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From ASG Chairs 

Antelope taxonomy  
Following reviews carried out during the recent IUCN Red List reassessment of all antelopes, 
ASG concluded that three described gazelles could no longer be regarded as valid species and 
were therefore not included in the assessment. These species are: Gazella arabica (as 
originally described), G. erlangeri, and Eudorcas rufina. A more detailed account, including 
the rationale for these decisions, will appear in the next issue of Gnusletter.  

Bushbuck Tragelaphus scriptus is one of the most widespread antelope species in Africa. It 
shows wide variation in coat colour and pattern across its range which has led to many forms 
and subspecies being described, and several proposed taxonomic arrangements. Results of 
research into mitochondrial DNA published in 2006 indicated that there were two distinct 
bushbuck lineages. A paper investigating the nuclear DNA has confirmed these findings (see 
the abstract in ‘Recent Publications’ below). The combined evidence for the existence of two 
bushbuck species, T. scriptus and T. sylvaticus now appears convincing and ASG will decide 
soon on formally recognizing this split and assessing the two taxa separately for the Red List.      

Meetings and Updates 

Dama Gazelle Conservation Planning Workshop  
The second dama gazelle conservation workshop, with the theme of “Increasing the resilience 
of the dama gazelle” will take place on 11-13 December 2018 in Al Ain, UAE, and organised 
by Al Ain Zoo, ASG and Royal Zoological Society of Scotland. It will build on the results of 
the first workshop held at RZSS in Edinburgh in December 2013, and the Regional Action 
Plan for Chad and Niger developed in 2017.  

CMS Central Asian Mammals Initiative 
A CAMI transboundary workshop will take place x to y April on the island of Wilm, 
Germany, supported by the German Ministry of Environment, Construction and Nuclear 
Safety. The CAMI initiative covers 14 countries and 15 species, including six antelopes 
(Mongolian gazelle Procapra gutturosa, Tibetan gazelle Procapra picticaudata, Tibetan 
antelope Pantholops hodgsonii, saiga Saiga tatarica, goitered gazelle Gazella subgutturosa, 
chinkara Gazella bennettii). The aim of the workshop is to identify transboundary hotspots 
within the CAMI region and recommend appropriate action. 
https://www.cms.int/cami/en 

Saiga Technical Workshop  
A two-day workshop to review and revise the CMS Saiga Antelope MoU work programme 
will take place x to y on the island of Wilm, immediately following the CAMI Transboundary 
workshop.  

Sahelo-Saharan Interest Group 
The 19th SSIG annual meeting will take place in Tunis, in early May 2019. 

Return to   Table of Contents

Return to            Table of Contents

https://www.cms.int/cami/en
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Research and Reports 

Puku (Kobus vardonii Livingstone, 1857) – characteristic antelopes of Luangwa Valley in 
Zambia: Population status and distribution patterns in Luambe National Park 
Vera Rduch 
Zoologisches Forschungsmuseum Alexander Koenig, Adenauerallee 160, 53113 Bonn, 
Germany, v.rduch@leibniz-zfmk.de 

Abstract 
This study is the first to estimate the population size and density of puku in the western part of 
Luambe National Park, eastern Zambia. The population was estimated to be 2,081 ± 501. The 
study area was the western part of Luambe N.P. near the Luangwa River, where puku 
densities increased with the progression of the dry season. Pukus were unevenly distributed 
and more abundant in grasslands where they reached local densities of up to 54.78 
animals/km². The sex ratio was biased towards females, which was even more pronounced in 
woodland areas and along the only transect line situated just outside the National Park. Most 
frequently observed were single individuals, as well as female groups eventually accompanied 
by a male. Group sizes up to 15 animals were most common. Especially striking was the co-
occurrence of puku and impala (Aepyceros melampus) which were generally equally abundant 
in the study area. Impala reached higher densities in woodlands while puku were more 
abundant in grasslands. Surveys like this provide basic data and play a fundamental role in 
our understanding of the ecosystem and for improving conservation measures. 

Introduction 
Knowing where and how many animals occur in a specific area is among the most important 
questions for ecology and conservation. Detecting changes in animal abundance over space 
and time can indicate differences between ecosystems or temporal changes in the ecosystem. 
Threats or benefits for areas might be detected and conservation measures might be adapted 
accordingly. This report summarizes one of the few studies conducted in Zambia’ Luangwa 
Valley which is famous for its rich wildlife, but formal studies are still rare especially those 
focussing on more remote areas. Luambe National Park is the smallest of all national parks in 
the Luangwa Valley and located at the eastern border of the Luangwa River. This survey was 
performed in the dry season of 2007 and was aimed at providing basic knowledge about the 
population of puku (Kobus vardonii Livingstone, 1857) in LNP (Rduch 2008, unpubl.). The 
puku, a medium sized member of the Reduncini (Bovidae), has a golden-yellow coat and only 
the males carry horns. Pukus are among the most visible of antelopes in Luangwa Valley. 
This was a pilot study for a research project that investigated puku ecology and population 
status in other parts of Zambia Rduch 2014). The overall goal was to estimate for the first 
time in (parts of) LNP i), the population density and ii) the size of the puku population and iii) 
local population densities in different habitat or in different areas. In addition, iv) the effects 
of the progression of the dry season on puku distribution and v) puku social organisation was 
investigated. These results are an important piece in the puzzle of information on this antelope 
so typical for Luangwa Valley and many protected areas in Zambia.  

Material & Methods 
Luambe National Park (LNP) is located in the Eastern Province in the Luangwa Valley in 
Zambia (Figure 1) between the South and North Luangwa NPs and on the eastern side of the 
perennial Luangwa River. This small national park has poor infrastructure and inundations 
and/or muddy terrain during the rainy season further complicates accessibility. Park size is 
variously given as 331 km² (Anderson et al. 2016), 320 km² (East 1996) or 254 km² 
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(Department of National Parks and Wildlife, DNPW 2018) with the exact borderlines being 
debated at the time of the study. LNP is completely surrounded by Game Management Areas 
(GMA) where settlements and some resource extraction (e.g. agriculture, cutting of timber, 
game and trophy hunting) are permitted. 

Distance sampling along line transects was carried out using a car. Because roads for the 
transect lines were only available in the western part of LNP, a study area was set up. A line 
located at 32.2180°E longitude separates the study area from the eastern part of LNP which 
limits the study area to about 145 km² in size. Much of the vegetation in LNP consists of a 
mosaic of vegetation types. Several vegetation classes occur in fairly discrete zones, namely 
mopane (Colophospermum mopane) woodlands, mopane scrub, and grasslands. For more 
details on the vegetation composition and terminology also used here see Anderson et al. 
(2016). For this study, the vegetation was divided into two physiognomic vegetation units: 
“woodlands” (woodland, scrubland and thicket) and “grassland”. Data on the area covered by 
the vegetation classes were kindly provided by Neil Anderson (pers. comm., November 
2007). Grasslands cover c,36.5% of the study area and woodlands c.63.5%.  

A total of 10 transect lines covered different habitat types (Figure 1) located at different 
distances from the Luangwa River. Ignoring the exact course of the border, transect line 8 
most probably lay outside LNP. For practical reasons in the field the lines began and ended at 
unique places like characteristic trees, crossroads or dry riverbeds. The exact position of the 
lines was fixed with a GPS (Magellan, Explorist 210).  

Figure 1: The study area: the situation of Luambe National Park and the situation of the 
transect lines (in yellow) within Luambe National Park. The transect lines are of different 
length: 1: 4.6km, 2: 6.3km, 3: 3.3km, 4: 5.8km, 5: 3.0km, 6: 5.1km, 7: 4.5km, 8: 2.5km, 9: 
3.2km, 10: 4.0km (numbers also refer to Table 1.). The white line separates the study area 
from the eastern part of the park not covered by this study. The base map of Luambe National 
Park is based on Google Earth (accessed 22 April 2008). 

Transects were sampled at three different times each day: starting at 6:15, 11:00 and 15:00. 
Data collection was performed from 13 to 22 July 2007 and again from 30 August to 10 
September 2007). Two transect lines (9 and 10) were only sampled in September, because 
access to this area was not possible due to remaining inundation in the earlier dry season.  

Distance sampling was carried by car with a 2-person team. A concurrent study on impala 
(Aepyceros melampus) used the same methods (Simon 2008). The two researchers applied the 
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same methods for the two species. Data collection was performed by both, acting as driver 
and co-driver. Every detection of puku or impala was noted. The car was driven at 3.5-4.5 
km/h to ensure that both driver and co-driver were able to collect data on both sides of the 
transect line and the area in front. Driver and co-driver regularly switched positions. If puku 
or impala were detected the car was stopped and more detailed observations noted. Every 
detection of puku or impala was taken into account independently of the distance to the line. 
Data such as species, group size, angle to the line, distance from the car, number of 
males/females/juvenile animals within the group, information on other species within that 
group, information on habitat was collected. After a maximum of 5 minutes, the drive along 
the transect line was continued. Binoculars (Traveler, 10-30x60 zoom 63m/1000m at 10x) or 
an SLR camera (Canon 300D, 80-200mm lens) were used to better identify the animals. A 
rangefinder (Bauer Germany, Lasermeter 600 FA/GA) was used to measure distances. The 
angle to the line noted in 30° increments, was determined with a compass setting the car 
direction as 0°. 

Puku sexes are easily differentiated as only the males carry horns. Individuals were regarded 
as young /juveniles if their body size was smaller than the size of adult puku. The sex ratio 
was calculated based on the estimated densities of adult females to adult males. Individuals 
standing relatively nearer to some other individuals were considered one group while others 
standing at a relative distance were considered another group.  

Estimations of population densities were carried out using Distance 5.0 release 2 (Thomas et 
al. 2010). Detection rates were assumed to differ between habitats. For data analyses the 
transect lines were assigned to two general habitat categories “grasslands” or “woodlands”. 
Two lines (transects 3 and 4) were divided into two for the estimation to ensure that the 
detection function was calculated separately for each habitat. Population densities were 
estimated separately for each habitat type (Implemented Stratification via the Stratum Data 
Layer). Population size and densities for the entire study area were calculated from the area 
covered by the habitats. Detections of all puku, regardless of sex or age class, were used to 
calculate the detection function. In order to estimate densities separated by sexes, only the 
animals of concern were included for the actual estimation. I used mainly the default setting 
in Distance and adjusted the settings concerning truncation, stratification and the proposed 
models for the detection function. 

Results & Discussion 
A total of 334 puku sightings were made during line transect sampling. During one session, 
the rangefinder did not work correctly, so the data were not included in the density estimation 
but were still used for the population analysis (group size and composition). This said, 319 
sightings were used for the estimation of population densities. Considering both survey 
periods in the cool dry season 2007, puku reached an overall density of 14.39 animals/km² in 
the study area (Table 1). For the study area a population size of 2,081 pukus was estimated. 
Since the eastern area of LNP was not included it would be unreliable to estimate a population 
size for the entire LNP. However, with the progression of the dry season the estimated 
number of puku in the study area increased by 877 animals by September. The overall 
population density almost doubled from 10.41 to 19.17 animals/km². This comparison 
excludes transect lines 9 and 10 as they were only sampled in July. As the dry season 
progresses, most of the puku from the LNP population may aggregate near the Luangwa 
River, and also in the grasslands and aquatic associated grasslands in the study area which 
provide more water and food as the dry season progresses than areas farther from the main 
river.  
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It is difficult to evaluate the figures for population size and densities gained during this study. 
There are no previous figures of the LNP puku population. In general, in the Luangwa Valley, 
puku are reported to be common, well represented and occurring at medium to high densities 
(Jeffery et al. 1989, East 1996, 1999). This makes this study of particular importance as it 
provides the first quantitative values for half of LNP. Only Anderson et al. (2016) report 
population densities for puku of 20.85 animals/km² based on line transect sampling on foot in 
a fraction of LNP (covered approximately by transects 1–3 in this study).  

 Pukus were unevenly distributed over the different habitats in LNP (Table 1, Figure 2). With 
a population density of 27.65 animals/km² pukus were more than 4 times as abundant in 
grasslands than in woodlands. But they did occur in woodlands at considerable densities. 
Puku reached the highest local population densities on the transect lines 3-grassland-area, 4-
grassland-area and 10. In contrast no puku was seen along transect line 2. Among the 
woodland transect lines, puku reached the highest local population densities along lines 7 and 
8, both above the population density of line 5 that is characterized by grasslands (Table 2). 
Pukus are known as typically inhabiting floodplains and (short) grass areas (e.g. de Vos and 
Dowsett 1964, Roger 1984, Starkey et al. 2002, Dipotso and Skarpe 2006, Rduch 2015.).  

Figure 2: Puku in different habitats in Luambe National Park: Different aspects of grasslands 
(A and B), different aspects along transect lines categorised as woodland showing a group of 
puku on a dambo surrounded by woodlands (C) an a resting puku males under a scrub (D). 
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Table 1: Estimated population densities and number of puku (Kobus vardonii) in the study area of Luambe National Park. Figures are estimated 
based on both survey periods (total, males and females) and considering both surveys separately (July and September). The latter analysis 
considering the progression of the dry season excludes transect lines 9 and 10 as they were only sampled in July. The Margins (±) was calculated 
from the limits of the 95% confidence interval given by the estimation in Distance. 

entire survey progression of the dry season 
July September 

total males females total total 
density 
[animals/km²] 

± density 
[animals/km²] 

± density 
[animals/km²] 

± density 
[animals/km²] 

± density 
[animals/km²] 

± 

Population density study area 14.39 3.47 6.80 1.66 13.70 3.30 10.41 2.35 19.17 7.04 
grasslands 27.65 8.74 13.84 4.30 25.75 8.21 27.24 8.92 39.08 18.73 
woodlands 6.73 2.13 2.76 0.84 6.77 2.19 6.73 2.12 7.72 2.63 

Number of animals study area 2,081 501 984 239 1982 478 1,897 475 2,774 1019 

Table 2: The local population densities of puku (Kobus vardonii) along the transect lines in Luambe National Park. The number of the line refers to 
the number as presented in Fig. 1. For the analyses in Distance the transect lines 3 and 4 had to be separated. 

No. of the line habitat category local population density 
animals/km² ± 

1 woodlands 8.13 1.35 
2 woodlands 0 - 
3-woodlands woodlands 3.34 0.55 
3-grassland-area grasslands 54.78 5.50 
4-woodlands woodlands 9.14 1.51 
4-grassland area grasslands 25.95 2.61 
5 grasslands 7.91 0.79 
6 woodlands 6.87 1.17 
7 woodlands 12.98 2.15 
8 woodlands 12.15 2.01 
9 grasslands 15.65 1.57 
10 grasslands 25.69 2.58 



9 | P a g e

Puku were previously reported using woodlands or scrublands, especially during the wet seasons 
when their dry season habitat is inundated (Jenkins 2013, O’Shaughnessy et al. 2014, Rduch 
2015). In this context the data from LNP are again valuable as they show puku using woodland 
areas in the ongoing dry season. Within the woodland areas of LNP puku showed a tendency to 
occur primarily in open woodlands and/or in proximity to water or in small-scale water-
associated grasslands like small riverbeds or dambos. This ecological detail is not often 
mentioned and only from Zambia (Ansell 1960, de Vos and Dowsett 1964). However, there is 
general agreement that puku tend to occur in areas near water (de Vos and Dowsett 1964), and 
they are less abundant or absent in grassland areas away from water (Rduch 2015, 2016) as also 
observed in the eastern grasslands within the study area of LNP. 

Based on the estimated population densities for the different sexes in the entire study area, a sex 
ratio of 2.01 females per male was derived. The observed bias towards females was even more 
pronounced in woodland areas (2.46 females per male) compared to the grasslands (1.86 females 
per male). The same trend appeared when deriving the sex ratios based on population densities 
per sex along the different transect lines. Transect lines categorised as grasslands resulted in a 
sex ratio of 1.92 females per male, all transect lines with one exception showed sex ratio of 2.66 
females per male. The only exception was transect line 8 which is situated outside the LNP. Here 
the sex ratio was the most biased towards females: 2.86 females per male. A female sex-biased 
ratio is characteristic for most puku populations (e.g. de Vos and Dowsett 1964, Starkey et al. 
2002, Dipotso and Skarpe 2006, Rduch 2016). This is related to the territorial system of the 
puku, which influences the distribution of territorial males, bachelor males and females. The 
densities of animals in the respective groups changes across different sites and influences the sex 
ratio (Rosser 1992). In the GMAs resource use is permitted including controlled hunting. The 
populations of puku and impala in the GMA bordering Kafue National Park showed sex ratios 
more pronounced towards females (Rduch 2016). There are indications of a similar trend in the 
GMA around LNP: also, along transect line 8, situated just outside LNP, the sex ratio is more 
biased towards the females than in other areas of LNP. A direct or indirect impact of hunting or 
any other human influence cannot be proven. However, this finding might be a hint towards 
future studies to comparing populations of antelopes in areas with different protection status.  

The 334 sightings that were used to gain better insight into the puku’s grouping behaviour 
comprised exactly 1,300 individuals. Mean group size over the entire survey was 3.9 animals. 
With the progression of the dry season group size increased from a mean of 3.56 animals in July 
to a mean of 4.22 in September. Most puku were encountered in small and medium-sized groups 
(Table 3). Single individuals and groups of up to 15 animals comprise 98% of all groups or 88% 
of all animals observed. Only 12% of all observed animals occurred in bigger groups. Different 
group compositions were observed (Table 4), the most important being breeding groups, female-
only groups and single males. In the context of the territorial system of the puku these single 
males are probably most often territory holders. Female groups eventually accompanied by their 
young are the units that move around, a territory owner will join them when they are in his area. 
Puku groups are not stable (de Vos and Dowsett 1964), but will split and merge.  

As population densities and group sizes are interrelated, especially in antelopes living in non-
permanent groups (Wirtz and Lörscher 1983), this explains why group sizes are larger as the dry 
season progresses. 
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Generally, the range of group sizes observed in LNP is comparable to or even smaller than the 
group sizes given by other studies (e.g. Child and von Richter 1969, Starkey et al. 2002, Rduch 
2016).  

Table 3: Group sizes of puku (Kobus vardonii) observed in Luambe National Park. 

number of animals in 
a group 

frequency of 
occurrence based on all 
groups observed 

frequency of 
occurrence based on all 
individuals observed 

frequency of 
occurrence based on 
all groups observed 

frequency of occurrence 
based on all individuals 
observed 

1 38.02 9.77 
65.87 27.46 2 14.67 7.54 

3 13.17 10.15 
4-6 14.97 19.08 

34.13 72.54 

7-9 9.88 20.62 
10-12 5.39 14.85 
13-15 1.80 6.15 
16-18 0.30 1.31 
19-21 0.90 4.77 
22-24 0.30 1.77 
25-27 0.60 4.00 

Table 4: Group compositions of puku (Kobus vardonii) observed in Luambe National Park. 

group composition frequency of occurrence based on all groups observed [%] 
single male 29.0 
single female (eventually accompanied by a juvenile) 9.9 
pair: one male and one female (eventually 
accompanied by one juvenile) 

3.6 

breeding group: one male and females (eventually 
accompanied by one or more juveniles) 

15.3 

more than one male and females (eventually 
accompanied by one or more juveniles) 

6.0 

only juveniles 1.2 
only male group (eventually accompanied by 
juveniles) 

6.7 

only female group (eventually accompanied by 
juveniles) 

19.8 

exact group composition unknown 8.4 

On 32 occasions pukus were encountered together with other mammals: On 9 occasions together 
with baboons (Papio cynocephalus) and on 23 occasions forming a mixed group with impala. 
The numbers of puku and impala in those groups was variable and showed no correlation, as was 
also found in and around Kafue NP (Rduch 2016). Also, in LNP and the entire Luangwa Valley 
the coexistence of puku and impala is of particular interest.  

At first sight both antelopes seem equally abundant. In the study area the population densities of 
both species were very similar, reaching 14.39 animals/km² for puku and 15.37 animals/km² for 
impala. But, while puku were more abundant in grasslands (27.24 animals/km²) and impala 
reached low population densities (8.39 animals/km²), impala were more abundant in woodland 
(19.39 animals/km²) than puku (6.73 animals/km²) (Rduch 2008, Simon 2008). A similar pattern 
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over different habitat types was observed in and around Kafue NP an area with a rather different 
natural environment than Luangwa Valley. Niche partitioning via habitat and diet was identified 
as a key to understanding the coexistence of these two antelopes in and around Kafue NP (Rduch 
2016). The mechanism that enables the coexistence in the Luangwa Valley might be comparable, 
but further studies might reveal other similarities and differences between the different 
ecological settings of Kafue NP and Luangwa Valley.  

Ungulates linking up vegetation and predators are an important key in the understanding of 
ecosystems. Information on the population status and the distribution patterns of antelopes such 
as puku are important as they document the state of the population in LNP at that time and 
provide an important snapshot. As for most of the other studies, this study too was carried out in 
the dry season, again missing important details of puku distribution and ecology in the rainy 
season. Hopefully, future studies will reveal changes in the population that reflect dynamics of 
the ecosystem or anthropogenic threats.  
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Introduction 
Sitatunga Tragelaphus spekii is a spiral-horned antelope endemic to sub-Saharan Africa that is a 
highly valued trophy animal, yet there is little scientific information about the species (1, 2, 5). 
One major reason for the lack of data appears to be the difficulty of working in the wetlands 
where they live. Sitatunga are adapted for life in dense vegetation in swamps and papyrus 
marshes, making traditional population survey techniques problematic (3-13). Uncertainties 
about sitatunga are not limited to population density but extend to basic ecology of the species. 
For example, there are conflicting reports about their preferred habitats, with some accounts 
asserting that the species stays in dense wetland vegetation, while other studies report crop-
raiding from dry land adjacent to rivers (4, 12). Further, there are inconsistent reports regarding 
territoriality, movement patterns, and sex ratio (7-13). 

In 2010, the Uganda Wildlife Authority authorized trophy hunting for sitatunga, but 
unfortunately, at the time there were incomplete data on population size or distribution (3-5). To 
ensure sound management of a trophy hunt for sitatunga in Uganda, it is critical to evaluate local 
information about the species and its population. 

Study area and methods 
Our research aims to provide crucial baseline information in three key areas: habitat use, 
population size, and genetic diversity. Our study will be undertaken with support from teams 
based in Uganda and Canada and the results will provide information to enhance the 
management of sitatunga in Uganda and have the potential to influence wildlife management for 
other cryptic and elusive species occupying dense habitats. 

The study area lies in in the Nakaseke District of central Uganda, in the marshes of the Mayanja 
River system, which is part of the Nile watershed. The Equatorial Ugandan climate is generally 
rainy, with two dry seasons, December to February and June to August, although there is local 
variation in the length, timing, and duration of the dry seasons (20). 

On average, little of the land is permanently cultivated (38). Other species present include 
hippopotamus (Hippopotamus amphibius), bushbuck (Tragelaphus scriptus), Defassa waterbuck 
(Kobus ellipsiprymnus), oribi (Ourebia ourebi), bohor reed buck (Redunca redunca), warthog 
(Phacochoerus africanus), bushpig (Potamochoerus larvatus), and common duiker (Sylvicapra 
grimmia). As part of this study, we use GIS to map the extent of papyrus and other suitable 
habitats. The most recent estimates of the total area of papyrus and other wetlands occurred in 
1999. The estimate at that time was 30,000 km2 (MWE, unpublished data).  The papyrus in the 
study area covers approximately 8.1 km2. 
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In 2015 and 2016, research activities occurred during the rainy season of April-August. It is 
possible that sitatunga behaviour changes during the dry season, which could alter space use. 
Thus, in order to understand more aspects of sitatunga ecology, we needed to perform the same 
research activities during the dry season.  In the third and fourth field season of the project in 
2017-2018, we collected data to determine any difference in sitatunga detections during the dry 
season. Field research occurred from February through August in 2017, and January through 
April in 2018.  We used over 30 machans and 28 trail cameras across approximately 10 km2 of 
river to record encounters with sitatunga. 

On the Mayanja River, early 2017 was drier and hotter than in recent years. In late January and 
early February, a substantial portion of the papyrus (Cyperus papyrus) dominated wetland 
burned due to the dry conditions and adjacent shoreline charcoal production. The fire events 
consisted of one large scale fire which burnt wetland from shoreline to shoreline, and several 
smaller fires that did not traverse the entire width of the wetland. The burnt areas comprised all 
or part of the cut lanes for three machans accessible by road and up to six river machans, 
accessible by boat. Burned areas were reduced to bare ground (if present) and blackened stubble, 
which we assume is unsuitable for sitatunga. We performed vegetation measurements in the 
burned areas during the weeks and months following the fire to ascertain recovery of species 
diversity and vegetative cover. 
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In addition to the fire, the dry conditions led to a retraction of water within the river channel. 
Thus, areas used as water access points for livestock in previous years were unsuitable for this 
purpose in early 2017. In addition, the drought conditions led to dieback of normal foraging 
areas for cattle. Whereas in previous years we did not observe cattle entering into the lanes cut 
open for sitatunga, in 2017 we observed cattle actively entering unburnt sitatunga machan lanes 
to eat papyrus and other plants, and to access water. Previous research into sitatunga habitat and 
behaviour indicated that sitatunga avoid areas used by cattle, and that sitatunga move to wetland 
interiors during dry seasons (12). The extreme conditions during early 2017 offered a unique 
opportunity to test these hypotheses and underscore the importance of data collection during 
different conditions. 

Due to the inaccessibility of sitatunga habitats, and the difficulties in distance sampling for 
population estimation, alternate techniques to monitor and estimate population density are 
warranted. If animals are individually identifiable, estimating population from camera traps or a 
mark-resight population design is feasible (14, 15). From previous work in Kenya and the 
Republic of Congo, sitatunga are identifiable based upon coat markings and horn shape in males 
(11, 13). By incorporating spatial information, a spatially explicit capture - recapture (SECR) 
study design allows for estimation of density, even if not all animals in the population are 
equally exposed to "capture" sites or if the effective sampling area is unknown (16). In addition, 
SECR models estimated using Bayesian statistical methods allow for imperfect identification and 
sparseness of data (17). 
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Results 
We attempted mark-resight at machans in the morning hours around sunrise (approximately 
06:30 to 09:00) and around sunset (approximately 16:30 to 19:00). Temperature during data 
collection ranged from 16 to 34o C and we recorded rain events during these efforts. We 
classified an individual as an adult male if horn shape included one full twist. We classified an 
individual as an immature male if horns were present but did not meet the shape requirement. 
Sitatunga were classified as lambs when they displayed very small body size and/or were 
accompanied by a larger adult female. We classified a sitatunga as unknown sex and/or age if we 
could not completely see the head to verify presence of horns, or if the body size was 
intermediate between lamb and adult female size. 

We built a SECR model of density using sitatunga individuals identified in 2015. We created a 
candidate set of models to test for differences in detection by sex, location of camera, and a 
learned response. We did not incorporate habitat covariates in our candidate model set. We 
ranked the models according to AIC. The top 3 models are listed in Table 1. According to the top 
ranked model, detection of sitatunga depends upon a site-specific earned response, and there are 
no differences in density between the sexes. The best model suggests a density of 4.64 (95% 
confidence interval 2.94-7.31) sitatunga/km2. We caution against extrapolation of this estimate to 
the Mayanja River or outside our study area, because this model was fit using a reduced data set, 
habitat covariates are not included in this model, and there may be differences in density by year 
of our study. Further modelling and analysis will clarify these results. 
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With the assistance of undergraduate researchers, we compiled a database of identified 
individuals to streamline the identification and verification process. We developed a three-
observer verification process to ensure that identified individuals are confirmed before inclusion 
in modeling processes. We are following up on SECR programs that can incorporate uncertain 
identifications in order to increase our sample size for density estimates. These steps will help to 
improve confidence in any estimate we calculate. 

We observed profoundly different water levels during the first three years of our study, 2015-
2017. We considered a possibility that sitatunga detections vary by year, due to water levels and 
prevailing climate, thus a year effect will be tested in all candidate models of density. We also 
considered that cattle densities change yearly, and this can also have an effect on sitatunga space 
use. 

Table 1. Top three SECR models of density for sitatunga in the Mayanja River study area, 2015.  
Models ranked according to AIC. 

Model Definition AIC ΔAIC Density 
(Animals / 
km2) 

95 % Confidence 
Interval 

g0 ~ bk Detection depends on a 
site-specific learned 
response 

2545.5 0 4.64 2.94 - 7.31 

g0 ~ bk 
+ h2

Detection depends on 
sex and site-specific 
learned response 

2580.6 -35.15 Males: 4.55, 
Females: 
4.55 

Males: 2.80 - 7.40, 
Females: 2.80 - 
7.40 

g0 ~ K Detection based on site 
effectiveness of the 
preceding occasion 

2783.7 -238.3 2.78 2.84 - 5.46 

As a wetland dependent species, sitatunga might not tolerate drought as well as other species of 
competing wildlife, such as bushbuck or waterbuck, and sitatunga space use may change as a 
result. Finally, we observed sitatunga using forests in 2015, and were interested in if sitatunga 
use dry land habitats more or less as the water level changes. The conditions we encountered in 
2015-2017 offer a natural experiment to address these questions. We separated the study area 
into three zones: forest, shoreline, and river. Shoreline and river were wetland zones, 
characterized by aquatic vegetation and saturated soil (if soil was present). Shoreline wetlands 
were visible from a 2 m tall platform located on dry land, and River wetlands were not visible 
from the platform. Forest zones were characterized by lack of aquatic vegetation, presence of 
woody stems, and a canopy at least 2 m in height. We placed Reconyx Hyperfire trail cameras in 
all three zones during the three years of our study. We classified 2015 (April - August) as a 
normal water year, 2016 (April - August) as a flood year, and 2017 (February - April) as a 
drought year. 
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We used a modified chi-squared statistic to test for differences in proportions of sitatunga, cattle, 
and other wildlife species detections between years for each zone. We only detected cattle with 
trail cameras in the Forest zone, and we did not have enough encounters with other wildlife 
species to perform significance tests in the Shoreline or River zones. The number and location of 
sitatunga sightings we recorded with trail cameras is summarized in Table 2.  Results of the chi 
square tests for sitatunga are summarized in Table 3 and Figure 1. For the Forest and Shoreline 
zones, we found that the proportion of days with a detection of at least one sitatunga was lower 
in the normal water conditions compared to the flood conditions. Similarly, we found that 
detections of sitatunga in forests was lower during drought conditions when compared to normal 
conditions. Finally, we found that proportion of days with sitatunga detections did not differ 
between years for the river zone. 

Table 2. Summary of sitatunga detections by trail cameras in the three habitat zones (Forest, 
Shoreline, and River) for the three years of the study, 2015-2017, in the Mayanja River area of 
central Uganda.  Proportion is the percentage of days with at least one detection of at least one 
sitatunga for the given zone and year.  

Year Zone # Trap Nights # Detections Proportion 
2015        
Normal Water 

Forest 318 33 0.104 
Shoreline 98 15 0.153 
River 1357 157 0.116 

2016           
Flood 

Forest 286 4 0.014 
Shoreline 508 25 0.049 
River 587 59 0.101 

2017       
Drought 

Forest 168 0 0 
Shoreline -- -- -- 
River 1012 127 0.125 

Since the proportions of sitatunga did not change between water conditions for the River zone, 
this area may represent core habitat, or a type of refuge from increased competition from native 
and domestic herbivores in Shoreline and Forest zones. In the Forest zone, we performed the 
same chi square test for cattle and other wildlife species and found that the proportion of days 
with a detection of at least one cow increased every year of the study, regardless of water 
condition (Figure 2). However, we did observe cattle entering shoreline wetlands to eat papyrus 
during the drought while collecting data for another part of the study. We also found that while 
the detections of sitatunga in the forest decreased every year, none of the other wildlife species 
exhibit the same results, with the detection of some species, such as bushbuck, increasing every 
year (Figure 2).  This may reinforce the importance of the River zone for sustainable sitatunga 
populations. 
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Figure 1. Proportion of trap-nights with a detection of at least one sitatunga in three habitat 
zones during the three years of the study in the Mayanja River area of central Uganda.  2015 
was a normal water level year, 2016 was a flood year, and 2017 was a drought year. Letters 
indicate years that are statistically different within a zone.  

Table 3. Chi-squared test for differences in proportions of days with at least one sitatunga 
detection for the given condition-area combination compared to normal water conditions within 
the same zones.  

Year (condition) Zone P-value

2016 (Flood) Forest 9.66 x 10-6 

Shoreline 3.59 x 10-4 

River 0.368 

2017 (Drought) Forest 4.2 x 10-12 

River 0.508 

We collected a total of 63 hide samples from harvested adult male sitatunga during the course of 
our study.  DNA extraction of the samples began in November 2018.   Unfortunately, the DNA 
recovered from the samples is too degraded to allow for SNP analysis; however, microsatellite 
analysis is still possible. We contacted other safari outfitters in Uganda to collect samples from 



20 | P a g e

other populations for comparison of genetic diversity. From attending the AWCF meetings in 
2017 and 2018, we also may have access to samples from other parts of sitatunga range to 
improve analysis and facilitate a genetic library of microsatellites. Including microsatellites from 
other areas of sitatunga range will provide much needed information on broad-scale habitat 
connectivity for this species (18, 19). 

We completed 18 vegetation surveys, including measurements of vegetation species diversity 
and height of hiding cover. This includes repeated surveys in burnt areas during their recovery. It 
also includes six sitatunga feeding areas. We have begun collaboration with Dr James Kalema, a 
botanist at Makerere University, Kampala, Uganda, to assist in identification of wetland plants 
encountered during vegetation surveys and in preparation of manuscripts regarding the 
vegetation data.  We will compare feeding sites to random, non-feeding locations using a 
Sorenson-Dice coefficient.  We will also compare diversity between burnt and unburnt areas to 
determine how these wetlands are affected by fire. 

Figure 2. Proportion of trap-nights with a detection of at least one individual of the stated 
species in the forest zone of the study area for 2015-2017 in the Mayanja River area of central 
Uganda.  2015 was a normal water level year, 2016 was a flood year, and 2017 was a drought 
year.  Letters indicate years that are statistically different for the stated species 
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For eight days in July 2017 we attempted to capture adult sitatunga with the cooperation and 
supervision of the Uganda Wildlife Authority. Although we were unsuccessful, we identified 
methods to aid in future capture efforts. 

Local information about sitatunga ecology and population is therefore imperative to ensure 
sound management of this species and any harvest. Information about population density, home 
range, and habitat connectivity will not only improve local management, but also add to the body 
of knowledge about sitatunga that aid in conservation of the species across its range. After 
completion of this project, we will have estimates of population size, genetic structure, and 
habitat use of the sitatunga population in the Mayanja River, Uganda. 

We were able to collect substantial mark-resight data during our field seasons and we have 
established that sitatunga are individually identifiable based upon coat markings and horn shape, 
and preliminary analyses verify that our study design is suitable to generate a density estimate. 
Our analyses will be vastly improved with GPS telemetry data, thus capture of adult sitatunga is 
a research priority. Assessing differences in genetic diversity between populations of sitatunga 
can identify obstacles to dispersal or at-risk populations, thus creating a library of microsatellite 
DNA markers for sitatunga from widely distributed populations is a research priority. 
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Notes From the Field 

Giant Sable: Palanca Report 2018 01. 1st Semester 
 Pedro Vaz Pinto 

2018 started as 2017 had ended - very wet! And this continued until the end of the rainy 
season in May. After the drought in 2017, the generous rains must have been welcome to the 
animals and allowed the local ecosystems to regenerate, by promoting abundant regrowth of 
vegetation and replenishing the water table, with streams and dry rivers coming back to life, 
filling of water holes and inundation of floodplains. This excellent news provided optimism 
for the recovery of sable populations but did not make our lives any easier on the ground, in 
terms of field monitoring - indeed quite the opposite, especially in Luando Reserve, where 
progress was slow and critical activities had to be put on hold for a few months. 

In Cangandala, the copious rains gave way to abundant grass, tall and thick everywhere. At 
the end of May the soil was still too moist and the floodplains full of water, and by mid-June, 
when we finally could finally take the Land Cruiser off track, a thick wall of grass made 
progress a nightmare, and the tiny grass seeds released in millions quickly clogged the 
radiator, in spite of double protective nets. This happens every year, but this season was 
worse than usual. However, in the park things are progressing. Sable are breeding 
exceptionally well, they are well protected, and the area of the sanctuary is still large enough 
to sustain a fast-growing population. In future we may have to consider enlarging the full-
protection area or releasing some pressure by moving some animals, but these decisions can 
wait for at least a couple of years. 

The long and intense rainy season has various predictable consequences, one of which is that 
the controlled burning and wild fires are likely to be delayed and less frequent. Probably a 
much smaller area will be burned in 2018 both in Cangandala and Luando, although there is a 
risk that if the next rainy season is delayed, then the unusual accumulation of combustible 
material in the form of dead grass may facilitate exceptionally severe wild fires in September, 
and these should be avoided if possible, particularly in Cangandala. Another not so good 
consequence was that we struggled to make preventive fires and controlled burns to promote 
a mosaic of micro-habitats and regrowth of vegetation in strategic places, which tend to be 
highly favoured feeding spots for sable in the dry season. As the grass remained moister than 
usual, very little was burned until end of June in the sanctuary. Still, we managed to partially 
burn some patches on the main floodplain and some small areas on a couple of anharas, so 
these will surely become grazing and browsing hotspots for the animals shortly after in the 
dry season. 

As result of the conditions, we struggled to approach the sable herds in Cangandala, and the 
visibility was always blocked by the almost impenetrable wall of grass. In addition, the 
females were also quite dispersed and behaving shyly, surely a consequence of calving or 
preparing to calve, or nursing their new-borns. We could confirm that Mercury was still 
routinely patrolling his favourite area, suggesting he retains the undisputed position of 
dominant bull. Nevertheless, we could testify that Eolo is definitely becoming more 
impressive by the day; his horns are beautifully arched and more imposing the Mercury’s, but 
he is also putting on weight and clearly displaying a more muscular build, while showing a 
darker and shinier coat. It is probably only a matter of time until Eolo challenges his elder 
sibling, and I suspect it may not take that long for him to become number one and the new 
master bull in Cangandala. 
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For Luando we had high expectations of increasing monitoring and extending security 
measures across its vast wilderness areas, but the rainy season greatly limited our movements 
and various activities had to be put on hold. A critical component was to solve the transport 
constrains. Throughout most of the rainy seasons it is impossible to drive a 4x4 vehicle off 
road in the reserve, and even the few main sand roads quickly become impassable, so the 
most efficient solution is resorting to motor bikes. In February we deployed three brand new 
Honda bikes, which we hoped would allow the rangers to reach remote locations in the bush 
by driving along existing footpaths, followed by foot patrols. However, we had 
underestimated how wet the conditions would become, and soon after the bikes arrived it was 
evident that things would not work out as planned. Although the bikes are performing very 
well, they are not amphibious, and with the woodland becoming completely flooded in many 
places, the bikes had to be carried too often and long patrols turned into a nightmare. This 
was disappointing, as we had to freeze some important activities, but on the other hand the 
generous rains must have replenished by now all the temporary water holes which could be 
crucial for the local breeding herds. A new plan is to be implemented in the dry season, 
which will revolve around building access roads and deploying advanced ranger camps deep 
in the bush. These camps will be reached by 4x4 vehicle in the dry season and quad bikes in 
the rainy season. 

In spite of these movement constraints, the step up in security measures initiated the previous 
year is producing encouraging signs. In particular, the semi-permanent presence of two senior 
rangers, well equipped and maintained, and fully motivated, has been a game changer in the 
reserve. And the fact that our senior rangers maintain a direct link to, and have been endorsed 
by, the Angolan military, give us additional strength. Although so far only minor offenders 
(small game poachers) have been detained, the senior rangers are already well respected and 
feared. The message is clear: the giant sable is a national symbol and sacred, so Government 
and partners want to take seriously the mission to protect the species. Surely there will be 
problems ahead, poaching is far from eliminated and poachers are likely lurking and 
readjusting to the increased pressure, but we feel we are finally getting a grip on the situation. 
With training exercises scheduled to the second semester we hope to further increase security 
on the ground. 

In the meantime, seven animals, four males and three females were still being tracked via 
GPS satellite collars until the end of June, which was rewarding as these collars thus 
completed two full years of operation, sending a GPS position every four hours. They may 
not last much longer now, but their impact has been extraordinary, giving us in-depth 
knowledge and pioneering data on the biology and behaviour of giant sable, and allowing us 
to pinpoint with extreme accuracy the home ranges of the herds, the latter being critical to 
improving security. Throughout the first semester we witnessed how different bulls moved 
across their territories and interacted spatially with other bulls and herds, and we could even 
infer breeding and calving behaviour in females. A lot of activities are planned for the 
remainder of 2018 and will be summarised in the next report. 

Photos can be accessed at: https://photos.app.goo.gl/Jrwc95p28s7CgFZ38 

https://photos.app.goo.gl/Jrwc95p28s7CgFZ38
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Wall of grass in 
Luando reserve 

Eolo (left) and Mercurio (right) 
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Young sable in Cangandala 

Tough going  
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Antelope News 

Confiscated saiga horn publicly destroyed in Kazakhstan 
On 18 October 2018, 148 saiga horns, 31 skulls and 5 carcasses were burned near the city of 
Uralsk in western in the Kazakhstan. The ashes were later buried at a depth of 11 m. The 
event was initiated by the Association for the Conservation of Biodiversity of Kazakhstan 
(ACB) as part of awareness campaign against poaching and the illegal saiga horn trade. 
ACBK coordinated the event with the responsible national authorities. The aim was to 
publicly destroy confiscated saiga horns and derivatives to remove any possibility that they 
could be sold illegally. Burning or destroying illegal wildlife products such as saiga horns is 
controversial and some people believe that they should instead be sold by the government and 
thereby contribute to conservation. ACBK considers this approach is fundamentally wrong 
because it would contribute further to a market for illegal products. ACBK is convinced that 
the public destruction of saiga horns and illegal wildlife products is an important step in the 
fight against poaching and illegal trafficking. Kazakh media representatives were invited and 
many of them covered this event including national television who broadcast the burning. 
Source: https://fzs.org/en/news/confiscated-saiga-horn-publicly-destroyed-kazakhstan 

 Photo: ACBK/Mukhit Suttibaev 

Indian film actor convicted of hunting Blackbucks 
Twenty years after the incident, Bollywood star Salman Khan has been sentenced to five 
years in jail for killing two blackbucks Antilope cervicapra in Rajasthan while shooting for a 
film. The Bishnoi community has been instrumental in pursuing a conviction for the killings 
which they see as a grievous crime, not only towards the animal, but also to their belief. 
Formed by Jammeshwarji Maharaj in 1542 AD, the Bishnois are known for their love for 
nature worship and wildlife conservation. A Bishnoi will never tolerate the killing of wild 

https://fzs.org/en/news/confiscated-saiga-horn-publicly-destroyed-kazakhstan
https://fzs.org/en/news/confiscated-saiga-horn-publicly-destroyed-kazakhstan


28 | P a g e

animals or the cutting down of a tree. The Bishnois of Jodhpur consider the blackbuck to be 
the reincarnation of their religious Guru Bhagwan Jambeshwar also known as Jambaji. 
Blackbucks and chinkaras are protected under the Wildlife Protection Act, but the Bishnois 
consider the former as sacred. They follow what is perhaps the world's only environment-
friendly religion and recognise the rights of birds, animals and trees to live in peace and 
harmony with humans. In 2016, over 1,700 people involved in wildlife crimes in Rajasthan 
were arrested due to the efforts of this community. 
Source: Deccan Chronicle. https://www.deccanchronicle.com 

      Male blackbuck: Photo: ASG 

Living Planet Report  
The Living Planet Report 2018 is the twelfth edition of this report which is released every 
two years and is a comprehensive study of trends in global biodiversity and the health of the 
planet. It is based several indicators, including the Living Planet Index (LPI), provided by the 
Zoological Society of London (ZSL). The 2018 report, which involved 59 of the world’s 
leading experts, estimates that humanity has wiped out 60% of mammals, birds, fish and 
reptiles since 1970, leading to a global wildlife emergency. It finds that the vast and growing 
consumption of food and resources is destroying the web of life that has evolved over billions 
of years and upon which society ultimately depends for clean air, water and everything else. 
The full report, a summary version, and details of how the LPI is calculated are available at 
the link below. Source: 
https://wwf.panda.org/knowledge_hub/all_publications/living_planet_report_2018/ 

Kenya Task Force on consumptive use of wildlife 
For 30 years, Kenya has relied on wildlife tourism to fund conservation and development. 
But while tourism contributes significantly to the country’s economy, many communities 
who share their lands with wildlife continue to live in poverty and also bear the burden of 
human-wildlife conflict, including loss of life, injuries damage to crops and livestock. 
Against this background, in March 2018, Kenya’s Minister for Tourism and Wildlife 

https://www.deccanchronicle.com/
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established a task force to investigate ways that wildlife can be used to benefit both people 
and wildlife. The task force will assess options such as game farming and game ranching on 
community and private lands and evaluate how these approaches could contribute to the 
national GDP, food security, job creation and livelihood support, with a view of creating co-
existence between communities and wildlife. Kenya’s current wildlife law places wildlife 
conservation on an equal footing with other land use types, like crop and livestock farming 
which means it provides for both consumptive and non-consumptive use rights. Consumptive 
uses include those in which wildlife is killed for commercial use or for food, such as in the 
sale of game meat at local restaurants. However, the government has announced that it 
doesn’t intend to reintroduce game hunting in Kenya. The task force could improve 
conservation strategies in Kenya for the better, by involving all stakeholders – including 
communities that live with wildlife – in deciding how wildlife can be used. About 65% of 
Kenya’s wildlife lives on community and private lands yet, historically, the involvement of 
communities has been limited. Wildlife conservation in Kenya is currently based on a variety 
of conservation models which involve the state, non-state actors and in some cases a mix of 
both. Most of the conservation models collect revenue from tourism. However, community 
conservancies in Kenya are largely donor funded, which puts their sustainability into 
question. Private ranches are run for profit, while national parks are run by the state. 
Communities have no authority to make decisions in either model. There are at least 119 
conservancies (community, group and private) in Kenya. The establishment of the task force 
is intended to provide Kenyans with an important opportunity to participate in making 
decisions about the country’s conservation policies and to address biodiversity loss by 
making conservation work for both people and wildlife. Source: 
https://theconversation.com/why-kenyas-new-wildlife-task-force-is-a-step-in-the-right-
direction-94342; https://kwcakenya.com/2018/04/02/kenya-considers-sustainable-wildlife-
utilisation-options/ 
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Recent Publications 

Foraging behaviour of wild impala (Aepyceros melampus) and Burchell's zebra (Equus 
burchelli) in relation to sward height 
Shem M. Mwasi, Ignas M. A. Heitkönig, Sipke E. Van Wieren, Herbert H. T. Prins (2017). 
African Journal of Ecology 56(2): 334-341 
Abstract 
Foraging behaviour plays a key role in the interaction between herbivores and vegetation, 
their predominant food source. Understanding this interaction is crucial to providing 
information that is useful for conservation of herbivores. The objective of this study was to 
determine how sward height influences functional response and movement patterns of free 
ranging wild impala and zebra at the Kenya Wildlife Service Training Institute. The study 
was conducted for 3 months. Sward height is an important parameter that indicates how 
intensive a sward has been grazed and it influences intake rate through its effect on bite size. 
Bite size, instantaneous intake rate, specific mass intake rate and feeding station interval for 
impala and zebra increased with sward height. Sward height in combination with an animal's 
sex was found to have a profound effect on specific mass intake rate in impala. Zebra had a 
longer feeding station interval and lower stepping rate in tall swards compared to impala. 
Despite differences in their specific body mass and digestive strategies, impala and zebra 
maximized their intake rates in tall swards as a trade‐off among the swards. Tall swards are 
therefore critical in the study area and should be protected from bush encroachment which is 
a persistent problem. 

Selective Breeding and the Intensive Management of Wildlife: A Legal Challenge for 
Namibian Conservation 
Andrew Blackmore (2017). African Journal of Wildlife Research 47(2): 65-78.  
Abstract 
The Republic of Namibia recently lost a High Court case preventing the sale of antelope that 
were selectively bred and intensively managed to produce traits that are uncommon in the 
wild. This paper looks at the foundations that the Namibian government may draw on to 
develop a policy context which would enable the country to redraft and amend existing 
legislation. The Namibian Nature Conservation Ordinance has exceeded its usefulness, in that 
it is ill-equipped to maintain and protect the country’s wildlife and its traditional enclosed 
extensive wildlife systems on private farms - and the Ordinance should be replaced. It is 
further concluded that the provisions of the Maputo Convention and the Nagoya Protocol 
apply to selective breeding and intensive management of wildlife. Caution is raised that 
provisions of these agreements, when read in isolation with the definition of biodiversity in 
the Namibian Environmental Management Act, may be interpreted in a manner contrary to 
the conservation of this resource. It is concluded that a formal inclusion of the public trust 
doctrine into the Namibian environmental jurisprudence, as has occurred in many African 
and countries elsewhere, would provide the necessary omnibus to address current and future 
challenges to the country's wildlife and other components of the environment. 
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Multi-locus phylogeny of the tribe Tragelaphini (Mammalia, Bovidae) and species 
delimitation in bushbuck: Evidence for chromosomal speciation mediated by 
interspecific hybridization 
Alexandre Hassanin, Marlys L. Houck, Didier Tshikung, Blaise Kadjod, Heidi Davis, Anne 
Ropiquete (2018). Molecular Phylogenetics and Evolution 
https://doi.org/10.1016/j.ympev.2018.08.006 
Abstract 
The bushbuck is the most widespread bovid species in Africa. Previous mitochondrial studies 
have revealed a polyphyletic pattern suggesting the possible existence of two distinct species. 
To assess this issue, we have sequenced 16 nuclear genes and one mitochondrial fragment 
(cytochrome b gene+control region) for most species of the tribe Tragelaphini, including 
seven bushbuck individuals belonging to the two divergent mtDNA haplogroups, Scriptus 
and Sylvaticus. Our phylogenetic analyses show that the Scriptus lineage is a sister-group of 
Sylvaticus in the nuclear tree, whereas it is related to Tragelaphus angasii in the 
mitochondrial tree. This mito-nuclear discordance indicates that the mitochondrial genome of 
Scriptus was acquired by introgression after one or several past events of hybridization 
between bushbuck and an extinct species closely related to T. angasii. The division into two 
bushbuck species is supported by the analyses of nuclear markers and by the karyotype here 
described for T. scriptus (2n=57M/58F), which is strikingly distinct from the one previously 
found for T. sylvaticus (2n=33M/34F). Molecular dating estimates suggest that the two 
species separated during the Early Pleistocene after an event of interspecific hybridization, 
which may have mediated massive chromosomal rearrangements in the common ancestor of 
T. scriptus.

Genetic assessments for antelope reintroduction planning in four European breeding 
programmes  
Rob Ogden, Muhammad Ghazali, Jane Hopper, Luděk Čulík, Tony King (2018). 
Journal of Zoo and Aquarium Research 6(3): 69-74. 
Abstract  
The potential reintroduction value of zoo animals is often cited as a reason for maintaining 
captive populations. To validate this argument, it is important for conservation breeding 
programmes to consider the evolutionary history and population genetic diversity of their 
founders, so that managers can understand the possible consequences of breeding decisions in 
captivity and to evaluate the options for releasing individuals back to the wild. For the 
European captive populations of roan antelope (Hippotragus equinus), greater kudu 
(Tragelaphus strepsiceros or Strepsiceros spp.), common eland (Tragelaphus oryx) and 
waterbuck (Kobus ellipsiprymnus or Kobus spp.), there is a need to understand more about 
their genetic status and to evaluate their likely geographic origin within their natural 
distribution. We employed DNA nucleotide sequencing of the mitochondrial (mtDNA) 
control region to identify the maternal lineage of captive animals and inform decision making 
concerning future possible translocations in each species. Sequence data from 60 individual 
antelope were compared against existing reference data from wild populations. Sequence 
analysis of roan, greater kudu and common eland allowed inference of the broad geographic 
origin and subspecies of each animal’s maternal lineage. For waterbuck, clear discrimination 
of ellipsen and defassa subspecies was not possible due to a zone of hybridisation preventing 
unambiguous assignment of captive waterbuck to subspecies. Our findings highlight the 
application of molecular genetic research to a persistent challenge in zoo population 
management; namely, the need to understand captive genetic variation relative to that found 
in the wild. 
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Effects of the safari hunting tourism ban on rural livelihoods and wildlife conservation 
in Northern Botswana. Joseph E. Mbaiwa (2018).   
South African Geographical Journal 100:1: 41-61, DOI: 10.1080/03736245.2017.1299639 
Abstract  
This paper examines the effects of the safari hunting ban of 2014 on rural livelihoods and 
wildlife conservation in Northern Botswana using the social exchange theory. The paper used 
both primary and secondary data sources. Data were analysed qualitatively. Results indicate 
that the ban led to a reduction of tourism benefits to local communities such as: income, 
employment opportunities, social services such as funeral insurance, scholarships and income 
required to make provision of housing for the needy and elderly. After the hunting ban, 
communities were forced to shifts from hunting to photographic tourism. Reduced tourism 
benefits have led to the development of negative attitudes by rural residents towards wildlife 
conservation and the increase in incidents of poaching in Northern Botswana. The 
implications of hunting ban suggest that policy shifts that affect wildlife conservation and 
rural livelihoods need to be informed by socio-economic and ecological research. This 
participatory and scientific approach to decision-making has the potential to contribute 
sustainability of livelihoods and wildlife conservation in Botswana. 

Predicting the shift of threatened ungulates’ habitats with climate change in Altun 
Mountain National Nature Reserve of the Northwestern Qinghai-Tibetan Plateau 
Xiaoyu Wu, Shikui Dong, Shiliang Liu, Xukun Su, Yuhui Han, Jianbin Shi, Yong Zhang, 
Zhenzhen Zhao, Wei Sha, Xiang Zhang, Feng Gao, Donghua Xu (2017). 
Climatic Change doi 10.1007/s10584-017-1939-7 
Abstract 
Climate change has affected the geographic distribution of many species and numerous 
endemic species with narrow distribution ranges on the Qinghai-Tibetan Plateau of China, 
one of the biodiversity hotspots and critical eco-regions in the world. Altun Mountain 
National Nature Reserve is one of the most important refuges for the flagship species and 
threatened endemic ungulates, Tibetan antelope (Pantholops hodgsoni), Tibetan wild ass 
(Equus kiang), and wild yak (Bos mutus). We surveyed the distribution of these three species 
and their forage plants in the nature reserve between 2012 and 2013. Using the Maxent 
model, we projected the potential distribution of the Tibetan antelope, Tibetan wild ass, and 
wild yak and their forage plants based on the four representative concentration pathways set 
by the IPCC Fifth Assessment Report for 2070. We generated 36 future model scenarios to 
assess and reduce the model uncertainties. We found that projected food availability 
associated with climate niche would be more realistic for ungulates distribution projections 
under climate change. Our results demonstrated that future climate change would greatly 
change the habitats of three threatened endemic ungulates and their forage plants. The ranges 
of climate niche projected for the Tibetan antelope, Tibetan wild ass, and wild yak would be 
reduced by 44%, 7%, and 20%, respectively, with future climate change under representative 
concentration pathways 2.6 scenario. Among them, the ranges of Tibetan antelope and 
Tibetan wild ass would reduce even more under warmer scenarios, but wild yak would be 
opposite. The projected distribution ranges of forage plants reduced with the climate change 
in the future. The combined effects of shifting climate niche and food resources would lead to 
the reduction of habitats for Tibetan antelope, Tibetan wild ass, and wild yak by 82%, 34%, 
and 30% under representative concentration pathways 2.6. However, conditions would be 
worse for Tibetan antelope and Tibetan wild ass but better for wild yak under other scenarios. 
We suggested that future conservation efforts should be focused on improving habitat quality 
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(including food availability) and finding alternative habitats for the three ungulates especially 
Tibetan antelope and Tibetan wild ass. 

Evaluating support for rangeland-restoration practices by rural Somalis: an unlikely 
win-win for local livelihoods and hirola antelope? 
A.H. Ali, R. Amin, J.S. Evans, M. Fischer, A.T. Ford, A. Kibara & J.R. Goheen (2018). 
Animal Conservation doi:10.1111/acv.12446
Abstract 
In developing countries, governments often lack the authority and resources to implement 
conservation outside of protected areas. In such situations, the integration of conservation 
with local livelihoods is crucial to species recovery and reintroduction efforts. The hirola 
Beatragus hunteri is the world’s most endangered antelope, with a population of <500 
individuals that is restricted to <5% of its historical geographic range on the Kenya–Somali 
border. Long-term hirola declines have been attributed to a combination of disease and 
rangeland degradation. Tree encroachment—driven by some combination of extirpation of 
elephants, overgrazing by livestock, and perhaps fire suppression—is at least partly 
responsible for habitat loss and the decline of contemporary populations. Through interviews 
in local communities across the hirola’s current range, we identified socially acceptable 
strategies for habitat restoration and hirola recovery. We used classification and regression 
trees, conditional inference trees, and generalized linear models to identify sociodemographic 
predictors of support for range-restoration strategies. Locals supported efforts to conserve 
elephants (which kill trees and thus facilitate grass growth), seed and fertilize grass, and 
remove trees, but were opposed to livestock reduction. Locals were ambivalent toward 
controlled burns and soil ripping (a practice through which soil is broken up to prevent 
compaction). Livestock ownership and years of residency were key predictors of locals’ 
perceptions toward rangeland-restoration practices. Locals owning few livestock were more 
supportive of elephant conservation, and seeding and fertilization of grass, while longer term 
residents were more supportive of livestock reduction but were less supportive of elephant 
conservation. Ultimately, wildlife conservation outside protected areas requires long-term, 
community-based efforts that are compatible with human livelihoods. We recommend 
elephant conservation, grass seeding and fertilization, manual tree removal and resting range 
from livestock both to enhance the potential for hirola recovery and to build positive rapport 
with local communities in the geographic range of this critically endangered species. 
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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. 

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.  

http://www.iucnredlist.org/
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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. 
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Hillman, J. C. 1979. The biology of the Eland (Taurotragus oryx Pallas) in the wild. PhD 
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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: 
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