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From IUCN and ASG 

IUCN Planning guidelines 
A revised version of the IUCN Guidelines for Species Conservation Planning was published at the 
end of 2017 (https://www.iucn.org/theme/species/publications/guidelines). This is the product of a 
wide consultation across SSC, led by Mark Stanley Price between 2015 and 2017, as Chair of the 
SSC Conservation Planning Sub-Committee (SCPSC) during the last IUCN quadrennium. The 
consultation included active engagement of SCPSC members (including members of ASG) and 
numerous contributions from SSC Specialist Groups. 

Sustainable tourism guidelines 
Tourism partnerships and concessions in protected areas: Cooperating for success has been 
developed for the CBD by the IUCN World Commission on Protected Areas (WCPA) Tourism and 
Protected Areas Specialist Group (TAPAS Group). The aim of the guidelines is to provide 
information to support PA authorities to achieve sustainable tourism operations in their protected 
areas; to bring benefits to conservation and other purposes for which the protected area has been 
declared; and to avoid or mitigate negative impacts. Available at 
https://portals.iucn.org/library/node/46956 

Cuvier’s Gazelle Action Plan 
The conservation strategy for Cuvier’s Gazelle Gazella cuvieri has been published recently by the 
Mediterranean Species Programme of the Centre for IUCN Mediterranean Cooperation. The strategy 
was developed at a workshop in Tunisia organised by IUCN Mediterranean Species Programme in 
cooperation with ASG. The strategy is available to download in French: 
https://portals.iucn.org/library/node/47609 
and English: https://portals.iucn.org/library/node/47686 

Global Reintroduction Perspectives: 2018. 
The sixth edition has recently been published by the IUCN/SSC Reintroduction Specialist Group and 
Environment Agency – Abu Dhabi and edited by Pritpal S. Soorae. It presents case studies from 
around the world, including three antelopes: Addax in Djebil NP, Tunisia, Arabian Gazelle on the 
Farasan Islands, Saudi Arabia and Scimitar-horned Oryx in Chad. The book is available from 
https://portals.iucn.org/library/node/47668    

IUCN Red List of Threatened Species 
Reassessments of all antelope species and subspecies have been submitted to the Global Mammal 
Assessment team in Rome. Most of these are available on the IUCN Red list website and the last set 
are due to be formally published soon. An update and analysis of the results will appear in the next 
issue of Gnusletter. Three species have not been assessed as they are deemed to be invalid: Red 
Gazelle Eudorcas rufina, Gazella erlangeri and Gazella arabica (as originally described from the 
Farasan islands; this name has been transferred to the gazelles of the Arabian Peninsula formerly 
included in Gazella gazella). Full details will be included in the Red List update.        
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https://www.iucn.org/theme/species/publications/guidelines
https://portals.iucn.org/library/node/46956
https://portals.iucn.org/library/node/47609
https://portals.iucn.org/library/node/47686
https://portals.iucn.org/library/node/47668


4 | P a g e

Meetings 

Arabian Oryx record-keeping 
A three-day technical workshop took place on 9-11 October 2017, focusing on Arabian Oryx record 
keeping. It was held at the offices of Environment Agency – Abu Dhabi (EAD) and was organized 
by the General Secretariat for the Conservation of the Arabian Oryx (GSCAO) in partnership with Al 
Bustan Zoological Centre (ABZC). The key objective was to provide insight on the importance of 
basic wildlife records management and training on the Zoological Information Management System 
(ZIMS). The workshop was attended by 41 wildlife biologists, researchers, veterinarians and 
conservation managers of Arabian Oryx collections from Bahrain, Jordan, Saudi Arabia, UAE, and 
USA. The workshop recommended GSCAO to establish a working group for formulating guidelines 
on best practices for data capture and be the hub for all Arabian Oryx data in the range states.  

Gazelle husbandry training 
In October 2017, the Mediterranean Species Programme of the IUCN Mediterranean Cooperation 
organised a training course at Tlemcen in Algeria on husbandry and management of gazelles, in 
collaboration with the Algerian Direction Générale des Forêts, EEZA (Almeria), Marwell Wildlife 
and IUCN Antelope SG. The training course was attended by about 50 participants from Algeria, 
Morocco, and Tunisia. Increasing the capacity for captive breeding of Slender-horned Gazelle 
Gazella leptoceros within Algeria and Tunisia is seen as a conservation priority. A report in French 
is available. 

Sharjah International Conservation Forum for Arabian Biodiversity (SICFAB) 
The 19th annual SICFAB forum took place in UAE, 5-8 February 2018. One of the main themes was 
identification of Key Biodiversity Areas for the Arabian Peninsula. More than 20 KBAs were 
identified, based on the criteria in the new IUCN KBA Standard. Several KBAs were identified on 
the basis of their antelope populations (Oryx leucoryx, Gazella arabica, Gazella marica).    

Convention on Migratory Species MS Central Asian Mammals Initiative (CAMI) 
The CMS CAMI mid-term project review workshop took place 16-19 April 2018 on the island of 
Wilm, funded by the German Federal Ministry of the Environment. CAMI covers 14 countries and 
15 species, including five antelopes (Goitered Gazelle, Chinkara, Saiga, Tibetan Gazelle, Tibetan 
Antelope). Project reports were presented, species status updated and priorities for the second half of 
the project recommended.    

Sahelo-Saharan Interest Group (SSIG) 
The 18th SSIG meeting took place at Bussy St Georges, near Paris, 2-4 May 2014. Several talks 
covered antelopes and associated topics, including Scimitar-horned Oryx in in Tunisia and the 
reintroduction in Chad, Western Derby Eland, antelopes in Morocco, Dama Gazelle genomic study, 
progress by the Source Population Alliance and AZA Saving Animals from Extinction initiatives, 
armed conflict in the Sahara-Sahel and livestock ownership. Short planning sessions led by ASG also 
took place on Slender-horned Gazelle Gazella leptoceros and Dama gazelle Nanger dama.  
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Forthcoming meetings 
Conservation Asia  
The Society for Conservation Biology (SCB) Asia Section meeting, Conservation Asia: 
Mainstreaming Conservation in a Changing Asia will take place on 6-10 August 2018 at the 
American University of Central Asia, Bishkek, Kyrgyz Republic. Sessions will include saiga and 
many topics relevant to antelope conservation in Asia. Further details at 
www.conservationasia2018.org 

Reintroduction  
The 2nd International Wildlife Reintroduction Conference will take place on 13-16 November 2018 
at Lincoln Park Zoo, Chicago, in partnership with the IUCN Reintroduction Specialist Group. 
Reintroduction biologists and managers from around the globe will convene to share information, 
successes and lessons learned from experiences restoring wildlife back into the wild. Further details 
at https://www.reintro.org/ 

Antelope Research Projects 

Dung production rates 
Hilde Van Leeuwe is carrying out foot surveys in NE Central African Republic (CAR), monitoring 
live observations and also dung piles to try to estimate density. A dung decay study began about 2 
months ago to provide a season- and site-adapted value for dung decay information on dung 
production is needed for the following species: Alcelaphus buselaphus (Hartebeest), Hippotragus 
equinus (Roan antelope), Kobus ellipsiprymnus (Waterbuck), Tragelaphus eurycerus (Bongo), 
Tragelaphus derbianus (Common Eland), Tragelaphus scriptus (Bushbuck), Cephalophus 
sylvicultor (Yellow-backed duiker), C. rufilatus (Red-flanked duiker), Sylvicapra grimmia (Bush 
duiker) and two suid species: Potamochoerus porcus (Bushpig),  Phacochoerus porcus (Warthog). If 
anyone can help or advise on where to find dung production rates, please contact Hilde: 
hvanleeuwe@wcs.org 

Bot flies 
Socrates Latanta is conducting research at UC Davis on the evolution and diversification of bot flies. 
To date, Gedoelstia, Kirkioestrus, Pharyngomyia, Pallasiomyia (on Saiga antelope), Pavlovskiata 
(on Goitered Gazelle) species are known to attack antelopes. Moreover, several species of bot flies 
are known to parasitize wild mammals and livestock globally, but their biology is not fully 
understood nor if there are shifting in their host space. If anyone has recorded and collected 
any parasitic bot flies during health inspections, field work, surveys and/or monitoring events, please 
contact Socrates: sdletana@ucdavis.edu 
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Obituary 

A Tribute to Colin Groves - Roland Wirth 

Professor Colin Groves passed away peacefully on 30 November 2017 at the age of 75. 
With eight books, two edited monographs and approximately 300 refereed articles (as of 2015) his 
list of publications is huge, and everybody with an interest in the taxonomy of primates, ungulates, 
cats, marsupials, or in fact mammals in general will know his name. To many it is almost incredible 
that such a remarkably rich publication record left him time to care for an extended network of 
friends, students, colleagues and correspondents worldwide, whom he advised almost daily in 
countless taxonomic questions. Therefore, his influence extended considerably beyond the writings 
that he authored directly. 

Colin had a very keen interest in (and knowledge of) conservation problems, and beyond academic 
interest and fascination with the diversity, and beauty, of the living world his research was also 
driven by the concern that species might go extinct because their true distinctiveness is not 
recognized and therefore nobody was paying attention. 

With primates, Groves’ book Primate Taxonomy published in 2001 set the basis for the species 
systematics of primates as we presently understand it. I noticed at a primate conference how highly 
respected Colin is, where merely his presence resulted in the standing ovation of the audience; and 
two primate taxa (one in the Neotropics and one in Madagascar), and a species of fossil anoa were 
named in his honor shortly before he passed away. 

Finally, he published his companion work (together with Peter Grubb) Ungulate Taxonomy in 2011. 
In this case, Colin received [critical reviews] including outright refusal by a few, ranging from “this 
or that is based on very limited data…” to “I won’t even discuss this…” These responses 
misinterpret the book and what Colin wanted to achieve. The critics, it seems, have only glanced 
over certain pages but did not read how Groves himself puts the book in context. 

The Preface to Ungulate Taxonomy provides the following clarification: 
It has now been nearly a century that the last major survey of ungulate taxonomy appeared…. We 
(Colin speaking for himself and his late co-author and co-worker Peter Grubb) do not intend to 
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present this book as a finished proposition. Time and again we remark that more research is needed; 
we want, above all, to stimulate more taxonomic research on ungulates. 

[Groves] has assembled not only what is known but particularly where the gaps are. Colin’s ungulate 
book summarized decades of museum work of two scientists who had seen almost all of these 
species in some series, and who have studied in greater or lesser depth an astonishing number of 
these themselves. The book’s value rests with the pattern perception of an unusually experienced 
taxonomist, studying mammals over 50 years, thereby permitting serious hypotheses presented for 
later confirmation. Colin proposed many taxa, which are surely, likely, or just perhaps valid taxa, and 
not few of them have been hitherto overlooked or ranked too low. 

One should also remember that by the middle of the last century the taxonomy of no other mammal 
group had become lumped as extensively as were the ungulates. Just think of the hirola Beatragus 
hunteri which is now generally accepted as a monotypic genus of its own, of great phylogenetic 
interest, but not that long ago was merely considered a subspecies of the topi Damaliscus lunatus. 
For many other ungulate taxa, this lumping (or taxonomic deflation, as some call it) has never been 
challenged by a fresh look at their taxonomy, and this is what Colin wanted to set into motion. 

He genuinely did not mind being disproven by superior results, rather he was happy if he had 
stimulated others to produce such [results]. Without any doubt, generations of ungulate biologists to 
come will have to [consider] this work, as an inspiration, as a piece to argue against, or as a stimulus 
not to continue the present-day mainstream taxonomy uncritically. Only future can tell if Colin’s 
concept of his version of the Phylogenetic Species Concept will lead to a significant transformation 
of antelope systematics. But he has without any doubt great merits to make quite clear that many 
applications in conservation biology are guided by somewhat arbitrary, entirely formalistic and not at 
all empirically mandatory definitions of what leading biologists long ago, with the theoretical 
concepts of the early 20th century, had deemed proper species delimitations. More likely than not, 
later zoologists will grant Colin a prominent role in the current process of developing a new 
consensus about species concepts, open as such a debate necessarily still is.  

 Colin was an extraordinarily nice, friendly and modest person, and during the 40 years of our 
friendship I never noticed him shouting or angry. He enjoyed the company of his many friends, and 
his and his wife Phyll’s home in Canberra was always open to everybody. Let me end these few 
sentences with citing Erik Meijaard once again, as he perfectly puts into words what I and many 
other friends of Colin feel as well: 

“I will deeply miss Colin as the kindest, brightest, funniest and most fearless friend I could have 
ever had….and Colin didn’t just teach me what it means to be a good scientist but showed how to 
be a good and kind human being.” - Erik Meijaard 

Return to               Table of Contents
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Opinion 

Systematics and the management units of the dama gazelle Nanger dama 
Arnd Schreiber1, Eulalia Moreno2, Colin Groves3, Jan Robovský4 
1Heidelberg, Germany (arnd.schreiber@web.de) 
2 Ecología Funcional y Evolutiva, CSIC, Almeria, Spain (emoreno@eeza.csic.es) 
3 Australian National University, Canberra, Australia. Deceased 30th November 2017 
4 University of South Bohemia, České Budějovice, Czech Republic (jrobovsky@seznam.cz) 

Senn et al. (2014) and RZSS and IUCN Antelope SG (2014) claimed that the conservation of the 
dama gazelle would probably profit from lumping the different putative subspecies, and from 
combining the two traditional studbook projects by interbreeding them in zoological gardens. We are 
deeply concerned about this proposal, which seems to be already partially executed by establishing a 
“cross-breeding experiment” to produce subspecies hybrids experimentally at the Al Ain Zoo. 

The proposals of Senn et al. (2014) rest on a slender database and are premature considering our still 
inadequate insight into dama gazelle systematics. We are appalled by the apparent haste with which 
initial and partial insights are translated into practice, apparently without proper debate of all relevant 
scientific disciplines or, indeed, in our opinion, without an understanding of the nature of taxonomy.  
These prolific and fertile herds (representing two different taxa, presently classified as different 
subspecies), despite both being descended from a very small number of founders, have produced 
ample surplus for various reintroduction projects; consequently, some scientists and several persons 
having responsibility for the management of captive dama gazelles were astonished to learn from 
Senn et al. (2014) that the two herds, instead of being a great conservation success as hitherto 
believed, constitute a “conservation dilemma” and need to be salvaged by a reformed taxonomy.  

The dama gazelle (presently regarded as a single species Nanger dama) is a rare antelope from the 
arid desert fringes and the sub-Saharan Sahel belt in North Africa (IUCN SSC Antelope Specialist 
Group 2016).  It originally occurred from Morocco and Senegal east to the Nile in Sudan. Its status is 
considered critical, with only a few small, scattered relict populations known to remain, in Mali, 
Niger, Chad and presumably Sudan (RZSS and IUCN Antelope SG 2014). Two thriving captive 
herds have been managed by studbooks in zoos over a number of decades: one of them descends 
from founders captured in the former Spanish Sahara, designated Nanger dama mhorr or N. d. 
lozanoi, the other from founders from Chad, designated N. d. dama or N. d. ruficollis. Nobody 
working with these herds has ever questioned that they represent two distinct taxa, with non-
overlapping phenotypes (colour patterns) which breed true through multiple generations. Both herds 
are notoriously fertile and are able to deliver as much surplus for reintroduction projects as desired: 
of the mhorr gazelle, for example, over 2100 individuals have been born in captivity (1971-2017); 
mean mortality has been less than 25 % for the last 15 years, accidental trauma excluded (Moreno, 
own data). 

The challenge: Senn et al. (2014) studied a 560 base pair segment of the control region and a partial 
421 base pair portion of the cytochrome b gene (both mtDNA) in gazelles of the two breeding groups 
as well as some samples from the wild. Despite the rather large number of haplotypes in relation to 
sample size (when the small number of founders of the zoo herds is considered), which impedes 
somewhat all taxonomic conclusions, the authors felt that the geographical structure shown by the 
two sequences would not support separate subspecies status. 
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In doing so, they make implied assumptions 
which are either untestable or wrong. They 
discussed their findings as if this minor subset of 
mtDNA represented the entire genome, and the 
sole criterion for taxonomic status, without 
reference to the very considerable morphological 
and chromosomal differentiation involved; 
instead, they speculated that a reduction in 
genetic variation by captive breeding has led the 
dama gazelle into a conservation dilemma. They 
dismissed the noticeable morphological variation 
in dama gazelles as being clinal, although the 
very uneven distribution of available study 
specimens in museums and zoos, which 
originated predominantly from only three regions 
spread across thousands of kilometres of range, 
renders it impossible to know if variation is 
indeed clinal, or represents the stepwise 
succession of distinctive types. They argued that 
“evidence for inbreeding depression in a captive 
population has already been found “, mentioning 
as evidence the papers by Ruíz-López et al. 
(2012) and Alados and Escos (1991) on the 
captive mhorr population; in the meantime, 
however, a new studbook (Espeso 2012) had 
reorganized the pedigree of this herd, concluding 

a founder number of 5 rather than 11, and accordingly a significantly different pedigree for the herd. 
Consequently, Senn et al. (2014) made their argument concerning inbreeding with erroneous 
pedigree data; in addition, they overlooked Ibáñez et al. (2012), who found no sign of inbreeding 
damage, referring contradictory results obtained for this breeding herd to the different pedigree 
assumptions used by various authors. We also add that none of these researchers took account of the 
chromosomal polymorphism of the dama gazelle, with demonstrated meiotic problems in some 
cytogenetic crossings; this complication renders any mere statistical correlations between 
consanguinity and fertility spurious, as long as the karyotypes and chromosomal fine structure of the 
individuals is unknown. This is the context in which Senn et al. (2014) considered abolishing the 
putative subspecies and creating a mixed herd.  This was endorsed by RZSS and IUCN Antelope 
Specialist Group (2014).  “Experimental hybridization” has been started in Al Ain Zoo to “test 
outbreeding depression”. This challenge, and in particular the haste to proceed from very limited 
molecular data to hybridization, has alarmed other conservationists, including biologists responsible 
for the captive herds, who are concerned about the potential implications for existing breeding 
programmes.  

Subsequent developments: Colleagues in charge of breeding dama gazelles approached the signees 
of this letter, arguing that correct management decisions must be based on as wide as possible a 
scientific background, and that the conservation of the dama gazelle complex needs to avoid hasty 
decisions and “destructive activism”. Since 2015, therefore, we have been compiling a literature base 
of nearly 200 titles on dama gazelle classification and biogeography and seeing that no single serious 
taxonomic revision is available we have decided to engage in such a revision, using cranial and 
postcranial morphometrics and the external phenotype as markers. Remarkably, despite almost 200 
papers in our literature base on dama gazelle morphology or distribution, most authors commented - 

Photo – White Oak Conservation 
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and that somewhat superficially - merely on the eye-catching colouration of the dorsal saddle patch, 
which is also the only morphological character considered by Senn et al. (2014); but there is as yet 
no single paper on other external features or on cranial or postcranial morphometry, a potentially 
very important character complex in bovid taxonomy.  

The PhD Thesis by Cano Perez (1991) might come closest to a taxonomic revision, but it considered 
only colour patterns of museum skins, and not their colour qualities, nor craniometry, and a mere 
subsample of 50 of the many more available museum skins from the wild, in addition to skins from 
120 zoo-living gazelles (which however descend from very few founders), and the results have been 
made accessible only by a condensed preprint version published in German language in a non-
refereed zoo journal (Cano Perez 1984). No phenotypic trait of the dama gazelle has been examined 
using modern, quantitative phylogenetic methods so far: Population statistics to compare within-
group and among-group variation have never been employed. There is as yet simply no reliable 
knowledge basis to judge the depth of geographic differentiation involved. Cano Perez (1991) 
accepted three subspecies out of the eight that have been proposed but had to admit that of several 
described taxa no or next to no material had been available for study. 

In our ongoing project we have investigated what appears to represent the majority of relevant 
material in museums, including the types of all proposed species and subspecies. The total dataset 
currently amounts to about 170 skulls, 150 skins, 80 skeletons and 280 horns. Currently we are 
evaluating the statistics of the characters, but already one can conclude that a monotypic dama 
gazelle does not result from our work. Too many functionally - and, therefore, presumably 
genetically - independent characters differentiate regional populations. We are presently quantifying 
what percentages of the various populations can be identified from these morphological markers, to 
see for which populations the threshold for subspecies distinction is met, or if the dama gazelle is 
indeed a single species. 

In parallel, a research group in Spain (with which one of us (EM) is working) is extending the initial 
data by Senn et al. (2014) to a larger sample of loci, including nuclear genes. So far only a few 
representatives of the two zoo herds have been screened, but in several chosen genes there was no 
overlap in alleles between them. The database is still insufficient, but so far it seems not to support 
the conclusions of Senn et al. (2014). 

Our biggest unease is the haste in translating a very limited molecular database into decisions on how 
to manage captive populations currently considered as different subspecies.  We are also concerned 
what happens with the hybrids of the “experimental” cross-breeding, and concerned that they should 
not, by chance or carelessness, enter the studbook herd, or be used for reintroduction. In many ways 
the assumptions of Senn et al. (2014) remind us of the early pioneer days of molecular taxonomy, 
when such narrowly based datasets were all that were possible for research labs. Today, in the light 
of routine sequencing of entire nuclear genomes even at the level of larger population samples, the 
lumping of taxa merely due to a failure to find sufficient differentiation in 1-2 mitogenes seems 
outdated and unacceptable. 

Dama gazelle cytogenetics likewise needs additional work. So far, research has revealed 
chromosome numbers of 2n = 34, 38, 39, or 40. The range of 38-40 chromosomes could be due to 
Robertsonian polymorphism and is observed within single herds, and perhaps may represent 
variation that is neutral for reproductive fitness (O’Brien 2006). Yet even this variation needs deeper 
study by more sophisticated methods, since it appears to correlate with internal chromosomal 
reconstructions (Arroyo Nombela et al. 1990). The grossly deviating 2n = 34 (Vassart 1993) has not 
been reinvestigated and is not understood; in an extreme case it could indicate cryptic speciation. 
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Male and female dama gazelles have different sex-specific translocations of one gonosome (sex 
chromosome) with an autosome, with the risk of lowered fertility in males due to the formation of 
quadrivalents in male meiosis liable to segregation disturbance; in fact, Arroyo Nombela et al. (1990) 
observed fertility problems due to disturbed meiotic segregation in some crossings. In addition, there 
are differences among the two captive herds (different subspecies), with a small acrocentric Y1 and 
two free autosomes of chromosome pair 14 in N. d. dama/ruficollis, but a long submetacentric Y1 
and only one free autosome in pair 14 in N. d. mhorr/lozanoi (Arroyo Nombela et al. 1990). The 
sister species of the dama gazelle, N. soemmerringii, is known to have even more complex 
chromosomal patterns and with 2n = 34-40 it might be the ungulate species (complex) with the least 
understood and most complicated cytogenetics. This bewildering genetic complexity has never been 
explained, nor its taxonomic consequences evaluated, and it appears that dama gazelles are a 
comparably variable cytogenetic complex, rendering the genus Nanger an extreme case of genetic 
complexity among all ungulates. Quick answers are not to be expected, but the omittance of 
cytogenetics from taxonomic decisions is prohibited. We have no insight at all into what this 
cytogenetic complexity means, in terms of either taxonomy - cryptic speciation? - or of the breeding 
success of chromosomal hybrids. High-resolution banding is needed to discern if such numerical 
variation within and among populations is only the tip of an iceberg of very polymorphic 
chromosomal structures, as the initial insights by Arroyo Nombela et al. (1990) seem to indicate. 
Without such knowledge the hybridization of demonstrably differentiated chromosomal variants is 
irresponsible. Clearly, any such “breeding experiment” to test the fitness of crosses would need to 
involve cytogenetic typing to make its results interpretable at all. 

In addition to formal taxonomy, there remains the complex problem of management units in the face 
of biological differences. Dama gazelles in the Sahel region have to cope with severe aridity and 
dynamic and often unpredictable resources. Some populations were said to be non-migratory, but in 
others long-distance migrations have been observed, equalling or surpassing in mere distance the 
treks of wildebeest in the Serengeti: Extensive migrations have been mentioned from the Western 
Sahara and from the contact region of Algeria, Mali and Niger, e.g. between the Adrar des Ifoghas in 
Mali and the Ahaggar in south-central Algeria (Lhote 1945). Such regional specializations of 
lifestyle are a relevant discussion point when defining biological management units. Rutting takes 
place in April/May in Chad and in September/October in Sudan; offspring are dropped in Sudan in 
April, but in Niger in September/October. According to Dragesco-Joffe (1993) these different 
seasonalities are adaptive, connected to pasture available when lactation needs a maximum of protein 
and energy. There is only limited knowledge to what extent the ubiquitously adaptive annual cycle of 
reproduction in ungulates has a hereditary basis, but what little is known does suggest that a genetic 
basis is present (Schreiber and Zimmermann 2006). Finding that a couple of zoo-living F1 hybrids 
between the two taxa currently kept in zoos are healthy and fertile, as seems to be the aim of 
“experimental crossing” in the Al Ain Zoo (Banfield et al. 2017), does not clarify how these hybrids 
would behave after reintroduction into the wild, how their circumannual seasonality is harmonized 
with the regional climate, if and how they tend to migrate, or how they function against any other 
ecological necessities in the wild.  

Good wild populations of dama gazelle for study are no longer extant or at best hardly accessible. 
The insights needed to foresee any possible risks from lumping are therefore not easy to obtain, or 
not obtainable at all. A precautionary principle is indicated in such a situation of ignorance; the 
purposeful mixing of two studbook populations derived from capture sites thousands of kilometres 
apart is a risk indeed. At the very least any lumping should rest on scientific data, which are simply 
unavailable at the moment, and cannot be substituted by rapidly assembled sequences from two 
(linked) genes only. Banfield et al. (2017) make the - to us - inexplicable claim that “Conservation 
management options will be increased if we stop managing the proposed subspecies separately”; on 
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the contrary, it is evident that options will be closed off by merging them.  We would add that 
conservation actions should rest on an accepted scientific consensus based on discussion of a broad 
set of results coming from different disciplines.     

We intend to publish our morphological revision in due course and hope that the Spanish molecular 
study can be likewise completed in the near future.  
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Response to Schreiber et al. (2018) 
Helen Senn1, Lisa Banfield2, Arshad Toosy2  
1Royal Zoological Society of Scotland; 2Al Ain Zoo 

We welcome scientific debate on the issues laid out within the publication Senn et al (2014) 
summarised in RZSS and IUCN Antelope SG (2014) and updated in Gnusletter vol. 33 No1. Senn et 
al. (2016). To date the study has analysed 227 gazelle samples from across most known populations 
in the wild and captivity (Gnusletter vol. 33 No1). 

To quote our recommendations accurately: 
“The conservation of the dama gazelle will be greatly advanced if it is considered a single species 
without subspecies division, even though it exhibits phenotypic variation. Under the “three 
subspecies view” artificial impermeable boundaries are erected and only individuals which conform 
to a particular phenotype from within the same subspecies should be bred together, and used for 
reintroduction and population augmentation. Under the “monotypic species view” there is a 
continuum of suitability of donors to a population, where all else being equal, the geographically 
most proximate population is the most suitable, but there is no a priori barrier to exchange between 
any populations provided the risks of exchange have been evaluated properly…. The possible risks 
associated with interbreeding of animals from phenotypically distinct and geographically distant 
populations should be taken seriously, however the potential conservation benefits of such 
interbreeding should be evaluated. Small-scale scientifically monitored experimental crosses of 
captive mhorr and ruficollis individuals should be conducted as part of a risk-benefit analysis for 
future actions. This analysis will provide information to evaluate the possibility of more extensive 
mixing of captive populations and will contribute useful information if translocation of animals 
between wild populations or between the wild and captivity are to occur in the future (Senn et al. 
2014). “ 

Currently these crosses are being conducted at Al Ain Zoo, Abu Dhabi and the experiment, which 
have been reported on annually at the SSIG meeting and via the Dama Gazelle Network distribution 
list. The results are due to be evaluated in 2019.  

We agree with the authors, that much data is lacking to assist with decision making for dama gazelle. 
Including:  
Nuclear data: “The best examination would involve the use of large numbers of linked (nuclear) 
markers in both current and historic (museum) samples, but this may not be feasible (Senn et al. 
2014)”. 
Cytogenetic data: “In summary, karyotypic evidence is inconclusive, but the presence of karyotypic 
differences suggest that we must treat seriously the possibility of genetic incompatibility between the 
captive populations (Senn et al. 2014).” 
The clinal nature of phenotypic variation: “note for example the relatively minor change in extent 
of coloration between animals originating from Western Sahara and those from Termit in the Sahel 
approx. 2800 km inland from the coast…. It is possible that divergence resulted in evolution of 
separate phenotypes, which came together again after a period of isolation, forming a broad zone of 
secondary contact (Senn et al. 2014).” 
The contradictory scientific literature with regard to the effect of inbreeding discussed within 
the section entitled “genetic diversity of dama gazelle populations” of Senn et al. (2014). 
However, we are also clear on a number of issues 1. That inbreeding depression has been shown 
widely to negatively impact fitness in other inbred species and that captive dama are, undoubtedly 
inbred, relative to those in the wild. 2. That ‘Inbreeding depression is not the only reason to be 
concerned about inbreeding in captive (and indeed wild) dama gazelles. Concurrent loss of genetic 
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diversity may result in loss of adaptive potential, limiting the ability of the population to evolve to be 
resilient to environmental change or disease, and to retain the ability of readapting to wild 
environments from captivity (Senn 2014)”. 3. That the totality of the genetic, cytogenetic, 
phenotypic and biogeographical evidence available so far “would not support a split into three 
subspecies from an a priori assumption of one”. 4. That experimental crossing is the best, and indeed 
only way, to test the possible risks of outbreeding between the different herds. 

We acknowledge that experimental crossing does not clarify how these animals will “behave after 
reintroduction to the wild” - the ability of animals (crossed or otherwise) to exhibit natural behaviour 
after generations of breeding in captivity is likely to be unclear until tested and so far, there have 
been no successful reintroductions to the wild of dama gazelle. Equally, we are sure everyone agrees, 
it would be much better not to have to consider any ex-situ management measures at all within 
species restoration. We may not have that luxury. 

Regarding the concern that the hybrids "should not, by chance or carelessness, enter the studbook 
herd", Al Ain Zoo has dedicated facilities for the experimental animals where, once the experiment 
ends, males and females will be managed separately for the foreseeable future.  

The authors refer throughout their response to work that is in progress, however we believe that the 
time to act decisively for the conservation of dama gazelle is now and that involves evaluating the 
risk and benefits of a variety of difficult decisions. 

To receive information from the dama gazelle network, please email hsenn@rzss.org.uk. 
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Research and Reports from the Field 

The genetics of reintroduced addax populations in Tunisia: moving towards a global management plan. 
Year 1 progress report 
Philip Riordan1, Tania C. Gilbert1, Marie Petretto1, Mark S. Craig2, Lisa M. Banfield2, Jamie Ivy3, 
Helen Senn4, Salem Trigui5 & Mohamed Nouioui5 
1Marwell Wildlife, Colden Common, Winchester, Hampshire, SO21 1JH, UK 
2Al Ain Zoo, Al Ain, United Arab Emirates 
3San Diego Zoo Global, San Diego, California, USA 
4WildGenes Laboratory, Royal Zoological Society of Scotland, Edinburgh, EH12 6TS, UK 
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Tunisia 

A partnership involving Marwell Wildlife, Al Ain Zoo, the Royal Zoological Society of Scotland, 
San Diego Zoo Global and the Tunisian Direction Générale des Forêts has completed the first year of 
a project to evaluate the genetic diversity of addax across global ex-situ populations and the Tunisian 
metapopulation, previously introduced in the last edition of Gnusletter (Riordan et al. 2017).  

The addax Addax nasomaculatus is a Critically Endangered (IUCN SSC Antelope Specialist Group 
2016) desert antelope that formerly inhabited the dunes and gravel plains of the Sahara. Once 
widespread and abundant in the region, addax have suffered catastrophic declines due to 
unsustainable hunting, habitat degradation and competition with domestic livestock, disturbance and 
persecution through oil exploration in prime addax habitat and political and civil unrest. As a result, 
indications suggest that the addax remains on the brink of extinction in the wild (Rabeil 2016) and is 
locally extinct in Tunisia. 

Tissue samples have been collected from 98% of individually identified addax in three National 
Parks in Tunisia using remote biopsy darting, yielding 104 tissue samples from a metapopulation of 
108. At the same time 37 samples have been collected from the European population as a byproduct
of veterinary health screening. The North American and Al Ain Zoo populations have previously
been sampled and the results will be combined with those from this project. The blood and tissue
samples from Europe and Tunisia are now with the RZSS WildGenes Laboratory at the Royal
Zoological Society of Scotland in preparation for molecular analysis. This will include the generation

Photo @Marwell Wildlife 
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of mitochondrial DNA haplotype sequences and genetic profiles at thousands of SNP markers 
allowing us to understand the genetic diversity and relatedness of the animals. Once we have 
obtained these data we will be able to make comparisons with data previously generated for the AZA 
population (Ivy et al. 2016) and the remaining animals in the wild. 

Addax have been conserved in zoological institutions in Europe, North America, Arabia and Asia 
and there are established and managed populations (EEP, SSP) within EAZA and AZA zoos. The 
EAZA addax population has been the primary source of animals for reintroduction projects in 
Morocco and Tunisia (Krause, 2015). A series of historical conservation translocations has re-
established three populations of addax into their former range in Tunisian national parks. The results 
of this project will help inform practical decisions about the management of protected areas and the 
Tunisian addax population, whilst having wider implications for conservation biology. Furthermore, 
we hope to improve our understanding of how best to maximise the benefits from ex-situ breeding 
programmes and minimise negative effects on individuals and species. 

This project began in 2017 and will run until 2019. If you would like any further information, please 
see the Marwell Wildlife website https://www.marwell.org.uk/conservation/achievements/project-
reports for a full report on the first year of the project or contact Dr Philip Riordan, Head of 
Conservation Biology at Marwell Wildlife: philipr@marwell.org.uk 
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Sightings of Lestrade’s Duiker (Cephalophus weynsi lestradei) in Rwanda and Uganda 
Jennifer F. Moore1, Madeleine Nyiratuza2, Emmanual Akampurira3, Timothy G. O’Brien4 
1 University of Florida, Department of Wildlife Ecology and Conservation, 110 Newins-Ziegler Hall, 
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Lestrade’s duiker (Cephalophus weynsi lestradei; Groves & Grub 1974), a subspecies of Weyns’s 
duiker, is a medium-sized duiker thought to be found only in the forests of the Congo-Nile divide. 
There is variation in pelage between individuals with a generally dark gray brown color, and varying 
amounts of rufous coloration. In addition, some individuals have an apparent black dorsal stripe, but 
this is not present in all individuals (see Figure 2). Both males and females have horns, which are 
cone shaped and annulated in the lower half (Hart, 2013, Castelló, 2016).  

We captured photos of Lestrade’s duiker from two locations, Bwindi Impenetrable Forest National 
Park, Uganda in 2012 and 2014 and Nyungwe National Park, Rwanda in 2013 and 2017 (Figures 1 
& 2). Bwindi Impenetrable National Park is a 331 km2 forest located in southwestern Uganda. The 
park ranges in elevation from 1190–2607 m and consists of both montane and lowland forests. We 
collected 41 photos from Bwindi in 2012, and 5 photos in 2014. The set of photos from 2012 (S1.06, 
E29.76) were captured on 19 May 2012 from 13:07 to 14:28 at an elevation of 2153 m and are 
assumed to all be of the same individual. In 2014, photos were captured on 16 May 2014 at 14:24 
(S1.01, E29.75) at an elevation of 2327 m. In addition to Lestrade’s Duiker, the Black-fronted 
Duiker (Cephalophus nigrifrons), Yellow-backed Duiker (Cephalophus silvicultor), Bushbuck 
(Tragelaphus scriptus), and Sitatunga (Tragelaphus spekii) are also present in Bwindi. These species 
have all been captured on camera traps.  

Figure 1: Camera 
Locations where 
Lestrade’s duiker was 
captured in Nyungwe 
National Park, Rwanda 
and Bwindi Impenetrable 
National Park, Uganda.  
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Nyungwe National Park is a 1009 km2 montane forest located in south-western Rwanda. The park 
ranges in elevation from 1600–2950 m in elevation, and covers a variety of habitat including tropical 
rainforest, swamp, savannah, and bamboo forest. In 2013, we captured 26 photos of Lestrade’s 
Duiker from two different locations. The first set of photos are from 4 September 2013 at 10:54 
(S2.57, E29.42), captured on a camera at 2281 m in elevation, and the second set of photos are from 
13 September 2013 at 12:09 (S2.57, E29.40), captured on a camera at 2310 m in elevation. In 2017, 
we captured 42 photos of Lestrade’s Duiker from two different locations. At camera 09B1 (S2.54, 
E29.23), we captured four sets of photos on 2 October 2017 at 14:27, 14 October 2017 at 5:58, 19 
October 2017 at 11:00, and 23 October 2017 at 13:00. Because these sets of photos were all captured 
on different days, it is possible these are all the same individual or four different individuals. This 
camera was located at an elevation of 2162 m. The last 6 photos, were captured on camera 12N 
(S2.50, E29.20), located at 2056 m in elevation. These photos were collected on 18 August 2017 at 
10:27 and are assumed to all be the same individual. In addition to Lestrade’s Duiker, the Black-
fronted Duiker (Cephalophus nigrifrons), Yellow-backed Duiker (Cephalophus silvicultor) and 
Bushbuck (Tragelaphus scriptus) are also present in Nyungwe National Park.  

All three were captured on camera traps in 2017. All photos taken in Bwindi Impenetrable National 
Park and Nyungwe National Park were during daytime hours, leading us to believe that this duiker is 
diurnal. In addition, all sightings were between 2056 m and 2327 m in elevation, which would 
correspond to montane forest in both parks. Due to this habitat, it is thought that Lestrade’s Duiker 
could also be present in Kibira National Park, Burundi, since it is contiguous with Nyungwe National 
Park, but as of this time surveys have not been conducted in that area. 

A. 

Figure 2: Select photos 
of Lestrade’s duiker 
from (A, B) Bwindi 
Impenetrable National 
Park and (C, D) 
Nyungwe National Park 
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B. 

C.
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Eland in Botswana's Kalahari: now the largest free-ranging population in Africa? 
Derek Keeping1*, Amo O. Keitsile2, Julia H. Burger3
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In October/November 2015, Botswana's Department of Wildlife and National Parks conducted an 
aerial survey in the southwestern portion of that country - a routine monitoring exercise and 
continuation of Botswana's remarkable 30-year aerial survey record. While there are fences at the 
southwestern boundary of Kgalagadi Transfrontier Park (KTP) and northeastern boundary of Central 
Kalahari Game Reserve (CKGR), a remarkably underappreciated fact is that there are no barriers 
separating these two parks and the vast Kalahari rangelands in between them. Figure 1 displays the 
two parks and interlinked Wildlife Management Areas (WMAs): we consider this to approximate the 
"total free-ranging" habitat available to eland Taurotragus oryx and other Kalahari wildlife. This is 
not literally correct as there are free-ranging eland inhabiting other WMAs in northwestern 
Botswana, however, that subpopulation is presumed disjunctive, as are those in northern Botswana. 
A subset of the "total free-ranging" area comprised of KTP and 4 surrounding WMAs (KD1,2,12,15) 
we consider the "core" eland range (Figure 1). The two "islands" of white in the middle of the "total 
free-ranging" landscape contain a mixture of settlements, communal grazing, and isolated ranches, 
but are mostly unfenced also. 

Figure 1. Aerial survey density-distribution maps of free-ranging eland in Botswana's Kalahari 
ecosystem during 2012 and 2015. 

Within the "total free-ranging" landscape, an expanse of 149,323 km2, the 2015 aerial survey 
estimated 60,492 (46,420 - 74,564) eland, and within the smaller "core" area 56,063 (44,518 - 
67,608). These estimates are exclusive of any additional eland from the contiguous population 
inhabiting the South African side of the KTP at the time of the survey. They are also uncorrected for 
undercounting bias. 

These results probably elevate the Kalahari's free-ranging eland population to the largest remaining 
in Africa. That title is long believed to be held by the Serengeti population, repeatedly measured by 
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aerial surveys to be in the 20,000–35,000 animal range (Foley et al. 2014, East 1999). Trends over 
the last 30 years suggest an increasing Kalahari population that was comparable in size to the 
Serengeti population by the early 2000's and has since eclipsed it (Figure 2). The 2016 IUCN status 
update for eland cites East's (1999) total population estimate of 136,000 (corrected for aerial 
undercounting biases); Botswana's free-ranging Kalahari population clearly accounts for a large 
percentage of this global total. 

Figure 2. Population trends of free-ranging eland in the Kalahari versus Serengeti based on aerial 
survey data. Serengeti data from TAWIRI (2010). 

Botswana's aerial surveys are uncorrected for undercounting biases, but the 2015 survey was unique 
in that within KD2 WMA (red outline in Figure 1), researchers covered the aerial flight paths with 
ground line transects during the same week that they were flown.  

Somewhat serendipitously, this first ever ground-truthing effort corroborated approximately 32,000 
eland utilizing KD2's 6,425 km2 outside of the strictly protected KTP (Table 1). Thus, over half of 
the total estimated free-ranging eland in 2015 were concentrated in 4.3% of the "total free-ranging" 
area, at a density of 4.5 animals/km2. This substantially exceeds the highest recorded eland densities 
(0.6-1.0/km²) from other areas of Africa (East 1999). Over four decades ago, writing about the area 
later to become KTP, Walt (1976) noted, "Herds of eland of close to a thousand which before were 
seen periodically, are just not seen anymore". On the ground we observed aggregations exceeding 
1,000 animals; twice as large as those noted from other areas (Estes 1991). Herds were intensively 
utilizing patches over short periods, exhibiting spatial grazing and trampling pressures that have 
disappeared from most grazing ecosystems with the loss of vast migratory herds of ungulates. This 
process represents an endangered phenomenon (Brower and Malcolm 1991) that subsequently 
inspired holistic grazing systems to combat desertification and optimize rangeland productivity 
(Savory and Butterfield 1998, Fynn 2015). The mass of eland in KD2 were pushing northwards and 
spilling over into adjacent communal grazing areas and recently established ranches that border 
KD2. 
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Table 1. Eland population estimates in KD2 Wildlife Management Area during 2015 by uncorrected 
aerial strip counts and ground counts along the same flight paths corrected with Distance sampling. 

Assertions that, "Only in northern Botswana, where no fences exist, do substantial herbivore 
movements persist" (Beale et al. 2013) reflect how under-researched is the southwestern quarter of 
the country. Towards the end of 2012, KD2 was exceptionally dry with only trace grazing remaining. 
Subsequently, by December it was almost vacant of large antelope biomass (D Keeping personal 
observation), already reflected in the 2012 October/November aerial survey distributions (Figure 1). 
The redistribution of 32,000 eland, in addition to thousands of each of wildebeest, hartebeest and 
gemsbok into KD2 with the onset of first rain in late 2015 certainly qualifies as "substantial 
herbivore movements".  

Photo 1.  Large, undisturbed mineral pans are particularly numerous in the "core" eland range and 
important habitat features for free-ranging Kalahari antelopes. Eland, gemsbok Oryx gazella, 
springbok Antidorcas marsupialis, hartebeest Alcelaphus buselaphus and wildebeest Connochaetes 
taurinus are pictured in KD2 Wildlife Management Area. Photo: J. H. Burger. 

These observations validate Botswana's huge WMA buffer zones to protected areas, which permit 
seasonal redistribution of animals in response to variable rainfall over a much larger functional 
conservation landscape than the strictly protected areas alone. Considering eland are the most 
disturbance-sensitive African antelope (Estes 1991), the mass of free-ranging eland utilizing 
unfenced rangelands outside of the KTP testifies to the integrity of wilderness remaining in Kalahari 
WMAs. The discovery validates initial assessments of the Kalahari ecosystem which stressed the 
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importance of wildlife access to critical resources beyond protected area boundaries if populations 
are to remain large and mobile as opposed to small and sedentary (Bonifica 1992). CKGR's eland 
population has become relatively small compared to the "core" Kgalagadi population. WMAs linking 
the two greatly enhance the long-term persistence of both populations, but the smaller and therefore 
more vulnerable CKGR population especially. At the narrowest pinch point of undisturbed habitat 
half-way between the two parks, small numbers of eland cross the Trans-Kalahari highway on just 
about a daily basis and large numbers on occasion (Keeping et al. 2015), suggesting that "core" and 
CKGR populations remain connected.  

Photo 2.  Exhibiting the greatest flight distance of all Africa's antelopes, this is the most common 
perspective of eland sighted at ground level in the Kalahari - a steady trot in the other direction, often 
in a cloud of dust. Gemsbok Oryx gazella in foreground. Photo: J. H. Burger. 

The discovery of the largest free-ranging eland population in Africa underscores the conservation 
value of unfenced rangelands outside of strictly protected national parks and game reserves. If 
Kalahari WMAs cease to exist, then so too will Botswana's superlative eland population. Perhaps the 
greatest conservation challenge Botswana now faces is to resist livestock encroachment and fenced 
ranches from eating away its "total free-ranging" Kalahari landscape - which presently remains the 
largest, most intact wilderness south of the Sahara (WCS and CIESIN 2005). The task will be 
increasingly difficult in the wake of a complete wildlife utilization ban. We echo recent calls for 
greater attention devoted towards Africa's arid regions which have been long underrated and ignored 
by the conservation community (Durant et al. 2014, Mills 2015). 

Finally, it is important to remember that no special reason need be sought for the increasing Kalahari 
eland population trend. A hunting ban or change in poaching pressure likely has little to do with the 
trend in Figure 2. In arid ecosystems characterized by huge fluctuations in rainfall and therefore food 
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availability, "Marked trends in the numbers of the large desert herbivores, on a time scale of decades 
rather than of years, are to be expected even when the weather has no time trend." (Caughley and 
Gunn 1993). Such herbivore populations are intrinsically unstable and prone to massive die-offs 
during periods of drought (Spinage and Matlhare 1992). Thus, Africa's largest free-ranging eland 
population today may not be after a few years of successive drought. 

Photo 3.  Kalahari eland on the move. Photo: J. H. Burger. 
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Antelopes of the Dinder-Alatash transboundary Protected Area, Sudan and Ethiopia 
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Gebeyehu Rskay3, Eyob Sitotaw4, Claudio Sillero-Zubiri1 

1WildCRU, Recanati-Kaplan Centre, University of Oxford, Tubney House, OX13 5QL, UK. 
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3Ethiopian Wolf Conservation Project, PO Box 215, Bale-Robe, Ethiopia. 
4Department of Wildlife and Ecotourism Management, Mekele University, PO Box 231, Mekele, 
Ethiopia. 

Introduction 
The Dinder-Alatash transboundary complex of Protected Areas is composed of the 10,291km2 
Dinder National Park (NP) in Sudan, recognised as a Biosphere Reserve, and the 2,666km2 Alatash 
NP in Ethiopia. Recently, the area immediately South of Alatash was declared by regional authorities 
as the 1,816km2 Bejimiz NP, but there is very little information available yet, and therefore it is not 
covered in the present paper. Dinder-Alatash is located in the East Sudanian Savanna Ecoregion, the 
most easterly part of the Sudanian savanna belt that runs across northern Africa south of the Sahara, 
starting on the Atlantic coast of Senegal in the West and running to the Ethiopian plateau escarpment 
in the East. As a result, the biological diversity of Alatash-Dinder has a lot in common with West and 
Central African savannas, despite being located in East Africa. 

The main rivers are Gelego and Dinder (known as Ayma in Ethiopia); in the dry season riverbeds are 
mostly dry but with numerous ponds that contain water throughout the year. These rivers define the 
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northern and southern boundary of Alatash NP, respectively, which has no other permanent water 
sources. Both rivers run through the centre of Dinder NP, which in addition has the river Rahad, as a 
northern boundary, and many wetlands. It is dominated by Combretum-Acacia-Balanites woodland, 
with patches of bamboo, doum palm and grasslands.  

Our survey work during several reconnaissance trips focused on larger carnivores. Here we report 
primarily our observations of antelope species, some new for this area.  

Methods 
We visited Dinder NP three times, and Alatash NP twice during November 2015 to May 2018), 
averaging two weeks per trip. Our observations are mostly from sightings on day and night drives on 
the few existing roads. Additionally, we used camera traps; in Dinder NP opportunistically for a total 
of 48 trap-nights; in Alatash NP we established a camera trap grid in March-May 2017 totaling 977 
trap-nights. 

Results 
All mammalian species recorded during these surveys are presented in Table 1. The two most 
remarkable antelope records took place while driving and walking in Dinder NP. We observed 
Heuglin’s Gazelle (Eudorcas tilonura) on three occasions and Kob (Kobus kob) twice (Fig 1 & 2). 
While we present no objective measures of abundance we note that overall mammal densities were 
much higher in Dinder NP than in Alatash NP, with a remarkable abundance of Bohor Reedbuck 
(Redunca redunca) and Waterbuck (Kobus ellipsiprymnus). Sightings of Northern ostrich (Struthio 
camelus camelus) were also common. Some species were only found on one side of the border (e.g. 

Fig 1: Heuglin’s gazelle, observed by authors in Dinder National Park, Sudan, in May 2018 
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leopard Panthera pardus only in Ethiopia, and buffalo Syncerus caffer only in Sudan), but since the 
boundary is ecologically arbitrary we provide a single species list. 

Discussion 
Dinder-Alatash contains an important mammalian species assemblage that is threatened across much 
of West and Central Africa (Mallon et al. 2015). Some species are important from a regional 
perspective, with robust populations of subspecies that have become rare across West and Central 
Africa (i.e., lion, Northern ostrich). Other species are unique to the Horn of Africa, especially 
Heuglin’s gazelle (Hashim 2013). To our knowledge, recent records for this species are limited to 
Dinder NP in Sudan, Kafta-Sheraro NP in Ethiopia and the Kerkebet area of Eritrea (Mallon 2015). 

The two observations of Kob result in a spectacular range extension of >400 km for the species, and 
the first record east of the Blue Nile. There is no mention of kob in any of the bibliography reviewed 
on Dinder NP (e.g. Cloudsley-Thompson 1973; Hashim 1999).  Their presence may be the result of a 
recent dispersal event. It is not clear where these animals would have come from, or how. It is also 
unclear if these are specimens of Uganda kob (Kobus kob thomasi) or white-eared kob (K. k. 
leucotis) – although these alleged subspecies are apparently genetically indistinguishable (Lorenzen 
et al. 2007). 

Tora hartebeest (Alcelaphus buselaphus tora) were not observed during these expeditions. Hashim 
(1999) and Mallon (2015) have speculated that this subspecies went extinct in the 1990s; it was 

Fig 2: Kob, observed by authors in Dinder National Park, Sudan, in May 2018 
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already rare in 1973 compared to descriptions from 1905 (Cloudsley-Thompson 1973). Elephants 
(Loxodonta africana) historically used the area in the rainy season but have not been observed for 
many years (Ameer Awad Mohammed, pers. obs.). Giraffes (Giraffa camelopardalis) have not been 
observed since 1983 (Col. Gen. Jemal Aldin, pers. comm.). 

English name Scientific name 
Carnivores Carnivora 
 Lion Panthera leo 
African Civet Civettictis civetta 
African wolf  Canis lupaster 
Striped hyaena Hyaena hyaena 
Spotted hyaena Crocuta crocuta 
Egyptian mongoose Herpestes ichneumon 
White-tailed mongoose Ichneumia albicauda 
Wild cat Felis sylvestris 
Leopard Panthera pardus 
Serval Felis serval 
Honey badger Mellivora capensis 
Common genet Genetta genetta 
Ungulates, even-toed Artiodactyla 
Common warthog Phacochoerus africanus 
Buffalo Syncerus caffer 
Bushbuck Tragelaphus scriptus 
Waterbuck Kobus ellipsiprymnus 
Roan antelope Hippotragus equinus 
Greater kudu Tragelaphus strepsiceros 
Heuglin’s gazelle Eudorca tilonura 
Bohor reedbuck Redunca redunca 
Oribi Ourebia ourebi 
Grey duiker Sylvicapra grimmia 
Kob Kobus kob 
Primates Primates 
Olive baboon Papio anubis 
Moustached monkey Erythrocebus poliophaeus 
Grivet monkey Chlorocebus aethiops 
Senegal bushbaby Galago senegalensis 
Other 
Crested porcupine Hystrix cristata 
Aardvark Orycteropus afer 

Protected area management capacity is not high on the Ethiopian side, but the recent gazettement of 
Bejimiz NP, contiguous to Alatash NP to the south show Ethiopia’s commitment for greater wildlife 
protection in this region. Management of Dinder NP had weakened in the past with a reported low of 
only 11 staff (Whitney & El Moghrabi 1982), but at present there are over 250 scouts, some 
deployed on rotation to assure a permanent presence at all major wetland outposts. Institutionally and 
biologically, exchanges between Sudan and Ethiopia can be fruitful and we recommend improved 
transboundary management of this important ecosystem. 

Table 1: Medium and large mammal 
species recorded in Dinder NP and 
Alatash NP during five field trips (2015-
2018) 
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Antelope News 

Iraq gazelles 
A Facebook page has been advertising Goitered Gazelles for sale. Press and social media comments 
suggest that the gazelles may come from the Diyala Gazelle Reserve in eastern Iraq, near the Iranian 
border, and which holds about 110 gazelles, but reserve officials deny this. There are other gazelle 
reserves in Iraq: in Maysan province in the south-east, established in 2012 and home to 25 gazelles; 
Samawah Gazelle Reserve in southern Iraq (built in 2014, c.50 ha and about 100 gazelles; Shanaga 
Reserve in Kirkuk, in the north (c. 275 ha, started out with 25 Goitered Gazelles, now increased to 
80). In April 2016, ISIS fighters took 700 gazelles from Al-Rutba Reserve in Anbar province and 
transported them in trucks to Syria. Source: Al Monitor, 13 February 2018. http://www.al-
monitor.com/pulse/originals/2018/02/goitered-gazelle-new-prey-of-animal-
traffickers.html#ixzz57NxFYICN 

Mongolian Saiga 
Following the catastrophic outbreak of peste de petits ruminants (PPR) in western Mongolia that 
killed over half the Mongolian saiga population in a few months in 2016-2017, harsh winter 
conditions in 2017-2018 have caused further mortality. The estimated population is now less than 
3000 animals (compared to 11,000 in 2016 before the PPR outbreak). Emergency supplies of fodder 
were provided by WWF-Mongolia and WCS during the winter and these were utilised by many 
saiga. Source: Mongolian saiga movement, monitoring and disease controlling project. Progress 
Report 28 November 2017–27 April 2018. 

Scimitar-horned oryx 
A further shipment of animals from Abu Dhabi to the release site at Ouadi Rimé-Ouadi Achim 
reserve in Chad took place in January 2018. There are currently 102 free ranging SHO in the reserve 
and a further 80 animals in the acclimatisation pens, which are due to be released in August 2018. 
Four deaths have been recorded, mainly due to fighting between males. Sources: Return to the Wild 
Issue 5, and verbal reports at the SSIG meeting May 2018.  

Busanga Plains, Zambia 
An aerial survey covering 1281 km2 was carried out in November 2017 of the Busanga Plains in 
Kafue National Park. Population estimates (95% CI in brackets) were: Red Lechwe 12,323 (± 57%), 
Puku 1,776 (± 60%), Wildebeest 2,383 (± 57%), Hartebeest 404 (± 86%), Roan 236 (± 96%), Sable 
204 (± 135%) and African Buffalo 368 (± 89%). Analysis of results from nine surveys over 20 years 
indicates that the Lechwe population has increased on average by 7% per annum. Source: Dunham, 
K.M. 2017. Aerial survey of lechwe, puku and other large herbivores in the Busanga Plains of Kafue
National Park (Zambia): 2017.

Hirola 
The effects of Cyclone Dumazle that struck Madagascar in the first week of March reached far away 
to the north, bringing much-needed rain to Hirola range. The long rains began soon after and were 
especially heavy in the northern part of Hirola range: as result, waterholes are full to the brim and the 
vegetation is green throughout the region. In Bura East Conservancy, villages have been clearing the 
encroaching Acacia reficiens scrub to create more open habitat. A survey in March in Sangailu 
conservancy recorded a hotspot with over 90 hirola, the second largest population, after the one in 
Ishaqbini.     
Sources: Hirola Conservation Programme Newsletters February 2018, March 2018.  

http://www.alsumaria.tv/news/208074/
http://www.alsumaria.tv/news/208074/
http://www.al-monitor.com/pulse/originals/2018/02/goitered-gazelle-new-prey-of-animal-traffickers.html#ixzz57NxFYICN
http://www.al-monitor.com/pulse/originals/2018/02/goitered-gazelle-new-prey-of-animal-traffickers.html#ixzz57NxFYICN
http://www.al-monitor.com/pulse/originals/2018/02/goitered-gazelle-new-prey-of-animal-traffickers.html#ixzz57NxFYICN
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Haggard’s Oribi Ourebia ourebi haggardi 
This form of Oribi is restricted to the coastal zone of southern Somalia, and the Juba and Shebelle 
valleys and wooded savanna around Lake Badana, extending into Lamu District of south-east Kenya, 
including the Boni and Dodori national reserves. It is completely isolated from all other Oribi 
populations and almost nothing has been reported on its status or ecology anywhere in its range. 
Southern Somalia has been subject to armed conflict for many years and the status of all wildlife 
there is uncertain. It was already threatened in Somalia by the mid-1980s through loss of habitat to 
agricultural expansion and hunting. It is currently assessed as Vulnerable on the IUCN Red List but 
may be close to meeting the criteria for Endangered status. On the Kenyan side of the border it has 
been recently seen and photographed recently by Hirola scouts and its future here is likely to be 
closely linked to protection efforts in the southern Hirola conservancies.  
Sources: Hirola Conservation Programme Newsletter 2018 and www.iucnredlist.org 

Recent Publications 

Population size, herd structure and sex ratio of the Blackbuck Antilope Cervicapra (Mammalia: 
Cetartiodactyla: Bovidae) in a human dominated area in Odisha, India 
Subrat Debata 2018. Journal of Threatened Taxa 9(11): 10953-10955; 
http://doi.org/10.11609/jott.2658.9.11.10953-10955 
Abstract 
The Blackbuck Antilope cervicapra is native to India and designated as Near Threatened in the 
IUCN Red List of. In India, it occurs in 80–100 isolated pockets along the plains and semi-natural 
habitats (Menon 2014). I surveyed the Blackbucks in a human-dominated area of Balipadar-Bhetnoi 
Blackbuck Conservation Area (BBBCA) in Odisha, eastern India from October 2012 to October 
2013. In total 7,134 Blackbucks were recorded in 366 groups. Average herd size was 19.49 ± 0.03 
(SE) ranging from one to 51 individuals. Herd size varied significantly between seasons with large 
congregations during the monsoon. Predation of Blackbucks by feral dogs, instances of crop raiding, 
particularly of pulses, were reported by local people. This could lead to antagonism towards this 
species, so it is crucial to declare the BBBCA as a ‘Conservation Reserve’, which will bring 
management interventions for their long-term conservation. 

Historical range, extirpation and prospects for reintroduction of saigas in China 
Cui, S., Milner-Gulland, E.J., Singh, N.J., Chu, H., Li, C., Chen, J., Jiang, Z. 2017. 
Scientific Reports 7: 44200. DOI: 10.1038/srep44200 
Abstract 
An assessment of historical distribution patterns and potential reintroduction sites is important for 
reducing the risk of reintroduction failure of endangered species. The saiga antelope, Saiga tatarica, 
was extirpated in the mid-20th century in China. A captive population was established in the Wuwei 
Endangered Wildlife Breeding Centre (WEWBC) in the 1980s. Reintroduction is planned, but so far, 
no action has been taken. In this study, we delineated the historical distribution and potential 
reintroduction areas of saigas in China, using a literature review, interviews and predictive 
modelling. Results suggest that most of the seasonally suitable areas are non-overlapping, and China 
may have been a peripheral part of the main saiga range. WEWBC is not an ideal reintroduction site 
due to its low habitat suitability. Furthermore, we infer that two different movement patterns existed 
historically (regular migration and nomadic wandering). Our results demonstrate the challenges of 
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restoring a free-ranging, self-sustaining saiga population in China. We recommend the setting up of 
additional breeding centres in protected areas within the potential saiga range in Xinjiang, and the 
development of a national action plan to provide a framework for the future recovery of the species. 

‘Intentional Genetic Manipulation’ as a conservation threat 
Russo, I-R.M., Hoban, S., Bloomer, P., Kotzé, A., Segelbacher, G., Rushworth, I., Birss, C., Bruford, 
M.W. 2018. Conservation Genetics Resources. https://doi.org/10.1007/s12686-018-0983-6
Abstract
Wildlife ranching including the hunting, collection, sales and husbandry of wild animals in captivity,
is practised worldwide and is advocated as an approach towards the conservation of wild species.
While many authors have explored the biological impacts of intensive wild population management,
primarily with respect to disease transmission (especially in ungulates and fish), the evolutionary and
demographic effects of wildlife ranching have been examined less intensively. We discuss this issue
through the case of intensive wildlife management in southern Africa. The genetic consequences of
this global practice, with an emphasis on Africa, were addressed by a motion passed at the 2016
IUCN World Congress- ‘Management and regulation of intensive breeding and genetic manipulation
of large mammals for commercial purposes’. Here, we highlight concerns regarding intensive
breeding programs used to discover, enhance and propagate unusual physical traits, hereafter referred
to as ‘Intentional Genetic Manipulation’. We highlight how ‘Intentional Genetic Manipulation’
potentially threatens the viability of native species and ecosystems, via genetic erosion, inbreeding,
hybridisation and unregulated translocation. Finally, we discuss the need for better policies in
southern Africa and globally, regarding ‘Intentional Genetic Manipulation’, and the identification of
key knowledge gaps.

Saigas on the brink: Multidisciplinary analysis of the factors influencing mass mortality events 
Richard A. Kock, R.A., Orynbayev, M., Robinson, S., Zuther, S., Singh, N.J., Beauvais, W., Morgan, 
E.R., Kerimbayev, A., Khomenko, S., Martineau, H.M., Rystaeva, R., Omarova, Z., Wolfs, S.,
Hawotte, F., Radoux, J., Milner-Gulland, E.J. 2018.
Science Advances 4: eaao2314
Abstract
In 2015, more than 200,000 saiga antelopes died in 3 weeks in central Kazakhstan. The proximate
cause of death is confirmed as hemorrhagic septicemia caused by the bacterium Pasteurella
multocida type B, based on multiple strands of evidence. Statistical modeling suggests that there was
unusually high relative humidity and temperature in the days leading up to the mortality event;
temperature and humidity anomalies were also observed in two previous similar events in the same
region. The modeled influence of environmental covariates is consistent with known drivers of
hemorrhagic septicemia. Given the saiga population’s vulnerability to mass mortality and the likely
exacerbation of climate-related and environmental stressors in the future, management of risks to
population viability such as poaching and viral livestock disease is urgently needed, as well as robust
ongoing veterinary surveillance. A multidisciplinary approach is needed to research mass mortality
events under rapid environmental change.

Hunted species and hunting equipment used by rainforest poachers in Ghana  
Edward Debrah Wiaf. 2018. 
Journal of Threatened Taxa 10(2): 11285–11289.  
DOI: htp://doi.org/10.11609/jot.3416.10.2.11285-11289 (open access). 
Abstract 
This study investigated species that are hunted in protected rainforest areas and the methods used to 
hunt them, using data obtained by recording items in the possession of 17 poachers arrested in 
Kakum Conservation Area in Ghana over a period of 12 months. Twelve species were recorded 
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among 69 total animals. Most were mammals, including primates. Shotguns and wire snares were the 
main hunting methods used. Primates must be given special protection and conservation attention, as 
they were found to be prominent among the animals poached. Maxwell’s Duiker (Philantomba 
maxwelli) and Royal Antelope (Neotragus pygmaeus) were also among the species poached.  

Demographic drivers of a refugee species: large-scale experiments guide strategies for 
reintroductions of hirola 
Abdullahi H. Ali, Matthew J. Kauffman, Rajan Amin, Amos Kibara, Juliet King, David Mallon, 
Charles Musyoki, and Jacob R. Goheen. 2018.  
Ecological Applications 28(2): 275–283. 
Abstract  
Effective reintroduction strategies require accurate estimates of vital rates and the factors that 
influence them. The hirola (Beatragus hunteri) is the rarest antelope on Earth, with a global 
population size of <500 individuals restricted to the Kenya–Somali border. We estimated vital rates 
of hirola populations exposed to varying levels of predation and rangeland quality from 2012 to 
2015, and then built population matrices to estimate the finite rate of population change (λ) and 
demographic sensitivities. Mean survival for all age classes and population growth was highest in the 
low-predation–high-rangeland-quality setting (λ = 1.08 ± 0.03 [mean SE]), and lowest in the high-
predation–low-rangeland-quality setting (λ = 0.70 ± 0.22). Retrospective demographic analyses 
revealed that increased fecundity (the number of female calves born to adult females annually) and 
female calf survival were responsible for higher population growth where large carnivores were 
absent. In contrast, variation in adult female survival was the primary contributor to differences in 
population growth attributable to rangeland quality. Our analyses suggest that hirola demography is 
driven by a combination of top-down (predation) and bottom-up (rangeland quality) forces, with 
populations in the contemporary geographic range impacted both by declining rangeland quality and 
predation. To enhance the chances of successful reintroductions, conservationists can consider 
rangeland restoration to boost both the survival and fecundity of adult females within the hirola’s 
historical range. 

Improving generation length estimates for the IUCN Red List 
Robert S. C. Cooke, Tania C. Gilbert, Philip Riordan, David Mallon. 2018. 
PLoS ONE 13(1): e0191770. https://doi.org/10.1371/journal.pone.0191770 (open access). 
Abstract 
The International Union for the Conservation of Nature (IUCN) Red List classifies species according 
to their risk of extinction, informing local to global conservation decisions. Here we look to advance 
the estimation of generation length, which is used as a time-scalar in the Red List as a way of 
accounting for differences in species’ life-histories. We calculated or predicted generation length for 
86 species of antelope following the Rspan approach. We also tested the importance of both 
allometry (body-mass) and phylogeny (phylogenetic eigenvectors) as predictors of generation length 
within a Phylogenetic Eigenvector Map (PEM) framework. We then evaluated the predictive power 
of this PEM and two binning approaches, following a leave-one-out cross-validation routine. We 
showed that captive and wild longevity data are non-equivalent and that both body-mass and 
phylogeny are important predictors for generation length (body-mass explained 64% and phylogeny 
36% of the partitioned explained variance). Plus, both the PEM, and the binning approach that 
included both taxonomic rank and body-mass, had good predictive power and therefore are suitable 
for extrapolating generation length to missing-data species. Therefore, based on our findings, we 
advise separating captive and wild data when estimating generation length, and considering the 
implications of wild and captive data more widely in life-history analyses. We also recommend that 
body-mass and phylogeny should be used in combination, preferably under a PEM framework (as it 
was less reliant on available reference species and more explicitly accounts for phylogenetic 
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relatedness) or a binning approach if a PEM is not feasible, to extrapolate generation length to 
missing-data species. Overall, we provide a transparent, consistent and transferable workflow for 
improving the use of the Rspan method to calculate generation length for the IUCN Red List. 

Detection of interannual population trends in seven herbivores from a West African savannah: 
a comparison between dung counts and direct counts of individuals between dung counts and 
direct counts of individuals 
Emmanuel M. Hema, Massimiliano Di Vittorio, Richard F.W. Barnes, Wendengoudi Guenda, Luca 
Liuselli. 2017. African Journal of Ecology 55(4): 609-617. 
Abstract 
In West Africa, whether in forests or savannahs, most of the large mammal species have a scattered 
spatial distribution. Monitoring their population size represents a logistic, financial, theoretical 
challenge because counting of transects is not appropriate, unlike elsewhere in Africa. In this study, 
we (i) analyse the patterns of interannual (2006–2008) changes in population density of seven 
sympatric species of savannah herbivores in a protected area of Burkina Faso with two alternative 
methods: dung counts versus direct counts and (ii) quantify the economic costs for these two 
methods. The seven species of mammals we considered are the following: Hippotragus equinus, 
Alcelaphus buselaphus, Sylvicapra grimmia, Tragelaphus scriptus, Ourebia ourebi, Kobus 
ellipsiprymnus and Phacochoerus africanus. A distance methodology was used to generate estimates 
with both methods. There were significant correlations between estimates of mammal density 
obtained using dung counts and direct counts, and an analysis of covariance revealed that the 
interannual trends in population densities were consistently detected with both methods. In addition, 
the dung count method costs 55% less. Thus, our study documents that dung counts can be used as a 
proxy of population size fluctuations for the seven studied species, offering a methodological 
alternative that is much less expensive, less sophisticated in terms of equipment compared to other 
methods and that can be performed by field staff with moderate professional qualification. We 
suggest that standardized campaigns of dung count surveys may be applied to all protected areas and 
savannah in Burkina Faso, West Africa, in order to improve evidence-based, large-scale conservation 
and management planning in the region. 

Ecological and anthropogenic effects on the density of migratory and resident ungulates in a 
human-inhabited protected area
Jassiel M’Soka, Scott Criel, Matthew S. Becker, James D. Murdoch. 2017. 
Journal of African Ecology 55(4): 618-637. 
Abstract
Understanding the influence of environmental conditions and people on ungulate density and 
distribution is of key importance for conservation. We evaluated the effects of ecological and 
anthropogenic factors on the density of migratory wildebeest and zebra and resident oribi in Zambia's 
Liuwa Plain National Park where human settlements were present. We conducted transect surveys 
from 2010 to 2013 using distance sampling methods and then developed a set of 38 candidate models 
to describe results and predict density. Models included the effects of variables in three classes: 
environmental (year, season, vegetation, predominant grass height, burn, water presence), predation 
risk (hyaena density) and anthropogenic (distance to park boundary and settlements). Densities ranged 
from 6.2 to 60.8 individuals km−2 for wildebeest, 1.1 to 14.5 individuals km−2 for oribi and 1.8 to 
8.1 individuals km−2 for zebra. The most complex models were strongly supported for all three species. 
The magnitude and sign of variable effects differed among species, indicating that local densities of 
wildebeest, oribi and zebra are affected by a complex set of anthropogenic and ecological factors. 
Results reveal resource partitioning among ungulate species and indicate that predation risk and 
proximity to humans affect ungulate distributions with implications for managing migrations in the 
Greater Liuwa Ecosystem. 
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Effects of the Qinghai-Tibet Railway on the Landscape Genetics of Przwalski’s Gazelle 
Procapra przewalskii. He Yu, Shiya Song, Jiazi Liu, Sheng Li, Dajung Wang, Shu-Jin Luo. 
2017. Scientific Reports 7: article number: 17983. doi:10.1038/s41598-017-18163-7  
Abstract 
The Przewalski’s gazelle Procapra przewalskii is one of the most endangered ungulates in the 
world, with fewer than 2,000 individuals surviving in nine habitat fragments on the Qinghai-Tibet 
Plateau and isolated by human settlements and infrastructure. In particular, the Qinghai-Tibet 
railway, which crosses the largest part of the gazelle’s distribution, remains a major concern 
because of its potential to intensify landscape genetic differentiation. Here, using mtDNA 
sequencing and microsatellite genotyping to analyze 275 Przewalski’s gazelle samples collected 
throughout the range, we observed low level of genetic diversity (mtDNA π = 0.0033) and strong 
phylogeographic structure. Overall, the nine patches of gazelles can be further clustered into five 
populations, with a strong division between the eastern vs. western side of Qinghai Lake. Our 
study provides the first evidence of the genetic divergence between the Haergai North and 
Haergai South gazelle populations, corresponding to the recent construction of a wired enclosure 
along the Qinghai-Tibet railway less than ten years ago, an equivalent of five generations. Well-
designed wildlife corridors across the railway along with long-term monitoring of the 
anthropogenic effects are therefore recommended to alleviate further habitat fragmentation and 
loss of genetic diversity in Przewalski’s gazelle. 

Instructions to Gnusletter Contributors

       Antelope Specialist Group 
  Groupe de Spécialistes des Antilopes 

Gnusletter welcomes articles on all aspects of antelopes, of interest to those involved in 
conservation, management, and research on antelopes and the general public. Articles may include 
but are not limited to research findings, notes from the field, reviews of topics relevant to antelope 
conservation, anecdotal accounts, opinions, commentaries, and book reviews. Readers are 
encouraged to submit comments, opinions, and criticisms of articles published in Gnusletter. Such 
correspondence should be a maximum of 300 words. All submissions will be edited and published at 
the discretion of the editorial board. Original articles will be subject to a peer-review process. The 
editorial board currently consists of the ASG Co-Chairs and the Gnusletter editor. 

Submission: Articles should be submitted to the editor, Steve Shurter (sshurter@white-oak.org), 

Manuscripts: should be in English and double-spaced with 1” margins and in Times New Roman 12 
pt font Research articles may have a maximum of 5000 words. 

Opinions expressed should be based on adequate evidence. Titles should be concise and accurate and 
include any relevant scientific (taxonomic) name. A full-length paper must include a proper 
summary. We welcome word-for-word translations of summaries where appropriate. 

Return to               Table of Contents



37 | P a g e

Localities with well-known other spellings or older names should have these placed in parentheses 
after first mention, while localities too small to be in the Times atlas should be given their precise 
geographical co-ordinates (preferably with some evidence of source). Authors are encouraged to 
follow ASG’s taxonomy (as used in the IUCN Red List www.iucnredlist.org) and to provide 
explanations for any deviation. On first mention of a species, both English and scientific name 
should be given, but only one after that, preferably the English.  

Metric units and their international symbols should be used (other systems of measurement can be 
added in parentheses), with temperatures in Centigrade (Celsius).  
Dates should be written 1 January 1985, times of day as 08:30, 17:55, using the 24- hour 
clock. 

Tables and figures: These should be numbered in the text consecutively as they appear (Table 1, 
Figure 1 etc.) and the Tables and figures placed on separate pages along with the caption at the end 
of the ms. 

Photos: are welcome and should be submitted separately (NOT embedded in the manuscript) 
preferably in jpeg format and with the appropriate photo credit.  

References:  
In the text should not use & or a comma before the date and should be listed chronologically. 
Publications by the same authors in the same year may be distinguished by a, b, etc., after the date. 
With more than 2 authors use et al. 

e.g East (199) said…… 
… according to Kingdon and Hoffman (2013) 
..(Smith 1979, Jones 2010)……….. Smith et al. (2014) 
Smith (2000a,b) 

A full list of references should be provided at the end, listed alphabetically. Book titles and journal 
names should be in italics. Do not abbreviate journal titles. The following are shown as a guide: 

Stanley-Price, M.R. 1989. Animal Reintroductions: the Arabian Oryx in Oman. Cambridge 
University Press, Cambridge, UK. 

Grimshaw, J.M., Cordeiro, N.J. and Foley, C.A.H. 1995. The mammals of Kilimanjaro. Journal of 
the East Africa Natural History Society 84: 105-139. 

Hillman, J. C. 1979. The biology of the Eland (Taurotragus oryx Pallas) in the wild. PhD thesis, 
University of Nairobi, Kenya. 

IUCN. 2016. The IUCN Red List of Threatened Species. Version 2016-3. Available at: 
www.iucnredlist.org. (Accessed: 07 December 2016). 

Kingdon, J. 2013. Genus Tragelaphus. In: J.S. Kingdon and M. Hoffmann (eds). The Mammals of 
Africa, pp. 138-141. Academic Press, Amsterdam, The Netherlands. 

Spalton, J.A., Lawrence, M.W. and Brend, S.A. 1999. Arabian oryx reintroduction in Oman: 
successes and setbacks. Oryx 33: 168-175. 

Return to               Table of Contents

http://www.iucnredlist.org/
http://www.iucnredlist.org/

	The Society for Conservation Biology (SCB) Asia Section meeting, Conservation Asia: Mainstreaming Conservation in a Changing Asia will take place on 6-10 August 2018 at the American University of Central Asia, Bishkek, Kyrgyz Republic. Sessions will i...



