OPEN ACCESS The Journal of Threatened Taxa is dedicated to building evidence for conservation globally by publishing peer-reviewed
articles online every month at a reasonably rapid rate at www.threatenedtaxa.org. All articles published in JoTT are

® registered under Creative Commons Attribution 4.0 International License unless otherwise mentioned. JoTT allows
@ unrestricted use of articles in any medium, reproduction, and distribution by providing adequate credit to the authors
BY

and the source of publication.

THREATENED
R
July 2017 | Yok, 8| e 7 | Pags 10363-10492

- P —— Building evidence for conservation globally

= JOURNALOFTﬁK@ Journal Of Threatened Taxa

www.threatenedtaxa.org
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

COMMUNICATION

THE STATUS OF ARABIAN GAZELLES GAZELLA ARABICA
(MAMMALIA: CETARTIODACTYLA: BOVIDAE) IN AL WUSTA
WILDLIFE RESERVE AND RAS ASH SHAJAR NATURE
RESERVE, OMAN

Mansoor H. Al Jahdhami, Sultan Al Bulushi, Haitham Al Rawahi, Waheed Al
Fazari, Ahmed Al Amri, AbdulRahman Al Owaisi, Salim Al Rubaiey, Zahran Al
Abdulasalam, Metab Al Ghafri, Shaeilendra Yadav, Sami Al Rahbi & Steven Ross

26 July 2017 | Vol. 9| No. 7 | Pp. 10369-10373
10.11609/jott.3398.9.7.10369-10373

For Focus, Scope, Aims, Policies and Guidelines visit http://threatenedtaxa.org/About_JoTT

For Article Submission Guidelines visit http://threatenedtaxa.org/Submission_Guidelines

For Policies against Scientific Misconduct visit http://threatenedtaxa.org/JoTT_Palicy_against_Scientific_Misconduct
For reprints contact <info@threatenedtaxa.org>

Publisher/Host

Partner

20O/t

Threatened Taxa


http://threatenedtaxa.org
http://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://threatenedtaxa.org
http://www.zoo.ch/xml_1/internet/en/intro.cfm
http://threatenedtaxa.org/index.php/JoTT/about/editorialPolicies#custom-0
http://threatenedtaxa.org/index.php/JoTT/about/submissions#onlineSubmissions
http://threatenedtaxa.org/index.php/JoTT/about/editorialPolicies#custom-2




Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2017 | 9(7): 10369-10373

THE STATUS OF ARABIAN GAZELLES GAZELLA ARABICA
(MAMMALIA: CETARTIODACTYLA: BOVIDAE) IN AL WUSTA WILDLIFE
RESERVE AND RAS ASH SHAJAR NATURE RESERVE, OMAN

2
o
<
=
z
S
S
2
[e]
o

ISSN 0974-7907 (Online)
ISSN 0974-7893 (Print)

Mansoor H. Al Jahdhami?, Sultan Al Bulushi?, Haitham Al Rawahi3, Waheed Al Fazari*,
Ahmed Al Amri®, AbdulRahman Al Owaisi®, Salim Al Rubaiey’, Zahran Al Abdulasalam?, OPEN ACCESS

Metab Al Ghafri®, Shaeilendra Yadav !°, Sami Al Rahbi!! & Steven Ross ?

12 Office for Conservation of the Environment, Diwan of Royal Court, P.O. Box 246, P.C.100, Muscat, Sultanate of
Oman

*mhjahdhami@gmail.com (corresponding author), 2gajooor@gmail.com, > haitham.alr88@gmail.com,
“waheed.alfazari@gmail.com, *ahmedamri87 @gmail.com, ®abdull0085@gmail.com,

7 alrabiei.salim@gmail.com, ®zahran86@hotmail.com, °alghafrimksa@gmail.com,
shailendrakataiya@gmail.com, * Sami-alrahbi@hotmail.com, *? steveross.oce@gmail.com

Abstract: We conducted distance sampling surveys of the Arabian Gazelle (Gazella arabica) in two protected areas, Al Wusta Wildife
Reserve (WWR) and Ras Ash Shajar Nature Reserve (RSNR), regarded as important for gazelle conservation in northern and central Oman.
The survey in WWR estimated a gazelle density of 0.161 gazelles/km? in the surveyed area, and in RSNR an estimated density of 25.8
gazelles/km?. The density of Arabian Gazelle in RSNR is the highest recorded for a wild population. Using gazelle sighting frequency in
non-surveyed parts of each reserve, we estimate Arabian Gazelle populations of 498 and 505 in WWR and RSNR, respectively. Our surveys
demonstrated the potential for a high density of gazelles in well protected and productive habitats, but also that the Arabian Gazelle are in
decline in WWR, most likely as a result of poaching and competition with domestic livestock.
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INTRODUCTION

Arabian Gazelles (Mammalia: Cetartiodactyla:
Bovidae, Gazella arabica (Lichtenstein 1827)) are widely
distributed across the Arabian Peninsula (Harrison &
Bates 1991). Previously known as the Mountain Gazelle
Gazella gazella, the species was recently split into two
genetically distinct lineages (G. arabica and G. gazella;
Lerp et al. 2013). Arabian Gazelle populations have
been in decline for many years. Anthropogenic threats
such as poaching, road kills, habitat destruction and
fragmentation are resulting in the species becoming
increasingly rare (Insall 2001; Strauss et al. 2009; Al
Hikmani et al. 2015). Although Oman has also seen a
large decline in Arabian Gazelle numbers over the last
50 years, the Sultanate remains one of the strongholds
for Arabian Gazelle conservation in the region.
Conservation efforts have played a role in maintaining
or even increasing populations of gazelle in some
Omani protected areas, while in others, despite being
protected, populations have decreased. For instance, Al
Wusta Wildlife Reserve (WWR), previously known as the
Arabian Oryx Sanctuary, was reported to hold the largest
population of Arabian Gazelles in Arabia with an estimate
of 10,000 gazelles (Insall 2001). More recently a survey
in the area estimated a density of 0.224 gazelles/km?,
corresponding to an approximate population of 2,700
gazelles (Strauss et al. 2009). Since then, the reserve has
been reduced in size and fenced, but no further surveys
were conducted. New population data are required
to quantify trends in population size and distribution,
particularly in core populations, which are under threat.

Arabian Gazelle inhabits desert and semi-desert
habitats, and in Oman usually coincide with the
distribution of Vachellia tortilis (= Acacia tortilis; ‘simr’
in Arabic) trees, from which they browse leaves and
seed-pods. They can be found in both plains and rugged
mountains but tend to avoid rocky areas (Mendelssohn
et al. 1995). Males are territorial and either found
overseeing a group of two or more females and young,
or in bachelor herds.

Due to Arabian Gazelle’s preference for flat, open
woodland areas, their population can be quantified using
Distance sampling techniques (Buckland et al. 2005). We
employed distance sampling to survey two key Arabian
Gazelle populations of Oman, Al Wusta Wildlife Reserve
and Ras Ash Shajar Nature Reserve. We aimed to find
population density and estimate population sizes for
each reserve area, to understand population status, and
provide a benchmark from which future surveys could
monitor population trends.

MATERIALS AND METHODS

Our surveys were conducted in Al Wusta Wildlife
Reserve (WWR) and Ras Ash Shajar Nature Reserve
(RSNR; Fig 1). RSNR is a coastal reserve in northern
Oman, dominated by mountainous topography, but with
a smaller area in the east consisting of flat plains and
foothills covered by Vachellia tortilis woodland. The
reserve was established in 1982 with a total area of
93km2. The dominant wild animal species in the reserve
is the Arabian Gazelle but it also holds a small population
of Arabian Tahr Arabitragus jayakariin the mountainous
part of the reserve. The WWR lies in the central desert
of Oman and covers 2,824km? (Fig. 1). Although the
area is surrounded by a 2-m high fence for the purposes
of protection, temporary human camps and livestock
are currently present inside the reserve. Most of the
reserve is flat or an undulating plateau but the eastern
boundary consists of a 100m high escarpment, followed
by the Hugf depression and a series of hills between
the escarpment and the coastline. Vachellia tortilis
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Figure 1. The location of two nature reserves, Ras Ash Shajar Nature
Reserve (RSNR) and Al Wusta Wildlife Reserve (WWR), where
Arabian Gazelle surveys were conducted.
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Image 1. Arabian Gazelles Gazella Arabica

is the dominant tree above the escarpment, while
Prosopis cineraria and Vachellia ehrenbergiana are more
common below the escarpment and in coastal hills.
Ungulates of WWR include Arabian Oryx Oryx leucoryx
and Arabian Gazelle (Image 1) which have traditionally
been most common on the plateau, while Nubian lbex
Capra nubiana and feral donkeys Equus asinus are
mostly found on the escarpment and in the eastern hills
(Massolo et al. 2008).

We used distance sampling (line transects) to
estimate the gazelle population in the flat areas of
each reserve. The transects were designed using the
software Distance 6.0, based on a systematic random
sampling design. The surveys were conducted on
February 2015 in WWR and in December 2014 in RSNR.
The transects consisted of 30 lines with 2-km spacing in
WWR and nine lines with 1-km spacing in RSNR. The
surveyed areas were 1,708km? and 15km? in WWR
and RSNR respectively, where the total area of each
reserve is 2,824km? (WWR) and 93km? (RSNR). For
mountainous areas of both reserves we estimated the
gazelle population based on relative sighting frequency.
In WWR we estimated gazelle density based on relative
sighting frequency during fieldwork activities in the
area. While in RSNR we estimated gazelle density based
on distance sampling surveys done in similar mountain
habitat in As Saleel Natural Park, approximately 50km
south of the reserve area (S. Ross, unpublished data).

During surveys, a minimum of three observers sat
on top of a 4WD vehicle (open pickup deck) to make
observations. Drivers maintained a steady speed during
the surveys, which were conducted between sunrise
to 13:00 and 16:00 to before sunset. All gazelle groups
seen (one or more individuals) were recorded and the
distance to the centre of the group from the place of
sighting was measured using a rangefinder, and the

azimuth to the group was measured using a handheld
compass. The number of individuals, GPS location and
time of gazelle sighting were recorded, and counts of
temporary human encampments and livestock were
also made. We used the sighting angle and distance to
the gazelles to compute perpendicular distance from the
transect line using an excel macro. Data were analysed
using the software Distance 6.0 following the guidelines
of Buckland (2004) and Buckland et al. (2005).

RESULTS

Al Wusta Wildlife Reserve

The total survey length was 922km within a survey
area covering the entire Plateau (1,708km?). A total
of 39 gazelles were directly sighted during the survey.
The population density was estimated as 0.161+0.027
gazelles per km? The abundance estimate for the
surveyed area was 275417 gazelles (95% Cl = 196—384)
(Table 1). Mean group size was 2.17+0.23 gazelles and
maximum group size observed was five gazelles. In the
unsurveyed Hugf area (1,116km?) of WWR we estimated
gazelle density based on relative sighting frequency to
be approximately 0.2 gazelles per km?, giving a gazelle
abundance of 223 gazelles. Using the estimates for the
Hugf and the plateau we estimate that WWR currently
contains approximately 498 Arabian Gazelles. During
the survey, a total of 17 temporary livestock camps of
local people were found inside the reserve, and sighted
livestock included 311 camels, 473 sheep and 304 goats.

Ras Ash Shajar Nature Reserve

The total survey length was 23.5km within an area
of 15.6km?, 309 gazelles were directly sighted. The
population density was estimated as 25.8 + 6.3 gazelles/
km2. The abundance estimate for the surveyed area
was 403+98.7 gazelles (95% Cl 248—654). The mean
group size was 5.63+0.79 gazelles, with a maximum
group size of 24 gazelles. Given the similarity of gazelle
sighting frequency in the mountains of RSNR and similar
habitat in As Saleel Natural Park we estimate that
the mountainous areas of the reserve have a gazelle
density of 1.5 gazelle/km? and a total of 117 gazelles.
The estimated population within RSNR is therefore
approximately 505 Arabian Gazelles.
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Table 1. Population parameters for gazelle surveys carried out in
Al Wusta Wildlife Reserve and Ras Ash Shajar Nature Reserve.

Table 2. Comparison of Arabian Gazelle population density in
Al Wusta Wildlife Reserve from 2001, 2009 and the current survey
of 2015.

Survey
(Strauss et al. Current study

Insall (2001) 2009) (2015)
Population estimate 10,000 2,787 498
Area (km?) 27,000 12,420 2,824
Estimated density
(by distance No survey 0.224 0.161
sampling)
Density estimate for
WWR* 0.370 0.224 0.176

Al Wusta Wildlife Ras Ash Shajar Nature
Reserve Reserve
Area of reserve (km?) 2824 93
Survey area (km?) 1708 15.62
Survey effort (km) 922 23.5
Gazelle sightings 39 309
Group size 2.17+0.23 5.63+0.79
Density / km? 0.161 +0.027 25.8+6.3
Population size 275 (95% C1 196-384) | 403 (95% Cl 248-654)

DISCUSSION

Our surveys have provided the first assessment
of Arabian Gazelle in Ras Ash Shajar Nature Reserve,
and a follow-up survey for assessment of the current
status of Arabian Gazelles in Al Wusta Wildlife Reserve.
Considering the decline of Arabian Gazelle across its
range, our surveys indicate that the reserves still make
a substantial contribution towards Arabian Gazelle
conservationintheregion. However, theimplementation
of further protected area management measures could
improve the status of gazelles, particularly in WWR.

Gazelle density differed substantially between the
two reserve areas, and can be attributed to natural
and anthropogenic differences between the sites. The
position of RSNR in a productive northern coastal biome
resulted in higher tree and undergrowth density, which
positively influenced gazelle carrying capacity. Indeed,
our surveys estimated the highest Arabian Gazelle
densities recorded in the region, although densities of
closely related mountain gazelle of 30 to 40 gazelles/km?
have been recorded in Israel (Mendelssohn et al. 1995;
Geffen et al. 1999). As gazelles of RSNR are situated in
a small area observable from an adjacent ranger station
and under 24-hour ranger surveillance, the protection
received by the population was exceptional. In addition,
the reserve has strong local community support in
anti-poaching activities in the area. Both management
actions have undoubtedly influenced the success of the
reserve and positively influenced the gazelle population.

In contrast WWR s situated in a desert biome with low
primary productivity, low tree density and patchy forage
availability. Under such conditions, gazelle are unlikely
to reach the densities found in RSNR. Nevertheless, the
densities recorded in WWR are much lower than those
previously documented (Table 2), indicating a gradual

*based on the population estimate divided by the area.

decline of the gazelle population. As there has been
negligible human development in the area, poaching and
overgrazing by domestic livestock appear to be the main
factors involved in the population decline. Poaching was
highlighted as the main threat to the gazelle in WWR
in the study by Strauss et al. (2009), and has been an
ongoing issue for Arabian Gazelle since the 1970s across
Oman (Insall 2001). The extremely large size of WWR,
and damage to the reserve fence caused by people, has
resulted in numerous access points into the protected
area, making adequate ranger surveillance and control
of poaching in the reserve very difficult.

Although grazing pressure has not been highlighted
in WWR up until now, the area has historically been
used for livestock grazing (Price 1989) and stocking rates
have increased over time, putting pressure on limited
vegetation resources. Although talks between WWR
and local people regarding grazing rights are ongoing,
our study suggests that until resolved this remains a
barrier to the conservation and recovery of Arabian
Gazelles inside WWR.

Although we were unable to survey the Hugf area
below the escarpment, we estimate that gazelle density
is higher in this area based on more frequent sightings
and observations of signin the area. Thisis an interesting
development, as historically the Hugf has been known
as marginal gazelle habitat with much lower density
in comparison to the flat plateau. However, the Hugf
appears to have become a refuge habitat for the gazelle
population that is under threat. Gazelle populations
may be more successful in the Hugf due to the difficulty
of motorized travel there, its isolation, the higher
availability of cover habitats against poachers, and lower
pressure from livestock grazing.
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CONSERVATION IMPLICATIONS

The decline of Arabian Gazellein WWR s striking, particularly as this protected
area is a flagship for conservation in the region. Urgent remedial action is
required to reverse the decline of gazelle in WWR and improve the status of this
iconic species in Oman. Understanding and removing threats that are preventing
gazelle recovery within protected areas is an important first step. The negative
impacts of poaching and unsustainable livestock grazing have been highlighted
as ongoing problems, which require resolution. Considering the benefits of
ranger protection and community engagement demonstrated in RSNR, RSNR
may provide a model of how conservation may be achieved. Fundamentally
WWR needs to (1) Increase the mobility and expertise of rangers to deter
poaching inside the reserve area, (2) engage with local people to find solutions
to reduce livestock incursions inside the reserve, and (3) engage and educate
the wider community about the potential benefits of wildlife conservation. How
to achieve these actions over the vast area of WWR is a challenge that needs to
be overcome.

REFERENCES

Al Hikmani, H., S. Zabanoot, T. Al Shahari, N. Zabanoot, K. Al Hikmani & A. Spalton (2015). Status of
the Arabian Gazelle, Gazella arabica (Mammalia: Bovidae), in Dhofar, Oman. Zoology in the Middle
East 61: 295-299.

Buckland, S.T. (2004). Advanced Distance Sampling. Oxford University Press.

Buckland, S.T., D.R. Anderson, K.P. Burnham & J.L. Laake (2005). Distance Sampling. John Wiley &
Sons, Ltd. Online Library.

Geffen, H., A. Perevolotsky, E. Geffen & Y. Yom-Tov (1999). Use of space and social organization of
female Mountain Gazelles (Gazella gazella gazella) in Ramat HaNadiv, Israel. Journal of Zoology
247:113-1109.

Harrison, D.L. & P.J.J. Bates (1991). The Mammals of Arabia. Harrison Zoological Museum,
Sevenoaks, England.

Insall, D. (2001). Oman, pp. 67-73. In: Mallon, D. & S. Kingswood (eds.). Global Survey and Regional
Action Plans - Antelopes Part 4: North Africa, the Middle East and Asia. IUCN, Gland.

Lerp, H., T. Wronski, T.M. Butynski & M. Plath (2013). Speciation of Arabian Gazelles, pp. 59-82.
In: Michalak, P. (ed.). Speciation: Natural Processes, Genetics and Biodiversity. Nova Science
Publishers, Inc., New York, 276pp.

Massolo, A., J.A. Spalton, T.H. Tear, M.W. Lawrence, L. A.-H. Said & S. Lovari (2008). Dynamic social
system in Nubian lbex: can a second mating season develop in response to arid climate? Journal
of Zoology 274: 216-225.

Mendelssohn, H., Y. Yom-Tov & C.P. Groves (1995). Gazella gazella. Mammalian Species Archive
490: 1-7.

Price, M.R.S. (1989). Animal Re-Introductions: The Arabian Oryx in Oman. Cambridge University
Press, Cambridge.

Strauss, M., Y.A. Kharousi & A. Spalton (2009). Status of the mountain gazelle population in the
Arabian Oryx Sanctuary of Oman. Wildlife Middle East News 3: 5.

WiED

Threatened Taxa

Author Details: DR. MANSOOR AL JAHDHAMI is @
wildlife biologist. He holds a PhD (University of
Exeter, UK (2011)). Currently he is the Managing
Director of Environmental Affairs. He manages
several protected areas and supervises some
research projects on top threatened wildlife
species in Oman. He is member of IUCN
Conservation  Planning  Specialist  Group.
SULTAN AL BALUSHI is a senior wildlife specialist.
He holds a BSc in marine science from Sultan
Qaboos University. He is involved in protected
areas management and research of some
threatened wild mammals and birds. HAITHAM
AL RAWAHI is a wildlife biologist. He holds a BSc
in Environmental Biology from Sultan Qaboos
University (SQU). He is the main researcher in
Arabian tahr project in Oman Hajar Mountains.
WAHEED AL FAZARI is a wildlife researcher and
photographer. He holds BSc in Environmental
Biology from Sultan Qaboos University (SQU)
Started working in conservation and research
in 2008 as a student and a volunteer, now he
is Head of Wildlife Division at OCE. Trained
in ornithology in USA (2012), participates in
various birds’ surveys in Oman. A member of
Oman Bird Record Committee (OBRC). AHMED
AL AMRI is a wildlife biologist. He holds an
MSc in Animal Science from Sultan Qaboos
University. He participated in several research
projects related to wild mammals and birds.
ABDULRAHMAN AL OwaAiIsl is a wildlife biologist.
He holds a BSc in Animal Science from Sultan
Qaboos University. He is a project leader in
Nubian ibex research project in Central Oman.
He is currently pursuing his MSc studying the
ecology of Nubian lbex. SALIM N. ALRUBAIEY:
(active in conservation field since 2008) he
was appointed as a Director of Environmental
Affairs in Salalah in May 2016, where he is
responsible for OCE conservation projects in
Dhofar Governorate with focus on monitoring
of the Arabian Leopard, khor Salalah Nature
Reserve and developing strategies of protected
areasin Dhofar region. ZAHRAN AL ABDULASALAM
is a senior wildlife specialist. He holds a BSc in
Environmental Biology from Sultan Qaboos
University. He has a wide knowledge in the
birds of Oman and is a member of Oman Bird
Record Committee (OBRC). METAB KHALAF
AL GHAFRI is a Wildlife Biologist at Al Wusta
Wildlife Reserve (WWR). He manages captive
breeding of wild animals (Arabian Oryx and
two Gazelle species) and interested in different
taxa such as plants, insects and lizards. He
Investigates the reserve biodiversity and
population dynamics of endangered species
like Nubian Ibex, Sand Gazelle and Arabian
Gazelle. SHAEILENDRA YADAV is an animal care
technician. He is involved in the monitoring of
the captive breeding programmes of Arabian
Oryx and Sand Gazelles in AlWusta Wildlife
Reserve in Central Oman. He is currently
pursuing his university degree in veterinary
science in Nepal. Sami AlRahbi is a wildlife
specialist working in Al Wusta Wildlife Reserve
taking care for captive animals like Arabian
Oryx, Arabian Gazelle and Sand Gazelle. Also
participate in the scientific survey of Nubian
Ibex in the reserve. DR. STEVE Ross works
on wildlife ecology, monitoring, behaviour,
habitat selection and distribution related to
wildlife management and conservation. He
is a member of the IUCN Cat Specialist and
Caprinae Specialist Groups.

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2017 | 9(7): 10369-10373

10373



OPEN ACCESS The Journal of Threatened Taxa is dedicated to building evidence for conservation globally by publishing

peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org. All articles

published in JoTT are registered under Creative Commons Attribution 4.0 International License unless
BY

otherwise mentioned. JoTT allows unrestricted use of articles in any medium, reproduction, and distribution

by providing adequate credit to the authors and the source of publication.
ISSN 0974-7907 (Online); ISSN 0974-7893 (Print)

July 2017 | Vol. 9 | No. 7 | Pages: 10369-10492
Date of Publication: 26 July 2017 (Online & Print)

DOI: 10.11609/jott.2017.9.7.10369-10492
www.threatenedtaxa.org

Communications

The status of Arabian Gazelles Gazella arabica (Mammalia:
Cetartiodactyla: Bovidae) in Al Wusta Wildlife Reserve and

Ras Ash Shajar Nature Reserve, Oman

-- Mansoor H. Al Jahdhami, Sultan Al Bulushi, Haitham Al Rawabhi,
Waheed Al Fazari, Ahmed Al Amri, AbdulRahman Al Owaisi, Salim
Al Rubaiey, Zahran Al Abdulasalam, Metab Al Ghafri, Shaeilendra
Yadav, Sami Al Rahbi & Steven Ross, Pp. 10369-10373

On the occurrence of the Black Spine-cheek Gudgeon

Eleotris melanosoma Bleeker in Sri Lankan waters, with
comments on the Green-backed Guavina Bunaka gyrinoides
(Bleeker) (Teleostei: Eleotridae)

-- Sudesh Batuwita, Sampath Udugampala & Udeni Edirisinghe,
10374-10379

Captive breeding for conservation of Dussumier’s Catfish
(Actinopterygii: Siluriformes: Clariidae: Clarias dussumieri)

a Near Threatened endemic catfish of peninsular India

-- K.G. Padmakumar, L. Bindu, P.S. Sreerekha, Nitta Joseph,
Anuradha Krishnan, P.S. Manu & V.S. Basheer, Pp. 10380-10385

Influence of seasonal and edaphic factors on the diversity of
scolopendromorph centipedes (Chilopoda: Scolopendromorpha)
and general observations on their ecology from Kerala, India

-- Dhanya Balan & P.M. Sureshan, 10386-10395

Butterflies of eastern Assam, India
-- Arun P. Singh, 10396-10420

Short Communications

Three noteworthy additions to the flora of the western
Himalaya, India

-- Ishwari Datt Rai, Amit Kumar, Gajendra Singh, Bhupendra Singh
Adhikari & Gopal Singh Rawat, 10421-10425

New distribution records of three Sarcophyton species
(Alcyonacea: Alcyoniidae) in Indian waters from

Andaman Islands

-- Seepana Rajendra, C. Raghunathan & Tamal Mondal, 10426—
10432

Additions to the Indian dragonfly fauna, and new records of two
enigmatic damselflies (Insecta: Odonata) from northeastern
India

-- Shantanu Joshi, Joyce Veino, Dahru Veino, Lightson Veino,
Rakoveine Veino & Krushnamegh Kunte, Pp. 10433-10444

Z0o/1!

Dragonflies and Damselflies (Odonata: Insecta) of
Keoladeo National Park, Rajasthan, India

-- Dheerendra Singh, Brijendra Singh & Jan T. Hermans,
Pp. 10445-10452

Records of the Indian Sand Snake Psammophis condanarus
(Merrem, 1820) (Reptilia: Lamprophiidae) in southern India
-- S.R. Ganesh, Vivek Sharma & M. Bubesh Guptha, Pp. 10453—
10458

An ecological note on the new record of Cuora amboinensis
(Riche in Daudin, 1801) (Reptilia: Testudines: Geoemydidae)
in northeastern India

-- Kulendra Chandra Das & Abhik Gupta, Pp. 10459-10462

A new distribution record of the European Free-tailed Bat
Tadarida teniotis (Chiroptera: Molossidae) from the western
Himalaya, India

-- Rohit Chakravarty, Pp. 10463-10467

Measuring Indian Blackbuck Antilope cervicapra (Mammalia:
Cetartiodactyla: Bovidae) abundance at Basur Amruth Mahal
Kaval Conservation Reserve, Chikkamagaluru, southern India
-- H.S. Sathya Chandra Sagar & P.U. Antoney, Pp. 10468-10472

Notes

A new species of Sarcinella (Ascomycetes) from Eturnagaram
Wildlife Sanctuary, Warangal District, Telangana, India

-- Khaja Moinuddin Mohammad, Bagyanarayana Gaddam &
Rana Kausar, Pp. 10473-10475

Re-collection of the Black Catchfly Silene nigrescens
(Caryophyllales: Caryophyllaceae) after 130 years from Indian
western Himalaya

-- Satish Chandra, D.S. Rawat & P.K. Pusalkar, Pp. 10476-10479

Eight new records of the family Erebidae (Lepidoptera:
Noctuoidea) from India

-- Jagbir Singh Kirti, Navneet Singh & Harkanwal Singh,
Pp. 10480-10486

New records of hover wasps (Hymenoptera: Vespidae:
Stenogastrinae) from Bhutan
-- Tshering Nidup, Wim Klein & Phurpa Dorji, Pp. 10487-10489

Addition of four species to the butterfly checklist of Kaleshwar
National Park, Haryana, India
-- Sachin P. Ranade, Pp. 10490-10492
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