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ABSTRACT

Following the die-off ofGavialis gangeticusn the Chambal River during winter 2007-08,

ecological and behavioral studies were initiatedh@nresident population inhabiting a 30km
stretch of river, upstream of the affected arean @harial (8 females, 2 males; 2.0 to 3.3m,
totl) were monitored via radiotelemetry over 1442®nths, 3-5X weekly (June 2008 thru

April 2010). Local trackers recorded >2000 dadgdtions over the last 14 months, traveling
by motorbike/on foot to elevated riversides neankmdasking areas.

Tagged gharial had seasonal patterns of residevitty,an upstream primary (low water/dry
season) location each frequented, and a downstreegondary (high water/monsoon)
residence to which each moved during August-Octobeen, individuals returned upstream,
making seasonal movements that were shorter (4-y daronger (14-16 km). Seasonal
movements averaged 9.6 km, ranged from <2 to 164 Kotal movements per animal
ranged from 0-100km, x=41km, involving 0-16 trigseraging 7.4 trips. Transit patterns
involved a series of short movements, <5 km ovédrdkays, with stopovers enroute (1 day to
2 wks). Individual residence patterns varied. Ohar@l occupied the same 2-3 km stretch of
river year round. Two shifted back downstream poshsoon after moving upstream briefly.
Another had two primary residencies, shifting oftBairing the 2009 nesting season, a 3.3m
female disappeared but reappeared pre monsoon;li®, 286e moved again, and nested ~20
km upstream.

In the dry season, tagged gharial typically speysdoasking in groups near deep water, and
were observed feeding only rarely. Tagged ghasplent time each day in deep water.
Premonsoon heat was avoided by daily submergensialtiow water. During high water,
gharials dispersed and feeding was observed often.

Gharial discriminated among riverside activitiead aesponded quickly by moving away
from perceived threats and/or by shifting residetyther locations if disturbed often. In
contrast, they rarely reacted to other village véttdls, e.g. gardening, grazing. With
unfavorable conditions, gharials shifted to othettable sites; such movements/responses
may be prevented by low river levels.

INTRODUCTION

Contemporary telemetry techniques are being inorghsutilized in a widening variety of
applications in the biological study of animalsddrave the potential to reveal unparalleled
detailed and new information about an individuadivities and behaviours in space and in
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time. Not surprisingly, a major emphasis has beenspatial ecology, in particular on

movement patterns, home ranges, dispersal, andnigoatiilities. For any given species,

these life history parameters are essential compsna understanding environmental

responses, especially adaptation to changed consliin a world increasing influenced by
humans. In addition, these features play criticéds in demographic/population processes
that are vital to conservation and management.

In this report, we present the preliminary resufsan on-going study conducted in the
National Chambal Sanctuary (NCS) in 2008-2010wds initiated in response to the die-off
of 2007-2008 on the lower reaches of the ChambakmRinear its confluence with the

Yamuna. The study presented here has providedeadeiaformation about gharial spatial

ecology, directly relevant not only to the recertssimortality event, but also to the long term
conservation and management of the gharial in 88 .NOur specific objectives are outlined
below:

1. Use radiotelemetry and ground/water based tractonguantify seasonal movement
patterns, home range characteristics, and hatsgabiwild gharial.

2. Conduct a variety of related scientific studiesameffort to better understand gharial
spatial ecology and general biology to provide isdor a range-wide gharial species
recovery plan.

3. Provide data that will allow conservation managerdetter evaluate and implement
conservation measures such as habitat restoraaptive breeding and reintroduction.

4. Continue to liaise with forest department persorama other key stakeholders in an
effort to better understand the key conservatioasuees required to maintain/restore
habitat and revive wild gharial populations.

METHODS
Study area and species

The National Chambal Sanctuary is a 428km strefcth®@ Chambal River, ending at the
confluence of the Chambal and Yamuna Rivers at RatzhriThe sanctuary area is located in
a semi-arid zone in Northern India in the stateRafasthan, Madhya Pradesh and Uttar
Pradesh. Mean ambient temperatures range from62°C4with a mean annual precipitation
of 591.2mm, the bulk of which is received during sloeith-west monsoon months of May to
August. The bulk of the sanctuary’s landscape midated by ravine thorn forest, and there
is no evergreen riparian forest left — ground coigergenerally sparse throughout. The
Chambal river itself is a fast flowing river whiariginates in the Vindhya hill range of
Central India, it flows north-east and eventuadling the Yamuna river at Pachnada, before
eventually joining the Ganges River.

This research project was focused on a 115 kmchtreft river from Pinahat (N26.864170°
E78.363723°) to Sasoan Ghat (N26.543776° E79.0883@®ich was the affected area of
the die-off. This stretch of river, particularlyethdownstream reaches, was the epicentre
(impact area) of the gharial die-off in the wintdr2007/2008. The telemetry study and the
active tracking of animals have largely been comfite a study site comprising a 30km of
river, from Dinnpura (N26.779278° E78.725937°) tbetUdi Bridge (N26.697508°
E78.935026°).
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Gharial Gavialis gangeticusis the only surviving member of its crocodiliaanfily and is a
geographically endemic, Critically Endangered speaf South Asian rivers, conferring on it
a scientific unigueness possessed by few vertefetdruped taxa anywhere. The species, on
the verge of extinction in the early 1970s withsléisan 300 individuals surviving globally,
was slowly recovering in the National Chambal Saact (NCS) as a result of concerted in-
situ as well as ex-situ conservation action butreasntly experienced two dramatic and near
catastrophic population declines. Although ghartidsoccur in a few other protected areas in
India, a PHVA in 1995 assessed the populationeén\tational Chambal Sanctuary as the only
viable and self-sustaining population in the world.

Animal capture, restraint, and release

Gharial of the selected size class (2-4m total tlengvere very difficult to capture,
particularly the larger size class (3.5-4m TL), dhd present study is based solely on 2.7-
3.3m adults and sub-adults. The successful captuaieegy employed techniques developed
by local fishermen, and entailed setting curtaihnsiesh netting at the deep water approaches
to favoured basking sites. Animals entangled its &l not struggle, and consequently nets
were checked frequently to avoid injury/drownin@nce secured with rope bindings on the
limbs and snout, the captured gharial were remaykaleldate and docile, requiring a
minimum of additional restraint, but protectionrfiamverheating by providing a large shade
canopy and frequent wetting are essential whileihgl animals for tagging. On several
occasions, it was necessary to retain animals-fo® Bours prior to tagging, and under these
conditions, the holding procedure that was usedwelbktolerated. Upon release, all tagged
gharial reacted normally and typically showed defenbehaviours briefly and then bounded
for the water and swam away quickly. A qualifiegtarinarian was on hand and assisted in
all capture/tagging procedures.

Radio attachment

The rectangular, epoxy encased radio transmitégnf, 18x10x8cm) with trailing, flexible
whip antenna (30cm) was attached to the base bjust anterior to the junction of the
single/double tail scutes. Stainless steel splgs (3, on bottom edge of each radio) were
embedded in epoxy casing and were anchored withakK&sghing line that was inserted with
the aid of a trochar style, large gauge needle agpuide, underneath the dorsal skin
immediately below the bottom of the transmittehr@e strands of line were threaded through
holes drilled at the base of the tail scutes oneeiside of the radio, and then tied to each of
the three sets of rings. The knots were dabbel Wiminute epoxy, and the knots further
secured with metal swages, crimped on line endscalLanaesthetic was available for use
adlib. Radio attachment was completed within 45-60 meimuand well tolerated by all
gharial so treated. In addition, a temperatura tigger and visual cattle tags were used to
provide individual identification, as well as pemeat scute markings.

Transmitter function

The transmitters (151 MHz; Advanced Telemetry Swyste USA) were designed to be
functional for 2.5 - 3 years, and under Chambalddmns, have an effective signal range of
0.5-3 km, dependent on local terrain and prevatm@gther conditions. Listening posts, on
high ground (locally known as a tapu) were esthblisabout every 2 - 3 km along the
riverside. Limited vegetation in the river vallepd high vantage points facilitated signal
reception; maximum reception was >5 km under idealitions. Daily observations indicate
that specific behaviours and activities of an ahicearelated closely with signal strength and
signal variation. For example, a gharial swimmoan be distinguished from one sitting
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stationary on land, e.g., basking. Submergencerundter results in signal loss at 2-3 m, and
continual visual observations while monitoring sibrstrength confirmed that submerged
animals were detectable even when the gharial sedlféor brief periods, e.g., 1 - 3 minutes.
In the dry season when gharial spend hours submhengenitoring was extended for 0.5 -2.0
hours at listening posts in order to adequatelgktreesident gharial when they surfaced
periodically while remaining underwater at midday.

By carefully noting signal variations, a varietyasfimal activities/behaviours can be detected
from signal variation alone and subsequently cardal by repeated visual sightings. All of
the above protocols have been incorporated intardh@ne data recorded at each tracking
site. The absence of a signal for a 1-3 day penddtcated that an animal was likely no
longer present in the area. At all listening po#its trackers scanned all ten frequencies for
signals, to prevent bias in anticipating an anismi&hereabouts by selectively tracking only
known local residents.

Disturbances associated with capture/tagging

Capture/tagging activities in mid March '09 exteddever two weeks and resulted in
disturbance at the two capture sites for the falgw4-6 weeks and typical/normal
behaviours, primarily basking, by gharial at theges were only resumed by tagged as well
as untagged individuals in late April/early May.lIBaing this interruption, tagged gharial
resumed association with untagged individuals agdlar patterns of activity were exhibited
by all resident gharial.

Tracking from listening posts on riverside high grduesulted in minimal/negligible animal
disturbance, whereas tracking by boat (technigee ustially) was much less productive and
appeared to create a much greater disturbance whielfered with radio-location, e.g.,
gharial submerged on approach, and signal deteetasnot possible, nor were there any
visual sightings.

The Chambal gharial populations resident at spediitalities appear to be habituated to
normal riverside activities, and display finely &hdiscrimination abilities when reacting to
human activities close to basking and/or nestirtgssparticularly. Gharial are alert to
calls/signals of other sentinel riverbank inhaldgasuch as shorebirds and wading birds, and
typically react to their alarm calls signifying wsual, atypical, often threatening activities.
Gharial rapidly head for water if basking, or sulbgeeif in the water until the potential threat
wanes or disappears. Habituation to villagers uBmogpaths, walking with livestock, moving
with camels, even crossing of shallow stretchesvalr on foot/camel is evident, and these
activities are ignored and not responded to wittape behaviours.

In contrast, the capture-tagging forays to affidioa continued for days, and even residual
human activities loosely associated with captunehsas tracking/observing, resulted in daily
disturbances to normal patterns of basking and sulpemce by resident gharial. Frequent
major disturbances at some localities appearedesaltrin resident gharial shifting their
“normal” daily locations to nearby, undisturbedase

Based on repeated observations reinforcing the sugnof disturbance factors (above), the
optimum time for capture/tagging would appear tarbthe immediate post-monsoon months
(Oct-Dec) to avoid interference with important steproductive behaviours known to occur
from mid January through the pre-monsoon monthsy(Mane, early July) when nesting,
hatching, and parental care of young has beenwdxdar Chambal localities.
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Tracking Methodology

The tracking team, based at Garhaita Village, asethflatable boat with a 25hp OBM, and a
motorcycle in conjunction with riverside foot pdtdo locate telemetered gharial along a
30km stretch of river which was monitored 3-5 daywveek. High ground overlooks were
located at strategic sites which provided upstreaush downstream coverage by utilizing 4
element Yagi antennas as well as 3 or 5-elemediniglantennas with portable field receivers
(ATS Fieldmaster 100) that provided optimal trackiranges of 0.5 -3.0km, dependant on
local terrain and weather conditions. The tracKielyl team, consisting of 3 trackers, logged
a total of 241 days of the 412 day tracking period.

GPS readings (Garmin Vista HCX) were taken for aitocations by triangulation on

constant signals, and when feasible (ie. when thggemals were visible), this data was
collected by waypoint projections using a compasaibg along with a laser range-finder
(Bushnell Sport 450).

In addition, hand drawn sketches and marked priatotisatellite maps were maintained for
the most important basking sandbanks. Observatranking effort, consisting of daily forays

of 6-10 hours, were seasonally adjusted to accomateotbcal weather conditions and,
importantly, to the seasonal changes in ghariaviies — early morning and later afternoon
observations during periods characterized by themeg dry months (March —July; Sept-
Nov) and midday observations during the wet peiidaly-Sept) and also for the winter

months (Nov-Feb).

Tracking effort

One radio-tagged gharial (59) has been monitore@ver 22 months (9 months from June
'08 to Feb '09 intermittently; followed by 13 mdrst regularly). The ten gharial outfitted
with radio transmitters (151 MhZ; individual frequees) have been tracked for
approximately 50% of the total days (2432 of thaltgharial days tagged, which were 4120)
between release in mid-March, 2009 and 2@ril, 2010. For the ten gharial monitored for
13 months, locations for 1795 daily monitoring galadays were recorded, for an average of
180 tracking days during the mean 412 days tagge@wumal, or approximately 44% of the
days monitored. A total of 1812 daily locations eveecorded for the ten monitored gharial
during the 13-22 months of the study. In additian daily tracking locations, detailed
observations were recorded of environmental pammsetvater levels (river) and gharial
activity and behaviour, throughout the daylight fsuincluding morning and afternoon
observations. Photos of gharial groupings, inclgdivose which included tagged gharial were
taken frequently, daily to weekly, to further docemh gharial locations and habitat usage. A
summary of the tracking effort is presented able 1.

RESULTS
Movement Patterns and Spatial Ecology of Chambal&i Gharial

Synopsis

During the dry season/low water conditions, norawivities consisted of loose aggregations
of gharial of all sizes at particular deep wateaar, pools with riverside sand banks, sand bars
and exposed mid-river sand islands. This “clumpdidtribution of gharial is characteristic of
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all months of observation, except the high watenso@n months of July, August, September
and October.

The radio-tagged gharial monitored for 13 monthsu(M9 — Jan '10) exhibited individually
distinct patterns ranged from residency at a sifggation (61 at Chilonga) to wide-ranging
movements upstream as well as downstream, by aag®® at Nakhnoli) whose residency
was loosely centred at a mid point 6km below ththkst upstream location, and 10km above
the furthest downstream location. The home rangthefradio-tagged animals has, for the
most part, been within the 30km stretch which waes main study site, although some
animals (63 and 49) have been found outside thigeiaThe 3.3m female (63) has been
recorded 22km upstream of Dinnpura and another [&2d8@) has been recorded about 5km
downstream of the Udi bridge. Summaries of theleggy patterns are presentediiable 2,
and further details of individual patterns, as veallsize estimators during the dry season vs.
monsoon months are shownTiable 3 (in the section below).

Seasonal trends

Most tagged gharial showed well-defined season#ieqpes of residency, with upstream
primary (low water/dry season) location(s) and ddvaasn secondary (high water/monsoon
months) residences to which each moved during AuQatober, and then each returned to
its primary residence upstream in subsequent moiiths tagged gharial (49 and 57) varied
this seasonal pattern by remaining at downstreamatittns and/or visiting these during the
post-monsoon, dry season as well.

Two other gharial (75 and 69) with upstream resigeneshifted frequently between their
primary residencies and nearby localities, presuynablesponse to high water fluctuations
that inundated mid-river islands at Dinnpura. Seabkshifts to monsoon residencies during
the high water months of August-Sept-Oct involvdurier distances (4-7km) or longer
distances (14-16km), by gharial from dry seasomary residencies at Dinnpura as well as
those residing at Chilonga.

Distance trends

Three gharial tagged at Chilonga had their printasidency at Chilonga, and either didn'’t
move downstream (61) or made shorter movementsdonslary residencies downstream (55
and 63). Three Dinnpura residents (53, 69 and 7b6yech shorter distances (7km) to
secondary residences while another Dinnpura resi8&nshifted a longer distance (16km) to
its secondary downstream residence. Two other @gmloresidents (49 and 57) moved
downstream and back upstream with less obviousosahty, involving longer downstream
shifts in residency. These gharial appeared t@ shifted their dry season residencies in
2009 to locations downstream in 2010, and resident aearby their secondary residencies
downstream that were occupied during the 2009 nmmnso

The mean for the ten monitored gharial was 10.2 lum varied from < 2km for a Chilonga
resident (61) which was not recorded anywhere (&laeked location on 241 days through the
412 tagged days over 13 months), to 16-21km foeethwide-ranging residents (49@CH;
51@DN and 59@NK). The total recorded movementsttier 10 radio tagged gharial also
showed considerable individual variation. Thesdadises ranged from 3 — 100, with an
average of 55 km. Likewise, the minimum number @pst upstream and downstream
recorded averaged 11.7 trips, ranging from 0 —ri%,troughly equally divided between
downstream high water movements and upstream retavements.
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Transit patterns typically involved a series of shmpvements between specific locations,
with stopovers at transit locations as short asdays and as long as several weeks. For
example, 57 shifted in late January from BarolCtlulonga, a river distance of 11km, in 1-2
days. A number of recorded movements showed relgtshort transit times of 1-4 days for
distances of > 10km. The typical transit pattemesildustrated inFigures 1 & 2 accompanied

by the travel narratives of two gharial (51 and Whjch are presented in detail below.

Movement summaries for two selected individuals

To illustrate movement patterns of these two amsmalsidency and movements patterns have
been superimposed on satellite imagery and thdtireswutputs have been shown for these
two animals (51 and 57). Downstream routes are tdenas yellow lines with downstream
stops marked as yellow balloons; upstream routesl@noted as red lines with upstream stops
marked as red balloons.

Movement Summary (2009 - 2010) — ID: 51 (2. 8m Fdema&aptured at Nakhnoli)

This individual (51), a resident of Dinnpura andofkKi Mauriyan during the months of

May-July, has been tracked for a total of 255 dayslate (30/04/10). During the tracked

days, it was found on 197 days (or 77% of the tifie¢ total number of days this animal has
been tagged is 410 and it has been tracked for #8%hme total number of tagged days.
During the months of May-July, 51 moved from Dimapto Akon, a distance of 2.4 km,
several times but remained resident in this genenaa. In early August, 51 made a
downstream transit, first to Nakhnoli (6.9 km) ahdn to Chilonga (5.3 km from Nakhnoli) —
a total distance of 12.2 km. Transit time from Nakhto Chilonga was 1 day, and Chilonga

was used as a temporary residence for 15 days.

September saw another downstream movement by &, @hilonga to Pachai Gaon, a
distance of 4.2 km which was covered in a single Bachai Gaon was used as a temporary
residence for about 4 days. Following the resigemt Pachai Gaon, 51 moved back
upstream to Chilonga in October, again coveringistahce of 4. 2 km. Chilonga was again
used as a temporary residence for a further pendd5 days. 51 then moved upstream to
Murong and spent 2-3 days resident at this siteedrly November, 51 moved upstream from
Murong to Nakhnoli covering a distance of 3.4 krthvai transit time of 2-3 days. In mid-late
November, 51 again moved upstream, back to its May+esidence just below Dinnpura at
Akon and Karot 4.5 km upstream of NakhnBigure 1 is an overview map of the movements
made by 51.

In late December, 51 moved upstream 2.4 km to Direnpnd was resident in Dinnpura for 2
days following which there was a 6.9 km transit dstream to Nakhnoli. The downstream
movement to Nakhnoli coincided with a rise in wéeels and submergence of some basking
sites at Dinnpura. 51 has been resident at Nakhenwdi nearby sites just upstream during late
January and early February, and then returned torpura briefly for 3 days before shifting

5 km downstream to Karot where it resided thruadlPpril. The total distance traveled by
51 over this 13 month period was 54.5 km, the stiadl ots recorded transits. It made a
minimum of 15 trips, 8 up and 7 downstream (Table 2

Movement Summary (2009 - 2010) — 1D: 57 (2.9m Femalaptured at Chilonga)

This individual was observed to use the Chilongakbay site fairly exclusively during the
months of May, June and July. During this peridd &inimal was tracked for a total of 57
days and was recorded exclusively at Chilonga &s wot recorded for 12 of the 57 tracking
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days — it was not found for 21% of the tracking gjayn early August, the animal left
Chilonga and moved downstream to another well usesking site at Badpura. The transit
time for this move was 5-6 days, and the distangered was 14.3km. 57 used Badpura as its
primary residence for a period of 15-20 days.

In mid-September, 57 moved upstream to a site tieawvillage of Baswara, where it was

resident for a period of 10-15 days. This distatreeelled over this transit was 6.7 km. In

early October, levels of disturbance were obseteddcrease at the Baswara site, and 57 left
Baswara and made another upstream transit to Packhaon, a distance of 3.4 km. The

Pachai Gaon site was used as another temporaryleesie and the animal spent ~15 days at
this site.Figure 2 is an overview map of the movements made by 57.

Late October to early November saw 57 making amotlesvnstream transit from Pachai
Gaon to Baroli, a distance of 6.9 km with a trantsite of about 5 days. Baroli was used as
another significant temporary residence site andgsp&nt the months of November, December
and most of January there. In late January, 57 Bzftoli and moved upstream to Chilonga,
with no recorded stops along the route, and overaasit time of 1-2 days. This distance
travelled was 11.1 km, and the animal has remaatedhilonga for 3 days, before returning
to Baroli to the same locality it had occupied poessly. It remained there til mid March,
when it shifted downstream 3.2 km to Badpura, stdfiere one day, and then returned to
Baroli through the rest of March and all of ApriThe total distance recorded travelled by 57
over this 13 month period was 66.2 km, the suntl of@or transits it made during this time.
It made a minimum of 11 trips, 5 upstream and 6ritveam (Table 2).

Seasonality of movement patterns observed

The details of individual gharial’s seasonal paiseof residency (dry season vs. monsoon)
with respect to the main center of activity, horaege size and area estimates, and movement
direction and summed movement totals are presdatdtie ten telemetered gharial Trable

3. Each gharial had a well defined activity cerften which it made excursions, typically
return trips, periodically.

Home ranges consisted of all tracked locations,vese larger during the monsoon months.
River lengths (between most distant points of hoamge) averaged 4.0 km (range 1.3 to 7.3
km) in the dry season vs. 6.5 km (range 3.2 to kéh} during the monsoon. Home range

area (river length x river width seasonally) aved@2 ha (range 38-208) in the dry season
vs. 322 ha (range 159-503) during the monsoon. predominant movement direction was

downstream during both seasons. Trip frequendleated in summed movements, was not
obviously related to either size or extent of horarge estimates. Tracker observations
strongly suggest that many short trips were diyeictlresponse to water level changes (e.qg.,
dam releases inundating basking sites, and/orfeplaiman activities close by basking areas
that directly interfered with the daily basking o).

Although the seasonal patterns of residency sunzethiere were notably consistent for all
of those gharial monitored, four individuals (59, 39, and 63) showed departures from the
general pattern. Two (57 and 49) shifted their season residences downstream during
2010, close to where they initially shifted duritige monsoon from previously occupied
upstream residences. Another (59) had an actoetyter that didn’t shift seasonally, but
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tended to move upstream during the dry and dowarstrduring the monsoon. Finally, the
largest female (63) disappeared coincident with ribsting/hatching periods in 2009, and
again in 2010.

DISCUSSION

The preliminary results outlined above indicatd tha telemetry methods we employed have
provided sufficient data to reveal the seasonatieesy patterns of these Chambal gharial in
some detail. The major findings in brief are: &tle gharial displayed its own individual
spatial preference for specific areas of the risteetch we studied, 2) activity centres and
home ranges varied seasonally, 3) the primary tiimecof movements was downstream
during the monsoon, and upstream post monsoong#difisant individual differences were
evident as variations of the general pattern comtoail. However, the study results to date
are limited because 1) the 2009 monsoon was ladedah not result in usual high water
levels, and 2) the absence of larger gharial 34+m total length) limits the findings to the 2
to 3.3m residents only.

Previous studies of gharial movements have beenapity focused on tracking released
juveniles (1-2m total length) as part of variousdhstarting/reintroduction programs within
India and Nepal (Ballouard and Cadi, 2005 and W\Wiid, 2009) These efforts have met
with varied success which has been difficult toeasshecause the resident, wild populations
have not been studied and/or reintroductions haen Imade in river stretches devoid of an
established resident population. In general, althosgme reintroduced/released gharial
remain near release points, many have been redighit® km away, predominately at
downstream locations.

The movement patterns of wild, resident gharidizinig telemetry to track movements has
been reported by Singh (1985) at a Chambal localistream from the study area in the
present study. One juvenile upon release movedsimeam a total of 9 km in 35 days,
moving 6 km in 15 days and a further 3 km in 20 sdaf4nother juvenile translocated
upstream 60 km moved 14 km downstream where it ireedaafter 4 months, still 46 km
upstream of its capture site. In a previous st{lystard and Singh 1983), based solely on
sightings of 4 uniquely marked adults (2 males,&md 6.6m total length; 2 females, 3.6 and
4.6m total length) in Satkoshia Gorge, a 22 kmtatref the Mahanadi River in Orissa, India,
home range river lengths of 19.2, 12.8, 10.4, @@ km, respectively were estimated based
on numerous re-sightings. Maximum recorded movesianthis study were 28, 44, 23, and
43 km, respectively.
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TABLES
TABLE 1: SUMMARY OF THE TRACKING EFFORT
Length| Days Days Monitored Not Track
Sex| D | sy | Tagged March 2009 to April 2010 Total | cound | pays
M A M J J A S (0] N D J F M A

F 61 2.9 412 17 | 18 | 25 [ 24 | 24 | 14 | 16 | 23 | 22 | 24 | 27 | 23 | 16 | 15 288 47 241
F 53 2.3 410 8 15| 24 | 28 | 23 4 10| 18| 20| 18| 20 | 19 | 21 | 11 239 45 194
M 55 2.1 412 15| 17 | 21 | 27 8 7 15| 23| 23 [ 25| 27 [ 24 | 19 | 16 267 53 214
F 69 3 409 8 16 | 23 | 26 | 23 5 12 | 16 | 20 | 17 | 21 | 14 | 25 | 23 249 57 192
F 75 2.5 410 10 | 17 | 24 | 27 | 22 5 11|16 | 20| 20 | 24 | 17 | 12 | 18 243 62 181
F 63 3.3 412 3 - - - 13|11 | 21| 20| 23 [ 24| 25| 15| 20 | 21 196 77 119
F 57 2.9 417 18| 19 | 24 (24| 19| 12 | 21| 16 | 19 ( 18 | 18 ( 19 | 11 | 13 251 61 190
F 49 2.9 409 14 | 12 | 23 | 22 | 13 5 12 | 15| 18 | 17| 20 | 15 | 15 | 19 220 48 172
F 51 2.8 410 15| 13 | 23 | 28 | 22 6 14 | 19| 18 | 19 | 24 | 21 | 17 | 16 255 58 197
M 59 2 419 15| 14 | 17 | 18 | 26 4 16 | 17 | 20 | 21 | 22 8 14 | 12 224 129 95
TOTAL 123|141 | 204 [ 224 1 193 | 73 | 1481831203 | 203|228 | 175 | 170 | 164 | 2432 637 1795

June 2008- March 2009

M |59 | 2 255 5| 4 8 | 4 21 4 L AT
1oz

TOTAL 123 141|204 | 229 | 197 | 73 | 148 ( 183 | 211 | 207 [ 228 | 175 [ 170 | 164 | 2453 641 1812




Abbreviations: CH — Chilonga, NK — Nakhnoli, BD — Badpura, PG acRai Gaon, DN —
Dinnpura, UD — Udi Bridge, MR — Murong, CE — Chiga East Sandbank, AK — Akon ki
muariyan, BR — Baroli, LK — Lakhanpura rock poo§ Baswara

TABLE 3- ACTIVITY CENTERS, HOME RANGE ESTIMATES, RIVER DIRECTION & SUMMED MOVEMENTS OF TEN
TELEMETERED GHARIAL IN DRY SEASON VS. MONSOON, ON A 30 KM STRETCH OF CHAMBAL RIVER, UDI-DINNPURA, UP &
MP STATES, INDIA

SUM ALL
ANIMAL DRY SEASON AND MONSOON RIVER MOVEMENT [ MOVEMENTS
SEX ID SEASON RESIDENCES HOME RANGE DIRECTION (Km)
DISTANCE
CENTER RANGE (K'M) AREA (HA)

E 61 D CH CE-CH 1.3 38 NONE 3
61 M CH CE-MR 3.2 159 NONE

F 53 D DN DN-AK 2.4 70 DOWN STR 29
53 M NK MR-KA 5.4 269 DOWN STR

M 55 D CH CH-LK 2.1 59 DOWN STR 31
55 M PG CH-PG 4.2 208 DOWN STR

F 69 D DN DN-KA 5 141 DOWN STR 74
69 M NK MR-KA 5.4 269 DOWN STR

E 75 D DN DN-NK 6.9 197 DOWN STR 126
75 M NK MR-KA 5.4 269 DOWN STR

E 63 D CH CE-MR 3.2 91 NONE 10
63 M PG MR-PG 6 301 DOWN STR
57 D CH (2009) LK-CH 2.1 59 DOWN STR

F 57 M BR (2009) PG-BD 10.1 503 DOWN STR 66
57 D BR (2010) BS-BD 6.7 189 UP & DOWN
49 D CH (2009) NK-PG 9.5 268 DOWN STR

F 49 M PG (2009) MK-PG 6 301 UP STR 56
49 D BD (2010) RP-BR 5.2 148 DOWN STR

E 51 D DN DN-AK 2.4 70 DOWN STR 54
51 M NK NK-PG 9.5 472 DOWN STR

M 59 D NK NK-AK 4.5 127 UP STR 100
59 M NK NK-PG 9.5 472 DOWN STR
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Abbreviations: CH — Chilonga, NK — Nakhnoli, BD — Badpura, PG acRai Gaon, DN —
Dinnpura, UD — Udi Bridge, MR — Murong, CE — Chiga East Sandbank, AK — Akon ki
muariyan, BR — Baroli, LK — Lakhanpura rock poo§ B Baswara

TABLE 2: SUMMARY OF DRY SEASON & MONSOON RESIDENCY, MAXIMUM MOVEMENT DISTANCES, SUMMED
DISTANCES MOVED, AND TRIPS RECORDED FOR TEN TELEMETERED GHARIAL, CHAMBAL RIVER
ANIMAL DETAILS SUMMARY
Total Primary Dry | Secondary Distance .
ID Sex | length E:c: Cap Site Season Monsoon ’\DAZ); (:fg]c) Loc max (km) ';/::ns# UfriSIR %V\t/r'\IISST
mts 4 Residence | Residence ' movement P P P
61 F 2.9 241 CH CH CH < 2km CE-MR 3.2 0 0 0
53 F 2.3 194 NK DN NK 6.9 DN-NK 28.5 8 4 4
55 M 2.1 214 CH CH PG 4.2 CH-PG 31.3 13 7 6
69 F 3 192 NK DN NK 6.9 DN-NK 73.5 16 8 8
75 F 2.5 181 NK DN NK 6.9 DN-NK 125.5 23 11 12
63 F 3.3 119 CH CH PG -6 MR-PG 10.2 3 1 2
57 F 2.9 190 CH CH/BR BR 14.3 CH-BD 66.2 11 5 6
49 F 2.9 172 NK CH/BD PG 21.5 MR-UD 55.9 10 3 7
51 F 2.8 197 DN DN NK 16.4 DN-PG 54.5 15 8 7
59 M 2 112 NK NK NK 16.4 DN-PG 99.6 18 9 9
8F2M 1812 X =10.2 X=54.8 [ X=11.7] X=5.6 | X=6.1
| TOTAL (2-16.4) (3-100) (0-23) (0-9) (0-12)

X=MEAN VALUE
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Figure 1: Movement map for Animal Number 51 showing a summary of major movements made
from March 2009 May 2010




Figure 2: Movement map for Animal Number 57 showing a summary of major movements made
from March 2009 May 2010
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