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FROM THE EDITOR...

With this volume, GNUSLETTER is back
on track with our publication dates for
2008. Included are some excellent reports
from dedicated antelope researchers and
conservationists, in Kenya with the meun
tain bongo and hirola, in Niger for addax
and dama gazelles, and in Safithbia

with the reem gazelleThanks very much
to the contributors for sharing your proj
ects with GNUSLETTER, and to all of the
ASG for your continued work for antelope
conservation.

Special thanks are due Yéhite Oak
Conservation Centeand particularly to
Stephanie Rutan, for their assistance and
support for publishing, printing, and mail
ing the GNUSLETTER.Thanks also to
ASG Co Chairs David Mallon and
Philippe Chardonnet for their help, encour
agement and contributioné&\s always,

your questions, comments, and concerns
about GNUSLETTER are most welcome,
as well as your articles, reports, and edito
rials for future volumesWe look forward
to hearing from you.

Steve Shurter
steves@wogilman.com
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Antelope S pecialist Group News

From the ASG Chair
ASG Website update CentralAfrica, bushmeat plays an important and sometimes crucial
We are p|eased to inform you that Me|ope Specia"st role in human diet, livelihood and Cultumtelopes hold a b|g share

Group website is up at last, although still limited to a few pages. N the bushmeat industry and raise a set of questions, e.g.:

Thanks to IUCN-France, that has provided funds to engage Pascaiacts and figures

Mésochina (IGF Foundation) in assisting with maintainingise - What s the contribution of antelopes to food security in Sub-Sahara
site. The Website content has been discussed betW&e co-chairs Affica?

and Pascal Mésochina in a meeting in Paris on 14 Ten the - What is the conservation status of antelopes in bushmeat producti
webmasterPascal, attended a training day at the IUCN headquartBa$ins?

in Gland on 1 June. Pascal published the first version of the webgit@nservation concerns
on 19 June. - How to measure the sustainability of antelope meat production?

TheASG website can be found at: - Is the antelope meat production sustainable?

http://cms.iucn.ay/about/work/programmes/species/working_togetfPevelopment concerns

er/specialist_groups/directory_specialist_groups/directory _sg-mamHow to improve the contribution of the bushmeat industry to the

mals/asghome/index.cfriYou may also search for ‘Antelope food security (forest and savannah)?

Specialist Grouplising the Google search. - What are the options for rural and urban people to improve-liveli
This website is intended as a medium of communication é¥p0d and alleviate poverty?

issues that concern the management and conservation of antelop@gANTELOPES AS WILDLIFE RANCHING ANIMALS

both in the wild and in captivityt is a means by which members of In some countries of Sub-Saharafrica, especially in

theASG and others can communicate their experiences, ideas an§outhernAfrica, wildlife ranching is an important -even growing-

perceptions to the benefit of antelope conservation. Should you lilgetivity. Wildlife ranching plays various roles in nature conservation

to introduce your own project on the website, please, feel free to (natural landscape, biodiversity) and rural development (socio-ecc

contact your webmastepascalmesochina@yahoo.fr nomic activity).Antelopes hold a big share in the wildlife ranching
industry and raise a set of questions, e.g.:
ASG attending the Barcelona 2008Norld Facts and figures

- What is the contribution of antelopes to the wildlife ranching indus
try (various production systems and land use options)?

- What is the conservation status of antelopes in ranches?
Conservation concerns

Conservation Congess i

As you know the IUCNWorld Conservation 5.4
Congress will be held in Barcelona in Octolddre ,';Z'/‘
Antelope Specialist Group will actively attend this ‘f.“,

important event with two meetings: s - What are the genetic and sanitary impacts of ranching on antelope
+A formal “Knowledge Café” has been proposedSG - How to improve the contribution of wildlife ranching to antelope

and accepted by the @anisation Committee of the CongreEke conservation?

title of the Knowledge Café will beéintelope conservation and Development concerns

sustainable development Please see content description for the - HOw to improve the contribution of antelope ranching to socie-eco

discussions following belawLocation: Room CCIB n°325/9 nomic development?

Date:Wednesday 8 Octobentfp://208.12.69.59/agendp/Thanks - Conservation vs. production: conflicts of interest or caymece of
for informing the co-chairs if you are planning to attend and you ali@erest?
invited to make presentations (10 mins) during the Knowledge Cafe.
«An informal ASG meeting will gatheASG members only and will ANTELOPE CONSERVATION AND SUSTAINABLE DEVELOP-
be held during th®/CC. The meeting point & date iBuesday 7 MENT.
October 2008 at 20:15 for a dinner meeting. Meeting point: Centrg et's share our knowledge, look for a consensus and be proactive f
Convencions Internacional Barcelona, floor PO, in front of the two demonstrative case studies:
Registration & Payment @fe. 1. Antelopes as bushmeat
The quest for food security impacts biodiversdgpecially
where communities rely on wildlife on either a total or a partial basic
Knowledge Café discussion pot in West and Centrahfrica. To meets the needs in bushmeat on the
long term the ecosystems must produce enough on a sustainable ba
2. Antelopes as wildlife ranching animals
In SoutherrAfrica the wildlife ranching industry contributes

Antelope Conservation and Sustainable Development
Throughout their range the vast group Asftelopes con

tributes in various ways to socio-economic developmenb case _ al i d -in th i : : .
studies are selected here and challenge the balance between Gon&rg%wronmen al security and -in the meantime- 1o Socio-economi

tion (antelope conservation) and development (antelope productioﬁ%:"? ClLCInE _I\_/Ialnly marr:age? dlbfy 2 CA‘.’” souetyl (prlvaktje s,ector‘
(L ANTHEEeS A EUGE Y ocal communities, etc), the wildlife ranching struggles to become

In many countries of Sub-Saharaftica, especially inVest and land use option outside Southéxfrica.
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IUCN Specialist Groups Chairs Meeting

ager The Board also discussed issues including registration of a

A meeting was @anized by the IUCN SSC to gather all th&rust and land issueshe conservancy currently straddles btdima
Specialists Groups Chairs il Ain, U.A.E., on February 14-17 River and ljara Districts and includes the eastern bank dfghe
2008. BothASG Co-Chairs participated.The Head of IUCN Julia River Primate Reserve. Land-tenure issues and formal agreements
Martin-Lefévre, attended the meeting for three daye.feel that the with county councils and KWS are considered vital to long-term
meeting was fruitful and was a good way to gie the network of security of the conservandyour members of the Board were select
Chairs.The proposal to restructure the SSC network was discuseddo meet with the MBnd county councils to address these issues.
and a revised version of the proposal is currently considered by SBt& conservancy continues to have strong support from local gov

Other issues

ernment, the police and KWS in ljara with government representa
tives attending most Board meetingibe Board elected a grazing

Red List UpdateAll antelope species and some subspeciesommittee consisting of community representatives, principally eld
have now been reassessed. Results will be available on release dadrs from each of the three locations that form the conservancy Hare

2008 Red List atVCC in early October (we carpublish them
before the dfcial release).

Arabian Oryx Conservationt&tegy:The Arabian Oryx
Conservation Bategy is still being edited and a summary will be
included in the next GNUSLETTER.

FromASG Co-Chairs David Mallofd.mallon@zoo.co.ykand
Philippe Chadonnet[p.chardonnet@fondation-igf}fr

Regional Rundown

East Africa
Ishagbini Community Conservancy Update
February 2008,by Juliet King, NR

This report is a brief summary of progress in Ishagbini
Community Conservangyver the past 5 months, since the last
report of September 2007 ; 3
Ishagbini is one of the
newest conservancies [
under the umbrella of the[s%
Northern RangelandBrust
and is an initiative that was
started with support from Sk
KenyaWildlife Service, ™
ljara County Council and
other conservation and
development partnershe
conservancy is the first
community initiative directed specifically to conserve critically
endangered Hirola antelofBeatragus hunterj)an estimated 20-
25% of the worlds remaining population (approximately 100 indi
viduals) utilize the conservancy area and immediate surrounds.

Bachelor hed of hiola in
Ishagbini Conserancy Feb
2008 (photo - J.King)

Korissa and KotileAs with other NR conservancies, the role of the
grazing committee will be to manage planned grazing and utilizatior
of natural resources within the conservancy arba.grazing com
mittee will also be the body that decides on zoning of the conservar
cy for grazing management, development and enforcement of graz
ing by-laws. In March oApril this year the grazing committee will

be taken on a tour of established N&eas to view and discuss
community-based grazing and natural resource management with a
view to zoning and developing grazing by-laws for Ishagbini censer
vancy NRT continues to provide technical support to Ishagbini in
institutional development, security and wildlife monitoring and-proj
ect management and oversight.

INFRASTRUCTURE & EQUIPMENT
Renovation of temporary
conservancy dices at Hara was
completed in early 2008 hese
offices which onsist of 3 rooms, wi
serve as a base for the conservanjz
while we seek funding to construc
headquarters within the conserval
A base-radio and radio-mast was
installed in January 2008 by NR
and LewaWildlife Conservancy
(LWC) personnelThe base-radio has a range of approximately
40km and now enables patrol teams equipped with hand-held radio
to communicate with each other either directly or via the radio room
A radio operatqrpreviously trained by KWS andNC, is now
installed and manning the radio on a daily basis.

photo by J.King

SECURITY & WILDLIFE MONITORING

In November 2007, the Head Security Scout underwent a
one-month training and familiarization of conservancy security-man
agement with NR. He visited and spent time with security teams in
LWC, West Gate Conservancy and NamunVeéildlife Conservation

Other critically endangered species within the conservancy are thérust. This provided him with an opportunity to observe and engage

Tana River Red Coloby®iliocolobus ufomitratus)andTana
Mangabey(Cercocebus galeritus)

INSTITUTIONAL SUPPORT & DEVELOPMENT

in conservancy security management and gain a better understand
ing of both security and wildlife management and monitoring. In
January 2008, NRResearch & Monitoring personnel visited
Ishagbini to review and continue with wildlife monitoring training of

Two board meetings have been held since our last updatgonservancy scouthe wildlife monitoring trainingbelow)was

one in December and the second in early Febradigance sub-

completed and scouts are collecting standardised data on sightings

committee of the Board was elected and will oversee financial makey wildlife species, wildlife mortalityhuman wildlife conflict and
ters of the conservancy in conjunction with the accountant and maecurity Two GPS units were provided and scouts trained in GPS
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functions, this will enhance our ability to provide spatial informatiomhe grassland is inundated during the wet season and numerous
on wildlife sightings and incidents. NRtogether with conservancy swamps and water holes are found in this arba.area is rich in
scouts, completed mapping of patrol blocks and locations as well afldlife, with over 500 bufalo observed, approximately 40 — 50
areas outside the conservancy which are visited and patrolled by giraffe, numerous topi and ostrich. Scouts report lion and cheetah a
scouts on an occasional basis. Roads within the conservancy weralso relatively common in this area. Livestock reportedly only reach
also mapped. this area during extreme droughts and are kept out due to tsetse fly
POACHING This area is continuous with the Boni forest and the nearest settle
It is now apparent that game-meat poaching is a real threatents to the east are approximately 2-days wapotential threat
to Hirola and other species in Ishagbii.the start of January 2008,to this area may be logging of hard woods for construction, althoug!
2 Hirola carcasses were found poached inside the conseradincy this only occurs infrequentlifhe presence of tsetse fly precludes
meat had been taken and only hooves and skulls remdinisdnci  heavy use by livestock and associated human activities, as long as
dent was reported to KWS, at both the district and national level, this continues and logging or poaching do not become a threat this
and KWSoficers visited the scene to verify the incidents. Prior to area should continue to remain naturally protected. Discussions witl
this, conservancy scouts intercepted poachers armed with spearstaedBoard resolved not to formally include this area as part of the
machetes inside the conservargygouts have also intercepted peo conservancy at this stage, and rather focus on addressing threats a
ple inside the conservancy armed with spears and machetes-on sescuring the current conservancy area. Howesgaruts will carry
eral occasions in the last few montAkhough this has not led to  out occasional patrols ¥alkon and Jiljil to create a security pres
any arrests, it highlights that game-meat poaching is occurring. ence and monitor any human activities. In future this area may be
ST ¢ Yy < g ASE R _.?‘ Nk considered for an extension of the conservancy

FUNDING

NRT has secured funding for Ishaqgbini for 2008 from
Safaricom Foundation (Ksh 4.53 million) and a private donor (Ksh 1
million). The Board has agreed to fundraise for the budget deficit of
approximately Ksh 1 million through other sources.

PLANNED ACTIVITIES FOR THE NEXT 6 MONTHS
 Monitoring of individual Hirola groups — in collaboration with
KWS Scientists, individual Hirola groups will be identified for long-
term monitoring by conservancy scouts. Scouts will be trained in
% o individual identification, ageing and sexing Hirola;

photaily J KIRGS Sy ' . « Anti-poaching support from\WC and further training of scouts in
Currently the scouts are not armed and this is a constraint te ensanti-poaching and surveillance;
ing effective security of wildlife and deterring poachefrbe OCPD < Purchase of equipment for mobile patrolling & monitoring (tents,
and District Commissioner have requested that the Conservancy sleeping bags, rucksacks, torches, GPS units, binoculars, hand-hel
management make a formal request to the District Security radios);
Committee on the arming of conservancy scouts. Following poach Board meetings — at least one Board meeting will be held in the
ing of some warthogs near Masalani in Janutiwiey OCPD reported next 6 months;
that two suspected poachers have been arrdstéuk last Board » Grazing committee tour — planned tour of the elected grazing com
meeting on February 1st this issue was discussed and the Board mittee to established NRconservancies to review community-based
resolved that community KPR (Kenya Police Reserves) membersgrazing management;
should be included in patrol teams for the time being and paid by ¢f@omputer training of scouts — 2 scouts will be trained in computer
conservancyuntil the scouts are issued with firearms. LéMidlife  skills in order to enable them to enter monitoring data at a conser
Conservancy will be sending two security personnel to Ishagbini imancy level and carry out basic analysis;
early March to provide further anti-poaching training to the scoutse Installation of monitoring database and training of conservancy
and help identify strategies to reduce poaching. management in data entry and use.

PROPOSED EXTENSION OF CONSERVANCY AREA

In Jan/Feb 2008, NRcarried out a recce to the area east ¢
the current conservancy where the community has suggested-ex
ing the conservancy area. WRisited Walkon and Jiljil areas
approximately 15 — 20 km east/south-east of Korissa and Kotile t
assess wildlife, habitat types and tourism potential. Suitable habit®hotos by J.King
for Hirola appears to be in a relatively narrow strip within 5 -10 km )
east of the road. Beyond this strip the habitat changes into open \
grasslands interspersed with tall trees and thick, forested patches.
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Progress Repot. stages of revision for journal publication in a special edition of
Mountain Bongo Ecological Researh Remote Sensing of the Emviment This paper which is entitled
Lyndon Estes “Habitat selection by a reae forest antelope: a multi-scale amach
Rare Species Consaatory Foundation and University ofifginia combining field data and imagefrom thiee sensors’represents an
18 November 2007 initial attempt to determine the nature and scale of the vegetatic
structural features that bongo select, and, in doing so, how well the:
Intr oduction can be detected with remotely sensed data. Remote sensing is a ¢

This paper summarizes mountain bongo ecological reseagiil tool for investigating bongo ecolagsince bongo sparsely oecu
since the completion of the primary field data collection phase in #iievast, dificult terrain where collecting habitat data directly is often
middle of 2006. Since then, severalfeiént (yet interdependent)impractical. Therefore, spatially comprehensive habitat data can only
paths of data analysis and data collection have been pufhied. be derived from remote sensifhe papess findings are detailed in
ongoing work involves a number of parties: 1) the Kewjllife the following abstract:

Service (KWS), whose cooperation and assistance allows this
research to take place within the various bongo habitats; 2) the Boi@an be difficult to fuher scientific understanding of raor endan
urveillance Programme (BSP), which works with KWS to extragered species that live in inaccessible habitat using traditional meth
bongo survey and monitoring data from the field; 3) the RAif0 ods, such as pbabilistic modeling based on field data collection.
CharitableTrust, which provides a crucial support role as the primaRemote sensing (RS) can be an irtgoarsouce of information for
fund-raiser and implementer of tAeerdares fencing project, therebythe studyof these animals key advantage of RS is its ability tapr
protecting the habitat of the most critical bongo population; 4) thiéle information over an animalcomplete range, but models incor
Rare Species Conservatory Foundation (RSCF), which has spearhs@eting RS data @ limited by RS’ ability to detect impadant habi
ed the bongo reintroductionfeft, including fundamental researchat featues. In this studywe focus on the rar poorly-understood
(working closely with the BSBnd KWS) on bongo ecology; 5) themountain bongo anteloperégelaphus eurcens isaaci) which sur
University ofVirginia, which collaborates with RSCF in the ecologiives in the wild in isolated pockets of montanedbin Kenya. &
cal research; 6) the University of Nairobi, Cairdifniversity and the hypothesize that mountain bongo habitat is multi-scaledaifdlyzed
International Livestock Research Institute (ILRI), which togethgield and RS data (derivedoin SPOTASTER, and MODIS) ranging
enabled a recent genetics study of the bongo; 7) numerous fundgerscale fom 0.02-85.93 ha to test our hypothesis. Irtgrarmicio-
including thewildlife Conservation Societghe NationaReronautics habitat featues wee identified though logistic egression models of
and Spacédministration (NASA), theAfrican Fund for Endangered vegetation suicture data collected in plots (0.04 ha) of bongespr
Wildlife (AFEW), RSCF the Pittsbugh Zoo, the Explorers Club ence (n = 36) and absence (n = 90). Modelsenszlected using an
Washington Group, and Gilman International Conservation (GIC).information theoetic apppach. V¢ analyzed the ceelations between
microhabitat (four canopy and four understgrstucture measugs)
Bongo research includes: and RS variables derived using spectral mixt(BMA) and texter
1) Analysis of bongo habitat selection and the spatial scale of impamalysis; mosASTER and SPOWariables wee significantly elated
tant habitat features, using field data collected during three field cawth canopy sucture variables (max |r| = 0.56), but calations
paigns in 2005-2006 (May-August, 2005; February-March, 20Qfstween understey stucture and all but two RS variables weer
May-June, 2006; the detailed reports of these campaigns were pig¥ignificant. Futher logistic egression modeling showed that com
ously distributed, and can also be accessed mting field micohabitat (primarily understay stucture variables)
http://www.rarespecies.grct.html). and lagerscaled RS meass (ASTER spectral mixauranalysis
2) Genetics analysis of mitochondrial DNé&tracted from dung sam variables aggegated to 450 m (20.25 ha))omided superior models
ples collected during the above field data campaigns, and by surfysongo habitat selection than those based on field or RS data onl
conducted by the BSPThis study was conducted at CafdifThe esults demonstrate that: 1) é&st canopy characteristics at
University and was a collaborativefeft between the University of scales of ~20 ha and undersggrstuctural conditions at the miok
Nairobi, ILRI, the BSPRhinoArk, RSCF and KWS. scale of 0.4 ha werthe most impeant featues influencing bongo
3) Collection of additional bongo locations, dung samples, and cabitat selection; 2) models forgaticting bongo habitat distribution
era trap photos to improve our knowledge of bongo distribution afdst incorporate both mior and macn-habitat variables; 3) optical
numbersThis work is undertaken by the BS#orking with the KWS, RS data may characterize impamt mico-scale canopy variables
who work together to survey known and potential bongo habitatgth reasonable accuracybut ae ineffective for detecting under
Together with other interested institutions and individuals, notalghyrey featues (unless alternative techniques such asstostuctur-
Rhino Ark, GIC, and HalvorAstrup, RSCF works to support thesel indices can be successfully applied); 4) RS and field datdath
efforts, and to interpret the resulting data. essential for understanding bongo habitat selection. The techniqu
Analysis of bongo habitat selection employed her for understanding this rarantelopes habitat selection
The first stage of this analysis is complete, and is in the fimahy also be applied in studies of othegaherbivoes.
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The next phase of analysis is underwaiyh the primary aim while the vast majority of the remainder were waterkkaous ellip
being to find a technique that will enable accurate mapping of micsgerymnu$. Only two haplotypes were found within all of the bongo
scale vegetation structure throughout the study area. In order tsa@nples, suggesting that all remnant bongo antelopes in
this, vegetation structure will be re-expressed into one or two indigefiya can be classified into only two maternal lineages, sinc
that describe structural complexi§tructural complexity indices are mtDNA is maternally inheritedThis is an indication that inbreeding
more tractable for remotely-sensed data; thus we anticipate thathhss taken its toll on these populations. Several other interesting a
approach will facilitate reasonably accurate maps of vegetation stiogortant findings resulted from this mitochondrial DidAalysis:

ture. In addition to the sensors detailed in the abstract above, we will a. Bongo were confirmed to exist in the Eburu and Mau
test the ability of synthetic aperture radar (SAR) to characterize veg Forests, and on Mount Kenya, where animals were believe
etation structure. to have been extirpated by 1994.

In the third portion of the analysis, an analysis of habitat b. Bongo and waterbuck signs are much more easily con
changes over the past 25 years, will be conducted using archived fused than initially suspected, and the two species co-occu
LANDSAT imagery This will be achieved by correlating recent in many parts of the foregit four sample locations, fresh
LANDSAT imagery with vegetation structure, and then using these dung from both species was collected within the same 23
relationships with older imagery to determine the historical state of m-diameter plots.
habitat structureThis approach will drd insight into the impacts of c. Three sub-populations comprise thigerdares popula
human activities within the park, as well as the impacts of the ehang tion: one in the North, the lgest in the Salient, and one in
ing climate and increasing CO2 levels. the Southeast.

The final portion of the study will be to use the mapped-habi d. The distribution of the two mt-DNAaplotypes indicates
tat data to construct predictive habitat models, which will help deter that the Mount Kenya and Eburu sub-populations may be
mine the most important bongo habitat areas on both Mount Kenya more closely related to one another than toAtherdares
and in theAberdares.The historical habitat maps will illuminate population. Howevemo clear diferentiation has emged
whether habitat change has had an impact on bongo distribution. as yet, and the low sample sizes for Mount Kenya, Mau,

These studies should be complete by May 2008, after which and Eburu forests prohibit strong inferences from being
a report of the findings and recommendations will be presented to made about the relatedness of the sub-populations.

KWS. The spatial distribution of the analyzed samples are presen
GeneticsAnalysis ed in Figure 1, in which bongo plots are indicated in red, and wate

In June 2007, CardifUniversity and the University of buck plots are in blueAreas where both species were recorded are
Nairobi, in collaboration with the BSRSCFE RhinoArk, KWS, and depicted by the red dot with the blue outline
ILRI, completed an initial genetics assessment of wild bongo popula
tions.The study drew on a set of over 200 dung samples collected dur ; o
ing the course of fieldwork conducted by the RS@f BSPand ™ & o
KWS between September 2005 and January 200&.aims of the Y. S
study were to: > B NS
1. Develop a DNAbased protocol of identifying bongo from dung % )
using mitochondrial DN/analysis, and use this to confirm the species __¢ & V. Bugghres Y.
identity of the collected dung samples; ""%
2. Develop a laboratory protocol for extracting microsatellite DNA -
from bongo dung and to assess genetic diversigtedness, and phy L
logeography using existing bovid primers polymorphic in bongo;

A number of important findings derive from this study Figure 1: Dist_ribut.ion_ of dung ;amples analyzed in th.e mtDNA
which was conducted primarily by Dorcas Kavembe of the University study Re.d points indicate confirmed bongo sample sites, while

. . . blue points a@ waterbuckAreas whee both wee found ae

of Nairobi (the summary below is adapted from her report), with the denoted by theed point surounded by a blue outline
assistance of DrCharles Kimwele and DrJoseph Jung’a of the '
University of Nairobi and Professor Michael Bruford and Patricia Figure 2 presents a closer view of the distribution of thes
Faria of Cardif University: samples within théberdares, in which it is evident that the greatest
1. Of the 35 bovid primers tested, seven yielded polymorphic lociawerlap between bongo (red points) and waterbuck (light blue point:
bongo during the microsatellite feasibility analysSifie number of occurs in the lower portions of the Salient and Kanjuiri areas. I
alleles ranged from 3-5 per site, and the average amplification suc&égsre 3, the Mount Kenya bongo (red points) appear to be found
rate was 50 percenthis technique was not applied to the full samplaigher altitudes than waterbuck (light blue points). Figure 4 show
set due to its higher cost and relatively low amplification success rateerlap between bongo and waterbuck in the Mau and Eburu Fore:
2. Of the 212 tested dung sample$3 Jroved to be from bongo,at several points. Figure 5 details the distribution of the twerdiit
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haplotypes found within the confirmed bongo samples. Haplotype 1 The scope of the genetic analyses parallels the distribution c
(white points) is found primarily in thAberdares bongo, where itsampling €fort, and reveals that understanding mtDiXgkiation pat
occurs with roughly the same frequency as Haplotype 2 (30 and&nhs among sub-populations is critical to determining genetic- histc
samples, respectively), while the Mount Kenya, Eburu, and Maes between groups and their viabilitidhe low number of haplo
bongo possess Haplotype 2 (red points) exclusively (with the exdgpes uncovered by the study is of great concern, thus there is
tion of one Haplotype 1 occurrence on Mount Kenyidde mtDNA urgent need to determine the genetic diversity of the existing bong
analysis protocol developed for identification of bongo from faecespopulations, both wild and captive. Using hypervariable markers suc
this initial study proved to be precise anfeefive, and the results as microsatellites could unveil more genetic variation, since they at
have provided important insight into the distribution and ecology mibre specific and can detect variations down to the level of individu
the surviving wild bongo groups. Howeyeéhe picture is far from als. Therefore, in order to improve our understanding of the geneti
complete, and a more comprehensive analysis is required to- unskatus of the mountain bongo, an expanded genetic analysis of fiel
stand the status of the bongo and to ensure their conservatidate, collected samples is required, as well as an assessment of the cap
the bulk of surveillance work has been conducted inAtherdares. bongo populations.

Relatively little of Mount Kenya or the Mau Forest has been surveye@
or sampled. Eburu is somewhat better known, by virtue of its relativey
ly small size Additional surveys in unvisited areas will yield impor
tant dung collections while maintaining a

monitoring presence across essential habitat.

S p e a4

Figure 2:
Distribution of ana
lyzed dung samples

within theAbedares.
Red points indicate
bongo samples, while
blue indicate water
buck.A red circle
outlined in blue
denotes a locality
wheee both species
were recoded.

Figure 4: Distribution of analyzed dung samples in the Mau (left)
and Ebuu Forests(right). Red points indicate bongo samples, while
blue indicate waterbucld red circle outlined in blue denotes a
locality whee both species werecoded.

]

&Wﬁ

Figure 5: The distribution of Haplotypes 1 (white points) ande® (r
Lt AT FhAT e O . points) found within the confirmed bongo samplesughout
Figure 3: Distribution of analyzed dung samples on Mount Kenya. the study aea.

Red points indicate bongo samples, while blue indicate waterbuck.
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Ongoing Monitoring and SurveillanceWork *A.G. Mwangi is also thanked for his invaluable assistance in con
The ongoing surveillance, monitoring, and intelligence wordkcting and organizing ecological research.
provided by the BSP-KWS partnership is crucial for two reasons: 1) *The Rhino Ark Charitable Trust, in particular Colin Church, is

it provides the most ffctive protection for the extant bongo herdshanked for vital assistance throughout this research, including, but net limi
and 2) it is an ééctive mechanism for gathering important field dated to, help in securing important spatial data, and sourcing funds for th
for use in the ongoing ecological researthis joint efort between a genetics study.
community conservation group and the KWS is successful because it *The crucial genetics analysis was jointly conducted by Dorcas
allies local tracking capability and forest knowledge with professidtavembe, Dr. Joseph Jung’a, and Dr. Charles Kimwele of the University o
al conservation management and enforcement expertise. In doingégwpbi, and Professor Michael Bruford, Dr. Patricia Faria, and Dr. Katherine
it enhances KWS'ability to protect this extensive and rugged ecosyBunbar of Cardiff University. Dr. Olivier Hanotte and Dorine Adhoch of ILRI
tem, while providing members of the local community with a vesteck thanked for providing dung sample storage and handling services, and |
interest in its conservation. their overall assistance in pursuing the genetic component of this research.
For these reasons fefts have been made to strengthen this Dr. Christian Lambrecht of UNEP is appreciated and thanked for
programme through funding support, and to enhance the collaboragiomiding GIS data essential to undertaking the habitat and human impa
between the BSP/KWS and researagaoizations. On the researctassessments.
side, the genetically confirmed, geo-referenced bongo observations *Professors Hank Shugart and Henry Wilbur (University of
will be used as additional input into the predictive models that will B&ginia) and Professor Greg Okin (University of California Los Angeles) are
used to determine bongo habitat selection and distribution. Cameaaked for providing their ecological and remote sensing expertise for thi
traps deployed by the B%#Pe being used to create a photo registry afsearch programme.
identifiable bongo (see Figure 6 for a selection of these photos), which eFunding and material support was (and is) generously provided b
will enable estimates of the bongo population si4& ongoing cel the Wildlife Conservation Society, the National Aeronautics and Spact
lection of dung samples will allow follow-up genetics assessmentsAdministration, the Explorers Club Washington Group, the UNDP/GEF, GIC,
Several sources of support have been developed duringRBEF, AFEW, Halvor Astrup, Pittsburgh Zoo, and the Eden Trust.
past yearThe most notable, andgarably most significant, of these is g o o
a two-year UNDP/GEF/SGRgrant to the RhindArk for ongoing
bongo monitoring and surveillance (see Rhiu& Press Release of &
14/9/07). HalvorAstrup has provided invaluable helicopter and finan &
cial supportA Pittsbugh Zoo grant sourced by RSGid combined |
with private donations, has allowed the purchase of 10
additional camera traps, while funds provided by RSEIE, and the
EdenTrust have supported monitoring and surveillance.
Efforts are continuing to raise support for in situ bongc cont
servation and to enhance ecological understanding of the mount
bongo.

Camera trap photos
from theAbedares,
showing: 1)Adult
bull near Kanjuiri,
2) two adults cows
and sub-adult in the
Salients Honi \Alley.
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Central and W est Africa
Recent Data on Soméntelopes and Otherlarge
Mammals in Lake Chad Basin

Bertrand Trollietl, Michel Fouquek & Francois Lamagque?

1 Office National de la Chasse et de la Faune sauvage, Chanteloup,
85540 lle d’Olonne, France

2 Fondation IGF15 rue dél'éhéran, 75008 Paris, France

The following data were collected during aerial surveys aim W/
ing at counting waterfowl in Lake Chad Basithese surveys were LN
part of a three-year program carried out in January from 2006 to 2¥¢@stern Reedbuck(Reduncaedunca:
by Office National de la Chasse et de la Faune Sauvage (ONCFS, Two groups of respectively 2 and 5 individuals were
National Hunting andWildlife Agency France) in 7 sub-Saharanypserved in January 2008 a few kilometres apart in the north-west
African countries (Cameroon, Chad, Mali, Mauritania, Nig&geria ihe chadian part of Lake Chad.
and Senegal) in collaboration with the national wildlife authorities
and international donors [CIRAD, FNC (French national federation'dfPpopotamus (Hippopotamus amphibits
Hunters), IUCN Wetlands International].

@ Eric Dragesco / www.ardea.com

In January 2008, a total of 196 individuals were recorded ou
Sitatunga (Tragelaphus spekei) of which 82 in the lakes Fiang@ikem and M'Bourao of the Mayo

) o Kebbi (Chad), 54 in the lake Maga (Cameroon), 47 in the Chari river
_ Thirteen individuals, 10 males and 3 females were observgfl,nstream of N'Djaména (Chad) and 5 downstream of N'Djaménc
in the eastern and southern parts of Lake Chad (Cameroon, Chad; afd the Kalamaloué national park (Cameroon), 1 in the Logone rive
Nigeria) in January 2008he majority (76.9%) of the observed indi 3 1 in the northern part of lake Chad (Chad). Only some of the ind

viduals this year were males, contrary to that was noted in 2006 gadlals observed were recorded, thus these figures only give a part
2007 when 71.7% of the animals whose sex was determined Wg&8 of the real hipposiumbers.

females (se@&able 1).

Table 1: Distribution of the obseed sitatungas by ygaage class
and sex

2008 2007 2006
Age class Sex TOTAL
Males 10 10 3 23
Adults Females 3 23 10 36
Undetermineq 0O 7 0 7
Juveniles [ Undeterminedq 0 4 0 4
TOTAL 13 44 13 70
Sex Ration (Males/Femalg 3.3 0.4 0.3 0.6 In addition, one observation made in January 2007 is worth to b

reported: four individuals including a youngster were seen in the

These data added to those collected in 2006 and 2007, skQWheroonian part of the Lake amongst the floating vegetation at 1
that the majority of the suitable habitats of Lake Chad are likely toj3@ metres from any dry land.

used by the sitatunga. Howeyére density appears to be low in the _
most eastern part of the Lake Chad. Elephant (Loxodonta africang

The presence of the species in the west-south west of tf
Lake Fitri (Chad) in January is confirmed. 12 or 13 individuals were
observed again in January 2008 in the west of the lak
(12°42'38’N/17°24'50"E). This observation is consistent with those
made:

- in January 2006 when a herd of 6 individuals including a
very young (about 1.5 m high) was seen in thick acacia woodland, th
number being a minimum given the tree cover

@ Br‘pc Davidson / naturepl.com
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- in January 2007 where tracks were recorded in the sali
area. Information collected beside local and reliable informants
Bokoro reveals that these animals stay in the area throughout the y
contrary to what is commonly relatads. they are animals migrating
seasonally from Zakouma national Park.

The presence of an important population of elephants
Kalamaloué National Park (Cameroon) in January is also confirme

- 200 individuals were observed several times in Janual
2008.

- A herd of about 160 individuals was recorded arriving int
the park in the mid-January 2006.

- In addition, 3 other herds were seen in January 2008:

- one of 7 individuals by the Chari rivarear Kaba (Chad);

Figure 2.1 Swey flight plan (ed) superimposed on satellite

- one of 6, a few kilometres from the south-eastern shore QFnage of &mit/Tin Toumma study site.

the Lake Chad, about 12 km from Kouloudia (Chad);

- one of about 30 ikVaza National Park (Cameroon).

North Africa

Aerial Survey of the Termit & Tin Toumma Regions
of Niger — November 2007

by Dr. Tim Wacher Dr. Thomas Rabeil & John Newby

INTRODUCTION

Patrick Gravoulet, Thomas Rabeil veemembers of the aerial
survey team (above). John NewByian Mooe, $eve Monfoat,
Yao Gountou, Rocco RavAhmed Oumanu, Ichaou Issaka,
Abdoulaye Hawuna, Irzak Ramadam\gi Mamane wer mera
bers of the gyund suvey team (below).

Fig. 1.1 Location map of theefimit/Tin Toumma egion of east-
central Niger

The Termit andTin Toumma regions of east-central Niger
(Fig.1.1) have attracted attention as one of the last important wildlife
areas of the Sahara (Claro & Newby 2005, Newby 2006,
UNEP/CMS 2006)Termit/Tin Toumma contains the igest known
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population of wild addax and supports an important assembly of Toumma in 2004, where the objective had been to complete a total
undamaged Saharan vegetation, wildlife and landsc@peshuman count of the addax population (PlantorA&cani 2004)The 2007
population consists of pastoralists, dependent on a series of wellsaerial survey was supported by a simultaneous ground s@aivey
along the arc of th&rmit mountain chain, which they use to main ing to make detailed observations of addax behaviour and ecology |
tain camels and some small stock in a semi-nomadic pastoralist Tin Toumma.

management system. Otherwisgytacamel caravans trading acrossSURVEY METHOD

the Sahara have traditionally made use of the wellgmit, and Aerial Survey:The method chosen to fulfil the present
the region has increasingly attracted wealthy recreational hunting objective was to fly a constantffeft transect surveysampling the
parties visiting from other countries. entire study zone at an evenly distributed 10% covefdgs.was

Following surveys undertaken between 2002 and 2005 bydone using standard fixed strip-width survey methods (Norton-
various conservation groups, the concept of the ‘Conservation anériffiths 1978). Survey transects were set 10km apart, altitude
Management of th&rmit/Tin Toumma, Niger project was devel  150m, and sample strip-width 500m on either side of the aircraft,
oped in 2006 as a collaborative initiative between the Miger giving an expected 1000m combined strip-width for each transect. |
Ministere de I'Environnement et de la Lutte contre la Désertificatidhe absence of a radar altimefatots worked from a standard
(ME/LCD), the Convention on Migratory Species (CMS), the Fondsltimeter Actual survey altitude was measured by GPS, compensat
Francais pour 'Environnement Mondiale (FFEM), and the Saharaing low GPS accuracy by averaging ajsample of estimates
Conservation Fund (SCF). derived from 10 second interval automatic track records along each

transectAverage height above ground was obtained by comparing
mean transect altitude with the mean ground altitude along the sam
transect obtained from GIS files ArcView (STRM! images) The

wide strip width takes advantage of the exceptionally open €ondi
tions and visibility that apply to desert surveys. GPS navigation was
used to enable opportunistic breaks from transect flight rules, mainl
to take photographs, before resuming accurately to the point of
departure. Full details of aircraft preparation, strip width marking,
calculation of actual strip width, flight navigation and transect-navi
gation is given irAnnex | and transect flight data Amnex II.

Ground SurveyThe ground survey team drove reconnais
sance transects recording all signs of addax and other wildkfe fol
lowing standard SCF/SSIG methods (See Newby et al. 286dax
tracks were closely followed to interpret feeding ecology and other

The goal of the project is to establisheamit/Tin Toumma proteet  behaviourA daily record of weather conditions was maintained

ed area. Understanding the distribution of human and wildlife landusing the store facility of a Kestrel 4000 hand held weather station,
use in the zone is fundamental to such a progesgl survey pre  supported by written records of maximum and mean wind-speed
vides a powerful method to gain a comprehensive overview of theseer one minute.

aspects in a short time frame. Collaboration between SCF and SURVEY ZONE

Aviation Sans Frontiéres (ASF) in Novemh2007, provided an The primary survey zone consisted of Tieemit mountain chain
opportunity to complete such a survey over a significant proportioplus a contiguous block of tAén Toumma dune system out to a

of the project area of interedthe objectives and outcomes of this distance of c. 120km east of the mountains, defined by a polygon

survey are the subject of this report. totalling 17,803km2 (Fig. 2.1). In recognition of the transition from
rocky mountainous habitat @rmit to sand dunes ifin Toumma

OBJECTIVE & METHODS (creating very dierent conditions for flying and associated survey

OBJECTIVE accuracy), the greater zone was divided into two stratala6E1

The objective of the aerial survey was to gain an integratetégrees of longitud&his created the @rmit’ block of 4701km2
overview of human, wildlife and habitat conditions over the core and aTin Toumma block of 13,102km2 . In addition, a final day was
zone of the proposetermit/Tin Toumma protected area, whilst spent on aerial reconnaissance of a 5769kmz2 block to the north-we
establishing a baseline dataset towards defining limits to majer ecof Termit to provide preliminary coverage of a poorly known region
logical zonesThis objective was rated a higher priority for the hitherto lagely omitted in the various ground surveys conducted at
immediate needs of the project (protected area establishment andrermit since 2002 and particularly filiult to access by car
planning) than maximising precision of wildlife and livestock popul SRTM : Shuttle Radar Topographic Mission with 90 meters pixel accura
lation size estimate3he objectives thus déred from, and were to cy. Images have been downloaded thanks to Global Land Cover Facility
some extent complimentary to, the aerial count conducté&hin program supported by the NASA and the University of Maryland.
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DATA COLLECTION & MANAGEMENT
The survey team comprised four people for every flight:

mammal tracks and signs, particularly carnivores, was maintained.

pilot, recorderleft rear seat observer and right rear seat obsedver
all main survey flights the recorder (who also assisted the pilot wi
navigation and aircraft positioning) and rear seat observers were
same three people in the same rold® two pilots alternated on
successive days (detafsinex II).

For all flights, GPS units were loaded in advance with the
planned survey route and set to record track, position and altitude
automatically every 10 second$iey were also checked for battery
condition (spare batteries were carried at all times) and to ensure
adequate memory space for storage of tracks and waypoints.

The recorder informed observers of all start and stop poir
for each transect and managed all departures from the transect li
to observe addaxXhe observers called all observations of wildlife

Fig. 3.5 Map
of study zone
showing distr
bution of
nomad camps,
livestock and
other human
activities
recoded dur
ing an aerial
survey of
Termit Tin-
Toumma, Nav
2007.

and livestock herds seen according to a standard protocol (speci
group size, position relative to strip using the strip-width marker

and animal activity if possible). Other observation categories report

O
DATA ANALYSIS
Spatial data were plotted for presentation and analysis in

ed presence of people, wells, evidence of vehicle tracks or other ArcMap (1999-2004 ESRI Inc.) and Surfer 8 (1997 Golden Software

human activity

Inc.). Because the scale of the survey wageland the size of the

On receiving the information via headphones, the recordeaddax population known to be low (in the order of 128 to 218 ani

marked a waypoint on GPS (Garmin 60CSx) and copied all other
information to a note book against waypoint numA&hough
available, voice recorders were not used in this suimegddition

mals in previous systematic surveys, i.e. Plantoks&ani 2004,

Wacher et al. 2004a), small sample sizes were anticipated. For this

reason a lognormal estimator was used to derive statisticat confi

the recorder used the time display of the GPS to note presence addnce limits from our sample estimates ofi¢drspecies population
condition of pasture under the aircraft at 2 minute intervals along #iees, as was done in an earlier SCF/SSIG surveglfev et al.

transect.
On landing all track and waypoint data were downloaded

2004a).This method has the advantage of being constrained to
teport asymmetric confidence limits which are greater than zero anc

laptop computers and notebook observations entered against wayis suitable for small data sets with low precision (Mid@edland

point locations and times in a master file. During the aerial recon
naissance of the north-west block (272007) daya new method
for recording data was tested.

and Rowclife 2007).
Sample survey observations were used to record the num
ber of addax groups and to estimate variance in the number of

During the survey an automated data recording sequencegroups directlyMean and variance in group size was estimated in
using Pocket PC (with GPS and voice recorder integrated) and basedways. First we took the mean of groups seen within the sample
on Cybertracker software was designed according to aerial surveyransects onlythen repeated the calculations using the mean and
requirementsA normal Cybertracker sequence was used but set upariance of all groups seen on the suyv&y groups seen inside and
with facility to switch to voice recorder mode when the frequency ofitside the sample striphis has the advantage of making much
incoming observations was high. On these occasions two shortcubetter use of the sparse observations. However it might be expectel
buttons were programmed on the Pocket PC to enhance speed oto bias mean group size slightly upward, since smaller groups will

recording (one to access directly the voice recorder interface and
other to access the Cybertracker sequefid¢e.gain of time for

eemore easily overlooked outside the 500m strip-width.3.
RESULTS

downloading and processing data afterwards is highly advantageddETEOROLOGY

The method has good potential for aerial survey in the Sahelo-

Observation conditions were generally good to excellent throughout

Saharan region where the frequency of observation is not too highthe surveyTemperatures ranged from an average just above 200C ¢

and further field trials to demonstratdestiveness in full survey
conditions are recommended.
OTHER OBSERATIONS

A record of meteorological conditions was maintained at
three hourly intervals through daylight hours using a Kestrel 4000
hand-held weather station operated by the ground survey team.

sunrise to 320C by early afternoon. Relative humidity remained well

below 30% nearly all the time with dew point well below ambient

temperature throughout.

The predominantly north-easterly winds built up quickly on
most mornings, averaging 20-25km/hr at ground level by 10.00hr
and regularly gusting to more than 30km/ibust associated with

During ground reconnaissance a general record of wildlife observavind caused cancellation of flying on one morning (237), but

tions, including identification of all birds seen, and a record gelar

did not significantly &kct observations on survey dayse influ-
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ence of wind speed on ground speed dielcafsurvey conditions more likely to occur in the north @in Toumma.Trees also extend

[see below]. well to the east in the southern most part of fimeToumma block,
TRANSECTCOVERAGE associated with the fossil valleys (‘dilias’) and influence of the wet
Excursions to photograph addax or check potential addaxter Sahelian zone.
sightings occurred once in tihermit block and nine times ifin The greatest concentrations of tussock pag@igagrostis
ToummaA tenth planned diversion was made to photograph a morulnerans and Cornulaca monacanthvegre found in the central
ument adjacent to transect 12. part of theTin Toumma Block, notably along transects 7,8 and 9.
After editing to eliminate excursionsfdfansect (see meth The northern part ofin Toumma Block was characterised
ods), the fourteen transect lines were calculated to cover a total cby relatively poor vegetation cover during the sunespecially a
rected straight line distance of 505.8km overTaemit block and large zone to the east of SouniBhe reconnaissance flight to the

1400.9km over th&in Toumma blockAfter comparing mean aifti  north-west ofTermit encountered a very tgr barkhan field with an
tude (ASL) for each transect with mean ground height (ASL) alongxtensive dune structure unlike that foundiim Toumma.
each transect this resulted in an estimated overall survey sample Vegetation cover and condition were relatively good in the
fraction of 1427/13102 = 10.9% of tA@& Toumma block, where frequent shallow depressions between low dune crésiis. is con
flight survey conditions were most suitabldne same sample frac  sidered further in relation to wildlife and livestock observations in
tion has also been used to make population estimateSewsit, the recommendations.
although it is clear that the mountainous terrain means that obsendESTOCK AND HUMAN ACTIVITY
tion conditions were not standard, and that transect survey is not the Presence of nomad shelters and counts of livestock in or ot
method of choice for this habitat. of transect strip were recorded along transect lines. In addition
recent vehicle tracks or regular vehicle track routes and other signs
of human activity particularly pipes marking previous oil explo
ration sites and other signs of development actiwigre noted.
Not surprisingly all nomad camps were associated with the
arc of wells found along the western giarof theTermit Massif
and the southern part of thén Toumma Block. Smallstock observa
tions show a generally similar pattern and probably indicate some
locations where small nomad camps were overlooked.
Camels are widespread in all survey bloéksotal of 3,112
camels in 425 groups (group size 1-82) were counted during all sur
vey flying but under half, 1,230 in 205 groups (group size 1-35),
were observed inside the sample strip during transect counting. On
of two lage caravans seen outside the sample strip at the north-we:
ern magin of the massif was probably counted twice on successive
Transects were stronglyfatted by wind. Mean ground speed on days.Using groups seen inside the transect data set only to minimis
WSW headings (191 km/Hrwas close to double that on ENE legs biases from long range observation, mean group size was between
(206 km/hr) overTin Toumma, with an implied wind speed compo 11-13 in all survey zones.
nent of some 40-45km/hr towardéSW over Tin Toumma. Similar Vehicle tracks were observed with highest frequency in the
calculations indicate a wind component of 35km/hour over the  north-west reconnaissance secidrese were clearly associated with
Termit Massif.These above ground indications accord reasonably favourable substrates for retaining track signs. Several major routes
with the ground level wind maximums. By contrast the north-souttheading more or less east-west may have been associated with wo
transects flown in the north-western survey block reconnaissanceto create the DC-10 crash site memorial east of Solfgkicle
were conducted across the prevailing wind, with correspondingly tracks were noted three times on the shifting sandsofoumma,
intermediate ground speeds and much ledsrdifice between tran  two of which were demonstrably from the survey ground t&dra.
sect legs in opposite directions. third set in the north-eastern part of the survey block may have bee
HABITAT OBSER/ATIONS associated with a lge group of accompanied camels encountered at
Regular visual assessment of vegetation at 2 minute intervals (frothe eastern limit ofransect 13.
transect 3 onwards) resulted in a qualitative habitat map of major DORCAS GAZELLE (Gazella docas)

vegetation features. Inspection of the map confirms the strong asso A total of 483 dorcas gazelles in 179 groups were seen.
ciation of trees and lger shrubgAcacia totilis, Maerua crassife Group size averaged between 2-3 individuals with singles and pairs
lia, Salvadora persicayith theTermit mountains (@rmit Block). being the most frequently recordddhe maximimum group size

Isolated clumps and individual trees were noted with highest fre encountered wasl1A small number of young (7) was identified
quency in zones of shallow basement rock where rock outcrops weoen the air
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Dorcas were observed most frequently in the northem secange of group sizes among records available to the Sahelo-Sahare
tors of theTermit Block, and in the southern sectors of the blocks tAntelopes ProjecASS forTin Toumma area since 2001 (Fig.3.%0.)

the east and west of the massif.deafocal concentrations were Of three single animals observed on this survey one seen &
encountered between N15.75 and N16.0 in the southern pdits of the ground team was verified to be an adult male from photographic
Toumma and between N16.0 to N16.25 to the weSephit. No evidenceThe only group for which a complete age and sex break

dorcas were seen in the north-eastern sand sda @dumma or in  down could be obtained numbered seven animals with a single adu
the well-vegetated barkhan fields during reconnaissance to the narthle and two young of the year

west of Termit. Addax distribution showed a notable spread along a narrow
DAMA GAZELLE (Gazella dama) NE-SWaxis through the central part 6in Toumma.This distribu
No dama gazelles, nor signs of dama gazelles, were seen either fiommatches the general distribution of observations assembled fro
the air or on the ground throughout the survey earlier surveys (Fig. 3llandWacher et al. 2004). It also suggests
ADDAX (Addax nasomaculatus) that addax might be expected to be using areas to the east and nor
A total of 71 addax inILgroups were encountered on the survey of the survey limits.
Reproduction and social organisation: Addax feeding behaviour:

Group composition data has been assessed primarily from During ground surveys in support of the aerial survey
interpretation of enlgeed photograph#\ging and sexing criteria addax tracks were encountered on several occasMren possible

were based on experience, with specific aging of younger animalghese were followed to assess direction and distance of travel,
supported by comparison with a recent photograph of an addax btwgether with any other discernible behaviour (feeding, resting, spar
at Djebil inTunisia on 15 July 2007 at age 109 days. ring, etc.).Two groups, one of 10 and another of 2 were followed for
approximately 16 kilometres before the tracks were lost. In the case
of the group of 10, direction was SME and appeared purposeful
with no deviations.

In comparison, the group of two wandered in more leisurely
fashion between intatunal depressions in a roughly N-S direction.
Movement was marked by regular detours to clumps of mature
Cornulaca monacanth#t the clumps there was no evident sign of
grazing (snipped shoots, plant debris on the grodrre was,
however much evidence of the digging up and consumption of the
obligate parasit€istanche phelypae@damily Scrophulariaceae).

Sipagrostis
acutiflora
grazed by

addax.

Fig. 3.11 Map of study zone showing distribution of addax
groups obsered inside (ggen) and outside €d) the 1km sample

strip width during aerial surey and obsemtions made &m the In Tin T . h he D 5 .
ground (orange) in @mit Tin-Toumma, Nav2007, compaed to n Tin Toumma,Cistancheor the Desert Broomrape parasitizes

positions of all addax gup sightings available to th&SS poj- Cornulaca monacanthand can be seen commonly in flower during
ect2 since 2001 (gy). the autumn/winter period. In areas with@grnulaca i.e. theTermit

Massif, it can be found on the shrub Salvadora perstoastem and
The survey established that 12/71 (17%) of animals seenwaxy yellow flowers are fleshy and grow to a height of around
were young of yeaiconfirming that the population is breeding. On 30cm. Undeground, the plant develops an equally long, fleshy tuber
the assumption that about 50-60% of the unsexed adults should k&at contains considerable amounts of moisture. It was these tubers
female, this corresponds to around 30-40% of females with calf athat the addax were digging up and consuming. Could this be an
foot. It is also notable that animals born as late as Julygust important source of moisture for the addax at this time of the year?
were recorded. Additionally, Cistanches well known in traditionahsian medicine
Group size ranged from 1 to 20 and is compared with thefor its role in kidney function. Could its properties also make it-a tar

— - et species for the addax? During the suraesingle, adult male
2 It is highly regrettable that the data from the 2004 aerial count of addanIn P g unassing

Tin Toumma (Planton & Ascani 2004) is not available for consultation and
comparison. Page 14
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addax was observed feeding on small tuftStiplagrostis acutiflora  2) The transect orientation selected wdgieiht with respect to
In each case, the plants were neatly snipped along their length. minimising travel time to transects and giving general coverage of
When feeding on green vegetation, addax dung is considerably wite study zone selected butfeuéd consistent dérence in observa
ter and coarser than the much drier and more finely ground dry sé#n conditions on opposite legs caused by prevailing winds.
son pellets. 3) Aerial transect sampling is not appropriate for wildlife population
BARBARY SHEEP (Ammotragus leria) estimation within th&ermit Massif.

No Barbary sheep were seen from the aeroplane. One LANDSCAPEAND VEGETATION
young adult male was observed at range during a casual ground 4) TheTin Toumma survey block defined for this survey is not
reconnaissance and tracks and signs were locally numerous on homogeneous with respect to vegetation and future surveys would

mountain tops in the central massif. benefit from stratification, particularly if wildlife population esti

POPULATION SIZE ESTIMA TES mates become a dominant objective. Qualitative observations indi
Population size estimates have been madédiomit and cate:

Tin Toumma survey blocks separately for camels, dorcas and addax. a. a Sahelian influence across the erflireToumma block

Results are summarisedTable. 3.3. south of N 16°00 indicated by presence of sporAdacia and

Maerua, high numbers of dorcas gazelles and camels.
b. a tussock pasture zone between N 16°00 and N 16°45
c. a depleted vegetation zone north of N 16°45
It should be recalled, howevehat presence of pasture is rainfall
dependent and overall vegetation cover and quality could improve c
worsen over the short to medium term.
5) Observations during transition between transects at the eastern
limit of the Tin Toumma block indicated continuation of tussock
pasture well to the east of the survey block in some locations.
Results for camels and dorcas are relatively straightforwa6) The north-west reconnaissance zone is also sharply stratified
because of the comparativelydarsample sizes, although the data between a sandy plains area to the south, the gravel plain of Egaro
for the Termit block need to be treated with particular caution and the vegetated barkhan fields to the north.
because of the uneven terrain and wide variation in actual altitudddUMAN ACTIVITY AND LIVESTOCK
experienced. Hence it seems likely that the estimate for dorcas in7) The survey has summarised the distribution of semi-nomadic
particular is unreliable in this block, since they are most easily  groups along the western axisTarmit in November 2007.
missed in the more complex structures and vegetation of the mas8jfThe camel population in the area probably numbers in excess of
Three diferent addax estimates have been presentebirfor 7000-8000, with lagest numbers close to the massif but significant
Toumma.This is because extremely low sample size for this key use of pastures in the transition zone between Sahel and Sahara
species prompts a need to make maximum use of theAdatiysis  south of N 16°15 throughout the survey area.
dependent only on the 2 groups encountered within the survey sa® The presence of old oil exploration indicators in central and east
ple results in an estimate close to 250 animals, but with very low ernTin Toumma indicates a need for vigilance and interaction with
statistical confidence. However this fails to use data available fronthe concerned parties.
observation of 6 more groups seen outside the sample zone fromI¥A small population of smallstock (sheep and goats), donkeys an
plane and 3 groups encountered by the ground team (Fig. 3.1  at least one group of horses, is closely associated with the distribu
Using groups seen at greater than 500m from the plane might be tion of camps in the massif. Because methods were not well adapte
expected to create a slight upward bias in mean group size estiméo the massif, significance of smallstock may have been underesti
tion, since singles and small groups might be more easily overlookeated in this survey
at long range than Ige groups. 11) Fresh trophies of Barbary sheep in Teemit Massif were again
However incorporation of additional observations in this found, indicating ongoing hunting of this species.
case results in reduced population estimates for addax with narroWw8LDLIFE
confidence limits associated with an egkd data sefhe main 12) The dorcas gazelle population was estimated at around 3000
inference of these results is that the survey provides good evidengazelles, distributed primarily through the southern parts in associa
that the addax population has at least remained at a similar level tmn with treesWithin the massif there was some indication of high

2004, or may have increased slightijth a population of ‘200’ er observation frequency in the northern part of the range but prob
being a reasonably conservative assessment. lems with highly variable survey altitude and increased cover sug
CONCLUSIONS gests that observationfiefency would be very low in this block and
SURVEY DESIGN population size may be consequently underestimated.

1) All the major survey objectives were achieved. 13) The survey has demonstrated a breeding population of around
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200 addax continues to inhabit thermit/Tin Toumma system, with 7) Ground follow up to quantify vegetation cover and condition on
calving confirmed in summer months, in line with a flexible breed selected sample sites within the major pasture zon€s doumma

ing strategy in relation to time of year and food availability is recommended.
14) Comparison with survey results in 2004 indicates this small HUMAN ACTIVITY AND LIVESTOCK
addax population is stable or possibly slightly increasing. 8) A study of seasonality in movement and grazing management of

15) In November2007, the observed addax groups were distributdivestock in relation to the well sites ©érmit is recommendedhe
along a narrow NE-SVelxis coincident with open areas and areas afbjective is to understand human land-use demand on the landscay
strong tussock pasture and far from main caravan routes and watand in particular to aid all participants, project and community
points.This axis of distribution is also evident when observations 18

from the 6 years prior to the survey are plotted. members alike, to identify risks to the environment and opportunitie
16) The aerial survey was not successful in spotting Barbary sheepnd requirements to promote sustainable use.

across the massif but ground evidence confirmed their presence. 9) The relative importance of smallstock (sheep and goats), donkey
17) The failure to detect any sign of dama gazelle from ground or &nd horses afermit Massif needs more detailed study

the air is of very high concern. 10) The project should take steps to keep abreast of any renewed
RECOMMENDA TIONS developments in the field of mineral exploration that might impact
Recommendations below cover diverse areas of acthltgre con  the Termit/Tin Toumma ecosystem and develop a policy for positive
sidered desirable but it is clear that not all are of equal priority at interaction with government and private agencies that may be

this stage of project developmemhose concerned with survey involved.

design (Section 5.1) are contingent only on another aerial survey 11) The role of Barbary sheep and other species hunted for meat in
taking place. Priority activities include additional studies of humanthe local economy needs investigatidhe ideal would be for the
land-use (Section 5.2) and the ecology of the Sahara/Sahel transifionject to promote debate in the local community about mechanism
zone (Recommendation S)he establishment of baselines for vege implemented to manage sustainability and long term conservation c
tation and wildlife status through fixed sample plots and fixed tranthis valuable resource.

sect routes are important to protected area planning documentatioNILDLIFE

but routine implementation must in most cases mainly be deferred.2) The project needs to design a simple method to monitor the dor
until project capacity has been increased. cas population. Observer training coupled to design of a simple net
SURVEY DESIGN work of standard vehicle based patrol routes, driven in a standard
1) Follow up aerial surveys are recommended. Coverage dirthe fashion at fixed intervals, is recommend@&dice a year is ideal, but
Toumma zone in the early part of the year would be useful if weatlonger intervals, using available reference material to plan most

er conditions allow (dust storms). informative seasons (e.g. Giazzi 1996) may be more praciival.

2) A stratified design using the three habitat zones identified in  methodology can also provide basic monitoring of other key species
Section 4. and a north-south transect orientation should be €onsidhat serve as prominent indicators: hares, bustards, hoopoe lark, vu
ered. tures, etc.

3) A block counting method for aerial observation of Barbary sheep3) It is recommended that periodic aerial survey (noting the survey
gazelles and livestock over tiiermit Massif should be considered. design recommendations above) be the method of choice for moni
4) Extension of survey to the east of ffie Toumma block is toring the addax population (with dorcas and livestock also-moni
strongly recommended; indications from this and previous surveysored simultaneously). Survey interval will be constrained by the
(observed locations of addax and observation of pasture east of theajor logistic cost of temporarily basing aircrafffatmit. An annu
survey block) support the contention that addax are likely to occumlrsurvey over the first 3-5 years would be ideal. In practice achiev
this zone. ing 3 surveys in the first 5 years should be a realistietdor the
LANDSCAPEAND VEGETATION project. Opportunities to vary survey season in order to study sea
5) The project needs study further the transition zone between  sonal variation in habitat use by addax should be taken, weather
Sahelian and Saharan habitats (between N 15° N and 16° N) alorajlowing.

the southern mgm of Tin Toumma with a view to determining sea 14) The reason for the apparently narrow distributional zone in
sonality of use by people, grazing camels, dorcas gazelle and busvhich addax have been observed olierToumma prompts enquiry
tards.This will generate important information in determining the as it may reveal points of significance to addax requiremants.
southern mayin of the protection zone. study of geology and human activigoordinated with vegetation

6) A base line systematic survey of tree species composition, phegohdition monitoring (Recommendation 7)Tim Toumma should be
ogy, recruitment and condition across ffrermit Massif, using refer planned and funded.

enced sample locations selected over the 10km grid, is recommeri®) The failure to detect dama gazelles during this survey or in the
ed with a view to long term monitoring of impacts and status of previous 12 months is of high concern. It is recommended that the
large vegetation and wood supplies. project follows the local community guard selection process by
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developing discussion about this issue, with the objective of—estabAnte|ope in the News
lishing the local view of the status of this animal, local opinion on
the reasons for its demise and an assessment of local concern (oBeveral popular dicles wee published on the WWF and WQ8j-
otherwise) about this issue. ect with Mongolian saiga. GNUSLETTEBntacted biologist Kim
16) It is recommended that the project establishes a data base of @@@et and WCS CoungrProgram DirectorAmanda Fine about
known nests of lappet-faced vulture, including GPS location data their ongoing work in Mongolia, which also includes Easteepge
identifying and locating all known nests to form the basis of a lap projects concerned with significant populations of the Mongolian

pet-faced vulture monitoring programme, allied with the ground gggelle. For ama dEta.'led epon on the Mongollan.salga prect
patrol, dorcas and bustard monitoring activities visit the Saiga ConseationAlliance websitewww.saiga-conserva

tion.comand check outapotts.
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The ranger network will ensure law enforcement by reguland other species/ecosystems in the region is too important a task 1
patrolling of the Saiga range throughout the yBamgers will also  delegate to conservationgamisations only There is a need for cen
collect data on Saiga distribution and Saiga movements during difservation to become a priority area for both national and regional
ferent seasons and build up groups of herders who will support governments; something that has unfortunately been lacking to a
Saiga conservation in their grazing areas. large extentThere are cascadingfefts in operation here: if govern

An Education Officer has been employed to develop and ments dort'take conservation serioushs indicated by long-term
implement a comprehensive education/awareness prograrhise. commitment, sufcient funding and stringent laws and penalties
will include work with schools, establishment of youth clubs; lec (amongst other things) to back-up their conservatigarisations,
tures, work with local communities, preparation and publication ofsome sectors of society wonake it seriously eitheMoreover con
leaflets and posters. servation oganisations and governments need to sell conservation

One of the most important elements for Saiga conservatidacally; grabbing the attention of the peopleAoabia will facilitate
are rural communitie§.hey will play a key role by integrating Saigasuccessful, sustainable conservatibinis could be done in any num
conservation and sustainable use of natural resources into their ber of ways and it is important that due attention is given to attract

socio-economic systeritVWF’s Rural Development @¢er will ing local, talented, young professionals into biology in general and
start to work on this initiative with the local herder communities  into conservation biology in particuldrhis is something that
early next year remains lacking across much of the reghhile admitting the seri

ous conservation challenges that remain, significant progress has
been made since 1972. Howewvetlot more needs to be done in the
populations already established, captive populations and possibly
additional reintroduction sites to ensure the long-term survival of the
Arabian oryx in the region.

A longer fully referenced version of this contribution is available on
the WME website.

Maartin Srauss is a wildlife biologist with extensive experience in
the Middle East, having worked ogimtroduction pojects in both

the Sultanate of Oman and Saddabia. The opinions expssed

here are his own and do not necessarigflect those of his prious
For further details on this project contact: employers in either of these countries.

onon@wwf.mn chimeddorj@wwf.mn

All pictures ae taken by WWF Mongolia.

Opening the Saiga Consettion Pioject

Arabian Oryx, Where are We? -Wildlife of the Middle
East News by Maartin $rauss
www.wmenews.com

Oryx (CCCAO), formed in 1999, has recently again initiat Oryx in ‘Uruq Bani Ma'arid ae subjected to highly variable envi
ed regional meetings to try and find ways of addressing these issugsnmental conditions and a long-term metapopulation managemen
It is essential, howevethat these gatherings result in concrete and appmoach could help enserpopulation persistence.
measurable conservation actiéfthough progress have been made (© Maartin Srauss)
over the last 45 years, the 2001 consensus reached by regional
biologists, administrators and other stakeholders that the status oi4B¢,5ra Conservation Fund meetingAl Ain, UAE
Arabian oryx should be changed from “endangered” to “vulnerablt?’r’om the Sahara Consgation Fund website-
has been premature and cegtimistic. There are still considerable www.saharaconservationgr
problems to overcome to ensure the future survival oAthbian
oryx in the deserts &rabia.These are made all the morefidifilt Following meetings betweekl Ain Zoo Directoy Dr. Mark

by the rampant economic development that has again commenceeﬂ'gig and SCE CEO, John NewhySCF ancAl Ain Zoo have
the region. Recently Saudrabia’s Minister of Economy and signed an MOU governing cooperation on wildlife management,

f’lanznlng annquncec;j: di ¢ h » (Arab captive-breeding and reintroduction of endangered Sahelo-Saharan
By 2009, we intend to eradicate poverty from the country” (Ara antelopes. SCF will also assfdtAin Zoo in the communication of

News,Wednesday 2Bpril 2005). This is highly commendable but relevant conservation activities and programmé#\in Zoo is the

E{)sholuld proceeGd ml co_nu:n(cj:yon Wlth the OtheT Mlller}nlubrq. d UnitedArab Emiratespremier zoological collection and is currently
cve opments =0ais, Inciuding enwronmema Sustalng lity an undegoing significant change in all areas of operation with the pri
everything that it entails. Ensuring the survival of Anabian oryx
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ority of recreation, education, conservation and research. area (Haque & Smith 1996).
Al Ain Zoo Director Mark Craig said “The MOU signifies Re-introduction and die of
a major conservation partnership with the SCF for the long term The first re-introductions of reem took place between 1991
conservation of some of the woddnost endangered antelope and 1994 with a total of 135 animals re-introduced in five groups, ini
species. It is also a demonstration of what can be achieved in thetjally into a quarantine pen (Haque & Smith 1996, Islam et al. 2007)
field of desert conservation through théoets of oganizations sepa A total of 164 reem (include initial deaths and subsequent births) wet
rated by distance but united on the shared vision.” released into the reserve after time in quarantine (May 1991-3"
signing z?sqgsc(():rr:?rlgpeag{egrgsvvaergsMC%rgggrlarzir(?rzs\?v(ijtr:r}ﬁs';/iltgﬁjo,ns March 1992-35, September 1992-21, June 1993-41 and Februa
worldwide to save the Sahasandangered wildlife'Were it not for 1994-32, animals respe(?tllvely) (Haque & Smth 1996). F)urlng .199S
at least 939 reem mortalities were record€ldis was associated with

zoos and collections lik&l Ain, species like the scimitdrorned . ) L
oryx, that are now extinct in the wild, would be gone foreAer a severe drought condition during 1998 and 1999 which include!

part of the agreemerl Ain Zoo’s Chairman, HH Sheikh Sultan ~ Arabian oryx mortalities as well (Chassot et al. 2005). Good rainfal

bin Tahnoun, has generously pledged core support to SCF of $300@s experienced between 2001 and 2004 (Chassot et al. 2005) ag
a year for the next three yeafhiank youAl Ain! followed by a mass die-bdf at least 679 reem during 2006 (Islam et

al. 2007). Although these boom and bust cycles seem to be related 1
rainfall episodes and consequently the availability of quality food for
reem, such die-&¢ are viewed as catastrophic. Reed e{(2003)
defines such a catastrophe as any one year decrease in a popula
size of 50% or greaterBy 2007, Islam et al. (2007) estimated the
reem population at approximately 1 200 animals.
Satus in SaudiArabia
Reem numbers were expected to be between 2650 and 30!

Recent Publications animals in four populations in the following protected areas in Sauc
Arabia: Al-Khunfah, Harrat al-Harrah, Mahazat as-Sayd and Uruq
Adaptive Management a Perequisite for the Re- Bani Ma'Arid (Participants at 4th International Conservation
intr oduction of Sand Gazelle in Saudirabia Workshop for th& hreatened Fauna éfabia 2003). In 200®Vacher
Peter Cunninghailn Moayyad Sher Shéh zafer ul-Islan?, Robbie & Al Toum (2002) suggested a population of 240 reem in Harrat a
Robinsort andAhmed al Boué Harrah. By 2005 reem numbers had declined dramatically in Harre

1King Khalid Wildlife Research Center & Zoological Society ofl-Harrah with no animals recorded in 9% hours flying time (2-aero
London, Thumamah, PO. Box 61681, Riyadh, Kingdom of Saudplanes) in February 2005 although individual sightings had since bee
Arabia. E-mail: pckkwrc@yahoo.com.yk 2National Wildlife reported (Grobler pers.com.). Similar declines have been reporte
Research Centre, B. Box 1086 Taif, Kingdom of SaudArabia. from Al-Khunfah (Wacher 2002). Being classified as “vulnerable”

(i.e. facing a high risk of extinction in the wild) by the IUCN (2001)

The re-introduceddrabian Sand GazelleGazella subgut and with lage periodic die-df associated in the main citadel of

terosa maricd, locally known as reem, have experienced catastrofftahazat as-Sayd is disconcerting and heightens the plight for tt
ic periodic die-df in the Mahazat as-Sayd ReservEhis is discon species from Saudirabia.

certing for the management of a healthy viable population and-under Diet
scores the importance of active adaptive management. Reem are predominantly viewed as grazers, feeding ol
Mahazat as-Sayd ephemeral plants after rains but generally rely on dry grasse

Mahazat as-Sayd is a flat arid desert steppe located approlRenopods and desert melons (Thouless et al. 1991). Dwarf shru
mately 150 km northeast dfaif in western central Saudirabia are important browse (Harrison & Bates 1991) wihacher (1995)
(28°15'N, 41°40’E — elevation between 900 and 1 100 m above sw&hcating their use of bulbs, forbs, grasses and occasionally trees
level) covering an area of 2 244 EmThe climate is arid with anau i.e. browse in Uruq bani M'Arid. Haque (n.d.) confirms reem being
al rainfall — occurring mainly between March and May — highly-vaigrazers as observed in Mahazat as-Sayd, with grazing preferen
able ranging between 50-100 mm and the mean monthly minimsinown towardsPanicumand Sipagrostis grass species. Mowlavi
and maximum temperatures ranging between 2-21 °C and 29-4(Q*@78) noted that browsing formed thegkest part of the diet (86%) —
(Hague & Smith 1996, Islam et al. 2007fhe general area is undu increasing during the drier months — in Iran. Mohamed & Salef
lating sandy and/or gravel plains dominatedAmacia totilis trees (1991) state the importance of forbs in their diet from Bahrain.
and shrubs. Mahazat as-Sayd was designated a nature reserve in Population dynamics
1988, fenced in 1989, mainly for the re-introductiorcdbian oryx With their ability to produce twins, reem have a high intrin
(Oryx leucoyx) andAsian Houbara BustardChlamydotis undulaja sic rate of increase (Thouless et al. 1991) with population numbel
(Chassot et al. 2005). lgar predators have been eliminated from tHaown to “explode” under favourable conditions (Kingdon 1990).
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Furthermore, Philby (1923) and Raswan (1935) note that duri
drought conditions they move to more favourable condit@mmass
This fast growth rate without being unable to move unde
unfavourable conditions in an enclosed area such as Mahazat as-S
would continuously déct the population dynamics of the species wit
potentially dire long term consequences.
Range size, stocking rate and caying capacity

Mean range size is 600 km2 and 700 kmz2 for males ar
females as determined using radio telemetry in Urug Bani Ma’Ari
respectively The smallest and biggest range size w#skim? (?) and
2 100 km?2 (?) (\cher 1995). Envisaged fieldwork

Wacher (1995) estimated a “conservative” carrying capacity Active management within enclosed areas is imperative tc
of 300 reem (i.e. a stocking rate of 100 ha/individual) for the area withsyre a healthy populatiofhe mass die-&¢ and the prevention of
the best habitat (+300 km? of the entire 12 500 km?) in Uruq Bagigration from Mahazat as-Sayd necessitagenir research into the
Ma’Arid based on observations from northern Samibia. It was feeding ecology of reemAs rainfall is highly unpredictable and lpw
noted that within two years of above average rainfall this envisagﬁrgcticm management and determining a sustainable stocking rate &
carrying capacity was exceedeflthough the vegetation is not sim carrying capacity is essential.
ilar (Mahazat as-Sayd having a good coveAo&cia totilis whilst Staff from the King Khalid Wildlife Research Centre,
Uruq Bani Ma'Arid is typical sandy desert with scattered trees), usifigymamah and Nation®ildlife Research Centr@aif will initiate a
Wachets (1995) stocking rate estimate of 100 ha/individual for Urygsearch programme into the general feeding ecology of reem |
Bani Ma’Arid, would imply that Mahazat as-Sayd could potentiallyjghazat as-SaydThe focus will be on the food availabiljtabitat
stock 2 244 reem under suitable conditioAdthough 2 244 is pure s, diet and certain aspects of reem population dynamics to-form
speculative extrapolation it is a basis to work from with this study pigie 5 practical sustainable stocking rate and carrying capakity
posing to investigate this further eliminate the mass diefafurrently experienced in Mahazat as-Sayd

Although being a browser and slightly smaller in size, jawould be suggested, in support of Hague & Smith (1996) an
study on Idmi or Mountain gazell&éazella gazellpin SaudiArabia Ropinson (2007), that the carrying capacity of reem is determine
determined a mean exponential growth rate of 0.275 (SE = 0.029)ually and that excess animals are relocated to alternative sites
(Dunham, 1997). Using the equation for logistic growth future re-introductions. Mahazat as-Sayd could then be used as

nucleus breeding site for “free ranging” reem for such re-introduc
tions elsewhere.This is especially valid regarding the mass die-of

with an initial population of 164, intrinsic growth rate of 0.3 and a cafyperienced and the overall tenuous situation reem find them in Sau
rying capacity of 2 244 it would take approximately 20 years to reagfypia. These concerns and the potential research questions arou
a carrying capacity for reem in Mahazat as-Sayd. the feeding ecology of reem are important questions to answer
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during 1999 — i.e. 5-9 years (1991-1994) after the first re-introdugague, M.N. n.d. Reintroducing Arabian sand gazelle at Mahazat as-Say
tions. The need to determine a sustainable stocking rate and carryjAgypiished report, NCWCD, Pp 31.

capacity for reem is evident and requires further research. *Harrison, D.L. and Bates, P.J.J. 1991. The Mammals of Arabia. Harriso
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Zoological Museum, England. Pp. 354. Group structure and the efect of rainfall on Gazella
elslam, M.Z., Boug, A., Anagariyah, S., Ismail, K., Robinson, E.R. a%bgutterosa marica

Mohammed, O.B. 2007. Catastrophic drought-induced die-off of reinti{sater Cunningham, King Khalidildlife Research Center &
duced animals in Mahazat as-Sayd Protected Area in arid central Sa¢logical Society of Londor;humamah, FO. Box 61681, Riyadh,
Arabia. National Wildlife Reserach Centre, King Khalid Wildlife Researdkingdom of SaudArabia. E-mail:pckkwrc@yahoo.co.uk

Centre and National Commission for Wildlife Conservation and

Development, Saudi Arabia. Pp. 59. Intr oduction
«[lUCN 2001. The IUCN Red List of Threatened Species. IUCN, Gland, Reem Gazella subgutt@sa marica are viewed as highly
Switzerland. nomadic ungulates travelling vast distances for suitable forage follow

«Kingdon, J. 1990. Arabian Mammals — A Natural History. Government Pre§g Winter rains (Harrison & Bates 199Ihoulesset al. 1991) or dis
Ministry of Information, Bahrain. Pp. 279. playl_ng ll)enr?thy segsonafl_ mO\éetr)negi (Klggggnf1990). fSUChtk\]N'd'
*Mohamed, S.A. and Saleh, M. 1991. Natural diet of the Arabian Rhe [anging behaviour is confirmed byr&uss ( ) for reem from the

Gazella subautt icad | of Arid Envi s 20: 371.374 rug Bani Ma’arid Protectedrea. Numbers ranging between 10 to
azefla subguttwrsa marica Journat of Arid Environments <0 '™ 50 (Vesey-Fitzgerald 1952) or 50 to 100 animals have been reporte

*Mowlavi, M. 1978. Ecological studies of the goitered gaze@azella gom saudiArabia (Harrison & Bates 1991) with gatherings in the
subguttuosg in Khosh Yeilagh refuge, Iran. MSc thesis, Michigan Staignousands” from centrdisia (Kingdon 1990).According to Habibi
University. In: Hablbl, K. 1991. Arabian Gazelles. NCWCD Publication Nﬂ_ggl) their greater gregariousness is evident amongst reem in Capt

4, Saudi Arabia. Pp. 131. ity or when populations were still abundant onAlngbian Peninsula,
eParticipants at 4th International Conservation Workshop for the Threatesedhething not likely to be seen in the wild anymore.
Fauna of Arabia. 2003Gazella subguttursa ssp.marica In: IUCN 2007. Group size varies seasonally (e.gg&rgroup sizes documented

2007 IUCN Red List of Threatened Species. IUCN, Gland, Switzerland. during the winter — rainy — season) With reem commonly found ir
*Philby, H. St. J. B. 1923. Jauf and the north Arabia desert. JournaSgtall groups of between 6 to 12 animals throughout the yee
Geography 122: 242-249. In: Thouless, C.R., Grainger, J.G., Shobrak, m.&fjggdon 1990). Seasonal patterns in group size vary between 9-:

Habibi, K. 1991. Conservation status of gazelles in Saudi Arabia. Biologi@g'mals (winter months) and 2-5 animals (rest of.the year) in th
Conservation 58: 85-98. Harrat al-Harrah Protectetea (Wacher 2002)There is a tendency

*Raswan, C.R. 1935. The Black Tents of Arabia. Hutchinson, London. fo.group together (>10 individuals together) when resting gnd disper:
' ) o \}vq'\en foraging as observed by Launay & Launay (1992) in an-enclc
Thouless, C.R., Grainger, J.G., Shobrak, M. and Habibi, K. 19%re (25 ha) in the Mahazat as-Sayd Prote&ted.
Conservation status of gazelles in Saudi Arabia. Biological Conservation 58: ggijal group structure in ungulates is closely related to eeolog
85-98. cal factors such as the type of habitat and food availability (Jarma
*Reed, D.H., O'Grady, J.J., Ballou, J.D. and Frankham, R. 2003. The frequed74, Recarte et al 1991). During an ongoing study into the feedir
cy and severity of catastrophic die-offs in vertebrates. Animal Conservatioeéology of reem in the Mahazat as-Sayd Prote&ted observations
109-114. on group structure and condition assessments have been documer
*Robinson, E.R. 2007. Reem mortality in Mahazat as-Sayd: Vegetatien donan attempt to understand how these changes are related to fo
dition. Unpublished Quarterly report, July-September 2007, KKWREESources availability in an enclosed area in south western Sau
Thumamah. Pp. 59. Arabia.
“Thouless, C.R., Grainger, J.G., Shobrak, M. and Habibi, K. 19df€thods

Conservation status of gazelles in Saudi Arabia. Biological Conservation g%r iI-rgijlzl\j;;dzggr;pvgzlféor;eogoiggz grolgi\eeozsiizlsdt;p?gsng(nl\:::i

85-98. o ) females, sub adult, juveniles and mixed) were considered.
*Wacher, T. 1995. Sand gazelle monitoring at Urug Bani Ma'Arfd 3Results

Progress Report KKWRC, Thumamah. A total of 21, 85 and 12 groups including 41, 245 and 343 indi
*Wacher, T. J. 2002. Bi-monthly report, November—-December 2002. viduals were observed during spring — Mampril and May 2008,
Unpublished KKWRC report to NCWCD. respectively (Figure Tfable 1).

*Wacher, T. J. and Al Toum, M. 2002. Harrat al Harrah aerial survey repo|

. Figure 1.
Unpublished KKWRC report to NCWCD, January 2002. gure

The number of
reem goups
and individuals
as  obseved
during spring
2008 in the
Mahazat as-
Sayd Potected
Area.
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A meangroup sizeof 1.95+1.72, 2.88+4.19 and 3.06+5.35 angivenile and unknown sex groups have been excluded due to too fe
median group size of 1, 2 and 2 animals were observed during spoingervations (Figure 4).
— March,April and May 2008, respectivelyrhe majority of the reem
group observations fell within the group sizes 1 to 3 individuals
(March — 91%April — 79% & May — 79%) (Figure 2)A range of 1-
8, 1-26 and 1-53 individuals per group were observed during March,
April and May The nonparametric Kruskal-&Mlis one-wayANOVA
test to determine ddrences in group sizes between months was used.
Differences in group sizes were all highly significant — i.e. March and
April (Kruskal-Wallis 42.042, df = 7, p = 0.000), March and May
(Kruskal-Wallis 39.263, df = 7, p = 0.000) andpril and May
(Kruskal-Wallis 33.757, df = 7, p = 0.000).

Figure 4. Frequency (%) of each gup size during spring in the
Mahazat as-Sayd BtectedArea. Sub adults (1 gup), juveniles (no
groups) and unknown (unable to identify and sex kefiooving off)

sex goups (14 goups) ae excluded hex.

During rainfall episodes iApril and May the mean group size
Figure 2. Group size — number oéem individuals per gup — as changed 1 to 3 days after the rain (Figures 5 & 6). Durlngnt 12
obsewred during spring 2008 in the Mahazat as-Sayoté&utedArea. April 2008 between 8 and 15 mm were measured throughout th
south-western parts of the Protecfg@a resulting in a mean group

There were no major significant fiifences in the number of soli sjze change on D Daytday of the rain) of 0.92+1.15 (N=26 groups,
tary male groups (_:ompared to solitary female groups (tE62df = ange: 1-5) to 7+8.15 (N=10 groups, range: 1-22) on D% qay
2, p = 0.169), solitary male groups compared to mixed groups ffer the rain) (Figure 4)The lage standard deviations are due to the
4'_000’ df = 2, p = 0.057) and solitary female groups compar_ecHng in group size from 1 up to 26 individualg\pril. The median
”_"X‘“t‘?' groups (t=-1.723,df=2,p= O.227}1e_re were also no major roup size changed from 1 to 3 animals three days after the rainfz
significant d|fer§nces between the observation months — e.g. Maj sode indicating a significant change in group structure associat
compared tapril (t = -3.974, df = 2, p = 0.058), March compared i, rainfall.  Howeverdifferences in group size between the day of

May (t = '_4'727'_df = 2, p = 0.042) anqril comp;ar_ed to May (t = 4o rain (D Day —i.e. day of rain) and a combination of following days
1.835,df=2,p= 0.2(_)8)Very few sub adult (1.2% ifpril) animals D+1-7 —i.e. 1 to 7 days after rain) were not statistically significantly
were observed as being solitary and the unknown category was d {Qrent (Kruskal-Villlis 10.81, df = 8, p = 0.213).

animals fleeing before being counted or sexed accurately (Figure=2

Figure 5. Mean grup size changes after rain (indicated byoav)
during April 2008 in the Mahazat as-Sayddogected aga.

During 30April and 1 May (lightly scattered showers) and again

Figure 3. Frequency of each gup type during spring i_n the Mahgzabn 17 and 18 May 2008 (light to moderate scattered showers — 10 ir
as-Sayd RutectedArea. The 28 gups obsered during an aerial in places) rain fell in the vicinity of the Protectécea although only

count ae excluded her light showers (not measurable in most cases) were experience

. . throughout the entire Protect@dea. This resulted in a mean group
The majority of the males were observed as individuals (74.5 %, . . .
& change on D DayYtday of the rain — two rainfall periods cem

N=71 groups) while there were more females observed as pairs . ] |
males (25 % versus 18.3 %, N=44 groups). Most mixed groups c |Hed here) of 1.38+0.52 (N=8 groups, range: 1-2) to 4.03+8.3

sisted of 2 and 3 animals (31.6 & 29.8%, N=57 groups). Sub adiM=40 groups, range: 1-53) on D+B{day after the rain) (Figure 5).
The lage standard deviations are due to the range in group size fro
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1 up to 53 individuals in MayThe median group size changed fronenvironmental conditions should be investigated further

1 to 2 animals two days after the rainfall episode indicating a change The total absence of juveniles is indicative of the overall poor
in group structure associated with rainfalhis follow up rain did not environmental conditions and consequently poor reproduction in reel
result in as big a change in median group size as during the first rdiming dry spells.A handful of female carcasses with foetuses were
for the season duringpril. These follow up rains were also scattereldcated indicating that conception occurred, but that pregnant femals
and light compared to the downpour of 8-15 mm durkmil. either aborted or that juveniles succumbed shortly after birth and/c
However differences in group size between the day of the rain (D Diéaat the pregnant females died due to the lack of adequate food ave
—i.e. day of rain) and a combination of following days (D+1-4 — i.ability.

1 to 4 days after rain) were not statistically significantlyfed#nt The smaller group sizes of 2 to 3 animals are to be expected dt
(Kruskal-Wallis 5.133, df = 5, p = 0.400). ing adverse environmental conditions and similar to group sizes i
northern SaudArabia (Wacher 2002). Morning and late afternoon

observations coincide with the main diurnal foraging period for reem
a time when reem tend to disperse as opposed to clump (Launay
Launay 1992) which may also account for the smaller group:
observed. Nocturnal group size changes — if any — were not dete
mined.

These changes in group structure related to environmental conc
tions should be conducted as ongoing field research to improve tt
understanding of the dynamics of reem in Proteé&szhs. This
would contribute to the successful management of such populations

SaudiArabia.

Figure 6. Mean goup size changes after rain (indicated byoav) References
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The significant dierence in group size observed betwéni m] rman, P.J. 1974. The social organisation f antelopes in relation to their ec
and May is probably due to the rainfall experienced during this ti og%. Behaviour 48: 215267,

with Iarger groups.of up tp 53 .anlmals be'”g observﬁhgse lager *Kingdon, J. 1990. Arabian Mammals — A Natural History. Government Press
group sizes associated with rainfall are confirmed by Kingdon (199Qiistry of information, Bahrain. Pp. 279.

According to al Subai (pers com) groups of up to 100 animals hav&unay, F. and Launay, C. 1992. Daily activity and social organization of thy
been observed in Mahazat as-Sayd during the rainy se@sermean Goitered GazelleGazella subguttasa maricd. Ongulates/Ungulates 91:
and median group sizes also change a few days after rainfall evari#s377.

with animals observed moving towards the areas that had recefiagarte, J.M., Recuerda, P., Obregén, F. and Bosch, M.D. 1991. Winter hal
rain. These movements of individuals and smaller groups towaFﬂ‘sar‘d group structure. relationships in sympatric Red Deer and Fallow De
rain could be responsible for the herdinteef of reem and are sup 'N Sierra Morena (Spain). Ongules/Ungulates 91: 287-289.

. . . wr o *Strauss, M. 2000. Urug Bani Maarid — Wildlife Biologist's Report. Annual
portive of the migratory nature as documented for redims “fol eport, KKWRC, Thumamah.

lowing of rains” is confirmed _by Harrison & Bates (1991) aq houless, C.R., Grainger, J.G., Shobrak, M. and Habibi, K. 1991
Thoulesset al. (1991). Observations of reem movement and herdiggnservation status of gazelles in Saudi Arabia. Biological Conservation 5t
effect associated with local showers in the Mahazat as-Sayd Protegtegh.
Area suggests that they are highly migratory during the rainy seasmsey-Fitzgerald, L. D. E. F. 1952. Wildlife in Arabia. Oryx 1(5): 232-235.
in SaudiArabia. This rain-associated herdindexft was probably also *Wacher, T. J. 2002. Bi-monthly report, November-December 2002.
utilised by local tribes in the past as indicated by the numerous “kitegpublished KKWRC report to NCWCD.
— stone walled funnels and traps meant to capture/kijjelaumbers
of animals — as scattered throughout Saudbia. The importance of
this herding €&ct on the social dynamics of reem can only be specu
lated on, but would suggest a time of group structure change witl
related genetic implications.
The higher rate of solitary animals (males & females) during
March is probably due to the dry conditions experienced before thi
rains with the focus on food acquisition and less interest in social an
sexual activities — i.e. less itspecific competition and morefief
cient exploitation of the available resources. Such changes in grou
structure due to poor food resources are confirmed by Jarman (197¢
This changed slightly after the rainsApril and May The high rate
of solitary females was unexpected, but probably also due to the pot
environmental conditions. Such changes in group structure related to

Discussion
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