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STATUS OF THE SWAMP DEER CERVUS DUVAUCELI DUVAUCELI IN THE DUDWA
NATIONAL PARK, UTTAR PRADESH!

RAVI SANKARAN?
(With three text-figures)

Despite protection to the Dudwa National Park since 1968, the swamp deer population has continued to decline.
Satiana, which had about 1200 swamp deer in the early 1970s currenily has only 300. In other areas, the population
has remained static or has increased as in Kakraha. The reason for this decline at Satiana is the seasonal movement of
the deer into two marshes that lie outside the Park in agricultural areas. Protection in these areas is non-existent and
poaching presumably takes a heavy toll. It is suggested that a fence be erected along the Park boundary at Satiana to
prevent the seasonal movement of swamp deer into agricultural areas.

INTRODUCTION

Most threatened species of deer occur in iso-
lated rural areas of developing countries where
wildlife poaching and pressures on wildlife habitats,
to graze stock, cut grass or collect fuel is frequently
intense (Holloway 1975). The rapid decline of the
swamp deer Cervus duvauceli duvauceli in the terai
of Uttar Pradesh (U.P.) over recent years is a case in
point. This despite the establishment of two
sanctuaries, Kishanpur and Katerniaghat, and the
Dudwa National Park with the objective to conserve
this species. Out of eleven areas where swamp deer
were reported in the mid 1960s (Schaller 1967) only
three held any ‘reasonable’ numbers by the early
1970s (Holloway1973). The situation has
deteriorated in some areas (Table 1).

Preferred habitat of the swamp deer are mar-
shes and grasslands. Due to the repatriation of set-
tlers throughout the terai of U.P. most of the
grassland have been converted into agriculture in the
past, the predominant crops being sugarcane Sac-
charum officinarum, wheat Triticum aestivum and
paddy Oryza sativa. Forestry policies have often
considered grasslands as ‘wastelands’. The resulting
planting of exotics and indigenous tree species in
grasslands has converted several good grassland
habitats into woodlands (Rahmani et al. 1988). In
addition, relentless hunting has decimated the large
herds that were seen in the terai belt (Singh 1973).
Today, North Lakhimpur, South Lakhimpur and
Pilibhit are the.only three forest divisions where
swamp deer exist in U.P. Excepting Dudwa Nation-

1Accepted March 1990
2Bombay Natural History Society, Hombill House, Shaheed
Bhagat Singh Road, Bombay 400 023.

al Park which holds the largest population, the cur-
rent status of the swamp deer in other areas of U.P.
is unknown.

Despite protection of the Dudwa National Park
since 1968, the swamp deer numbers have continued
to decline there. The main grasslands of the Park are
present along the Suheli river, hence most of the
swamp deer are seen along the river which forms the
southern boundary of the Park (Fig. 1). The
grasslands of Satiana had the maximum numbers of
swamp deer. Certain areas that are traditionally used
for rutting by the herds at Satiana have not been in-
cluded in the National Park. This has resulted in the
movement of the swamp deer into unprotected
agricultural areas for over half the year. Due to the
high incidence of poaching outside the Park, the deer
numbers continue to decline there. In areas where
such movement is not seen populations have
remained static or have shown an increase.

STUDY AREA

In 1968, 212 sq. km, of the North Kheri forest
division was declared as Dudwa Wildlife Sanctuary
primarily to conserve the swamp deer. On 1
February 1977 the Dudwa Sanctuary was upgraded
to a National Park, and covered an area of 614 sq.
km, with a core area of 490 sq. km (Fig 1). In 1987
Dudwa National Park was brought under Project
Tiger. Along with the Kishanpur Wildlife Sanctuary
(158 sq. km core area and 43 sq. km buffer) the
Project Tiger area covers 815 sq. km. However, the
two forest areas are not contiguous.

The Dudwa National Park is situated between
28°24’ and 28°27°N and 80°31’ and 80°52’E in the
northern extremity of Lakhimpur Kheri district of
Uttar Pradesh (Fig. 1). Elevation above sea level
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TABLE 1
POPULATION OF SWAMP DEER IN DUDWA NATIONAL PARK AS REPORTED BY HOLLOWAY (1972),
SCHAAF &SINGH(1977),V.P. SINGH (1984) AND THIS STUDY (1988 & 89)

Area 1972 1977 1981 1988 1989
Actual Estimate Act. Est. Act. -~ Est Act.  Est. Act. Est.
count

1. Satiana 627 1200 950 - 932 - 262 400 287 300

2. Kakraha 12a 20 276 - 221 - 150 250 302+ 325

3. Bankey taal 40a 50 18 - 173 - 64 100 71 100

4. Nagra taal c. 20 b. - 40 - b. - 4a. -

5. Bhadi taal 12a. 30 b. - X ) - 10 35 18 40
691 1320 1244 1401 486 800 682 765

a. reported (not personally seen by author); b. not counted:; c. ‘present’

* Q. Qureshi, pers. comm.

ranges from 150 m in the southeast to 182 m in the
north. The Mohana and Suheli rivers form natural
boundaries to the north and south respectively. The
Park’s water system drains into these two rivers
which are tributaries of the Sharda, which in turn is
a part of the Ganges river system.

The vegetation is chiefly moist deciduous
forest, dominated by sal Shorea robusta. Typical of
the terai, these forests are interspersed with tracts of
low lying grasslands which tend to get flooded
during the monsoons. In the 1950s, under planta-
tions schemes, tracts of the grasslands were planted
with sheeshum Dalbergia sissoo, simul Bombax
ceiba and eucalyptus. These plantations have most-
ly been unsuccessful, leaving behind scattered
clusters of trees in varying densities.

Grasslands occupy about 120 sq. km of the
Park and can be broadly classified into two types.
Wet low lying areas are dominated by tall grass
species such as Schlerostachya fusca, Phragmites
karka, Arundo donax and Saccharum spontaneum
while drier high ground is dominated by grasses like
Imperata cylindrica, Desmostachya bipinnata,
Erianthus munja, Cymbopogon martini (Jain and
Sastry 1983, Hajra and Shukla 1983, pers. obs.).

The climate can be divided into three seasons.
Winter (October to early March); summer (mid
March to mid June); and monscon (mid June to Oc-
tober). The annual precipitation is about 1600 mm
with July and August being the wettest months. The
temperatures can reach 47°C in May/June, and may
drop to a minimum of 0°C in December/January.

METHODS

The study period extended from 22 January
1988 to 22 June 1988, 1 to 13 November 1988 and
from 15 February 1989 to 10 July 1989.

All data pertaining to herd size and composi-
tion were collected from an area of about 25 sq. km
around the Satiana Forest Rest House. Other areas
occupied by swamp deer were visited frequently to
assess the populations there.

Between 1 and 13 November 1988 the entire
Satiana region, including the marshes at Ghola and
Ghajrola (agricultural areas into which the swamp
deer move, Fig. 2) was surveyed extensively on
elephant back.

Swamp deer were counted mostly from a
vehicle, and less frequently from a machan, on foot
or from an elephant’s back. The grasslands around
Satiana were divided into three zones namely
Kowhaghatti and Chapra, Navalkhad and Madraiya,
the roads being fixed transects (Fig. 2). The former
two were visited at least once a day and Madraiya
was visited approximately thrice a week. In addition
to this, in 1989 all grasslands holding swamp deer
in the Satiana region were extensively surveyed on
elephant back. Every sighting of swamp deer was
recorded and time and visibility permitting, the deer
were also aged and sexed. They were classified into
three groups. Stags and hinds were identified ir-
respective of age. Fawns were all animals estimated
to be bomn in the preceding fawning season. The
ratios for stags, hinds and fawns are calculated for
the period between 24 January and 29 April 1988.
During this time the visibility was best because the
grasses were short.

Estimate of population for 1988 at Satiana is
based on the percentage of grasslands covered. As
in 1988, counts were made from the roads and only
about 65% of the grassland area was visible from the
vehicle. Therefore while estimating (Table 1), I have
correspondingly calculated for Satiana. In 1989
Satiana was surveyed extensively using elephants.
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By this method areas not visible from roads and
machans are covered and very few swamp deer are
missed. Both estimates for Bhadi taal are based on
population structure as seen at Satiana.

In 1988 Kakraha was surveyed in May when
swamp deer herds are fragmented and the vegetation
is tall. Therefore in spite of using elephants the ac-
tual counts were poor and estimating population was
difficult. Estimate of 1988 population is based on
total 1989 population minus fawns under one year
old.

In this paper I compare the total population
present in the various areas in 1989 with the 1988
census. Other details pertaining to population are
from 1988.

RESuLTS

Census: A comparative account of the swamp deer
population between 1972 and 1989 is given in Table
1.

In 1988, 800 swamp deer were estimated in 4
disjunct grasslands of Dudwa National Park. Of
these four grasslands Satiana had 50%, Kakraha
31%, Bankey taal 13% and Bhadi taal 5% respec-
tively of the 800 swamp deer estimated in the Park.
The remaining two areas reported to have swamp
deer (Singh 1984), i.e. Nagra taal and Churela taal
were visited only twice and swamp deer were not
seen there.

In 1989 about 765 swamp deer were estimated,
with Satiana having 39%, Kakraha having 42%,
Bankey taal 13%, and Bhadi taal 5% of the popula-
tion. Four and seven deer were seen respectively at
Nagra and Churela taals in 1989 (V. B. Sawarkar
pers. comm.)

At Bankey taal 173 swamp deer were counted
in 1981 (Singh 1984). During this study, amaximum
of 64 swamp deer was counted once in 1988 and 71
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deer were seen in 1989. Up to 90 animals have been
reported. Generally in the summer months, deer
numbers varied between 20 and 40. The swamp deer
are believed to move, seasonally, between Kakraha
block and Bankey taal (Singh 1984, Q. Qureshi
pers. comm., pers. obs.) and so an accurate estimate
will be difficult to arrive at.

In Kakraha block, which is now part of the
rhino enclosure where seven rhinos Rhinoceros
unicornis have been re-introduced, the second
largest congregation of swamp deer is seen. 276
were seen in 1977, 221 in 1981 and 150 deer by me
in 1988 (see also materials and methods) and in
1989, 302 animals were counted within the
enclosure (Q. Qureshi, pers. comm.). There has un-
doubtedly been an increase in the swamp deer
population in this area.

At Bhadi taal all 10 swamp deer seen in 1988
seemed to be stags. In 1989 out of 18 deer seen here
12 were stags. If the stag to hind to fawn ratio is as-
sumed to be the same as in Satiana, then the popula-
tion has remained stable between 1981 (35 deer),
1988 (c. 35 deer) and 1989 (c. 40 deer).

Periodic data on the numbers of swamp deer
present in the Satiana region are available, between
1972 and 1989. There has been a drop by 75% of the
population during the last 17 years. Losses have
been comparatively less between 1972 and 1981
(22.3%), and severe between 1981 and 1988
(57.1%) and between 1988 and 1989 (25%). In 1981
an actual count tallied 932 swamp deer (Singh
1984), but during this study the maximum seen in
one day was 287, both studies having used elephants
to do the census.

Population structure: A comparative account of
the average monthly herd sizes seen at Satiana in
1980 and 1988 is given in Table 2. Average herd size
of all herds seen was 29.35 in 1980 and 18.41 in

TABLE2
COMPARATIVE DATA ON HERD SIZE 1980 & 1988

Months Herd size 1980 Herd size 1988 Difference

Average (n) Average (n) (s.d.) in %
1. Jan. 39.0 (23) 10.33 6) 423 713.51
2. Feb. 38.7 (19) 19.78 (51) 15.69 48.89
2. Mar. 326 (12) 28.52 94) 29.47 12.52
3. April 29.6 (26) 22.16 (75) 21.56 25.14
4. May 19.3 27 17.48 96) 16.52 9.43
5. June 16.9 ©9) 12.21 (38) 11.47 2175

(n) = Number of herds; 1980 Singh (1984); 1988 this study.
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Fig. 3. Highest number of swamp deer seen on any given day during 5-day periods between 23 January and 22 June 1988

irf the grassland around Satiana Forest Rest House.

1988, showing a distinct drop in the herd sizes be-
tween the two studies. This is more marked when
the deer return to the Park and less so once they
begin to disperse in the grassland (see also Fig.3). In
1988 the largest herd seen was of about 150 swamp
deer, a drop of 37% from the herd of 237 animals
seen in 1981 (Singh 1984). The largest herd seen in
1989 had 130 deer. Herd size averages have been
calculated from groups of two or more individuals,
and hence are the same in both studies.

During this study, the ratio between hind and
stags was 100:45.5. In 1964-65 it was 100:50
(Schaller 1967) and in 1979-80 it was 100:40 (Singh
1984) (Table 3). In the hard ground Barasingha Cer-
vus duvauceli branderi in Kanha the ratio had
remained more or less the same between 1964-65
and 1971-73 at 100 hinds to 75.2 stags (Schaller

1967, Martin 1977). Martin (op. cit.) also found in
Kanha that the sex ratio between yearlings is 1:1
while in adults it is biased towards the hinds. In this
study, ageing was not done while noting down the
sex ratios. It is likely that the bias will be even
greater towards the hinds.

In 1988 37.14% and in 1989 c. 30% of the
hinds had fawns. As counts were carried out more
than 6 months after the fawning period, these figures
would represent those fawns that survived early
fawn mortality. In 1979-80, 27.58% of the hinds had
fawns (Singh 1984) and for 1964-65 Schaller
(1967) found that between 26.85 and 35.19% of the
hinds had fawns. In the Sukla Phanta reserve in
Nepal Schaaf (1978) found that between 33.9% and
42.6% of the swamp deer hinds had fawns over three
successive years. In the barasingha at Kanha, 26.7%,

TABLE 3
COMPARATIVE DATA ON HERD COMPOSITION 1980 - 1988
Year % of Total Number of fawns
Stag Hind Fawn per 100 hinds
1980 254 58.5 16.12 27.58
1988 25.02 54.65 20.03 37.14

1980 Singh (1984), 1988 this study

6.
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TABLE 4
NUMBER OF SWAMP DEER SIGHTINGS IN DUDWA N.P. BETWEEN 3 TO 13 NOVEMBER 1988
Area Total Stag Hind Rutting call Hoof prints
Bankey taal 43 15 22 3 -
Kakraha 0 0 0 0 (present but not seen,
Sinha pers. comm.)

Satiana

Chapra 0 0 0 0 none

Navalkhad 0 0 0 0 none

Kowhaghatti 0 0 0 0 none

Madraiya 3 1 1 0x* few near Muthna taal
Agriculture

Ghola taal 18 9 3 8 numerous

Ghajrola 10 > 4 0x* numerous

*Seen in the afternoon, a time of day the swamp deer do not bugle

41.2% and 36.1% of the hinds had fawns during the
years 1971 to 1973 (Martin 1977).

MOVEMENT OF SWAMP DEER AT SATIANA

The swamp deer at Satiana have two distinct
ranges. The late winter and summer range is within
the Park, during which time they are seen in the
grasslands of Madraiya and around the Satiana
Forest Rest House. During the monsoons and early
winter the deer move outside the Park and are
present in predominantly agricultural areas (Fig. 2).
As both ranges are adjacent to each other, distance
travelled by the deer is about two kilometres at most.

With the onset of the monsoons the swamp
deer at Satiana emigrate into the adjacent agricul-
tural areas (Singh 1984, Schaaf and Singh 1977, this
study). For the next seven months the deer live in
the jheels (and in the sugar cane) of Ghola and Ghaj-
rola. It is in this marshy habitat that the annual rut
commences at the end of August and ends in the last
week of January (Singh 1984).

About mid January, when the grasses have
dried up, the annual grass burning begins and is
completed by the end of February. The swamp deer
begin returning to the Park in the end of January fol-
lowing the grass burn. At first they arrive in small
herds, and then gather in larger groups before dis-
persing within the grasslands. The swamp deer are
seen at Madraiya first and then at Chapra and
Kowhaghatti and lastly at Navalkhad (Fig. 3). By the
end of June the swamp deer begin moving out of the
Park into the adjacent agricultural areas of Ghola
and Ghajrola.

Monsoon and early winter range: The mon-
soon/early winter and the late winter/summer ran-
ges are given in Fig. 2.

In 1965 Schaller saw a herd of about 500
swamp deer in and around the Ghola taal. At this
time the land (about 1200 ha) belonged to a few large
landholdings and much of the marshland and
grassland remained intact. After the Land Ceiling
Act, the land was cut into smaller portions ranging
from 1.2 ha upwards and distributed among landless
immigrants from eastern U.P. and the Punjab. The
grasslands and marshes swifly gave way to sugar-
cane and to a lesser extent paddy.

All that remains of the marsh at Ghola is one
fairly large jheel called Ghola taal that covers about
100 ha less than 1 km. west of the Satiana Forest
Rest house. From this a narrow channel, about 50 m
atits widest, runs roughly parallel to the Suheli river
and widens into another jheel adjacent to Ghajrola
village, and in parts contiguous with the forest that
flanks the Suheli river. This jheel is south of the
Madraiya grasslands (Fig. 2). Thick stands of grass
predominantly Sachharum spontaneum (local name
kans) are present in and around the jheels.

At Ghola (in the 1st week of November 1988)
I counted about 18 swamp deer of which 9 were
stags. Of these at least 5 stags were bugling. At Ghaj-
rola the jheel was surveyed only in the afternoon and
so rutting was not heard. Ten swamp deer were seen
of which 5 were male. Inquiries among the locals in-
dicated that at least 7-8 rutting stags were present. It
was also understood from the agriculturists that
several swamp deer spent the day inside the sugar-
cane. Itis probable that the swamp deer of Madraiya
move into Ghajrola while the deer around the
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Satiana forest rest house move into Ghola (Figs. 2
and 3).

In contrast inside the Park no swamp deer were
seen in Chapra Phanta, Navalkhad, Kowhaghatti
and most of Madraiya. Furthermore there were no
signs of swamp deer using these areas. Only 3
swamp deer were seen inside the Park, 1 stag and 1
hind near Muthna taal and 1 hind near the electric
fence adjacent to Ghajrola taal. Bugling was not
heard from any place within the Park.

DiscussION

Till 1988 Satiana region had the maximum
numbers of swamp deer found in the Park. With a
further loss of about a hundred animals the popula-
tion is now slightly less than that of Kakraha. The
decline in numbers in Satiana is reflected as a
general reduction in the total population.

It is widely assumed that the loss of habitat is
one of the major causes for the decline of many
species of animals. The decline of swamp deer at
Satiana can be attributed only indirectly to a loss of
habitat because the area has been protected since
1967, first as a Wildlife Sanctuary and then as a Na-
tional Park.

Singh (1984) postulated that one reason for the
decline of the swamp deer population was a high
fawn mortality rate caused by the flooding of the
grasslands during the monsoons. Data available to
me contradicts this. Fawning success rates of
27.58% in 1980, 37.14% in 1988 and c. 30% in 1989
indicate normal fawning successes as compared to
other mono-tocous deer (Martin 1977, Schaaf
1978). Furthermore, fawning takes place between
end May and early July (Singh 1984), just with the
onset of the monsoons at the end of June. Thus the
fawns would escape all but unusually early floods.
Fawn mortality is therefore not a likely explanation
for the decline.

The major cause for the decline in deer popula-
tions all over the world has been over exploitation
by hunting (Cowan and Holloway 1973). In India
two other Cervidae, the hangul Cervus elaphus
hanglu and the Manipur brow antlered deer Cervus
eldi eldi have been seriously affected by hunting
(Kurt 1978, Ranjitsinh 1978). Holloway (1973) and
Singh (1984) recognized poaching as the cause for
the decline of the swamp deer at Satiana. While
hunting may not occur within the Park it is fairly
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widespread outside the Park. The swamp deer are
therefore vulnerable when they leave the Park and
move into their monsoon and early winter ranges.
Evidence of poaching was present at both the mar-
shes at Ghola and Ghajrola. The marshes are entered
in buffalo drawn carts and swamp deer are shot with
the aid of a spotlight. Alternatively, hunters drive
around the crop areas and shoot deer from jeeps.
Conversations amongst local agriculturists indi-
cated frequent poaching incidents, especially by the
wealthier farmers. Furthermore gunshots were
heard almost daily throughout the study periods
from the Satiana Rest House.

MOVEMENT OF THE SWAMP DEER

Similar to the barasingha at Kanha (Martin
1977), the swamp deer at Satiana have distinct
seasonal ranges. As a little over half the year is spent
outside the Park in what are presently agriculture
areas this has had a direct negative influence on the
population. Before a conservation strategy can be
prepared it is imperative to understand the causes
behind this seasonal movement. While only an in-
depth study will reveal in detail these factors, I at-
tempt here to postulate certain relevant ideas.
Seasonal migration or movement has been well
documented in deer. This movement between
seasonal ranges is an adaptation to specific climatic
or food conditions in the different ranges during the
year. In the elk Cervus canadensis and in the moose
Alces alces such movements are largely due to non-
availability of food due to snow (Phillips et al.
1973). Similar movements due to snow are seen in
the hangul (Kurt 1978). In the hard ground barasin-
gha at Kanha this movement is due to seasonal non-
availability of water in different parts of its range
(Martin 1977). Furthermore, deer are known to be
traditional and have a strong tendency to return to
their seasonal ranges over the years (Martin 1977,
Schaaf 1978, Cederlund et al. 1987). In fact this
tendency to return to rutting grounds appears to be
S0 strong that in old fallow deer areas the rutting
grounds were used for over 50 years (Ueckermann
1968).

In the barasingha at Kanha in central India,
lack of surface water is the main factor behind the
deer’s movement (Martin 1977). At Dudwa this is
not the case, for due to a high water level, surface
water is available in almost the entire area





















