of flat mud beds available in the stretch

BOULDERS - Number of boulders in the stretch
VEGNHT - Height of the vegetation in the stretch
ROCKINESS - Percentage rockiness of the stretch
GRACOV - Percentage grass cover in the stretch
MUDCOV - Percentage mud cover of the stretch
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Results

Table 5 Summary of logistic regression model
Variable B S.E. Wald df Sig R Exp(B)
Stream 1655 .0536 9.5464 1 .0020 .2658 1.1800
Rockiness | -.0331 .0087 14.5405 1 .0001 -.3427 9675
Constant 1.0554 4581 5.3069 1 0212
Table 6 Significance of the logistic regression model
Chi-Square df Significance
Model 30.807 2 .0000
Block 30.807 2 .0000
Step 13.441 1 .0002
Table.7 The types of otter holts located in Periyar Tiger Reserve (n = 17)
SLNo. Type of the den Number
1 Dug between the roots of trees on the banks 2
2 Dug under the dead trees lying along the banks 3
3 Dug inside the lantana thickets 2
4 Natural rock crevices 2
5 Open bank 4
6 Dug inside the tall grass land 4

28
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Results

Fig. 12 SIZE CLASS DISTRIBUTION OF THE FISH SPECIES IN
THE PERIYAR LAKE RIVER SYSTEM
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Table. 8 Proportions of different prey categories in otter scats
Prey Item | No. of occurrences | Frequency of occurrence | Score Bulk estimate

Fish 96 82.75 96.02
Frog 12 10.34 1.08
Crab 5 431 1.07
Bird 2 1.72 1.07
Insect 1 0.86 0.76
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Results

4.5 DIET COMPOSITION OF OTTER

4.5.1 The average number of prey items encountered in the otter scats.

The total number of prey items encountered in the scats varied from 1 to 7 in the
study area. But most of the scats contained 3 to 4 items on average (Figure 13). There was
no significant difference between different months. This could not be tested statistically

as the assumptions of chi-square (values should be above 5) were not met by the data set.

4.5.2 The proportions of different prey categories encountered in the otter scats

The fish contributed maximum to the otter diet 82.75 % in frequency of
occurrence (FO) and 96.02% through score bulk estimate (SB) (Table.8). Followed by
frog (10.34% (FO) and 1.08% (SB)), crab (4.31 (FO) and 1.07 (SB), bird (1.72(FO) and
1.07 (SB)) and Insects (Table 10).

4.5.3 Proportions of different prey items as estimated by the ‘score-bulk’ estimate
and the ‘frequency of occurrence’ methods.

Tilapia (Oreochromis mossambicus) constituted the major portion of the otters’
diet in Periyar (51.4(SB) and 32 (FO), followed by catfish (Heteropneustes fossilis)
(21.27(SB)and 26.33 (FO), Curmuca barb (Gonoproktopetrus curmuca) (12.37(SB) and
16.33(FO), European carp (Cyprinus caprio) (9.16 (SB) and 15.00(FO) and frogs (1.08
(SB) and 4.00 (FO)(Table 9). The rest of the items were represented in very few scats.
From the results it is clear that the major items are under represented and minor items are

over represented in the frequency of occurrence method.

4.6 Relating the vertebrae length and eyeball diameter to body size of the fish

A total of 43 individuals belonging to different species were caught for the purpose
of establishing a linear relationship between various body parts and the total length of the
fish. A total of 72 eyeballs and 215 vertebrae were measured for the dimensions. This

data was subjected to liner regression using SPSS Software.
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Results

Table. 9 Relative proportions of individual prey species in otter scats calculated
using two different techniques.

£33 _ Prey item Frequency of Score Bulk
. Occurrence (%) | Estimate (%)
1 | Tilapia, Oreochromis mossambicus 32.00 51.54
2 | Catfish, Heteropneustes fossilis 26.33 21.27
3 | Curmuca barb, Gonoproktopetrus curmuca 16.33 12.37
4 | European carp, Cyprinus caprio communis 15.00 9.16
5 | Periyar barb, Barbus micropogon periyarensis 1.00 0.36
6 | Mahseer, Tor khudree 3.00 1.27
7 | Frogs 4.00 1.08
8 | Crabs 1.66 1.07
9 | Birds 0.66 1.84
10 | Insects 0.02 0.04
Table.10 LINEAR RELATION BETWEEN EYEBALL DIAMETER AND FISH LENGTH IN PERIYAR LAKE
Std. Error Change Statistics
Adjusted R| ofthe |R Square Sig.F
N I B N - T Y G 2 3

a. Predictors: (Constant),EYEBALL DIAMETER
b. Dependent Variable:TOTAL LENGTH OF THE FISH

Fig. 14 LINEAR FIT OF EYEBALL DIAMETER WITH TOTAL
LENGTH OF THEFISH
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Results

4.6.1 Eyeball diameter against total length of the fish

The eyeball diameter is related to fish length by means of a linear relationship
linear relationship (Table 10 and Figure 14)
Total length of the fish = 41.895 x Eyeball diameter + 3.801

4.6.2 Vertebrae length against total length of the fish
The vertebrae length is related to fish length by means of a linear
relationship (Table 11 and Figure 15)
Total length of the fish = 62.407 x Vertebrae length - 6.3327

4.7  Size classes of fish consumed by the otters

The scat analysis shows a higher degree of occurrence of the fish size
corresponding to the vertebrae lengths 0.5-1 mm, 1-1.5 mm and 1.5-2 mm (Figure 13). 1
to 1.5 mm and 1.5 to 2mm length class which corresponds to fishes of length 8 cm to 12
cm respectively, constituted 29 % of the total vertebrae extracted from the scats. 0.5-1
mm (fishes of length 5 to 8 cm) class constituted 23.7% followed by 2.0 to 2.5 mm
(14.4%) (fishes of 12 to 15 cm) of total vertebrae from the scats. All other size classes

were not consistent in the scats and thus indicating that bigger size fishes are taken only

occasionally.

4.8 Seasonal variation in the diet (at high and low water levels)

The average number of species in the otter diet during higher water levels (i.e.
during the months of November, December and January) was 2.73 (varied between 1 to
7). During lower water levels when more and more areas were available for the otters for
foraging, the average species number in the otter diet showed a rise and reached 3.21
(varied between | to 5). However at both higher and lower water levels, Tilapia was the
major food item (73%) for the otters (Figure 16). But during the lower water levels, a
higher intake of cat fish, carp and curmuca barb was seen. As the catfishes are bottom
dwelling fishes (Arun, 1999) at low water levels the otters are able to catch them more
effectively. A comparison between the diets of the otters of the river and that of the lake

could not be done because of a low sample size of scats from the rivers.
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5.0 DISCUSSION

As its broad geographic distribution (Pocock,1943) suggests the smooth-coated
otter is able to adapt to diverse aquatic habitats. In the Indian subcontinent the smooth-
coated otter is essentially a plain’s otter. They are adapted to live even in the semiarid
region of north-western India and the Deccan plateau (Prater 1971; Hussain 1993).
Generally, it uses large rivers and lakes, peat swamp forests, mangroves and estuaries,
and even the rice fields for foraging (Foster-Turly 1992). In South-east Asia rice fields
appear to be one of the most suitable habitats in supporting its viable populations
(Melisch et al. 1996a). Shariff (1984) found that smooth-coated otters were more
abundant in the mangroves of Kuala Gula, Malaysia as compared to the rain forest rivers.

The availability of certain key components (including food, shelter and water)
determine the duration and intensity of selection of a habitat (Melquist and Dronkert,
1987). In this study the habitat of otter is visualized in a landscape level as a host of many
features, which influence each other. These parameters in turns influence the occurrence
of a species in the landscape. During the study effort was made to understand which of

the factors for sure is essential for the survival of otters in the Periyar Tiger Reserve.

5.1  Features critically imporfant for the survival of otters

The first and foremost necessity is of course distribution of dependable food
resources. For a carnivore like otter, food availability is an inherently complex concept,
which is influenced by the degree of familiarity of the animal with distribution of food
items within its foraging area (Schoener, 1971), the abundance of the prey (Griffith,
1975), and possibly, the ability of the prey to escape from being caught (Pardini, 1998).
Shelter (holt) comes next, which in the case of otter is used for resting, littering as well as
to protect themselves from inclement conditions or disturbances. Otters selected such
areas for making holts that are very well inside its foraging range. If otherwise, i.e.
making holts outside the foraging range, would be very expensive in terms of the
enormous amount of energy that is required in foraging trips. Next to shelter, sites for
grooming and basking are important to otter for survival.

The two major problems that diving mammals have to deal with are increased loss
of body temperature caused due to greater thermal conductance of the water and the state
of apnoea (Nolet and Kruuk, 1998) Most of the aquatic mammals rely on the

subcutaneous fat for insulation but the semi-aquatic otters, which are remarkably lean
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(Pond, 1985), have a different means to reduce the rate of the temperature loss when in
water. They have air trapped in the fur, which prevents water coming in direct contact
with body of the animal and while swimming, the air continuously escape as bubbles
forming a white line along the swim course (Nolet and Kruuk, 1998). The function of
basking and grooming is to rearrange the fur to facilitate the entrance of the fresh air
(Nolet and Kruuk, 1988). It might also stimulate the blood flow, thereby recovering from

the temperature loss.

5.2  Situation in Periyar lake

Otters in Periyar selected shallower and n;arrower regions of the lake, where the
bank has gentle slope and are less rocky and, where more number of streams joined the
lake. They seemed to avoid deeper parts of the lake, which have steeper and rocky banks,
with very few streams joining the lake. The number of streams joining the lake, which
indirectly influence the congregation of fish and the vegetation density (refer section
4.2.2), was interpreted to be the most important factor in determining presence of otters in
Periyar lake. These areas were characterized by a slope of less than 5 degrees and low
water depth and extend over a few meters, and offered an excellent foraging ground for
otters. Dark humus rich substratum is another peculiarity of these areas. As Kruuk (1995)
had pointed out otters will be able to sustain themselves only if they are able to consume
their food with least foraging expenses. So the areas, which offer most dependable food
resource are the ones, which the otters appear to prefer.

Otters avoided the stretches of the reservoir, which were deep and wide where the
physical constraints of the animal to take deeper dives, hindered their hunting ability. The
animals equally avoided areas with sparse vegetation, which offered no shelter to them.
The importance of vegetation cover has been suggested previously for smooth coated
otters by Melisch et al. (1996), Hussain and Choudhury (1995, 1997) for spotted-necked
otters and cape clawless otters by Rowe-Rowe (1992) and Procter (1963). The virtual
absence of otters from a section of the river where the bank side vegetation was very
poor, was described by Kruuk and Goudswaard (1990), while investigating the reasons
for decline of otters in parts of Europe.

Human disturbance did not seem to affect the distribution of the otters, instead a
positive association of otters and human presence was observed in Periyar Tiger Reserve.
As the fishermen folk are concentrated around areas of high fish density, it is natural that

otters have no other choice other than to exist in the same area. Often they raid fishing
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54 Holts of otters

During the reconnaissance conducted around the Periyar reservoir in June, 2000,
otters were found using a holt, which was dug under a fallen tree. Five months later when
the study was taken up in mid November, it was found that the previous den was not in
use. Besides, one more abandoned holt was also found a few hundred meters from the
first one. The second one was not there during the reconnaissance survey. During the
commencement of this study in November it was found that the otters were using a third
holt, which was near the first two. In a study along the Chambal river Hussain (1993)
found that a group of otters used six to seven holts, shifting from one holt to others, to
avoid prey depletion in an area.

The water level in the lake fluctuates from about 110 feet to above 130 feet in a
year (Dr.Veeramani Pers comm.). The fluctuating water has caused development of a
zone ‘without any tall vegetation and this zone has developed as meadow. In areas of
lower slopes, the distance from the water level to the vegetation often extends up to a few
hundred meters. In such areas the threat to otter is high as otters are not that agile on land
and they seemed to be very cautious, while moving through these areas. They seemed to
feel secure in areas where, the distance between the water and vegetation is smaller so
that they can immediately enter the thick undergrowth of either lantana or elephant grass,
where it is virtually impossible for any animal other than elephants to venture through.
The mean distance to the eécape cover from the water was found to be 18 meters with a
minimum of 1 meter and a maximum of 30 meters in the denning areas.

Some times the otters spend whole night in areas where there is no holt. This stray
behavior has been observed three times. This was observed in the noon time also when
the temperature was a little higher than usual. All these temporary areas were explored
after the otters had left, and there was no digging or removal of soil, instead there was just
a cleared area in between the tall grasses. This clearly proves the importance of thick

under growth for otters.

5.5 Grooming and spraint sites of otters
Otters showed site fidelity for grooming and sprainting sites. In every foraging
area they visited the same grooming site in all the foraging events and deposited the

spraint in the same spraint site. Some times such sites will be submerged following the
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Looking at the diet composition of otters in Periyar, two out of the first five major

food items, are exotic fish (Tilapia and European carp), which got introduced into the lake
about 10-15 years ago (Local fishermen Pers. comm). This points fingers to the fact that
the multiplication rate of these exotic fish is much faster and they are replacing the
indigenous fish. The seasonal differences in overall proportions of fish in diet and the
proportions of the major fish species may be due to either availability and/or to the
preference of otters. The observed higher intake of catfish during lower water levels in
Periyar may be due to the increased ability of otters to exploit more areas, which became
shallow during periods of low levels of water. At lower water levels, the otters engaged in
patch fishing mostly, wherein they hunted in a relatively small patch of water and did not
range widely for foraging. The most frequently used method for estimating the
proportions of different prey items, the ‘frequency of occurrence method’ has been
criticised widely for its inherent problems (Jacobson and Hanson, 1996). Here, the
presence of a single item, for example a single lateral spine of catfish will be weighted the
same as the presence of a number of catfish spines in the spraint. This would lead to
under-estimation of major prey items and over-estimation of minor items (Mason and
MacDonald, 1986; Wise et al.,1981). From Figure (17) it is clear how the major prey
items are under-estimated and the minor ones are over-estimated. The feeding trials
conducted elsewhere (Jacobson and Hansen, 1995) recommend that the ‘score bulk

estimate’ give a better estimate than any other method.
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were endemic to Western Ghats, of which three are exclusively endemic to Periyar lake

and streams (Lepidopygopsis typus, Crossochelius periyarensis, and Barbus micropogon
periyarensis). Other threatened fishes in the system are Glyptothorax madraspatanam and
Mastacembelus armatus (Arun, 1999).

Out of these threatened fish only one, Barbus micropogon periyarensis was found
in otter diet in minute quantity (1%). This can be because of the low abundance of these
fish in the lake.

5.7  Constraints during the study
5.7.1 Quantification of the fish abundance in the lake

Despite the efforts made using all possible methods the quantification of the
relative abundance of the different species and size classes of fish did not yield good
result. The hidden tree stumps in the lake hinder the use of nets and very often the net got
damaged whenever it was thrown. What is understood from the fish sampling efforts is
that the fish from a water body can be sampled by using a combination of many methods
making use of the knowledge of local communities. The local fishermen know that in
which area and at what time of the day to put their nets for which fish. The next day
following the rain all the fishermen use the 2 x 2-inch gill nets because the bigger carps

come to the shallow waters just after the rains.

5.7.2 Relationship between eyeball diameter and the stratum that the fish species
occupies

The relative eye diameter of the bottom living fishes like catfish (Heteropneuestes
fossilis), spiny eel (Mastacembelus armatus) are very low and others like giant danio
(Danio aequipinnatus), Black line Rasbora (Parluciosoma daniconius), Malabar Baril
(Barilius bakeri), European carp (Cyprinus caprio communis), mahseer (Tor khudree)
etc. have relatively larger eyes. This is an indication that the fish of the bottom strata use
other sense organs than eye for locating food whereas the fish of the upper strata use
eyesight. The problem of confusing the eyeball of smallest individual of the uppef strata
fish with that of the largest individual of lower strata fish could be avoided by proper and

precise identification of the species from the characteristics of the eyeball.
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3: Problems of unexpected rains

Rains washed out many of the evidence of otter from the lake banks making it
difficult to ascertain whether otters used those stretches. This probably affected the
sampling in this study by giving no evidence of otter in stretches where they were
expected to be present. So ideally the average time lag between two successive visits to
the same area by otters should have been looked for and this gap should have been given

before starting the sampling again.

5.8  Conservation implications of the study

The ability of otters to adapt to a wide range of habitats is well established
(Kruuk, 1995). But it is also a fact that they will not survive in water bodies in which the
prey population is depleted because of excessive exploitation and contamination by
agricultural pesticides (Mason and Macdonald, 1986; Melisch et al,1996; Hussain,
2000). Periyar Tiger Reserve is a unique area where this threat of pollution does not exist
as the; entire Mullayar and Periyar catchments are well inside the Tiger Reserve. Not
many such areas are left in India, which has no irﬁmediate threat. So the otter population
in Periyar Tiger reserve should be considered as the precious possession of the park.

A In the coming millennium, demands on water resources will continue to increase
as will the level of poilutants. This will put additional pressures on existing wetlands. One
possible threat to Periyar that is looming in the horizon is the issue of raising of the water
level of the dam. If the water level is increased, almost all the holts far located will be
submerged. As November to March is the littering time of otters a sudden rise in water

level during this period might kill all the pups of the year.

The Otters are consuming large proportion (60%)of exotic fishes in the Periyar
lake (tilapia and golden carp) fishes. These exotic fish species have the potential to
replace all the indigenous species. The Otters are in a way controlling the population size
of this species by consuming them. In a condition where there are no otters in the lake

Periyar might fast loose out many of the native fish species at much faster rate.
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Appendix L.

The fish species recorded from the Periyar lake and stream system

No Scientific name Common name Local Name Bo((éyr:)ize Scale Size
Aplochelidae

1. Aplochelius lineatus Bloch Top minnow Manathukanni 7 Fairly large
Balitoridae

2. Bhavania australis Wetern Ghat loach Kalnakki 9 Small

3. Nemacheilus denisonii Denison's loach Koitha 5 Small

4, Nemacheilus guentheri Guenther's loach Koitha 5 Small

5. Nemacheilus keralensis Kerala loach Koitha 3.5 Small

6. Travancoria jonesi Travancore loach Kalsravu 8 Small
Channidae

7. Channa gachua Brown snake head Vatton 35 Large on head

8. Channa striatus Striped snake head Varal 35 Large on head
Cilchlidae

9. | Oreochromis mossambicus Tilapia Tilapia 15 Large Cycloid
Cobitidae

10 | Lepidocephalus thermalis Malabar loach Manalaron 8 small
Cyprinidae

11 | Barilius bakeri Malabar baril Pavukan 5 Small

12 | Crossochilus periyarensis % Periyar latia Karimbachi 10 Small

13 | Cyprinus caprio communis European carp Gold fish 50 Large

14 | Danio aequipinnatus Giant danio Pavukan 15 Medium

15 | Garra mcclellandi Jerdon Cauvery garra Kallotti 17.5 Medium

16 | Garra mullya Sykes Common sucker Kallotti 17 Medium

17 | Lepidopygopsis typus Raj & Periyar trout Brahmanakanda 25 Medium

18 | Gonaoproktopetrus curmuca Curmuca barb Kooral 35 Large

19 | Puntius ophicephalus Raj Channa barb Eettilakanda 16 Small

20 | Barbus micropogon periyarensis | Periyar barb & Kariyan 60 Large

21 Puntius fasciatus Jerdon Tiger barb Karutha kanda 5 Small

22 | Parluciosoma daniconius Blackline rasbora Kananjan 10 Small

23 | Tor khudree Sykes Mahseer Kuyil 50 Large
Mastacembalidae

24 | Mustacembelus armatus Spiny eel Arakan 60 Smallest
Heteropnuestidae

25 | Heteropneustes fossilis Stinging catfish Kari 30 Smallest

26 | Ompok bimaculatus Butter catfish Chottavala 40 Smallest
Sisoridae

27 | Glyptothorax madraspatnm Travancore sucker Kalsravu 45 Smallest

& Endemic to Periyar,
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