














































































































2.6 Floral Diversity

Periyar Tiger Reserve has high species richness and diversity of
plants that can be inferred from the fact that out of the 3800 species of
Angiosperms estimated to be there in the state of Kerala, the 777 km? area of
the reserve harbours 1966 species. Nowhere in the whole of the Indian
subcontinent, such a large number of taxa have been recorded from an area
‘comparable to that of Periyar Tiger Reserve. Of the 216 species of orchids
reported from Kerala, 145 species are found in Periyar Tiger Reserve
(Anoop 2001).

Twenty-six percent (515 of the 1966) species of the flowering plants
found there are endemic to the Southern Western Ghats. Among the
important families showing relatively high degree of endemism, Orchidaceae
stands first with 55 endemic species, Rubiaceae second with 35 species.
Acanthaceae with 32 species, Poaceae, Fabaceae, Lauraceae,
Balsaminaceae, and Euphorbiaceae with 25 each follow suit. Other. such
familes with endemic plants are Lamiaceae with 19, Melastomataceae 18 and
Asteraceae 11 species. Periyar Tiger Reserve falls in the in the Anamalai
High Range Centré, one of the 5 centres of endemism in the Southern
Western Ghats. Out of the 49 species estimated to be endemic to this region,
25 occur in Periyar Tiger Reserve (Anoop 2001).

Seventeen of the 149 threatened species of plants collected from the
resrve are considered ‘possibly extinct.’” Among the plants collected from
Periyar Tiger Reserve, 4 are new records for India and 14 are new records for

Kerala. The reserve is the only known home to the species such as Habenaria

22



periyarensis, Syzygium periyarensis and sub species such as Mucuna
pruriens thekkadiensis. All the 3 Gymnosperms found in Kerala are found in
the reserve. Periyar Tiger Reserve also has 150 Pteridophytes, one of which
seen in the core areas, namely Ophioglossum pendulum is the first report
from Peninsular India. Besides these there are about 350 species of medicinal

plants identified from the reserve (Anoop 2001).

2.7 Faunal Diversity

Vertebrate diversity is also very high in Periyar Tiger Reserve, with 38
species of fish, 16 amphibians, 44 reptiles including 30 snakes, around 320
birds and 62 species of mammals. Endemism is also high in these taxa found
in Periyar Tiger Reserve. For example, 10 out of 16 amphibians and 13 of the
30 snakes are endemic to the Western Ghats. Four fish of the 38 are endemic
to the reserve. Of the 14 avian species endemic to the Southern Western
Ghats (a zone of high avian endemism) 13 are found in Periyar Tiger Reserve
in good numbers. Besides the endemism Southern Western Ghats is also
characterized by disjuncts, relatives or same species occurring in Himalayas
and nowhere in between. Species such as the Graet Indian horn bill (Buceros
bicornis), the Forest eagle owl (Bubo nipalenses), the Ceylon frogmouth
(Batrachostomus monitiger), the Rufous-bellied hawk eagle (Lophotriorchis
kienerii), the Black crested baza (Aviceda leuphotes), the Broad-billed roller
(Euruétomus orientalis) come under this category. All the disjunct species
except the Grass owl (Tyto cepeansis) and the Bay owl (Phadinus babius)

are reported from Periyar Tiger Reserve (Anoop 2001).
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Of the many species of mammals the reserve is home to some of the

rare and endangered mammals, like Nilgiri tahr, Nilgiri marten, Stripe necked

mongoose, Mouse deer, etc. With such high diversity and endemism levels of

higher life forms one can imagine what will be the scenario of diversity and

endemism in small life forms, basically insects and invertebrates in the park.

About 160 species of butterflies have been recorded from Periyar Tiger

. Reserve (Suresh Elamon, pers. comm.).

2.8 Why Periyar Tiger Reserve

Of all the places thought about for this study Periyar Tiger Reserve

seemed best suited for the following reasons:

a)

b)

d)

The area has Mullaperiyar lake, in which numerous stakes and

stumps are present, along with logs on its shore, which is very

unusual for an artificial lake of its kind.

Due to the topography, soil conditions and the heavy rainfall the

area receives, a large number of trees fall in the forest, some of
which reach up to the lakeshore and large streambeds carried by

many seasonal as well as perennial streams.

Being the part of the Southern Western Ghats (a biological
hotspot) Periyar Tiger Reserve has a good diversity of fauna and
thus large number of dead wood users across many taxa.

The area also had old growth (natural) forests along with second
forests. In this case they were Semi evergreen forests and .Moist

deciduous forests respectively.
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2.9 Intensive study sites

After few weeks of survey in different parts of Periyar Tiger Reserve it
was decided to conduct the study in and around Thekkady range of the Tiger
Reserve's East Division. Since two different forest types, Semi evergreen
forest and Moist deciduous forest in 4 different areas of the range near
Edappalayam section were identified, it bécame the logistical choice for the
intensive study area. Later another section, named Mullakudy could be
identified, with both the forest types in two different areas. It also became a
part of the overall intensive study area. The part of the lake between Boat
Landing and Mullakudy was then the natural choice for the study site focusing
on dead wood in the lake. The 6 different areas wére Anchurli, Shivalodu,
Edappalyam, Mullakudy, Mullakudy2 and Tamburan Turathu (Figure 2).

Details of vegetation co'mposition.of the 2 forest types, viz., Moist
deciduous forest and Semi evergreen forest present in Thekkady range,
which was the intensive study area compiled from Nair (2002) is given in
Tables 1 and 2 respectively.

These secondary data shows the vegetation compositions of Moist
deciduous forest and Semi evergreen forest in Thekkady | range with
frequency of occurrence of each species in the plots laid, and the percentage
of that with respect to the total number of trees found in all the plots. Data
comes from 8 vegetation plots for Moist deciduous forest and 5 plots for Semi

evergreen forest.
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Table 1. Vegetation composition of Moist Deciduous Forests of

Thekkady range, Periyar Tiger Reserve

Name Frequency Percent
Alseodaphne semecarpifola 1 1.47
Haldina cordifolia 1 1.47
Syzygium gardneri 1 1.47
Terminalia bellirica 1 1.47
* |Terminalia chebula 1 1.47
Careya arborea 2 2.94
| agerstroemia microcarpa 2 2.94
Phyallanthus emblica 2 2.94
Pterocarpus marsupium 2 2.94
Santalum album 2 2.94
Terminalia crenulata 3 4.41
Olea dioica 4 5.88
Pterocarpus bridelie 4 5.88
Anogeissus latifolia 5 7.35
" |Terminalia paniculata 16 23.53
Tectona grandis 21 30.88
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Table 2. Vegetation composition of Semi Evergree

range, Periyar Tiger Reserve

n Forests of Thekkady

Name Frequency Percent
Velluramaram 1 1.72
Aporusa lindleyana 1 1.72

rtocarpus hirsutus 1 1.72
Clausena indica 1 1.72
Diospyros sylvatica 1 1.72
Ficus nervosa 1 1.72
Grewia tiliifolia 1 1.72
| annea coromandelica 1 1.72

- |Myristica dactyloides 1 1.72
Olea dioica 1 1.72
Pterocarpus marsupium 1 1.72
Saprosma zeylanica 1 1.72
Tabenaemontana heyneana 1 1.72
Terminalia crenulata 1 1.72
Antidesma menasu 2 3.45
Erythrina stricta -2 3.45
Filicium decipiens 2 3.45
Mussanda bellila 2 3.45
Schleichera oleosa 2 3.45
Actinodaphne malabarica 3 517
Anogeissus latifolia 3 5.17
Glochidion ellipticum 3 5.17
| agerstroemia microcarpa 4 6.90
Mallotus philippensis 4 6.90

. |Stereospermum colais 7 12.07
Terminalia paniculata 10 17.24
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321 Dead wood density estimation
Trials with different plot sizes were initially carried out for the density

estimation of dead wood. The plot size of 30 X 30 m was decided upon as the
largest manageable one given time constraints and field conditions during the
study period. Short transects were used to lay the square plots of 30 X 30 m
in the forest patches. The starting point of the first such transect was
randomly picked along the lengthwise edge of the forest patch. A compass
bearing was taken almost perpendicular to the lengthwise edge so that, the
straight line along the bearing passed through the width of the forest. The
plots were laid along the line, successive plots being on the alternate sides of
the line (Appendix 1). Once the edge of the forest patch was reached, 100 m
were walked along the edge perpendicular to the straight line used. A back
bearing was then taken to get a line parallel to the preceding line. Plots were
again laid along the new line in the manner as described earlier. The gap
between the parallel lines used to lay the plots was kept 100 m in order to
prevent the repetition of plots in the same place. This sampling strategy was
decided upon after consultation with local forest officials, who mentioned a
similar way of sampling vegetation using 20 X 20 m plots on both sides of a
long straightened out steel chain. In each forest patch sampled, 50 such plots
were laid to sample for dead wood.

In each 30 X 30 m plot, numbers of dead wood were counted. It was
decided a priori to sample snags at least 10.2 cm in diameter at breast height
(dbh) and at least 1.8 m in height (Thomas et al. 1979). Dead trees less than
1.8 m in height were considered as stumps. Fallen logs on ground, and dead

branches on live trees were enumerated. Only fallen logs with a minimum
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trampling percentages (only in tens and fives, for e.g., 10%, 15%, 20%, 25%)
in eight circular plots of 2 m radius and 4 m away from the sample in eight

different directions around the sample.

3.3  Estimating dead wood availability across seasons in the lake
habitat
Periyar Tiger Reserve experiences basically three seasons, with
respect to water level in the lake. They are “very high water level season”

from June to October, “high water level season” from November to February

~ and “low water level season” from March to May. With the fluctuating water

level in the lake the number of dead wood available to their users also
changes. To record this fluctuating data, as soon as the actual sampling
begun, in the “high water level season”, eight stretches of 1 km each, of the
lake with a gap of 0.5 km between successive stretches were intensively

sampled for stakes, stumps and fallen logs. Complete counts of above dead

- wood were done in these stretches, in water and on both shores by using a

rowing boat and by walking along the shores. Same method was used to
count dead wood in the same stretches of the lake in the “low water level
season”. Counts for both the seasons were done within a period of 5 days

each time to minimize the effect of water level changes over days.

3.4 Collection of data on resource use and the users
3.4.1 General methods used across dead wood types
' A completely random design was established for sampling the use of

dead wood. A day was decided to sample a particular forest patch or part of
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the lake for a particular type of dead wood. At a random point along the
lengthwise edge of the patch or the lake, a random number was picked using
a scientific calculator. Then the forest pétch or stretch of lake was carefully
searched using a strip transect of a width of 20 m for encountering that
particular number of the type of dead wood being sampled. The strips were
walked along the width of the forest patch or Iéke. For example, if the number
generated was three and the dead wood type being sampled was cavity, the
~ third cavity encountered in the strip walked was sémpled. The strips were
parallel to each other and the central lines of the successive strips walked
were 60 m apart.

Once that particular dead wood was spotted, it was approached very
carefully, simultaneously observing the presence of any animal (mostly birds,
' mammais and reptiles) on or near it. On reaching the spot, signs of usage by
mammals and reptiles (digging signs, scratch marks énd mud-rubbing) were
looked for. Then small animals were looked for in and around the dead wood
and if possible, also under it. Insect and invertebrate specimens were
searched for and collected from a random point on the dead wood in zip-lock
covers, always within a time limit of half a rhinute, this being the constant
factor throughout. Wherever possible, the species of the live tree that
contributed to the dead wood was identified (Appendix Il) using the knowledge
of the field assistants, who relied mostly on bark characteristics, wood texture,

colour and smell of the chipped wood.
Canopy cover was measured in four different directions around the
sampled dead wood using a densiometer. After this, the sampled dead wood

was left as intact as possible and watched carefully for seven minutes from a
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distance of 10 m for birds (identified with the help of a field-guide for birds
(Grimmett et al., 1999)) and mammals that might retum to the dead wood,
using a pair of 7 X 35 Minolta binoculars. The time and distance limits of
seven minutes and 10 metres respectively were determined in field, as they
were found to be practical and effective limits for the specific work, in the
extant field conditions.

Wheﬁ one such sample was finished, the whole process was
repeated again starting with a new random number. Usually, only single and
double-digit numbers ranging from 1 to 15 were considered for ease of
sampling and to be absolutely sure that the corresponding dead wood sample
could be found.

The insect and invertebrate specimens were classified up to classes
and o}ders as possible and also into morpho-species with the help of a
dissection microscope setup in field statioh, created with two magnifying lens

and two stands.

3.4.2 Specific methods used for cavities

Two types of cavities were identified during the first few days of
survey, viz., natural tree hollows and excavated cavities. Cavities were
sampled for in all the 12 forest patches. Twelve cavities were sampled in each
of the 12 forest patches. Only large tree hollows where a hand could be put
inside to collect invertebrate specimens were sampled for invertebrates. In
such tree hollows often bats were seen and they used to flutter so much when
torch light was shown that it was possible to hear them from a close distance

and even feel the wind, thus generated. After few such experiences | learned
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to identify the sound and the wind (with smell) as positive signs of bat
presence. The tree species bearing the hollows and cavities were also

recorded.

3. 4.3. Specific methods used for fallen logs

Three different stages of fallen logs (Table 4) were identiﬁed in the
field Sased on the modified classification of down-woody debris and fallen
logs made by Maser et al. (1979) keeping field conditions in mind. Six fallen
logs of each stage were sampled in each of the 12 forest patches. Whenéver
possible fallen logs or parts of the fallen logs were turned dver to check for
use. Girth or width as well as length of the sampled fallen logs were also
recorded. Once shrews were found to use fallen logs, and their nests and
pellets were seen on fallen logs in the lake habitat during the first few days of
field work, usage of fallen logs by shrews were at many instances identified by

the presence of nests, nesting materials and pellets.

3.44 Specific methods used for snags and stumps

In the forest patches two different stages of snags and stumps (Table
4) were identified after modifying the classification made by Thomas et al.
(1979) according to the field realities. In each of the 12 forest patches, six
snags and stumps of each of the two stages were sampled. Height (measured
using a clinometer and trigonometric calculations for snags and stakes) and

girth of snags/stakes and stumps were also collected.
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Table 3. Areas sampled in different sections of the Thekkady range,

Periyar Tiger Reserve
Name of Sections | Areain | Sampled | Proportion of area
4 ha. area in ha. sampled in %
Thekkady 1300 9 0.69
Edappalayam 1800 18 1.
Nellikampetty 3200 9 0.28
Medakanam 800 0 0
Mullakudy 2800 18 0.64
Total 9900 54 0.55

(Lake area sampled not included in the sampled area column)

Table 4. Description of the different stages of logs, snags and stumps

Dead | stage Description

wood
Log 1 Freshly fallen trees or branches with bark intact, look like live one
Log 2 Logs with most of the bark lost, but have not decomposed yet
Log 3 Logs with most part decomposed and mixed with soil
Snag 1 Standing dead tree with most of the bark intact, just dead
Snag 2 Snag with very little bark and in which wood is visible
Stump 1 Short standing parts of freshly fallen logs or short snag of stage 1
Stump 2 Stumps with no bark on them and wood exposed completely
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taken as undisturbed areas. Each of these two categories had two types of
forest. So most of the data sets were rearranged and thus, count data for
dead wood and tree densities and data on usage of each type of dead wood
in each forest type were made into two different sets based on disturbed or
undisturbed areas sampled.

Many of the users were clumped together for ease, like mammals,
birds, reptiles, invertebrates. Each user was assigned to only one of the seven
categories of users developed a priori using user matrix given in Thomas
(1979) (Table 5). This was done with ecological information collected about
the species from personal observations in field and from literature depending
on the species concerned. For bird species Ali and Ripley (1983) was
consulted. For mammals Prater (1971) and Wilson (1997) were consulted. But
during-the task of assigning of species to a user category more emphasis was
given on ecological data available and observation in the field. When a -
species was found to be falling into more than one category, then it was put
into a category, which seemed to be the ecological priority of the species
concerned. The list of users found in Periyar Tiger Reserve and the

categories they were placed into are given in Appendix |ll.

3.5.2 Statistical analysis

Differences between count data for density estimates of dead wood in
different forest types were tested for by using independent sample t-test.
Independent sample t-test was also used for testing differences between dead
wood densities in disturbed and undisturbed areas. T-test was also used for

testing differences between disturbance regimes (trampling percent) in two
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Table 5. Dead wood user categories

User Code

Description

Example

U-1

Live and reproduce in own hole
excavated in snags or dead
woods but forage elsewhere.

Woodpeckers

Live and reproduce in hole made
by another species or in a
natural hole or under the
decaying bark and forage
elsewhere.

Parakeets, owls, bats

Do not excavate but build nest
on snags, stumps or on dead
wood but forage elsewhere.

Cormorant, shrews

Forage on the dead wood or
nearby woody debris, though
they may be living elsewhere.

Porcupine,  pangolin,
ants

Make burrows, dens or use as
cover under dead woods but
forage elsewhere.

Geckos, skinks, frogs,
snails, scorpions

Use as perch or table while
foraging nearby or traveling, or
as scent post but forage and
reproduce elsewhere.

Turtles, civets, ofters,
monitor lizards, raptors

Live on dead wood most of their
life.

Termites, caecilians
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forest types and two categories of areas (disturbed and undisturbed) in each
of the forest types.

| One-way ANOVA was used for testing differences in disturbance
regimes. Tukey's Post Hoc tests were used in conjunction with one-way
ANOVA to understand which of the areas were similar and which were
different with respect to the variable concerned. |

Correlation between tree densities of each area and corresponding
dead wood densities, in two different forest types and also in overall area was
found by using Linear regression.

The data on enumeration of dead wood in eight 1 km stretches of the
lake in high and.low water level seasons were compared for significance
differences using Wilcoxon matched pair test. For.comparing differences
between turtle numbers in high and low water level season the same test was
used. |

Cross tabulations were used to get frequencies of different user
groups, like mammals, birds, reptiles and invertebrates for the subcategories,
such as stages of dead wood and size classes (Appendix V). Contingency
tables were also obtained using the above method for size classes and
stages. Then Chi-square analyses were done on appropriate contingency

tables along with correlation analysis on some of them to get the trends.
3.6 . Packages and books used

SPSS 8.0 was used for all analysis. Standard biostatistic books (Zar

1984, Sokal and Rohlf 1987) were used for interpretation of results.
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RESULTS

4.1 Dead wood density, tree density and disturbance regimes
Densities of five different types of dead wood, viz., fallen logs, snags,
stumps, cavities and dead branches, and also tree density were measured in
Semi evergreen forests (SEF) and Moist deciduous forests (MDF). The over
all densities of different types of dead wood in the Thekkady range of Periyar
Tiger Reserve were as follows: Fallen logs = 109/ha. Snags = 17.5/ha.
Stumps = 15/ha. Cavities = 9.5/ha. and Dead branches = 5/ha. In both the
forest types fallen log 132.48 logs/ha.) is the most common form of dead
wood encountered, followed by stumps (17.07 stumps/ha.) in SEF and snags
(18.85 snags/ha.) in MDF. The densities of live trees in SEF and MDF are
376.60 and 239.32/ha, respectively. The dead wood densities of different
types of dead wood have been summarised in table in Tables 6, 7 and 8. The
overall tree density was 308 trees/ha, it was 376.60 i. 0.2516 trees/ha in SEF
and 239.32 + 0.2881 frees/ha in MDF. In the Thekkady range about 6 % of

the all trees are snags.

41.1 Densities of dead wood in the two forest types

Densities of fallen logs, snags, stumps and cavities in two forest types
were found to be significantly different at an a value of 0.05. T statistics was
used (where sample size (n) was 600), the values of which, df and the 2-tailed
significance (p) values are given in table 9. Only densities of dead branches

were found to be similar across the forest types.
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Table 6. Density of dead wood in SEF and MDF in Periyar Tiger Reserve

Types of Density in | SE on density | Density in SE on
Dead wood ha. for in SEF ha. for MDF | density in
SEF MDF

Logs 132.48 +0.1388 85.56 +0.1157
Snags 16.11 + 0.0053 18.85 + 0.0057
Stumps 17.07 +0.0053 12.78 + 0.0048
Cavities 11.52 +0.0048 7.59 + 0.0046
Dead branches 4.44 + 0.0031 5.19 + 0.0034
Trees 376.60 +0.2516 239.32 + 0.2881

Table 7. Density of dead wood in disturbed and undisturbed SEF in
Periyar Tiger Reserve

Types of Dead | Density | SE on density | Density in ha. SE on
wood in ha. in disturbed | undisturbed density in
disturbe SEF SEF undisturbed
d SEF SEF
Logs 112.74 +0.1332 152.20 +0.1310
Snags 12.81 + 0.0069 19.41 + 0.0073
Stumps 13.19 + 0.0066 20.96 +0.0072
Cavities 12.67 + 0.0063 10.37 + 0.0071
Dead branches 5.48 + 0.0047 3.41 + 0.0039
Trees 348.15 +0.2072 405.06 +0.2534

Table 8. Density of dead wood in disturbed and undistdrbed MDF
in Periyar Tiger Reserve

Types of Dead | Density in SE on Density in SE on
wood ha. density in ha. density in
disturbed disturbed undisturbed | undisturbed
MDF MDF MDF MDF
Logs 73.33 +0.1478 97.78 + 0.1251
Snags 14.74 + 0.0074 22.96 + 0.0077
Stumps 12.37 + 0.0062 13.19 +0.0073
Cavities 7.78 + 0.0067 7.41 + 0.0063
Dead branches 4.59 + 0.0043 5.78 + 0.0052
Trees 205.43 + 0.2706 273.21 +0.2273
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4.1.2 Disturbance regimes observed in forests

~ One-way ANOVA was used to test for difference in the extent of
disturbance across the 6 different forest patches. In semi evergreen forest,
moist deciduous forest, and the overall, trampling signs in percentage differed
significantly at an a level of 0.05 with F and p values of {(F = 233.459, n =
324, df = 318, p = 0.0001), (F = 264.380, n = 324, df = 318, p = 0.0001) and
(F = 497.564, n = 648, df = 642, p = 0.0001)} respectively. The groups of
areas with similar disturbances found using Tukey's HSD statistics are listed
in Tables 10, 11 and 12 for overall, semi evergreen forest and moist
deciduous forest respectively. The groups of area were as follows: Mullakudy
and Tamburan Turathu were one of the groups in the undisturbed category
and Mullakudy2 was the other stand-alone group that was more disturbed
than the first group. In the disturbed category Anchurli and Shivalodu formed
the first group, while Eddapalayam formed a more disturbed group by itself.
T-test was used to test for a difference in trampling signs between areas
categorized as ‘disturbed’ and ‘undisturbed’. In semi evergreen forest and
moist deciduous forest, and the overall, trampling signs in percentage were
found to differ significantly between the 2 categories at .05 a with T and p
values of {(T = 27.046, n = 324, df = 322, p = 0.0001), (T= 29.279, n = 324, df
= 322, p = 0.0001) and (T = 39.822, n = 648, df = 646, p = 0.0001)}

respectively.
4.1.3 Densities of dead wood in disturbed and undisturbed forests

Densities of fallen logs, snags, stumps, cavity and dead branches in

disturbed and undisturbed semi evergreen forest were found to differ
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Table 9. T statistics and p values for Dead wood density in SEF and MDF
in Periyar Tiger Reserve

Dead wood T df Significance
statistics value
Logs 23.375 598 0.0001
Snags 3.157 598 0.002
Stumps 5.418 598 0.0001
Cavities 5.348 598 0.0001
Dead branches 1.454 598 0.147

Table 10. Overall-Tukey’s HSD and clusters of areas with similar
disturbance along with the significance of the differences within the
groups in Periyar Tiger Reserve

Area Group 1 Group 2 Group 3 Group 4
Undisturbed category
Mullakudy 13.43
Tamburan Turathu 18.06
Mullakudy?2 34.86
Disturbed category
Anchurli 64.49
Shivalodu 66.71
Edappalayam 81.39
Significance 0.101 1.000 0.817 1.000
44
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Figure 3. Linear correlations of log and tree densities
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groups, ants, beetles, spiders, termites, dipterans, other insects, scorpions
and other invertebrates were clumped together to form a group of user named
“invertebrates’ for the ease of analysis. The total number of users observed
using giead wood in Periyar Tiger Reserve during this study were 114 (Table
16). Of the 114 total users, 12 were mammals, 56 were birds, 5 were reptiles,
and 35 were ‘invertebrates’. The number of species of each taxonomic group
using the four different kinds of dead wood is summarized in Table 17. Of the
major dead wood users logs were being used maximum by mammals (58%
i.e., 7 out of 12), snags by birds (87.5% i.e., 49 out of 56), stumps and cavities

by mammals (42% and 33% respectively).

' 4.3.2 Use of cavities by different users, especially birds and mammals

Use data for cavities was collected in four different habitat types (moist
deciduous forest-D, moist deciduous forest-U, semi evergreen forest-D and
semi evergreen forest-U). The groups of animals given in Table 17 were
analysed for differences in degree of use with respect to the type of the cavity
i.e., natural hollows and excavated cavities. The likelihood ratio values (LR)
were used for interpretation (n for each habitat type was 36). Usage by
mammals and birds differed significantly between the two cavity types across
habitats (Table 18). Mammals were using natural hollows more than
excavated cavities in semi evergreen forests than in moist deciduous forests,

whereas, birds were using more excavated cavities in moist deciduous forests

(Figure 5).
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Though reptiles and invertebrates were found to use cavities, they
could be sampled only in natural tree hollows. So analysing that data set for

the specific purpose (as done above for mammals, and birds) was not propér.

4.3.3 Use of fallen logs by different mammals, birds, reptiles and

invertebrates

Use data for fallen log was coIIe_cted in five different habitat types

(moist'deciduous forest-D, moist deciduous forest-U, semi evergreen forest-D,

. semi evergreen forest-U and Lake habitat). The groups of animals (Table 19)

were analyséd for differences in degree of use with respect to different fallen
log stages, girth and length classes. Usage by mammals differed significantly
with fallen log length across habitat types. Use by inQertebrates differed
significantly across habitat types only with respect to fallen log length across
habitat types (n for each habitat was 54, except for lake habitat, for which it
was 32). Shrews were using fallen logs only in lake habitat for nesting. Civets
were using them for marking territory. Pangloins and bears were using later

decay stages more than first decay stage.

" 4.3.3.1 Auto correlations of log stages to different size classes

Fallen log girth and length classes were significantly correlated to log
stages (girth: LR = 74.482, n1 = n2 = n3 = n4 = 54, df = 12, p = 0.0001;

length: LR = 53.47, df = 12, p = 0.0001).
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was because most parts of older logs were decomposed to become soil. And
then such logs were harbouring more termites and ants, which show up as
significant degree of difference in usage of length classes of logs by
invertebrates.

d) Civet droppings were found on many logs, mostly first stage ones,
but the importance of logs for civets for marking territories could not be
inferred because of another observation of civet droppings on live roots of
large trees on many occasions.

e) Another interesting finding during this study was the use of dead
wood on the lakeshore by wild boar. They were most probably feeding on the

termites or other insects, like beetles and ants, found in those dead wood.

5.3.2 Birds

During the study 56 species of birds found in Periyar Tiger Reserve
were observed to be using dead wood for various purposes. Only 8 were
found using logs, while 49, 23, and 18 were found using snags, stumps and

cavities respectively (Table 17). The major findings related to birds were as

follows:

a) Birds were found to use excavated cavities more than natural
hollows. This was on the expected line with more number of bird species
there in Periyar Tiger Reserve those which use excavated cavities than the
ones which use natural hollows (Ali and Ripley 1983) — {8 species of
woodpeckers, 2 species of parakeets, 1 lorikeet, 2 species of mynas, 2

species of barbets and 3 species of owls were found to use excavated
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be because of the significantly higher number of dead wood available to bask
in summer when compared to winter, due to lower water level. Lindeman
(1999) mentions about the correlation between total turtle density and dead
wood density and also talks about the basking densities, which were never

high in places where dead wood densities were low.

5.3.4 Amphibians and invertebrates with other users

 The numbers of species of amphibians observed using dead wood
during my study were 3 (two were frogs and one was a caecilian) (Table 17
and Appendix Ill), all of which were using logs in the lake habitat. Sightings of
fish using dead wood were limited to the logs and snags (Table 17) in the
lake. Epiphytes were seen on snags and stumps only (Table 17). One of the 2
epiphytes recorded was a species of Ficus. Data on dead wood usage by
amphibians, fish and epiphytes were collected. But due to the low sample size
they could not be analysed statistically for deriving any conclusion.

In all 34 morphospecies of various kinds of invertebrates were found
to use dead wood during my study, of which 33 were using logs, 29 using
snags; 27 using stumps and 16 using cavities (Table 17). The most important
of these users were termites, of which 2 morphospecies were found. Other
major invertebrate groups found using dead wood were ants, beetles, and
scorpions. Snails, flatworms and earthworms were also found using dead
wood. Occasinaly snails were found inside cavities 8 — 9 feet above forest
floor. McCay (2000) describes fallen logs as habitat for many invertebrates
(McCay 2000). Invertebrates are one of the causes of for creation of snags

and help in decomposition of dead wood also, for example, pseudoscorpions
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Appendix Il

The tree species found to have contributed to the
sampled dead wood in Periyar Tiger Reserve

Sl. No. Tree species
1 Actinodaphne malabarica
2 Anogeissus latifolia
3 Artocarpus hirsutus
4 Bischofia javanica
5 Bombax ceiba
6 Clausena indica
7 Dalbergia latifolia
8 Diospyros sylvatica
9 Ficus nervosa
10 Grewia tiliifolia
11 Haldina cordifolia
12 Lagerstroemia microcarpa
13 Lagerstroemia microcarpa
14 Mallotus philippensis.
16 Olea dioica
16 Pterocarpus marsupium
17 Scleichera oleosa
18 Syzygium gardneri
19 Tabenaemontana heyneana
20 Tectona grandis
21 Terminalia paniculata
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The List of dead wood users encountered in

Appendix il

Periyar Tiger Reserve

Birds
Sl. No. Common Name Scientific Name
1 [Crimson fronted Barbet egalaima australis
2 |White-cheeked Barbet Megalaima viridis
3 alabr Grey Hombill Ocyceros griseous
4 |Great Hombill Buceros bicomis
5 |Lorikeet [ oriculus vemalis vernali
6 [Blue-winged Parakeet \Psittacula coluboides
7 |Plum headed Parakeet IPsitl:slcula cyanocephala
8 |[Greater Flame Back Chrysocolaptes lucidus
9 |Common Flame back Dinopium javanense
10 |Black-rumped Flameback Dinopium benghalense
11 |Lesser Yellownape Picus chlorolophus
12 [Rufous Woodpecker Celeus brachyurus
13 |White-bellied Woodpecker Dryocopus javensis
14 [Brown capped Pygmy woodpecker{Dendrocopus nanus
15 |Heartspotted woodpecker | Hemicircus canente
16 [Great Cormorant Phalacrocorax carbo
17 [Little Cormorant Phalacrocorax niger
18 |indian Shag Phalacrocorax fuscicollis
19 |Darter nhinga melanogaster
20 [Little egret Egretta garzetta
21 |Intermediate Egret Mesophoyx intermedia
22 |[Great Egret Casmerodius albus
23 [Black eagle Ictinastus malayensis
24 Brahminy Kite Haliastur indus
25 |Grey-headed Fish Eagle Ichthyophaga icthyaetus
26 [Osprey Pandion haliaetus
27 Shikra Accipiter badius
28 [Brown Hawk Owl INinox scutulata
29 [Oriental Scops Owl Otus sunia
30 Jungle Owlet Glaucidium radiatum
31 _Hill Myna Gracula religiosa
32 {ungle Myna cridotheres fuscus
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Sl. No. Common Name Sclentific Name
33 [Red-vented Bulbul cnonotus cafer
34 |[Red-whiskered Bulbul Pycnonotus jocosus
35 [Great Tit Parus major
36 [Magpie Robin Copsychus saulans
37 [Pompadour Pigeon Treron pompadora
38 [Green Imperial Pigeon Ducula badia
39 |Green Bee-eater Wemps orientalis
40 [Chestnut-headed Bee-eater erops leschenaulti
41 White-throated Kingfesher Halcyon smymensis
42 |Common Kingfisher Alcedo atthis
43 [Blue-eared Kingfisher Alcedo meninting
44 (Grey Heron Ardea cinerea
45 [Woolly-necked Stork Ciconia episcopus
46 HJungle Crow Corvus macrorhynchos
47 [Fairy Blue Bird rena puella
48 |Malabar Trogon arpactes erythrocephalus
49 [Malabar Whistling Thrush lyophonus horsfieldii
50 [Orange-headed Thrush Zoothera citrina
51 [Red-winged crested cuckoo Clamator coromandus
52 |Ashy Swallow Shrike Artamus fuscus
53 [Common Woodshrike Tephrodomis pondicerianus
54 |Large Woodshrike Tephrodomis gularis
55 [Brown Shrike L anius cristatus
56 [Southem Grey Shrike L anius meridionalis
Mammals
Si. No. [Common Name clentific Name
1 ouse Deer Tragulus meminna
2 Shrew
3 Bat
4 Porcupine lystrix indica
5 Bear Melursus ursinus
6 Otter [ utra Iperspicillata
7 Civet
8 Flying Squirrel Petaurista petaurista
9  |Pangolin anis crassicaudata
10 Wild Boar Sus scrofa
11 [Tiger Panthera tigris
12 [Elephant lelphas maximus
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Reptiles
Sl. No. | Common Names No. of morpho species
1 Turtle 1
2 |Gecko 1
3  |Varanus 1
4  |Wine Snake 1
5 [Skink 1
Other Users
Sl. No. | Common Names No. of morpho species
1 Frog 2
2 [Caecilian 1
3 [Fish 1
4 Ant 7
5 |Beetle 6
6 [Dragon Fly 1
7 |Damsel Fly 1
8 [Spider 4
9 [Termite 2
10 [Dipteran 3
11 [Harvestman 1
12 - [Praying Mantis 1
13 [Moth 1
14 [Bee 1
15 [Snail 3
16 [Earthworm 1
17  [Epiphytes 2
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