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SUMMARY

Gharial (Gavialis gangeticus) and Mugger (Crocodylus palustris) are sympatric in their

distribution range in some of the Northern River system of Indian sub-continent. Katerniaghat

Wildlife sanctuary along Indo-Nepal border in Uttar Pradesh harbours the second largest

lation of critically endangered Gharial, after National Chambal Sanctuary.

d out on the ecological aspects of Gharial and Mugger

breeding popu
Several studies have been carrie

separately but very few studies exist on the sympatric populations and the mechanisms

favouring the coexistence of the species. This study has tried to fill this gap by investigating
how the resources are shared (Basking sites and Nesting sites) and what are the key
requirements that lead to the selection of a particular basking and nesting site. Temporal
separation across species and size classes and preference for nearest neighbour has been
established. Relative abundance in terms of encounter rate across season, river segments and a
gradient of disturbances were studied. Other aspects that have been looked into detail in this

study are the impact of tourism and illegal fishing on the flight distance of Gharial and Mugger.

Data were collected from December 2010 to May 2011, covering two seasons (late winter and
early summer). Entire study was carried out using a non-mechanised boat. Habitat parameters
for every sighted basking crocodile were recorded for habitat use and for determining the
habitat availability variables at every 100 meters on both banks and on islands were recorded.
Nests were located by following the spoor marks of crocodiles. Gharial and Mugger were
divided into three size classes (SC1 - <1.5m, SC2 — 1.5m to 3m, SC3 - > 3m). Once in a month
day survey was carried out to estimate the relative abundance and on every alternate Monday
temperature and number of basking individual were recorded at every hour from 0600 to 1800
hrs from a watch tower. Flight distance of crocodiles was recorded from a non-mechanised

boat and a mechanised boat by accompanying the tourists.

Relative abundance as mean encounter rate (#/20km) was maximum for Gharial juveniles
followed by Gharial adult. Mugger juvenile had lowest mean encounter rate (#/20km).
Encounter rate was not uniform for the river and it varies across season also. Maximum
sightings took place in river segments with sand bars irrespective of moderate to high

disturbance. With increase in mean ambient temperature encounter rate declined.

Xiv



Basking sites were selected during summer by Gharial based on depth gradient, current land

usage, island, distance to water, slope, platform height and soil moisture while selection of

basking site by mugger was based on current land usage, distance to water and depth gradient.

In winter, Gharial selected sites based on slope, platform height, soil moisture, current land

usage, distance to water and place while Mugger looked for current land usage, distance to

water, islands and banks.

In wi'nter, there was no temporal segregation between different size classes of Gharial and
Mugger while in summer there was a temporal segregation between and within size classes of
Gharial and Mugger. Choice of slope, height, soil moisture, places and substrata for basking
sites were different for Gharial and Mugger. Gharial preferred very gentle slope while Mugger
preferred a slight slope. Gharials do not prefer elevated basking platforms whereas Mugger was
found basking on elevated platform. Gharial preferred moist areas for basking and Mugger
basked even on little dry substrate. Gharial was seen mostly on Islands and Muggers on banks.
Among basking substrate Gharial preferred sand & sand+silt, whereas Mugger was found on a
variety of substrata. Mugger moved to side streams (Nalla) in summer while Gharial kept on
preferring island for basking. For nest sites there is a significant difference in the use of slope,

height, distance to water, places and substrate by Gharial and Mugger.

Flight distance for crocodiles was more when there was a disturbance from non-mechanised
boat than from a mechanised boat. Mechanised boat is mainly used for tourism purpose while
non-mechanised boat for illegal fishing by local people. Between species Mugger was more
tolerant to human presence than Gharial. Among hatchlings and adults of Gharial, hatchling

showed a late response to disturbance while adults used to be the first one to slide in to water.

Girwa river of Katerniaghat Wildlife Sanctuary is one of the very few rivers of India where
Gharials are breeding in wild. Though the river stretch is about 20 — 21 km only a small stretch
of 5-8 km harbours the maximum number of Gharial and Mugger. This small section is used
for both basking and nesting and it is very crucial to protect this small stretch in order to save a

critically endangered species from the brink of extinction.
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1. INTRODUCTION

1.1 The Riverine Ecosystem

Riverine ecosystem, also called lotic ecosystem like any spring, stream, or river are viewed as

an ecosystem. The waters are flowing (lotic) and exhibit a longitudinal gradation in

temperatures, concentration of dissolved material, turbidity, and atmospheric gases, from the

source to the mouth. There are two major zones: rapids, shallow water where currents are
strong enough to keep the bottom clear and firm; and pools, deeper waters where currents are
reduced and silt and other debris collect on the bottom. Each zone has its specially adapted
life forms. Riverine ecosystems are transitional semi-terrestrial areas regularly influenced by
fresh water and extending from the edges of water bodies to the edges of upland
communities. They integrate interactions between the aquatic and terrestrial components of
the landscape and are very dynamic environments (strong energy regimes, habitat
heterogeneity, diversity of ecological processes, etc.). Its importance can be analysed in many
prospective like contribution to biodiversity, provision of ecological goods and services,

regulation of water and enrichment of water table.

1.2 Riverine Ecosystem and crocodiles

Riverine ecosystem has suffered most among ecosystems due to anthropogenic activities
(Naiman et al. 2000). Major causes of degradation are pollution, change in hvdrology,
destructive fishing, sand mining and other development activities (Richter et al. 2003) which
profoundly change the processes that drive ecosystem structure and functioning (Roland et al.
2000). Every ecosystem has an inbuilt capacity to heal but when damage is huge, restoration
becomes important. After restorgtion of ecosystem, monitoring is a key part of adaptive
management (Lovett et al. 2007). Not everything within an ecosystem can be monitored so it
is important to select indicators that are representative of the system, integrate system
responses, show clear responses to system change, can be effectively and efficiently
monitored, and are easily communicated. Crocodilians (alligators and crocodiles) serve as
one of the major indicators (Mazzotti et al. 2008). These being top predators keep food chain
in shape. Distribution and abundance of crocodilians in a Riverine ecosystem is directly

dependent on timing, quality, quantity and location of freshwater flow (Dunson et al. 1989)



1.3 Resource Partitioning

patric species is an evolutionary strategy to avoid

oice (Schoener 1974) and to coexist in the

Resource partitioning among sym
competition through habitat selection and prey ch

same ecological community without one pushing the others to extinction through

competition. Habitat, food and time are the three traditional categories of resource

dimensions (Pianka 1975). Resource-partitioning patterns result from three categories of

causes, of which competition is just one; the other two are predation and factors that operate

independently of interspecific interactions, such as physiological constraints (Toft 1985).

Similar species commonly use limiting resources in different ways and the ways in which
sympatric species differ in their utilization of resources have long been of interest in ecology
and this differential resource selection is one of the principal relationships which permit
species to coexist (Rosenzweig 1981). Resources are different for different species, according
to theéir habits and requirements. Due to similarity in morphology and habits of sympatric
species, one expects similar strategies for the exploitation of frequently limited resources.
These resources, which include nutrients and habitat, are the raw materials needed by
organisms to grow, live, and reproduce. Species can divide up a limiting resource by using its
different parts or even using the same part but in different time or place. Elucidating these
species-habitat relationships and resource use patterns is important to understand their
ecological segregation and may also help us to predict how ongoing species declines will

impact the functioning of ecosystems.

1.4 Habitat selection and Partitioning in Crocodiles

Crocodilians show habitat partitioning within their aquatic environments and this preference
may be particularly evident when multiple species are sympatric (Magnusson 1985, Rao and
Choudhury 1990) in order to avoid competition (Hutton 1989) or predators (Cott 1961).
Differ:ential habitat preference by crocodilians has also been attributed to territoriality during
the breeding season (Rootes and Chabreck 1933) and to divergent foraging modes
(Magnusson et al. 1987). Segregation is between species and also within species based on
sizes. Within a species individuals with different sizes have different foraging behaviours and
levels of threats. Size-related habitat segregation is known in Alligator mississippiensis
(Goodwin and Marion 1978), Caiman crocodilus (Herron 1994), Melanosuchus niger

(Herron 1994), C. niloticus (Hutton 1989, Kofron 1992) and C. johnstoni (Tucker et al. 1997)



In Indian contest only Gharial and Mugger are sympatric (Ra

o0 and Choudhury 1990) as both

require fresh water unlikely to salt water crocodile (Crocodylus porosus), which prefers

brackish water.

Table.11. Previous studies on habitat selection and resource partitioning by sympatric

crocodilian species.

SPECIES

REGION

STUDY

AUTHORS

Caiman crocodilus,

Melanosuchus niger,

Paleosuchus palpebrosus

Paleosuchus trigonatus &

Ja( National Park,

Amazonas, Brazil

Distribution and
abundance, species
associations, habitat

partitioning

Rebélo and Lugli
2001

Caiman yacare

Melanosuchus niger &

Oxbow lakes of
the Ichilo river
floodplain,

Bolivia

Population
estimation, the effect
of environmental
and anthropogenic
variables

on distribution

patterns

Aguilera et al. 2008

Crocodylus niloticus,
Crocodylus cataphractus

& Osteolaemus tetraspis

Liberia, Africa

Partitioning of
habitats &
population

estimation

Kofron 1992

Caiman crocodilus &

Melanosuchus niger

Anavilhanas
Archipelago,
Central

Amazonia, Brazil

Distribution,
abundance &

Breeding areas

Silveira et al. 1997

Crocodylus johnstoni Fossil brook Habitat selection Tucker et al. 1997
Creek,
Queensland.
Gavialis gangeticus Chambal, India Habitat features Taigor and Rao
: given preference 2010

Gavialis gangeticus

Narayani River,

Nepal

Habitat use

Maskey et al. 1995




Melanosuchus niger & Peruvian Lake, Spatial Distribution, | Herron 1994
Caiman crocodilus Peru and Microhabitat
Use
Crocodylus novaeguineae | Papua New Variation in Hall 1989
& . Guinea Geographic Isolates
Crocodylus mindorensis
Crocodylus acutus Everglades, Nest site selection Lutz and Dunbar-
Florida Cooper 1984
Gavialis gangeticus National Basking site Hussain 2009
Chambal selection
Sanctuary, India
Melanosuchus niger and | Central Nest site selection Villamarin et al.
Caiman crocodilus Amazonia, Brazil 2011

1.4.1 Basking Site selection

Thermoregulation involves behavioural and physiological adjustments in order to maintain
body temperature within a range. Reptiles bask in sun (heliothermy) or absorb heat from a
warm surface (thigmothermy) to raise their body temperature (Huey 1982). Basking being a
crucial behaviour involves reptiles for maximum time (Huey 1982) and since they spend a
large proportion of their time basking there may be some selection for basking site which
gives proper substrata from which heat can be absorbed, provides escape cover, and less
effort to reach there.

Gharial prefers sandy banks and islands near to water body (Hussain 2009, Taigor and Rao
2010). Since their limbs are not strong as that of Mugger, it is very difficult for them to reach
places that are high, far away from water or requires a high walk. Whereas Mugger has the
advantage of high walk, it can bask on a number of substrata. Gharials are intolerant to
human presence while Mugger are more generalist, so Gharial require a place that is free
from disturbance and they bask on substrate other then sand only when undisturbed sandy
sites are not available. Also Gharials prefer those sites that are close to easily accessible
escape cover. (Hussain 2009, Taigor and Rao 2010).

Information on basking site selection by Gharial and Mugger is lacking and mostly based on

ocular observations and natural history. Full prove scientific information is lacking.



1.4.2 Nest Site Selection

ntributes to offspring survival and
be and Janzen 2002). Site

are assumed to

Nest-site selection behaviour is a maternal effect that co
variation in offspring that are subject to natural selection (Kol
selection often results in non-random patterns of organism distribution, which
be the result of natural selection (Martin 1998). Evaluating the nest-site selection offers a
tangible way to track habitat selection during an important life-history event with
implications for offspring and maternal fitness. Proper nest site selection is an effort towards
survival of the hatchlings. Every crocodilian species select specific sites for making nest as

few are hole nesters and few make mounds of dead vegetation.

The Gharial is a hole nesting species which selects mid-river sandbars and sandbanks as
nesting sites (Whitaker and Basu 1983, Groombridge 1987) and such areas free from
predators are given more preference. Mugger too is a hole nesting species and prefers sloping
banks of much harder substrate to make nest. Distance to water varies in condition when
there is a fluctuation in water level. What makes Gharial and Mugger to select a particular

site for nesting is not known properly and there have been no studies on different preferences

for nesting sites in same habitat.

1.5 Effect of disturbances on Crocodiles

Major disturbing agents for crocodiles in their aquatic habitat are tourism, sand mining,
illegal fishing, pollution, land-use changes, reduction in water flow due to dams, modification
of river morphology, loss of nesting sites, egg-collection for consumption and poaching
(Whitaker and Basu 1983, Venugopal and Prasad 2003, Hussain 2009). Due to these
disturbances crocodile population in India had gone down in 1970s. In 1975 steps were taken
towards the conservation of crocodilians in India. By 1995 population of crocodiles was
made secure in wild through reintroduction programmes (Hussain 1999). From 1999 to 2007
there has been a decline of 58% in the population of Gharial while Mugger and saltwater

crocodiles are doing relatively well (IUCN 2007)

Tourism also creates pressure on crocodiles. Areas with heavy tourism activities are generally
avoided by crocodiles (Venugopal and Prasad 2003) but due to continuous trips of

mechanised boats in crocodile areas, crocodiles exhibit a behavioural change by becoming

























































































































































7.4.2 Comparisons between Gharia] and Mug
ger
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Figure 7.2 Mean flight distance for Gharial and Mugger from non-mechanised boat in
Katerniaghat wildlife sanctuary (Dec 2010 to April 2011)

The mean flight distance of Gharial from non-mechanised boat was observed as 242.8metres

while for Mugger it was 249.4 metres (Fig 7.2). From a mechani
Gharial was 71.4 meters while of Mugger was only 35.35 meters (Fig 7.3).

sed boat flight distance of
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nce they spend i . ,
i o Tr.lore time basking ang simultaneously sightings in winter were
(Venug0pal 2003). During summers mid-day temperature reaches about 36 .
out 36°

. ¢ that becomes
r
unbearable for crocodiles so they bask only when temperature is low i.e. morning and

ing. Also in su
evening mmers water temperature become close to preferred body temperature

(Seebacher and Grigg 1997). That’s why sightings reduce as temperature increases in
summers.

8.1.3 Encounter rate and segments

Gharial encounter rate was high in segment 6-8km, 8-10km & 10-12km (Fig 4.5). These
areas contained >50% of the total individuals sighted. All these segments had sand bars
which was the most preferred place by Gharial (Hussain 2009, Taigor and Rao 2010).
Mugger encounter rate was highest in segment 6-8km. Majority of mugger sightings were on
the banks and also on sand bars. Mugger preferred all types of substrata for basking and most
preferred is rocks (Venugopal and Prasad 2003) but in Katerniaghat wildlife Sanctuary not a

single sighting of mugger on rocky areas were found because very small stretch of the river

had rocky substratum.
8.1.4 Encounter rate across a gradient of disturbance

Encounter rate was high for segments with high to moderate disturbance while for segment
with highest disturbance encounter rate was minimum. This can be because all the segments
with moderate to high disturbances had sand bars. Though segment with minimum encounter
rate also had sand bars but the level of disturbance was extremely high which would have

deterred crocodiles to use those sand bars. Segments with low disturbance and low encounter

" rate had no sand bars in them. So I conclude that moderate disturbance is bearable if suitable

habitats like sand bar are present. In Chambal Gharial are known t0 bask on rocky surface

. b ")
when suitable habitats like undisturbed sandy area are unavailable (Hussain 2009). Though

. ; rial have
the study area, there was various degree of disturbances and it was noted that Ghari

become tolerant to moderate levels of disturbances.
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8.3.4 Nearest neighbour distance during basking

Gharial juveniles prefer Gharial juveniles ang Gharial adults, as they were ob

with Gharial juveniles and in very close proximity, Hatchlings tend to rem:ins?rrlved mOStlZ
every group is guarded by an adult female (Bustard 1978). 1f hatchlings were gsr:;pv:;h
Gharial sub-adult, they maintained a distance. Sub adults may cause some threat to

hatchlings. It has been reported in Cr ocodylus moreleti (Hunt 1977) and Alligator

mississippiensis (Hunt and Watanabe 1982). Gharial juveniles were seen only on very few

occasions with Mugger sub-adult or Mugger adult only when accompanied by an adult -

Gharial. There are reports of Mugger predating on Gharial hatchlings (RFO Katerniaghat per.
Comm.). Gharial sub-adult maintained a distance from Gharial sub-adult and was seen on
few occasions only. This can be because this stage is the dispersing stage Gharial adult
remained in a close proximity with Gharial juveniles and Gharial adults. It generally avoided
Muggers, to reduce competition. Mugger juveniles were seen only with Mugger adult or

alone. Muggers preferred to be alone most of the time during the study period.

8.4 Tourism & fishing as potential disturbance factors

In the above results flight distance from a mechanised boat was observed to be less compared
to non-mechanised boat. It implies that crocodiles are not affected by tourism or with time
they have learned that mechanised boats except for making noise are harmless. One
explanation for more flight distance from non-mechanised fishing boats can be that they have
correlated non-mechanised boats with fishing or hunting and non-mechanised boats are not
common unlike mechanised boats. Though most of the Girwa River is protected, there are
few areas of the river that are auctioned or given to villages for fishing (R.F.O, Katerniaghat

2 i i i ine as
per. Comm.). In Spectacled Caiman (Caiman crocodilus) wariness was more with engin

compared to switched off engine (Paquier et al.).

i rs are more
Comparison for flight distances among the tWo Species reveals that Mugge

ving i icinity of human
tolerant to disturbance than Gharial. Muggers have been living In close vicinity

i / ; itaker 2007).
beings and with a slight danger do not hesitate t0 resort to retaliatory attack (Whita )

i in 2009). Gharials
Whereas Gharial preferred areas free from anthropogenic pressure (Hussain )

i iologi itions (Bustard and
can also attack humans but only under certain physiological conditions (

Choudhury 1981).
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when flight distance among size classes of Gharial was compared hatchli

ngs had less flight
distance from non-mechanised boat than that of Gharial adults. The relatio

nship between size
and flight was also observed in Crocodylus porosus (Webb and Messel 1979) Caiman yacare

and Melanosuchus niger (Pacheco 1996) Crocodylus porosus and Crocodilus novaeguineae

(Montaguje 1983). Hatchlings were found to show little or no avoidance behaviour. Increased

size appears to be inherently associated with increased flight distance (Webb and Messel
1979).and they postulated that flight distance is not totally explicable on the basis of learned
behaviour. However, larger crocodilians become wary on the basis of experience, which

increases with age. Differences in the types of experience (i.e., hunting, capturing) to which a
population is subjected will determine differences in wariness.

65



9. CONCLUSION & CONSERVATION IMPLICATIONS

This study focused on the population structure, relative density as a function of h bit
‘ | aoitat,
behavioural aspects and disturbance. This section also focuses on the conservation

implications for Gharial based on the outcome of the study

1) Due to assisted anthropogenic alteration in the population structure and sex ratio of

2)

3)

4)

Gharial in the study area there is bias towards a particular size class. According to
head start programme individuals more than 1.5¢m of length were released but in the
study area hatchlings <1.5cm of length were released or eggs from kukrail, Lucknow
were artificially laid. Out of 20 km river stretch only 5 to 8 kms are used extensively
for basking and nesting by Gharials. Habitat resources being critically limited, a
review of further reintroduction of either Gharial or Mugger or both the species
requires a critical examination. It would perhapé be not out of place to.suggést a
moratorium on any further reintroduction of crocodilians in sanctuary for the time
being.

Segments/ areas with maximum encounter rate have to be protected from natural and
anthropogenic disturbances in order to save a critically endangered species i.e.
Gharial from the brink of extinction. Sand bars play the major role in the selection of
basking sites by Gharial; hence it is important to protect them from erosion due to
water.

Study area is subjected to various intensities of anthropogenic pressures like tourism,
illegal fishing, human habitation etc. which may create hindrance in the long term

survival of Gharial in the study area. It is crucial for the forest Department to reduce

pressure by increasing patrolling.

Sympatric crocodilian species based on the study seems to have an efficient resource

partitioning mechanism given the fact that habitat resources both in time and space

are limiting. Given the fact that Katerniaghat wildlife Sanctuary supports a relatively

#owi : jorK absolute
small stretch of habitat for crocodiles, 1t will be prudent to work at the

i odilian
carrying capacity of the Sanctuary in terms of the two species of croc

population.
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APPENDIX 8

Model with only significant variables in forced entry, rest in backward elimination (Mugger
winter basking site) AIC —339.9

95% Confidence
Interval for Exp(B)
Std. Lower Upper
R1* B Error |Wald |df Sig.  |Exp(B) [Bound Bound
I Intercept 3722 [1.092 |11.618 |1 001
USE -1.104 [.258 18.262 |1 .000 332 .200 .550
DIST _WATER .034 .006 33.205 |1 .000 1.035 (1.023 1.047
SL_HT PC_MO N
e 323 .156 4302 |1 .038 1.381 |1.018 1.873
[SAND_SILT BA
. -1.438 |.468 9.429 |1 .002 237 .095 .594
NK=.00]
[SAND_SILT_BA o 0
NK=1.00]
SAND CLAY BA
[ B - 1.063 [.562 3.581 |1 .058 2.896 [.963 8.712
NK=.00]
[SAND_CLAY_BA| , '
NK=1.00]
[SAND_BAR=.00] -1.188 |.478 6.168 |1 013 305 119 778
AND BAR=1.00
[SAND._ 0° 0
]
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APPENDIX 9

Model with all the variables in forced entry (Gharial summer basking site) AIC —225.3

95% Confidence Interval for
Exp(B)

Al B . [Std-Enory Wald df Sig. | Exp(B) |Lower Bound|Upper Bound

1 nteicopt 43.822|1819.775| 001 1| 981
SL_HT_PC_MO_NC | -12.032]  3.003 16.048 1|  .000/5.952E-6|  1.652E-8 002
D_G e -308]  .126| 5.948 1| .o15 735 .. 574 941
[ROCKY_BANK=.00] 206 .000 . 1 | 1.229 1.229 1.229
[ROCKY_BANK=1.00] 0° . ; 0
[OSO?ND‘SILT‘BANK=' -12.069| 393.878|  .001 1|  .976|5.735E-6 .000 L
[SAND_SILT_BANK=1 o .
.00}
EOASD'S|LT‘I$LAND -15.145| 393.878|  .001 1|  .969{2.645E-7 .000 S
[SAND_SILT_ISLAND o ¢
=1.00]
[SAND_BAR=.00] -16.078| 393.877|  .002 1| .967[1.041E-7 .000 k
[SAND_BAR=1.00] 0° : . 0
[SAND_BANK=.00] -12.200| 393.879|  .001 1|  .975/5.033E-6 .000 S
[SAND_BANK=1.00] 0° : : 0
[SILT_BANK=.00] 543| 992.213|  .000 1| 1.000] 1.721 .000 h
[SILT_BANK=1.00] 0° . ) 0
USE -.551 235| 5.474 1| .o19] 576 363 91
DIST_WATER -1 015| 55.147 1| .000]  .895 870 92
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APPENDIX 10

Model with only significant variables in forced entry, rest in backward elimination (Gharial
summer basking site) AIC —225.3

95% Confidence
Interval for Exp(B)
Std. Lower |Upper

RI1® B Error |Wald |df Sig. |Exp(B) |Bound [Bound
1 Intercept 43.822 (1819.77 001 |l 981

SL_HT PC_MO_NC -12.03 [3.003 [16.048 |1 000 |5.95E-6 |1.652E-8].002
D G -308 [.126  [5.948 |1 015 [735 |574  |.941
DIST_WATER 111|015 |55.147 |1 000 |895 [870 922
[ROCKY_BANK=.00] 206 |.000 1 1229 (1229 }1.229
[ROCKY BANK=1.00] {0° 0 ’
[SAND_SILT_BANK=.00]|-12.069 (393.878 |.001 |1 976 |5.73E-6 |.000 by
[SAND_SILT_BANK=1.00 ” .

]

E)S]’AND‘SILT—ISLANDz'O -15.14 [393.878 [.001 |l 969 [2.64E-7 |.000 £
[SAND_SILT_ISLAND=I. " .

00]

[SAND_BAR=.00] -16.07 |393.877 [.002 |1 967 |1.04E-7 |.000
[SAND_BAR=1.00] 0° 0

[SAND_BANK=.00] 1220 |393.879 [.001 |1 975 |5.03E-6 |.000 £
[SAND_BANK=1.00] 0 0

[SILT_BANK=.00] 543 992213 [.000 |1 1.000 [1.721 ].000
[SILT_BANK=1.00] o° 0

USE .551 |235 |s474 |1 019 |.576 363 914
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APPENDIX 11

Model with all the variables in forced entry (Mugger summer basking site) AIC — 164.9

95% Confidence
Interval for Exp(B)
Std. Lower |Upper
RI? B Error |Wald |df |[Sig. |Exp(B)|Bound |Bound
I Intercept 22.994|30.178 |.581 |1 |.446
SL_HT_PC_HT_NC 501 |33¢ 246 |1 [134 |606 |315 1.167
USE -635 |352 [3.258 |1 |071 |.530 |.266 1.056
[LOG_BANK=.00] -15.66 |.000 1 1.5E-7 |1.567E-7 |1.567E-7
[LOG_BANK=1.00] 0° 0
[SILT CLAY BANK=00] [2.127(5.938 |128 |l |720 |119 1.051E-6 |13511.411
[SILT_CLAY_BANK=1.00] [0° 0
[SAND SILT BANK=.00] |-1233(5.973 |043 |1  |.836 291 |2.400E-6 [35390.090
[SAND_SILT_BANK=1.00] |0° 0
[SAND_SILT_ISLAND=.00 |.847 {7.981 |011 |l 915 [2.333 |3.753E-7 |1.450E7
[SAND_SILT_ISLAND=1.0 |0’ 0
[SAND_BAR=.00] 1.840 |5.935 loos |1 |756 |159 |1.409E-6 |17880.941
[SAND_BAR=1.00] o 0
[SAND_BANK=.00] 1588|5953 lo7i |t |790 |204  |1.750E-6 |23845.423
[SAND_BANK=1.00] o 0
[SILT_BANK=.00] 132 l6as7 lo13 |1 |910 2,079 |6.637E-6 |651345.836
[SILT_BANK=1.00] o 0
[ROCKY_BANK=.00] 0o 0
[ROCKY_BANK=1.00] o 0
DIST_WATER _o71 lo1z  |30.852 {1 [000 {932 |.909 955
D G _191 loso [s.748 |1 017 |.826 |.706 966
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