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ABSTRACT

The purpose of this research was to assess vahiahiats for the Houbara, their role in the consaten of this
species, and identification of threats to Houbatstrd habitats in the Touran protected area (26@2010). The
threats identified were prioritized based on thetda analysis method in order to determine the miogtortant

ones. By using Geographic Information System Y@I®l Index Overlaying (I0), 12 important plains wite

highest possibility of Hubara distribution were idi#ied and field surveys were carried out in theges. The field
studies were mostly based on line and point tralssiecinvestigate the birds in each site. The optjaipment for
observations includes binoculars with specification8x30 and 10x42. In addition, binoculars telepeowith

20x50 specification was used for long range viewilmgthe next step, an open questionnaire was adtaied in

each site to identify the major threats to the ki The interviewees consisted of Departmerti@Environment
guards, experts, eco-volunteers and interested Ipedjhe results showed that the habitats for Hoabaustuard
were degrading. The low diversity of Houbara hatsitéead to vulnerability to threats. Concerning gzat

condition, if there is no suitable conservationat,ahe population would be in great danger ancpgealy.
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INTRODUCTION

Protecting biodiversity in a network of reserves haen a major goal of conservationists for moam th century
(2). Many national parks and protected areas worldwide iaeffective at protecting biological diversitynch
ecosystem processed).(

Despite the fact that Iran is an arid and semi eogntry, the bird biodiversity is highly rich. Tlipdated checklist
of the birds of Iran consists of 517 specigs (

The presence of birds in a habitat is a good sfgecosystem integrity and health, and the studigiaf avifauna
and biodiversity in different habitats is one hab&valuation methods (4). Scott’s (1975) statas photected areas
of Shahrood County are amongst the most signifibadtareas in Iran and the Middle East.

The Houbara Bustard Chlamydotis undulata macquedéidgure 1) is a medium-sized gruiform of the famil
Otididae which inhabits semi-desert and shrub-cediarid plains of West Asia and North Africa& 6). In recent
years the species has seen a severe decline tduthhabitat, and the population of the Asiatmubara bustard
has been declining throughout its geographical egiy However, very little information is availablenpaning to
this bird in Iran.
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Figure 1. Houbara in natural habitat, Photographedin 2009 in Touran Protected Area, (Photo: Seyeddbak Mousavi)
Furthermore, poaching and habitat destruction ltawsed unfavorable conditions for this bird, sd thhas been
classified under LR/tin the IUCN Red Data Book 200%)(According to BirdLife International (2003), soeron
which ITUCN Red List Houbara classification is basead reliable data on Houbara population declirnesrare
available; however, “given the substantial threatsclines are likely to be significant and pogsibidespread”
(8). Chlamydotis undulata and. macqueenii, are considered as C. undulata byN|UAd is listed as vulnerable
(VU A2bcd 3bcd 4bcd) on the IUCN red list of thtened specie® (& 10). In spite of its global importance, there
is no scientific information about the populationdadistribution of this bird in Iran. The main déftlties for
researchers are the large number of habitats, disignces, and its wide distribution throughoutI¢hl). Due to
the distribution pattern of the Houbara in Irarg third is found in over three quarters of Ird2)( The Houbara
lives in large areas of remote deserts in Iran. Aihe is distributed over the central plateau dessgion from the
Kavir National Park in the north-west and the Toud®sert in the north-east, south to the Sistaim,pt@ntral and
southern Baluchistan, the low-lying deserts of Kdsian, Southern Fars, and the desert north ofergaP Gulf.
There are only a few reports about the distribytimeeding and wintering of this species in Ira8-(6.

Habitat loss and destruction because of agricultieeelopment, power lines and road constructioritanj
activities, overgrazing, mine prospecting, over tmg including poaching, live catching and smugglirand
gathering of eggs, diseases, and the introductidrpaesence of alien predators in Houbara hatldtateamongst the
most important reasons of Houbara classificatioa tseatened bir¢lL1).

Houbara bustard is an omnivorous bird and its foegime reflects the abundance of seasonal plamtssamall
animals. Plants such as Medicago sativa and Salsaa® important food source in winter. Houbardighly
dependent upon alfalfa (Medicago sativa) farmla(idg. It selects places with higher vegetation hei(t®).
Having 1.2 to 1.8 percent calcium in dry materifdléa is a suitable food for Houbara bustard ia thinter season.

In spring and summer, the bird feeds on invertelsratich as grasshoppers, termites, beetles, sitayapider, and
ants. Chicks often feed on insects and small ep{l & 19-21). According to the previous studies, the breeding
population of the Houbara is found in areas of @@nsouthern and north eastern Irad)( The studies showed that
the relative density of the Houbara in Iran is ab4.95 per 10 000 h&)( Although a great deal of research has
been conducted on Houbara bustard in Arabian cesnénd Asia, there is a lack of information on signand
status of this specie in Iran. Table 1 represestsamary of the studies conducted in Iran.

Knowledge about the habitat selection of threatespdcies is an essential component of their sultdess
management and conservati@2)(

The main purpose of this research was to investitfa suitability and importance of the variousitab for the

Houbara and the role of these habitats in the cwaten of the species. Identification of threats Houbara

Bustard habitats in center of Iran and in the Toyreotected area, as one of the biggest and gidetdcted areas
of Iran, was another purpose of this research.rAftentification, all threats were prioritized bédsen the factor
analysis method in order to determine the most ntapib ones.

° Lower Risk/ threatened
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Table 1. Summary of researches on Houbara in Iran

Author (s) Title Publication

Mansoori (1974) The Houbara Bustard in Iran Report, DOE

Scott (1975) The Houbara Bustard (Chlamydotis undulata) in Iran Report, DOE

Mansoori (1983) The status of the Houbara Bustard (Chlamydotis latain Iran Z‘:ﬁé&atlonal Symposium

Mortazavi (1993) Houbara situation in Yazd Province Report, DOE

Mansoori (1996) The status of the Houbara Bustard (Chlamydotis lataumacqueenii) in  International Symposium
I.R. of Iran Article, IUCN

(Sl%lgg;alme & Van Heezik Propagation of the Houbara bustard Book Chapter

Mansoori (2001) An ecological study of Houbara Bustard in Iran PBbiBsertation

Mansoori & Hassanzadeh
Kiabi (2002)

Mansoori & Kiabi (2003)
Tourenq et al (2004)

Ziaei et al (2005)
Mansoori (2008)

Hingrat et al (2007)
Heydari et al (2010)

Riou et al (2011)

Ecological status of the Houbara population in Iran

Ecological status of the Houbara Bustard populatidran

Migration patterns of four Asian Houbara

Chlamydotis macqueenii wintering in the

Cholistan Desert, Punjab, Pakistan

Master plan for Touran protected area

The Hand book for Birds of Iran

Habitat use and mating system of the Houbara hiistaa semi-desertic
area of north Africa: implication for conservation

Captive breeding of Asiatic Houbara bustard in:lfareliminary data
and experiences

A 10-year assessment of Asian Houbara Bustard ptipns: trends in
Kazakhstan reveal important regional differences

Journal Article

Journal Article
Journal Article

Report, DOE
Book Chapter

Journal Article
Journal Article

Journal Article

MATERIALS AND METHODS

Study area

This area, which is a desert area, was designatpdodected area in 1972. Due to its specific attaristics, some
parts of the region were later allocated to bothilifeé refuge and national park. As a part of theufan complex,
this area has been recognized as a biosphere eesiape 197623). The current area of this region is 1464 992ha
and the region lies between longitude 35° and 36F255° and 57°EZ4). The area is located in Shahrood County
(Figure 2) with an altitude range of 700-2400m, wainprecipitation between 78 and 231mm, and absolut
maximum and minimum temperatures of 42/2 and -28/6resulting inextra-arid to temperate arid climate&by,
Diversity of animal and planspecies is a pronounced feature of the region, G&# plants, 63 of which are
endemic, and 250 animal species have been ideh(&#®.

The main steppe vegetation involves prickly thréhhedera, halocnemum strobilaceom, soda plarit,tres,
halostachys, glasswort, fennel, plain cousinidea&l, wormseed, kashgar tree, almond, cotton n@jgiosinweed,
tamarisk, saxaul, bean caper, willow, trileaf buttep, and wild Syrian rue. A great number of enigepiant
species also grow in the region.

This area is also one of the important habitatsnfiany species, some of which are in the IJUCN Resist ifor
example, Cheetah Acinonyx jubatus venaticus, Pelst@pard Panthera pardus saxicolor, Goitred Gaidizella
subgutturosa, Persian Wild Ass Equus hemionus, Meejs Bustard Chlamydotis macqueenii, Badtern Desert
Monitor Varanus griseus caspils). No permanent river is found in the park. Théysstasonal Khartouran River
flows in the eastern part of the ar@3)( High biodiversity of the region, desert natuaagd natural sceneries create
an invaluable collection of features that provide éducational and scientific activities. They at®sve as tourist
attraction and geneticeasure Z7).

Data collection

This research consists of two different parts, thab say field survey and literature review. @Qurestigation was
conducted in two time spans, one of which took @ltom 2001 to 2005 and the other from 2009 to 20i@he
first step, the literature review was done andteelaources and documents were collected. In addifie authors'
fifteen-year-old field experience, interview withet local people, hunters and even poachers wees stlurces of
the study. The digital layers and information useste obtained from Iran DOE. To identify possibkblts for
Houbara bustard, its habitat characteristics weodleated from previously conducted researches. &hes
characteristics are presented in table 2.
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Figure 2. Geographical location of the study areanithe world and Iran (Touran Protected Area, 2010)

Table 2. Houbara bustard habitat characteristics

Vegetation De Elevation Land use Distance
Slope (Important Aspect Martonne | - Slope Composm_on of from sea Soil change from village
. Drought (%) Plant Species (%) texture
Grass Family) ; level (m) (%) s(m)
index Grass Tree
N
E Sandy
Euphorbiaceae W Loam
<20 Compositeae NW <10 <20 10-30 <20 <1500 Loam <10 >1000
Crassulaceae SW Clay
NE Loam
SE
Source: Adapted fromig, 12 & 23
C i
Figure 3. Location of primary (possible) sites beéived
to have a population of Houbara based on primary d& (Touran Protected Area, 2001-2010)
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Methodology

Identifying the Houbara habitats

In order to identify the possible habitats for Hatd bustard, GIS and 10 were used. The informdtigars were
prepared by means of ArcGIS software version 9dhsgquently, 12 important plains with the highestsibility

of Hubara distribution were identified and the dislurveys focused on these sites. The most impdn&bitat sites
were determined based on the thirteen layers peatlicGIS as follows: 1) situation of the plain¥t@ography,
3) water resources, 4) slope, 5) aspect, 6) disténaen the villages, 7) soil condition, 8) floraldrsity, 9) mean
elevation, 10) floral density, 11) threatening ederts, 12) population density, and 13) land covagufe 3 shows
these 12 sites. In this research, all the maps preqgared in a 1:250000 scale.

In the next step, the field study started. The wediogy of the field study was mostly based on limnsects to
investigate the birds in each site. However, ins@taces, point transects were employed. The egtigpment for
observations includes binoculars with specificattd8x30 and 10x42. Also, for long range viewirtgg binoculars
telescope with 20x50 specification was used.

There are two types pf transect most commonly usdxird surveying, line transects and point tratseBoth are
based on recording birds along predefined routbimia predefined survey unit. In the case of limnsects, bird
recording occurs continually, whereas for poinhgects, it occurs at regular intervals along thgeand for a
given duration at each point. Line and point tratsare the preferred survey methods in many &t&28). The
advantages of each method are presentdilidyy et al, in 1998Line transects advantages are:

Covering ground more quickly and recording moreir

Less chance of double recording the same bird;

Good for more mobile, conspicuous and those wHicdhfeasily;

Errors in distance estimation are less serious ploémt counts; Point transects advantages are:
Concentrating fully on the birds and habitats withilbaving to watch where you walk;

More time available to identify contacts;

More likely to detect the cryptic and skulking sigs¢

Easy to relate bird occurrence to habitat features

Our pattern of sampling was stratified random samgplin order to establish our point and line tents the study
area (potential habitats) was divided into equalsgwith 25knf area and then transects were established in these
units randomly.

The flatness of habitats and low density of vegatamade it possible to see most of big and diuamiinals by
means of binoculars and telescope. The lack ofrwat®urces in the area and its clumped distribugahe cause
of bird patchiness around these sources from sgdngid autumn and that is why these are the bmsbifd
watching. Because of these reasons most of ourstigedion and field surveys was done from the nadof
September to middle of October, when there is aggand water sources are limited.

By comparing previously identified Houbara habitatgh the habitats identified in this study, a newap of
Houbara distribution was prepared in GIS media.

Determining major threats to the habitats
In order to identify the major threats to the hatfsit an open questionnaire was administered in sideh The
interviewees were Department of Environment guaggperts, eco-volunteers, and interested people.

Abbreviations used:

GIS: Geographic Information System

10: Index Overlaying

DOE: Department of the Environment (Iran)

RESULTS AND DISCUSSION
The results are presented in two sections as fellow
A) Houbara Population and distribution
The results revealed that Houbara population irstbhdy area consisted of a native population amiigaatory one.
In the Touarn Wildlife Refuge and Protected Aré, iHloubara population is mainly centralized in ¢hregions:

= Naz Kooh area and Dow Shakh and Haft Dashi plaiatkd between Delbar and Naz Kooh;
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= Near to Abooyahya between Chah Madan and ShakiAdhz;
= The plain of Harb located in Teerkooh side hillsl &hajarad mountains

Figure 4, shows the Distribution of Houbara in Taumprotected area. The results showed that theathslwf
Houbara in Touran Protected Area mostly consigplain areas with relatively dens vegetation. Gelhethree
groups of Houbara can be identified in Touran ptee area:

First group:
This group included the population that stayed alevim the study area at the beginning of autumrthiair

migration paths from countries like Turkmenistard arorth eastern parts of Iran. As the weather cbsirand
temperature declines, they migrate to the soutlpamts like Arabian Peninsula and Pakistan. In g@ason,
Houbara bustard was mostly seen in Touran area.ntingber of flocks seen amounted to 10 to 15. Thal to
number of this population is estimated about 50.

Second group:
This group was made up of the population that ctorte Touran area at the beginning of spring femathern

parts and mated in this area. The number of papulfiuctuated yearly, and there is no record oferthan 5 pairs.
These Houbara bustards would leave the Touranvatiedheir chicks at the beginning of autumn.

Third group:
This group involved the population that winteredtive Touran area and would not migrate. This grofipn

consisted of solitary birds and their number watsmare than 10.
All'in all, there were 75 Houbara across the staa in 2005.

ity
Village BOUNDARY

Tewan PROTEC TAsa
A

Figure 4. Distribution of Houbara in Touran protected area based on fieldwork
(Touran Protected Area, 2010)

Tow episodes of census showed that there were tbadta in 2005 and it decreased to 59 in 2010. Asalt, the
existence rate of Houbara during each period waer L9 533ha in 2005 and 1 per 24 830ha in 2010.

B) Major threats to the Houbara habitats

Habitats of Houbara bustard in the Touran areadining. The result of our study and questionrsasleowed that
the most important cause of huobara populationinkeéd habitat degradation. Moreover, the most irtgyd cause
of habitat degradation is livestock grazing. Tablepresents the main causes of habitat destruatidrprioritizing
each cause based on factor analysis method. Thlerémime of Houbara bustard is too diverse, whééhabitat is
not. Figure 5 shows the main causes of populatémtite of Houbara bustard in the Touran area.
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Table 3. The reasons for habitat destruction and poritizing each criterion

The reasons for I The weight of each criteria in each site

Habitat destruction contibution  TTTETTET D E  F G H 1 0 KL
Road development 79/16% 5 5 6 3 6 5 6 3 5 4 5 4
Mining 41/6% 4 3 3 2 2 2 2 2 2 2 4 2
Vegetation cutting and removal 75% 3 4 4 6 5 3 5 5 4 6 3 6
Live stock grazing 86/11% 6 6 5 4 4 6 3 6 6 5 6 5
Maneuver and military activities 52/7% 2 2 2 5 3 4 4 4 4 3 2 3
Other 16/6% 1 1 1 1 1 1 1 1 1 1 1 1

Most (6), Much (5), Medium (4), Low (3), Very L&, (Least (1)

8%

— N\

O Habitat degradation B Hunting O Diseases O Others

Figure5. The main causes of Houbara bustard populain decline in the Touran area (2010)
CONCLUSION

Houbara inhabits arid plains, stony or sandy stepped desert or semi-desert areas. It also caukkebn in open
areas to areas with scattered shrubs and grassllagswarms like cornfield®9 & 30). Previous studies illustrate
that Houbara Bustard (Chlamydotis undulata) livekaige areas of remote deserts and vast flatpiaiitran where
vegetation is mainly composed of plants like Artgimispp and Zygophyloni2 & 31). Our study findings prove
this, and the results showed that Houbara canbgtifiound in some of such areas like Naz Kooh aad Bhakh
plains. Additionally, we found some new habitats ftubara which are hilly lands and mountainousigreamely
Teerkooh and Majarad. Although most of Houbarasageatory birds, in the Touran area they are presemost
times of the year. Man-made alterations to natimabitats and landscape have increased greatly gduhia
twentieth century, leading to an ever-growing intpan wildlife (32). The results showed that the habitats of
Houbara bustuard were declining. The habitat fragat®n of Houbara bustuard results in patchinddsabitats,
and study revealed that there are only three neiitdts left right now. Our findings confirm Birdki International
assertion in 2003 about habitat destruction asrnh&t important threat to Houbara population. The dliversity of
Houbara habitats makes it hard to resist upon thrédoreover, Zhi-Yun et al (1999) findings abottdband
vegetation diversity decrease because of chanfgnthcover are in accordance with our findingshis tesearch.

In addition, the findings of present research amglar to Yen-Chang's (2003), which emphasizes takation
between landscape structure and bird biodiverdignd cover change directly affects ecological |aage
functions and processes with far-reaching consempsgefor biodiversity and natural resourcg2-86. Biodiversity

is of vital importance for conservation of natucaimmunities which are increasingly threatened hpgtrial and
urban expansions and forest clearig)( Effective and appropriate management of natteaburces cannot be
provided without a comprehensive scientific rectigni (38-40. Environmental protection and performance have
become two of the world’s most important prioritiasorder to attain sustainable developméi).(Environmental
knowledge is a kind of general knowledge and inetudthe concepts of environmental protection, artdrag
ecosystems4@). This means that environmental knowledge involvestwieople know and are concerned about
regarding to the natural environment, their resjimlitees towards environmental protection and tiedationship
between the economy and sustainable developn#8)t People with environmental knowledge will process
information using this knowledge (system knowledde)ow what can be done about the environmentablenos
(action related knowledge) and understand the kisr{effectiveness) of environmentally responsauttions §44).
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Concerning present condition, if there is not sd@aconservational act, the population would bgreat danger and
jeopardy. Therefore, the need for a complete agilan is felt. The focus of the action plan couldn livestock

grazing control. Livestock grazing management i Tlouran protected area needs a new approach wisibne

The management of the Touran protected area ingagrieat challenges that need practical approas$scially

when it comes to livestock grazing. It seems that management of protected areas in Iran needsta@ncpart

concerning organizing native people and their oatiop. Considering local people as a part of mamage plan is

a necessity in Iran.
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