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SURVIVAL RATIO OF RELEASED HOUBARA
BUSTARD FROM HOUBARA RESEARCH AND
REHABILITATION CENTER (SALLUWALI RAHIM
YAR KHAN, PUNJAB, PAKISTAN)

Muhammad Sajid Nadeem, Muhammad Asif, Haroon Rashid

Abstract. The survival ratio of re-released Houbara Bustard was studied at three different localities in Pa-
kistan by radio tracking. Survival ratio was 60.0 % after 4 months in Nag Valley, with 20.0 % birds predated and
20.0 % lost. In Khairpur, 46.67 % birds survived for 2 months, 26.67 % were predated, 6.66 % lost, and 20.0 %
hunted. In Rahim Yar Khan 80.0 % birds survived for 1.5 months whilst 20.0 % were lost. Food availability,
predator density and hunting activities may be factors that influence the post-release survival ratio of re-released
Houbara in Pakistan.
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BbLKHBaEeMOCTD /IKEKOB, BHINMYLIEHHBIX HCCJIEI0BATEILCKUM H PeadIMTAllMOHHBIM HeHTpoM B Call-
aysaan Paxum Sp Xan (Ilenmkad, Iakucran). - M.C. Hagum, M. Acud, I'. Pammma. - Bepkyr. 12 (1-2).
2003. - BepoKHMBaeMOCTD BBIYIICHHBIX M3y4yalach B HECKOJIBKUX pernoHax IlakucraHa mpu NOMOIIY payo-
npocnexuBanus. B nonunae Har ona cocrasmina 60,0 % nocie 4 mecsues, 20,0 % ntui ObLTH 100BITH XHILHHU-
kamu 1 20,0 % notepsiubl. B Xaupnype uepes 2 mecsina Bepkuio 46,67 % nrun, 26,67 % ntui 6bud 100BITH
XHIIHAKaMH, 6,67 % — notepsiusl, 20,0 % no0siTel oxoTHHKaMu. B Paxum SIp Xane 80,0 % BBDKHIIO Ha OPOTS-
xeHuH 1,5 mecsnes, 20,0 % 6bputa noTepsHbl. OCHOBHBIMH (haKTOpaMH, BAMSIOMUMY Ha BBDKHBAEMOCTH BBIITY-

LICHHBIX NTUL, ABIAOTCA JOCTYITHOCTH KOPpMA, INIOTHOCTHh XUITHUKOB U AKTUBHOCTH OXOTHI.

INTRODUCTION

The Asian Houbara Bustard (Chlamydotis
undulata macqueenii) is amedium sized desert
bird, declining in all areas of its distribution
due to over exploitation and degradation of
habitat. Houbara Bustard are trapped (illegally)
during their migration to wintering areas of Pa-
kistan. They are smuggled to Middle Eastern
States, where falcons are trained utilizing the
Houbara as quarry. This harvest is thought to
extend to 4,000 to 7,000 birds per year (Go-
riup, 1997). However, the capture record is not
available and could be anybody’s guess. The
trappers and transporters being not fully trained
in handling these birds, often cause the death
of Houbara. The operation being illegal, Gov-
ernment functionaries confiscate such illegal
consignments. The birds thus caught, due to
crowded conditions, poor husbandry and in-
sufficient food supply are usually sick and dis-
eased. To rehabilitate such birds Houbara
Foundation International Pakistan (HFIP) es-
tablished a Houbara Research and Rehabilita-
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tion Center (HRRC) in 1996. The main Ob-
jectives of HRRC are: To provide medical
treatment, rehabilitate the birds so they are not
a health risk for free living populations and
monitor the survival ratio of the released birds.

HFIP releases Houbara Bustard every year.
The confiscated Houbara are often received
in poor condition and are treated at HRRC Ra-
him Yar Khan. They are released back in the
wild after treatment. Survival ratio of these re-
leased birds is an important subject. To moni-
tor the survival and movement of released
Houbara, radio transmitters were used. The
survival ratio of Houbara was studied in dif-
ferent localities (Nag Valley, Khairpur and
Rahim Yar Khan).

MATERIALS AND METHODS

Houbara with radio transmitters were re-
leased (Photo 1-7) in different areas and moni-
tored up to expiry of batteries. Forty-two birds
were released in Nag Valley, including ten
Houbara with transmitters and monitored for
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Photo 1. Transmitter isbeing installed on HoubaraBustard.

four months. Fifteen Houbara were released
in Khairpur (all with transmitters) and 5 in
Rahim Yar Khan with transmitters. The release
sites were Houbara Research Rehabilitation
and Breeding Center (HRRBC) at Nag Valley
27° 16.263 N, and 64°50.542 E, Kadinwali,
Khairpur 27° 09.720 N, and 69° 19.424 E and
Houbara Research and Rehabilitation Center
(HRRC), Salluwali Rahim Yar Khan 28°
32.908 N, and 70° 55.927 E. The weight of
each transmitter was 21.5 grams and its bat-
tery life was four months.

After release an extensive search was car-
ried out from all accessible high points to
record the bird’s signals. The signals were
heard on an AOR receiver, model AR 8000.

The search for signals started from
the release point and after every
one kilometer the frequency of
each bird was checked for signals.
Whenever the signals were heard,
the bird was followed and located.
The intensity of signals helped to
determine the direction of the bird.
When there were signals from all
sides, they indicated the proxim-
ity of the bird within 4-7 feet.
Then the antenna was placed
closer to the ground to determine
the exact direction.

On locating, the position of
each bird was recorded with a Glo-
bal Positioning System (GPS). Moreover the
vegetation and characteristics of the area were
also recorded. Once a Houbara was located,
its changing positions were recorded every
week. Using the GPS information movements
from the release sites could be charted.

Tests were made with the transmitters and
receiver to see at what distance the transmit-
ters could be detected under filed conditions.

All the distances given are aerial and have
been recorded with the GPS.

RESULTS
Survival ratio by radio tracking

Survival ratio of radio-tagged
Houbara was studied in three dif-

ferent localities, Nag Valley,
Khairpur and Rahim Yar Khan.

Nag Valley

Forty-two Houbara were re-
leased from HRRBC on 15.04.
2000. These birds had been res-
cued from trappers in Balochistan
in December 1998. Due to absence
of aresearch center there, the birds
were shifted to HRRC Rahim Yar
Khan from where they were trans-

Photo 2. Release of Houbara with transmitters.

ferred to Nag on 10.04.2000 after
certification. Out of forty two, ten
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birds (6 females and 4 males) were
harnessed with transmitters and
monitored for four months from
15.04 to end of August 2000, un-
til the transmitter batteries expired.
The survival ratio was 60 % (Table
1). The distance covered by
Houbara between locations is
shown in Table 2. Maximum dis-
tance covered was 14.82 km and
minimum was 0.21 km. The mor-
phometry of these ten birds is also
given in Appendix A. Index Value
(Weight/Tarsus), calculated from
morphometric data represented the
general health of these birds.
Some interesting observations were made
during this radio tracking. When there were
signals from all sides, it proved that the bird
was within 5-7 feet distance. The Houbara
camouflaged itself so perfectly that it could
not be seen, although there were signals from
all sides indicating that the bird was only 5-7
feet away. Once a Houbara (frequency
215.400) was just 4 feet away but it was not
spotted, until it flew away. Similarly a Houbara
(frequency 215.222) was sighted when it was
only 2 feet from the observer but had hidden
in such a way in a Cymbopogon clump that it
was not visible until it suddenly walked away
slowly. This bird was again observed sitting
under a Periploca. Photographs were taken
from 5 feet from a standing position on the
ground. It did not move and calmly remained
seated, vigilantly observing around. Similarly

Photo 3. Tracking of Houbarain Nag Valley.

215.433 was also observed 5-7 feet away from
the vehicle sitting under Zygophyllum and did
not move. Thus it is clear, that in the wild it is
very difficult to detect Houbara, even from a
few feet, due to its cryptic color and perfect
camouflage. So, only 5 sighting were made of
Houbara without a transmitter, from the 32 that
were released.

It was observed that whenever a Houbara
was sighted it would change its position. But
if the positions were recorded when there were
signals from all sides and the bird was hidden,
then it would not change its position, perhaps
considering the area safe. This is clear from
the first four positions 0f215.881 and 215.524,
when they were not seen but the positions were
recorded from multidirectional signals. Simi-
larly in the case of 2nd to 5Sth positions of
215.373 and 215.462 and 3rd to 6th position

Table 1
Survival ratio of radio tagged Houbara in different localities, %
BBDKHBAEMOCTB DKEKOB € paaionepeaTIuKaMy B pa3HbIX MecTax, %o
Locality Number of Houbara Predated Lost Hunted Survival
Nag Valley 10 20.00 20.00* - 60.00
Khairpur 15 26.67 06.66** 20.00 46.67
Rahim Yar Khan 5 20.00%** - 80.00

* Lost after one week, ** lost immediately after release, *** lost after two weeks.
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Table 2

Weekly distance (km) covered by Houbara in Nag Valley
HenenbHoe paccTosinue (kM), TOKpbIBaEMOE JHkeKaMHu B foinuHe Har

Weeks Birds transmitter frequencies

215.881 215.524 215.373 215.821 215.222 215.433  215.462 215.702 215.584 215.4000
I - - 440 130 422 1.80 3.80 1.39 1.99 1.89
2nd - - - - - - —  Predated - -
31 - - - - - - - - -
4 - - - - - 8.40 - - 10.82
5(]1 _ _ _ _ _ _ _ _ _
6" - - - - 2.40 - - - -
7h 14.82 1420 11.04 - 1.20 - 10.99 - 8.74
g 2.81 1.23 - - 2.17 11.20 0.24 - 1.85
9 0.43 - 0.63 —  Predated 7.50 - - 1.26
10™ 0.32 0.69 2.89 - 6.99 1.32 - -
1 - 0.76 9.43 - 0.88 1.20 - 11.02
12 4.80 0.29 - - 0.40 7.82 - -
13% - - 3.62 - 0.56 - - 7.38
14 1.40 9.20 2.72 - 0.22 9.82 - -
15 1.90 2.10 - - 0.32 2.31 - 9.36
16" - - - - 0.21 - - -
Average 3.78+5.10 4.07+5.43 4.96+3.81 1.30 2.50+1.26 3.50+4.14 4.69+4.23 1.39 1.99 6.54+4.19

— Houbara could not be located.

0f215.400. The Houbara 215.433 changed the
position only 0.66 km away when not seen.
But when it was seen, it moved a longer dis-
tance. Conversely, in the last month (August)
215.433 changed its positions by only small
distances, although it was seen many times. It

Photo 4. Recovered transmitter with Houbara feathers.

may be by that time it had become familiar
with our vehicle.

All birds with transmitters remained alone
from one another and did not unite with the
others. It was observed that female 215.433
paired twice with another bird (2nd and 3rd
position) without transmitter,
which was male and ringed. Al-
though five birds observed in
Meshetal area (with 2-3 birds
without transmitters) were very
close to each other, they were
never found together. All of them
were observed singly within 5 km
area.

Test showed that transmitter
detection range was rather low for
the receiver that we used. On one
occasion the signals were received
from 2.76 km but the transmitter
was in anomad’s house, placed on
high place. The maximum recep-
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tion was 1.16 km but mostly
pulses were heard within one km.
The range of receiver was often
checked but the reception was al-
ways found to be poor and sig-
nals heard within a kilometer.
Once 215.433 was checked from
all sides and signals were heard
0.68 km in south, 1.1 km in east,
1 km in west and 0.99 km in north
side (in plain area). All this de-
pends on the bird’s position;
whenever a bird is in low-lying
area, such as ditches on the bank
of nullas etc, the reception will
be very poor. Once, when the
Houbara 215.433 was found in
such a place, it did not respond
from 0.5 km. Pulses were heard
from 3-4 hundred meters. Simi-
larly, to check the range, a recov-
ered transmitter was placed on
ground besides a bush. Its signals
were audible at 0.84 km from
north, 1.2 km from west, 1.4 km
from south and 0.96 km from east
side. This range was further re-
duced when batteries were near-
ing expiry after three and a half
months. The same problem was
faced in Khairpur and Rahim Yar
Khan areas.

Khairpur (Sukkur)

Transmitters were harnessed
on 9 males and 6 females on 12—
13.12.2000 in HRRC. They had
spent three weeks in captivity.
The birds were transported from
Rahim Yar Khan to Kadanwali,
District Khairpur. It took 9 hours
to reach the release site. There
were already footprints of a wild
Houbara and a fox at the release
site. The vegetation in the area
was dry, dominated by derva ja-
vanica, Calligonum polygonoi-
des, Dipterygium glaucum, Pro-
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the third week of January 2001 but
they did not return the transmitter.
Thus, the hunted bird could be one
of the Houbara recorded as miss-
ing during the last two weeks, as
the exact frequency was not
known.

At the check post of Rangers
(Kadanwali 1 km away from re-
lease site), they have two camels
for transport and they fed them by
mashed feed mainly composed of

Photo 5. Carcass of Houbara (Frequency 215.222).

sopis cineraria and Capparis decidua. Dis-
tance covered by Houbara between locations
are shown in Table 3 and morphometric mea-
surements of released birds are given in Ap-
pendix B. The birds remained within 3—5 km
in the first two weeks after release.

After two months the survival ratio was
46.67 %, with 26.67 % birds predated, 20.0 %
hunted and 6.66 % lost (Table 1). Predation
was high in females as three females and one
male were predated. Locals hunted two birds
while Arab falconers in Sukkur area hunted
one, as they were in operation from first week
of January. There were confirmed reports that
they hunted one Houbara with a transmitter in

maize. It was surprising to note
that in the first week of February,
the two males, 215.551 and
215.612, fed for three days on this
camel feed, early in the morning. This suggests
that may be there was shortage of food in the
habitat or may be the birds became habitual of
this type of food at HRRC.

Pairing

The male 215.911, which was alone, joined
another male 215.612 on the third day after
release. One female 215.310 joined male
215.731 on the second day of release. The male
215.102 paired with male 215.193. Another
female 215.491 joined male 215.551, while
215.009 (male) remained alone. Similarly male
215.761 and female 215.280 were alone, while
215.344 (female) paired with 215.642 (fe-
male). In the first week, two birds
were in a southeast direction from
the release site, one was on the
west side, two in the east, six were
in north in a Capparis dominated
area, one was in the northwest and
one in a northeast direction.

After 10 days of release female
215.344 joined another female
215.491, while 215.551 (male)
joined with another male 215.612.
and 215.911 (male) joined
215.280 (female).

After one month of release, the

Photo 6. Houbara (frequency 215.433) resting under
Zygophyllum shade at 10.06 A.M.

birds had further changed their
pairing, male 215.551 joined back
with female 215.491. Another
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male 215.612 joined the fe-
male 215.280. The male
215.911 paired with female
215.642. The other two

Table 4

Weekly distance (km) covered by Houbara in Rahim Yar Khan
HenenvHoe paccrosHue (kM), MOKphIBa€MOE JkekaMu B Paxum

males 215.731 and 215.761  SIp Xane
were found singly. Some-
time the pairs were found at  Weeks

the same place, sometimes

215.102  215.009 215.193

Birds transmitter frequencies
215.344  215.310

there was a distance of 1-2

km between each member of én g 41;(1)(3)
a pair. After another week, 3 N
the male 215.551 joined an- At 3
other male 215.612, while 50 3
females 215.491 and 6 3
215.280 were found singly. 70 3

The male 215.911 remained

1.13 2.06 3.00 0.55
2.74 4.28 4.70 1.06
5.47 3.45 10.40 4.32
10.70 2.99 4.30 6.75
25.50 2.80 3.47 2.67
2.49 17.40 4.38 14.30

- 32.40 14.90 2.85

with female 215.642.

Rahim Yar Khan

Five Houbara were released with transmit-
ters in Rahim Yar Khan on 27.01.2002. These
birds had spent one month in HRRC. The trans-
mitters were those recovered from predated
birds of Nag and Khairpur areas. They were
reused because their batteries were still func-
tional. The release site was outside the pre-
mises of Houbara Research and Rehabilitation
Center (HRRC) Salluwali 28° 32.908 N and
70° 55.927 E. The survival ratio after 1.5
months was 80 % (Table 1). The distances cov-
ered by Houbara between locations are given
in Table 4 and morphometric measurements
are also given in Appendix C. The maximum
distance covered by Houbara in one week was
25.50 km and minimum 0.55 km.

Initially one male (215.009) and female
(215.102) remained in a pair for one week but
subsequently were were found individually.
After three days of release 215.193 (female)
and 215.344 (male) joined together but again
separated after a week. In the last week of Feb-
ruary 215.193 (female) joined 215.344 (male)
again but only for a few days. A male (215.310)
remained near the mustard field for two weeks,
just a few yards away from HRRC. The birds
remain within 5 km of the release site in the
first two weeks and within 30 km during the
one and half month they were located. Maxi-

Average 2.56+£2.03 8.00+9.22 9.34+11.49 6.45+4.47 4.64+4.73

mum distance traveled between consecutive
locations was 25.5 km, with an overall aver-
age of 6.8 km for these Rahim Yar Khan birds.

DISCUSSION

The survival ratio of released Houbara was
studied by radio tracking in three localities.
Forty-two birds were released, in Nag, includ-
ing ten birds with transmitters. Out of these
ten birds, after 4 months two were predated
(20 %), six (60 %) were observed continuously
until their batteries expired, while two birds
(20 %) were seen only for one week after re-
lease. If we consider lost birds as dead, then
the survival ratio comes to 60 %. Both pre-
dated birds were male. Thus the survival rate
in females was higher. If we extrapolate the
survival ratio to all 42 houbara released, then
26 birds survived (62 %), 8 birds (19 %) were
predated and 8 birds (19 %) died or moved
away from the area. This survival ratio (62 %)
is very encouraging, considering the fact that
these birds had spent over one year in captiv-
ity at Rahim Yar Khan and a high rate of pre-
dation was expected.

Out of fifteen Houbara, released with ra-
dio transmitters in Khairpur, four were pre-
dated, three hunted and one lost after release.
The survival ratio after two months was
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explained because the hunting and
predator pressure was very low in
the area of Rahim Yar Khan.

It appears that food availabil-
ity, predator density and hunting
activities may be factors that in-
fluence the post-release survival
ratio of re-released Houbara in
Pakistan.

The transmitter detection
range of the receiver used was very
low (i. e. only 1-2 km). Due to this

Photo 7. Houbara (frequency 215.193) in Rahim Yar

Khan.

46.67 %, while 26.67 % birds were predated
and 20 % were hunted. Predation was higher
in females as three females and one male were
predated.

The birds released in Nag Valley had spent
one and a half years in HRRC and predation
deaths might be expected to be higher in them,
as they have had longer in captivity to damage
feathers, accumulate injuries, etc. But the pre-
dation was highest (26.67 %) in Houbara re-
leased in Khairpur, although they had spent
only three weeks in HRRC, which could be
because the predators density was high in the
Khairpur area. Three birds were lost in the third
week of January and remaining one in the first
week of February, although their batteries were
still alive.

There were Arab falconers in Khairpur area
on 4.02. Therefore may be birds left the area
due to disturbance of falconers or due to short-
age of food. Perhaps they moved locally and
could not be followed (the Indian border was
only 30 km from release site) or they started
some migration movements in early February
due to hot weather.

Four Houbara (80 %) survived in Rahim
Yar Khan for one and half months, while one
(20 %) was lost after two weeks. If the lost
birds were considered as predated or hunted,
then the survival rate was 80 %, which is higher
than the previous two localities, which may be

short range several problems were
faced in locating the birds. There
were only ten birds for monitor in
Nag Valley. If more birds (e. g.
thirty birds) will released with transmitters,
then it would be very difficult to monitor them
with such a short range receiver.
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Index
Value
WIT
16
12
14
12
12

Appendix C

Tail
(mm)
220
180
180
190
190

Wing

(mm)
390
310
370
320
380

(mm)
106.8
9.7
100.5
9.1
102.2

Skull

nostril
(mm)
13.3
12.4
12.8
13.7
13.5

Width at

Length
from

nostril
26.3
20.9
22.4
24.1
22.3

Beak
total

(mm)
60.3
51.6
55.8
55.9
54.3

Sternum
(mm)
103.9
84.3
95.7
88.9
92.3

Tarsus
(mm)
100.4
87.2
96.0
96.8
96.4

Claw
(mm)
40.0
35.0
33.7
33.9
38.5

Toe—

Toe+
Claw
(mm)
52.7

45,2

442

45,7

48.7

Weight
(@
1575
1010
1330
1140
1195

M
E
M
M

Sex

Ring
0994
0941
0972
0927
0912

Transmitter
frequency
215.009
215.102
215.344
215.193
215.310

Note: The transmitters were reused; those were recovered from predated birds.

Morphometry of radio-tagged Houbara released in Rahim Yar Khan
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