
Chapter - IV

HABITAT USE AND ACTIVITY PATTERN OF WILD ASS

INTRODUCTION

In the last two decades a number of field studies have been carried out on the 

behaviour of feral mustangs, ponies, burros (Equus asinus), feral horses (Equus 

caballus), zebras, African wild ass and Mongolian wild ass have added considerable 

insight into the daily and seasonal activity patterns of the equines (Feist 1971; Tyler 

1972; Mohelman 1974; Ohmart et al. 1975; Smuts 1975; Pratt 1976; Klingel 1977; 

Norment and Douglas 1977; Keiper 1979; McCort 1980; White 1980; Ohmart 1981; 

Penzhom 1982b; Duirn 1984; Berger 1986; Douglas and Hiatt, 1987; Duncan 1992; Feh 

et ah,in press).

However, their is paucity of information on the habitat use and activity pattern 

of the Asiatic wild asses and Indian wild ass {Equus hemionus khur) in particular. The 

increasing human pressure and the problem of crop depredation by wild ass emphasized 

the need to study this aspect in details.

The present study is an attempt to assess habitat preference in different seasons 

and die causes of seasonal variation in the habitat use. The objective was to develop 

a strategy for managing resources during the crunch period as well as to resolve to a 

certain extent the farmer - wild ass conflict. A sound knowledge of habitat 

requirements of animal is imperative for the formulation of management policies.
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METHODS

Habitat Use

The habitat use analysis was done at two levels: selection of habitats within the 

study area and intensity of use of these habitats within the home range. The two levels 

of analysis indicate how home ranges are selected and within the selected habitat what 

is their intensity of use.

The vegetation transects laid within the study area were overlaid on the home 

ranges and seasonal habitat use was analyzed. The scan data, casual sightings and 

telemetric records were considered for habitat use calculation. Habitat use was analyzed 

seasonally for the dominant stallion KM, ostracized stallion JJ, all-male herd BH, and 

the yellow collared mare YC for one year data set and three years data for family band 

MH. The radio collared mare’s data was analyzed for day (0600-1700 Hrs) and night 

(1800-0500 Hrs) separately. Care was taken to account for statistical independence of 

each sighting. The scrub low was merged with Rann grassland and scrub medium with 

scrub dense to get statistically acceptable sample size for testing preference.

The vegetation transects laid within the study area were overlaid on the home 

ranges (Figure IV. 1). The habitats were visually interpreted on the SPOT multispectral 

linear array (MLA), on 1:50,000 scale. The main habitats were identified based on the 

vegetation transects laid in the study area were scrubland (low, medium/dense 

categories), cropland/fallow land and Rann (Plate IV. 1). Random points were 

generated, using the random numbers table to calculate proportion of habitats available 

(Snedecor and Cochran 1967; Marcum and Lofstgaarden, 1980) from the SPOT MLA 

satellite imagery. The percentage constituted by various habitats were, scrublow 

41.58%, medium/dense 4.30%, cropland/fallow land 22.44% and Rann 31.68% in the 

intensively studied area.
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Activity Pattern

The basic assumption was that the family band and all male herd selected for 

activity pattern study were representative of the population. These two would cover 

two major social units. Thus activity pattern data of specific herds were collected to 

determine the daily activity patterns and how these vary between the seasons.

The main activities considered for analysis are defined below:

Feeding: which includes grazing, browsing and walking between the feeding bouts. 

Resting: when the animal stands and when rest in sternal or lateral recumbency. 

Movement: walks, trots or runs are included.

Other activities: It included social activities, such as flehmen, courtship behaviour, 

mounting, vocalization, alio and auto grooming, nursing, foal-play, bitting, micturition, 

defecation and drinking activities.

There were 449 hours activity recorded in 1989-1990 for family band and all­

male band. Group scan at 10 minutes interval (Altmann 1974) was conducted from 

dawn to dusk on MH and BH thrice every month. The collared mare YC was 

monitored for 24 hrs., twice every month (i.e.full moon-lit and new moon nights) for 

a period of 11 months. The activity collar provided the information about the activities 

of the individual in form of low and high frequency beeps.

The daily individual activity proportion was considered for every scan day. 

Mean proportion of an activity in season = Sum of proportion of an activity for each 

scan day/number of scan days per season.

In cases where full day scans were not possible due to the animals getting lost 

in the scrub thickets, then the mean was calculated for every hour and pooled for the 

day (only in two day scans such situation had occurred).
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SPSS/PC (Norusis 1984) was used to perform analysis. The analysis procedure 

described by Neu et al (1974) was used with modification indicated by Loftsgaarden 

(1980) and Byers et al. (1984). Multiway ANOVA was used to analyze habitat use 

by different animals in three seasons. Wilcoxon matched pair test was done to compare 

activity of yellow collared mare between day and night.

RESULTS 

Activity Pattern

The comparison was done between family band (MH) and all-male herd. The 

time spent in four activities differed in both herds (F=77.58, df=3, P=0.0001) while 

there was no difference in activity pattern in three seasons, viz. summer, monsoon and 

winter (F=0.0111, df=2,P=0.989) (Figures IV.2, IV.3). The interactions between 

activity, animals and seasons was not significant (F=6.388, df=ll, P=0.950).

Time spent feeding was least during winter, 22.4% by the family band and 14% 

by all- male herd. In summer family band spent 31.2% and all-male herd spent 29.9% 

time foraging, which showed slight increase. The family band and all-male herd spent 

30-35% time feeding during monsoon. The dominant stallions spent less than 10% time 

feeding during day time in monsoon as it was the breeding season. Consequently 

family band and all male herd spent more time resting during day in winter than that 

of the summer or monsoon (Figures IV.2, IV.3). The family band spent 15% time 

moving with marginal differences between seasons. The all-male herd spent less time 

(16.7%) moving than that of summer (20.73%) and winter (24.06%).

Annually the family band spent 27.67% and all-male herd 23.59% of the day 

time feeding. The activity was consistent throughout the year in all three seasons, with 

resting being predominant (Figures IV.2, IV.3). The animals of family and all-male
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herds spent most of their day time resting, it was during the night that these animals 

became more active.

The yellow collared mare-YC (member of family band) was more active during 

the night (Wilcoxan, Z=1.91, df=15, P =0.05). The casual sightings of wild ass and 

interviews with farmers also indicates that wild ass are more active during night.

Habitat Use

There was a significant difference (F=36,287, df=9, P=0.0001) in all the four 

factors: habitat, animals, seasons and utilization. The interaction between utilization and 

availability of resources of different habitats in different seasons showed a significant 

variation (F=3.841, df=4, P=0.024), but resource use among different animal in three 

seasons remained the same (F=0.492, df=8, P=0.215).

Out of the 23 species of ground vegetation recorded in the the intensive study 

area, at least eleven species were eaten by the wild ass, this was through direct 

observations.

During the monsoon, all the direct observations on the Rann grassland and >70% 

of the wild ass dung comprised of Cyperaceae family mainly comprising of annuals 

like Scirpus spp. and Cyperus spp. By winter, large per cent of the dung comprised of 

crops. By late winter and summer dried annuals like Aristida spp. Chloris spp. 

Eragrostis spp. and the perennial grasses Aeluropus spp., Sporobolus spp and 

Desmostackya spp. together with some crops formed a part of their diet (Table IV.l). 

Prosopis juliflora was the only shrub or tree, the pods of which made up a large 

component of their diet during the peak summer.
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Habitat Use by Family Band (MH): The habitat use of this herd was monitored for 

three years (1989-92). MH showed selection of habitats comprising home range as well 

as intensity of theiEuse within home range in all three years (Tables IV.2 to IV.7).

Summer: The selection of habitats within study area indicated preference of scrub low 

in all three years (1989-90 to 1991-92), while in 1990-91 and 1991-92 scrub 

medium/dense was also preferred (X2I9g9.90=45.69, X21990.9i= 126.1, and X2!991„92=l 20.37, 

P0.0001). The intensity of use within home range differed for different habitats. In 

1989-90 fallow land was preferred, (XM38.26, P<0.0001) in 1990-91 scrub 

medium/dense was preferred (X2=139.28, P<0.0001) and 1991-92 all habitats were used 

in proportion to availability (X2=3.97, P=0.0001) (Tables IV.2 to IV.7).

Monsoon: In monsoon the entire area is lush green with annual grasses, forbs and 

sedges. The selection of home range in study area indicated preference for Rann in 

1989-90 (X2=61.24, P0.0001), scrub low in 1990-91 and 1992 (X21990_91 =36.92 and 

X2i99i.92~73.59, PC0.0001). The intensity of use in home range indicated scrub low was 

preferred in all three years while scrub medium/dense was also preferred in 1990-91 

(X2J989.9o=33.259, X21990.91=78.98 and X2i991.92=54.2, P<0.0001)

Winter: In winter of 1989-90 and 1991-92 family band showed preference for scrub 

low (X25989.90=116.28 and X21995.92=94.94, P<0.0001) while in 1990-91 all habitats were 

used in proportion to availability. The intensity of use within home range indicated 

preference for scrub low in 1989-90 and 1990-91 (X219g9.90=314.52 and X21990.9I =74.98, 

P<0.0001). In 1991-92 no preference was shown for different habitats (X2=2.55, 

P>0.05) (Tables IV.2 to IV.7).
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The overall habitat use of each season in different years showed consistency with 

scrub low being a highly preferred habitat There was a difference in habitat use in 

different season. It was scrub low and medium which were the most preferred habitats 

in all three seasons.

Habitat Use by a Dominant Stallion (KM): KM showed selection of habitats 

comprising the home range within study area, in summer (X2=46.88, df=4, P<0.001), 

winter (X2=46.3289, df=4, PO.OOl) and monsoon (X2=35.534, df=4, P<0.001). Scrub 

low and scrub medium/dense was preferred in all the three seasons (Table IV. 8).

The intensity of use of these habitats within the home range differed in different 

seasons. In summer scrub medium/dense was preferred (X2=2565.07, df=2,PO.OOl), 

in monsoon scrub low and scrub medium/dense was preferred (X2=91.729, d£2, 

P<0.001), while in winter scrub medium/dense was preferred (X2=l 525.629, df=2, 

PO.OOl) (Table IV.9).

Habitat Use by an Ostracized Male (JJ): JJ showed selection of habitats comprising 

the home range in study area, in summer (X2=32.34, df=5, P<0.001) and winter 

(X2=39.965, df=5, PO.OOl), while in monsoon all habitats were used in proportion to 

availability (XMO.IO, df=5, PX1.05) (Table IV.10).

The habitat use within the home range differed in three seasons. In summer all 

habitats were used in proportion to availability (X2=7.3, P>0.05) in monsoon and 

winter, scrub low was preferred (X2monsoon=7.68, df=2, P<0.05, X2wntor=23.34, df=2, 

PO.OOl) (Table IV.ll).
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Habitat Use by All-Male Herd (BH); The home range selection was similar in 

summer and monsoon while in winter Rami was preferred. For all three seasons 

selection of habitats comprising home range was observed (X2summer=l 12.48,7df=4, 

PO.OOOl, X2raonsoo =54.867, df=4, PO.OOOl, X2wintef=125.49, d£=4, P<0.0001) (Table 

IV. 12).

The habitat use within the home range differed in all the three seasons. During 

summer scrub dense and cropfields were preferred (X2=289.32, df=3, PO.OOOl), in 

monsoon cropfield was preferred (X2=41.02, df=3, PO.OOOl), while in winter scrub low 

was preferred (X2=98.56, df=l, P<0.0001) (Table IV. 13).

Habitat Use by Collared Mare (YC): YC showed selection of home range in all the 

three seasons (X2monsoo =124.89 df=4, X^-SUl, df=4, X25„=221.92, d£=4, 

P<0.0001). The habitat comprising the home range did not show any difference in 

different season. Scrub low and scrub medium/dense was preferred or used in 

proportion to available in all the three seasons (Table IV. 14) during the day time. The 

day time habitat use of the mare within the home range showed preference for cropland 

during summer (XM27.43, df=3 P<G.0001), in monsoon all the habitats were used in 

proportion to availability (X2=3.28, df=l, P>0.05). In winter scrub medium/dense was 

preferred (XM5.15, df=l, P<0.0001) (Table IV.15).

The night habitat use within study area indicated scrub low and scrub 

medium/dense were preferred in all three seasons (X2monsoon=137.07, X2wmter=245.97, 

X2_ =199.73, PO.OOOl) (Table IV.16). The night habitat use showed significant 

difference in all three reasons in summer YC showed a preference for cropland 

(X25ummer=44.54, df=3, PO.OOOl), in winter scrub low was avoided (X2wlnter=22.15, df=2,
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PO.OOOl) while, in monsoon Rann was not utilized (X2monsoon =37.38, df=3, P<0.0001) 

(Table IV.17).

The night and day use showed variation in habitat use. During day-time 

cropfield was not at all used in monsoon and winter while it was during the night only 

that this habitat was used (Tables IV. 15, IV.17).

DISCUSSION

The wild ass occupy the Rann, Bet and the vegetative zone interspersed by 

croplands. Choice of different habitats differed in three seasons. The Bet animals 

showed seasonal movement between fringe and bets. Though their habitat use pattern 

was more or less similar to the herds occupying the fringe.

Activity Pattern

The activity pattern remained consistent (Figures IV.2 and IV.3) throughout the 

year. The seasonal climatic changes did not seem to have any effect on diurnal activity 

pattern. There was no difference in per cent time spent feeding activity during summer, 

which is a resource poor period. The wild ass spent least time feeding in day time 

during winter, as they depredate crops by night. The wild ass mainly feed during the 

night hours. The animals in the Little Rann have adapted to be more active during the 

night to maximize the resource intake in the vegetation-agriculture interface. The 

equids feed mainly during day time (Pratt et.al. 1986), but the wild ass in LRK are 

adapted to feed mainly by night.

The interview of villagers bordering the study area indicated that the wild ass 

were frequenting the cropfields by the night in all the three seasons either to depredate 

on crops (Plate IV.2) or for water during the summer.
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Seasonal Habitat Use

The choice of different habitats differ in three seasons. Wild ass showed a 

strong selection in habitat comprising the home range as well as the intensity of use of 

habitats within the home range. Low density scrubland was the most preferred habitat 

by different wild ass groups. The medium and high density scrubland were of 

importance during the summer and winter as it provided thermal refuge and food.

In monsoon, scrub medium/dense habitats provide foaling cover for gravid 

mares. The open patches within the scrub medium cover were used for the same. One 

confirmed sighting and three evidences of births were recorded in the study area.

The cropfields and fallow land were frequented throughout the year. In 

monsoon and winter, crops were available in the area (Table IV.l).In summer crops 

were available only in the irrigated lands. The most crucial resource is water during 

summer and the home ranges were mainly restricted around the water sources. The 

distance from water is a prime determinant of the use of habitat by most of the free 

ranging equids. The wild ass require to drink at least once in 24 hours. Most 

observations of drinking during the winter and summer was by the late night hours or 

early dawn. Pods of the P. juliflora form a major component of diet of the wild ass 

during summer, as most of the ground becomes devoid of vegetation due to trampling 

by cattle.

The wild ass habitat requirement can be summarized as forage, water, safe 

breeding cover and thermal cover (especially during extreme winter), the pattern of 

habitat use observed in the present study may be explained in terms of animal’s 

changing requirements for these resources at different seasons.

91



Table IV.l: Food Species of Wild Ass.

Species Monsoon Winter Summer

Cyperus spp + - -

Echinochloa colonum + -

Scirpus spp + - -

Chloris spp - + +

Eragrostis spp - + -

Dactyloctenium spp - 4- +

Desmostachya spp - 4 +

Aeluropus lagopoides - + +

Aristida spp - - +

Suaeda nudiflora - - +

Sporobolus spp - - +

Blumea spp - 4 -

P.juliflora pods - - +

AGRICULTURAL CROPS

Pennisetum typhoides - + +

Sorghum bicolor - + +

Vigna radiata - 4 -

Vigna aconitifolia - + -

Triticum aestirum - + -

Gossipium herbaceum - + -

+ observed direct/indirect evidences. 
- no records.
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ô■4

mvoOS
12 VO

s
VO
o

00r*- e'­
en

T VO
mm
■*r

en3 VO
<5 00

T~4

r*^
m

o
11

VO
m?

C**>3 NO
o

00 f-
cn

Oscnfi
S m o o © o o o o o d o o o d d O n,

To
ta

l
ar

ea

12
6

^4 2 tj*vs VOOs 12
6

en 2 in VOOn 12
6

mt-M P—4 Tj*in
vo
Os

H
ab

ita
t

C
at

eg
or

ie
s

SU
M

M
ER

Sc
ru

b l
ow

| Sc
ru

b d
en

se

|| Fa
llo

w
la

nd

| C
ro

pl
an

d

|

| z
 =

 2.
57

99

M
O

N
SO

O
N

Sc
ru

b l
ow

| Sc
ru

b d
en

se

|| Fa
llo

w
la

nd

| C
ro

pl
an

d

| R
an

n

Os
Os
t-vsi

** W
IN

TE
R

Sc
ru

b l
ow

| Sc
ru

b d
en

se

| F
al

lo
w

la
nd

| C
ro

pl
an

d

R
an

n

Os
Onr-m
V

101



Ta
bl

e I
V

.ll
: Ha

bi
ta

t u
se

 by
 O

st
ra

ci
ze

d S
ta

lli
on

 (J
J)

 w
ith

in
 ho

m
e r

an
ge

 (1
98

9-
90

).

In
te

ns
­

ity
 of

 
us

e

m W W

os
r-
©
c*s

II

Os
Os
Os
c4

II
N | 

M
O

N
SO

O
N

eu

y 4

S' <

©
CN
00sq
i>

II

Q\
Os
00to
<N

11
N | 
W

IN
TE

R
 

|

Oh w <

z =
 2.

38
99

 
x2

 =
 23

.3
41

91

U
pp

er
co

nf
id

en
ce

lim
it

| 
SU

M
M

E
R

©
00VO
©

6600

©
oo
o 0.

56
9

0.
90

5 ©
©
©
©■ 03

48
5

0.
78

0

0.
02

3

0.
39

4

Lo
w

er
C

on
fid

en
ce

Li
m

it 0000to
©

0000

ooo© 0.
28

0

0.
51

5 ©
O
©
© 0.

09
5

0.
59

8 0000 0.
21

4

Ex
pe

ct
ed

pr
op

or
tio

na
te

us
ag

e

0.
57

3 9100 0.
04

8

0.
36

3

0.
46

7

0.
03

3 ©
©
*r>
© 0.

49
1 ©
©
©
© 0.

50
0

O
bs

er
ve

d
us

ag
e

39 to © fN
to

ZZ

© OS
<N
© wo

Ex
pe

ct
ed

us
ag

e

41
.7

98

1.
17

7

3.
53

2

26
.4

9

14
.4

67

1.
03

3

15
.5

00

72
.6

3

1.
37

0 ©
©

R
el

at
iv

e
ar

ea

0.
57

3 9100

00
s© 0.

36
3

0.
46

7

0.
03

3

0.
50

0

0.
49

1 6000

©
©
v>

o

To
ta

l
ar

ea

cs VO 45 to
vs WO

H
ab

ita
t

C
at

eg
or

ie
s

Sc
ru

bl
ow

I S
cr

ub
 de

ns
e

| F
al

lo
w

la
nd

R
an

n

Sc
ru

bl
ow

| F
al

lo
w

la
nd

J II
 Sc

ru
b l

ow
| F

al
lo

w
la

nd

j

102



Ta
bl

e I
V

.1
2:

 Ha
bi

ta
t U

se
 by

 A
ll-

M
al

e H
er

d w
ith

in
 th

e S
tu

dy
 A

re
a.

103



Ta
bl

e I
V

.1
3:

 Ha
bi

ta
t u

se
 by

 A
ll-

m
al

e h
er

d (
B

H
) w

ith
in

 th
e h

om
e r

an
ge

 (1
99

0-
91

).

In
te

ns
­

ity
 of

 
us

e
|| 

SU
M

M
E

R
 

|

< Pk PL, <

1 z 
= 2

.4
99

9 
X
2 =

 28
9.

32
83

 
||

B9
Z,
o
S

W m PL, W

CN
o
*“*H"si­
ll

'U

ON
On
On
•si"
«N

II
N

OS
u
H

PL, <

z =
 2.

23
99

 
x2

 =
 98

.5
63

05

U
pp

er
co

nf
id

en
ce

lim
it

0.
43

2

0.
44

4

0.
46

7

0.
05

9

0.
62

3

0.
17

0

0.
23

8

0.
37

6

0.
66

4

0.
63

0

L
ow

er
C

on
fid

en
ce

Li
m

it

0.
19

2

0.
20

1

0.
22

1 0000 0.
36

6

0.
02

0

0.
05

6 O
SLO 0.

37
0

0.
33

6

E
xp

ec
te

d
pr

op
or

tio
na

te
us

ag
e

0.
75

8

0.
06

2

0.
05

2

0.
12

9

0.
57

8

0.
04

5

0.
03

6

0.
34

1 o

© 0.
89

0

O
bs

er
ve

d
us

ag
e

On ©
co co <N 47 ON in(N

o
cn

oo
CN

E
xp

ec
te

d
us

ag
e

70
.4

69

5.
75

3

4.
79

4

£86'II 54
.9

55

4.
26

0 00
o

r-e'­
en
CN
CO 6.

36
6

51
.6

34

R
el

at
iv

e
ar

ea 00

© 0.
06

2

0.
05

2 6ZV0 0.
57

8

0.
04

5

0.
03

6

0.
34

1 o
't-1*

©

0680
T

ot
al

ar
ea

rr
H

<N o »n(N 12
9

o
00

NO
r- On r-

H
ab

ita
t

C
at

eg
or

ie
s

| Sc
ru

b l
ow

| Sc
ru

b l
ow

| C
ro

pl
an

d

| Sc
ru

b l
ow

| Sc
ru

b d
en

se

| C
ro

pl
an

d

| R
an

n

| Sc
ru

b l
an

d

| R
an

n

104



Ta
bl

e I
V

.1
4:

 Da
y H

ab
ita

t U
se

 by
 C

ol
la

re
d M

ar
e Y

C
 w

ith
in

 th
e s

tu
dy

 ar
ea

.

In
te

ns
­

ity
 of

 
us

e
W & w < N

ul
l |

z =
 2.

57
99

 
X

2 =
 22

1.
92

38
 

||

Pm Pm N
ul

l 
1

J <

|| z
 = 

2.
57

99
 

x1
 = 

12
4.

89
99

 
||

P, w N
ul

l |
N

ul
l 1

N
ul

l 
1

00

cn
11

OS
Os
r-tn
(N11
N

U
pp

er
co

nf
id

en
ce

 lim
it

0.
76

0

0.
39

6 zzvo 0.
03

2 00 0.
83

9

0.
18

6 00 00 0.
19

3 9660 0.
28

9 00 00 00
Lo

w
er

C
on

fid
en

ce
Li

m
it

0.
52

6

0.
17

6 EO
O
'O

00 00 0.
66

7

0.
55 00 00

900 0.
71

1

0.
00

4 00 00 00
Ex

pe
ct

ed
pr

op
or

tio
na

te
us

ag
e

0.
41

6

0.
04

3

0.
04

6

0.
17

8

0.
31

7

0.
41

6

0.
04

3

0.
04

6 00r-
d 0.

31
7

0.
41

6

0.
04

3

0.
04

6

0.
17

8

0.
31

7

O
bs

er
ve

d
us

ag
e

P fN
m c** o 2 20 o o cs »n

CO VO o o o

l»

5" 98
w 1 46

.5
74

o00 5.
17

5

09661 35
.4

85

69
.0

30 ZZVL 7.
67

0

29
.5

84

52
.5

94 o
©

1.
75

9

1.
89

4

7.
30

7

12
.9

90

R
el

at
iv

e
ar

ea

0.
41

6

0.
04

3

0.
04

6

0.
17

8

0.
31

7

0.
41

6

0.
04

3

0.
04

6

0.
17

8

0.
31

7

0.
41

6

0.
04

3

0.
04

6 00
r-
o 0.

31
7

■ - — To
ta

l
ar

ea VO

IN*—4 <n 58Os 12
6

CO ^3* VO
Os 12

6

CO
*»■< 2 NOOs

H
ab

ita
t

C
at

eg
or

ie
s

SU
M

M
E

R
Sc

ru
b  l

ow
|j S

cr
ub

 de
ns

e

| F
al

lo
w

la
nd

j| C
ro

pl
an

d

£
8 J

i 1

| Sc
ru

b d
en

se

| Fa
llo

w
la

nd

| C
ro

pl
an

d

J! W
IN

T
E

R
Sc

ru
b  l

ow
| S

cr
ub

 de
ns

e

| F
al

lo
w

la
nd

1 C
ro

pl
an

d

R
an

n

105



Ta
bl

e F
V

.1
5:

 H
ab

ita
t u

se
 by

 C
ol

la
re

d m
ar

e (
Y

C
) w

ith
in

 da
y h

om
e r

an
ge

.

In
te

ns
­

ity
 of

 
us

e
J]
 

SU
M

M
ER

 
|

< W CM

z 
= 2

.3
89

9 
x2

 = 
12

7.
42

63
8 

|

O
O
§

s

W w w

VO00r*»CN
d

II
"k

Os
Os
OOtnr-i

II
N

< cm

o
oo
OS

trlr—<

II
'k

OsOs

mCN
CN

11
N

U
pp

er
co

nf
id

en
ce

lim
it

0.
35

1

0.
44

4

0.
71

4

0.
87

6

0.
28

7

0.
14

9

0.
80

4 69S0
Lo

w
er

C
on

fid
en

ce
Li

m
it

0.
04

9 9010 0.
33

6

0.
62

4 9900

o©od 0.
43

1 9610
Ex

pe
ct

ed
pr

op
or

tio
na

te
us

ag
e

0.
64

3

0.
28

6 i>
o
o 0.

75
3 ozro 0.

12
7

0.
85

4

0.
14

6

O
bs

er
ve

d
us

ag
e

oo
V—♦ c3 tn

CN
r—t

r-4
CN 2

E
xp

ec
te

d
us

ag
e

25
.7

14

11
.4

29

2.
85

7

51
.2

05

8.
19

3

8.
60

2

29
.0

24

4.
97

6

R
el

at
iv

e
ar

ea

0.
64

3

0.
28

6 i—it>o
© 0.

75
3 ono

0.
12

7

0.
85

4

0.
14

6

T
ot

al
ar

ea ZL CN
cn 00

tn <N 
....< 20 CN cn VO

H
ab

ita
t

C
at

eg
or

ie
s

| S
cr

ub
 lo

w

| S
cr

ub
 de

ns
e

| C
ro

pl
an

d

| S
cr

ub
 lo

w

| S
cr

ub
 de

ns
e

!

| S
cr

ub
 lo

w

Sc
ru

b d
en

se

106



Ta
bl

e I
V

.1
6:

 Ni
gh

t H
ab

ita
t U

se
 by

 C
ol

la
re

d M
ar

e Y
C

 w
ith

in
 th

e s
tu

dy
 ar

ea
.

,107



Ta
bl

e I
V

.1
7:

 Ha
bi

ta
t U

se
 by

 C
ol

la
re

d M
ar

e (
Y

C
) w

ith
in

 ni
gh

t h
om

e r
an

ge
 (1

99
0-

92
).

In
te

ns
­

ity
 of

 
us

e
| 

SU
M

M
ER

 
|

< W w

| 2
 =

 2.
49

99
 

x2
 = 

44
.5

48
6 

||

| 
M

O
N

SO
O

N
 

|

w w m S,

| z
 =

 2.
49

99
 

x2
 =

 37
.3

38
7 

|
W

IN
TE

R
 

[

< W w

z =
 2.

38
99

 
x2

 =
 22

.1
59

38

U
pp

er
co

nf
id

en
ce

lim
it

0.
38

6

0.
57

9

0.
66

5

0.
13

3

0.
79

3 9ZV0 0.
38

3 ooo
© 0.

39
8 8890 0.

46
8

L
ow

er
C

on
fid

en
ce

Li
m

it ©o©o' 0.
11

3

0.
18

1 oo©
©

o

©

o
oo' o

©

0000 0.
05

9

0.
28

4

0.
10

3

E
xp

ec
te

d
pr

op
or

tio
na

te
us

ag
e £690

88
 ro 0.

09
1

0.
02

8

0.
72

8

0.
16

3 t-cn
o
© 0.

08
2

0.
60

2

0.
28

5

0.
11

4

O
bs

er
ve

d
us

ag
e

OS f*. so © oo
t"- o

E
xp

ec
te

d
us

ag
e

18
.0

23

4.
87

5

2.
36

4

0.
73

9 t--
m00
fS 4.

89
8 9180 2.

44
9

21
.0

57

9.
95

9

3.
98

4

R
el

at
iv

e
ar

ea

0.
69

3 8810

1600 0.
02

8

0.
72

8

0.
16

3

o© 0.
08

2

0.
60

2

0.
28

5

0.
11

4

T
ot

al
ar

ea <NCN cn sor*H 10
7 PZ

■t 74

H
ab

ita
t

C
at

eg
or

ie
s

| S
cr

ub
 lo

w

| S
cr

ub
 de

ns
e

| C
ro

pl
an

d

!

| S
cr

ub
 lo

w

| S
cr

ub
 de

ns
e

| F
al

lo
w

la
nd

|| S
cr

ub
 lo

w

Sc
ru

b d
en

se
| C

ro
pl

an
d

108



N
ar

al
i

Sc
ru

b lo
w

 

C
ro

p fi
el

ds

Sc
ru

b  m
ed

iu
m

/d
en

se

Vi
lla

ge
Ta

l

o

Q
O

O
'O

SHN

Je
sr

a
AW

N
ar

qi
i

<w
>r................

>'/7
;j

............•••>//
//,yyyxx&

 //
v

■; • • 
.v

.y
.v

.
------yvW

vV
y

 v
...........................................................................

^vX
v/A

A
v:-:-:-:  /

 x 
^

///.

109

ig
ur

e IV
.1

: Ha
bi

ta
t m

ap
 of



M
E

S
P
E
N
T
t
N

V 
A 
R 

S0
us
A
cT

1
V

T
I
E
S

60

60

40

30

20

10

70

WINTER (1989-90) SUMMER (1990) MONSOON (1990)
SEASONS

□ feeding RESTING □MOVING I OTHERS
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Plate IV.1 Spot Satellite Imagery of the study area.
LEGEND: Red - Vegetation (scrubland). 

Yellow - Fallowland.
• Blue - Rann.

White - Grassland (saline).

Plate IV.2 Wild Ass in cropland.




