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Observations of servals in the 
highlands of central Namibia
The serval Leptailurus serval is one of the more cryptic cat species to occur in sub-
Saharan savannahs. While its conservation status is Least Concern in the IUCN Red 
List, records are sparse, especially in semi-arid anthropogenic landscapes. We re-
port a series of 38 observations, both current (2006-2014) and historic (1911-1977), 
that show that servals have been present in the central highlands of Namibia for an 
extended period, and it is likely that a resident population persists here. We use ma-
ximum entropy modelling to define a new range extension for the serval in Namibia. 
However, our data indicate that the population exists at an extremely low density, 
making the serval in Namibia very vulnerable to changes in habitat.

The serval is a medium�sized felid native to 
su��Saharan Africa, occurring across a range 
of savannah and wetland ha�itats, predomi�
nantly in the east and central areas of the 
continent (Skinner & Smithers 1990, Nowell 

& Jackson 1996, Thiel 2011, 2015). The 
serval’s conservation status is currently listed 
as Least Concern LC in the IUCN Red List 
(Thiel 2015). A com�ination of permanent wa�
ter sources with sufficient vegetation cover 

and opportunities to shelter are thought to �e 
an important component of serval ha�itat se�
lection (e.g. van Aarde & Skinner 1986), with 
water availa�ility appearing to �e the most 
significant factor (Smithers 1978, Skinner & 
Smithers 1990, Nowell & Jackson 1996, Herr�
mann et al. 2008). Provided that these ha�itat 
characteristics are present, the species can 
�e found in degraded rainforests�savannah 
mosaics (Bout 2010), anthropogenic lands�
capes such as agricultural developments 
(Nowell & Jackson 1996, Ramesh & Downs 
2013, Thiel 2015), or semi�arid environments 
(Herrmann et al. 2008).
Detailed serval distri�ution records for Na�
mi�ia are sparse. Early accounts limited the 
species’ known range to the north�east of the 
country (e.g. Skinner & Smithers 1990, Nowell 
& Jackson 1996) with the town of Otjiwaron�
go representing the approximate southern�
most �oundary of the distri�ution as pu�lished 
in earlier assessments �y the IUCN (Breiten�
moser�Würsten et al. 2008). The latest IUCN 
assessment (Thiel 2015) descri�es an expan�
sion into central Nami�ia. Here we present an 
analysis of current o�servations and historic 
records of servals in the central Nami�ian 
highlands. We use maximum entropy model�
ling to predict the extent of the serval’s range 
in this area, and assess which environmental 
varia�les are most important in accounting for 
the distri�ution of o�servations.

Methods
We recorded opportunistic o�servations of 
servals in the course of our research acti�
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vities in four areas of the Nami�ian central 
highlands: southeast (FW), east (JM), west 
(NdVB) and north (KS). These o�servations 
were classed as ‘current’, verified using ei�
ther o�jective evidence (images) or �y the 
presence of at least two experienced o�ser�
vers, and GPS coordinates were recorded. 
We also analysed a set of ‘historic’ o�ser�
vations made �efore 1977 (Gaerdes 1978). 
These o�servations were listed �y farm 
name; hence we used the GPS coordinates 
of the centre point of the farm as the location 
of these o�servations. We used QGIS v. 2.8 
(Quantum GIS Development Team 2014) to 
display these data.
We used Maximum Entropy modelling (Ma�
xent 3.3.3 � Phillips et al. 2006, Elith et al. 
2011) to determine the predicted species 
distri�ution for our serval o�servations. We 
selected five different categories from the 
Atlas of Nami�ia Project (Mendelsohn et al. 
2002) as environmental varia�le overlays: 
annual rainfall (continuous), elevation (conti�
nuous), average vegetation �iomass (catego�
rical), vegetation type (categorical) and �iome 
(categorical). We downloaded shapefiles 
and associated data from the University of 
Cologne’s Digital Atlas of Nami�ia ‘Acacia’ 
Project (http://www.uni�koeln.de/sf�389/e/
e1/download/ atlas_nami�ia/index_e.htm, 
data derived from Mendelsohn et al. 2002, 
accessed 02.03.2015), then used ArcGIS 
to project these into an Al�ers Equal�Area 
conic projection and finally exported Envi�
ronmental Systems Research Institute ESRI 
ASCII raster grid files (cell size 100 m, grid 
size 13,000 columns �y 13,244 rows) for input 
to Maxent. We used Maxent’s jackknife test 
to determine which environmental varia�les 
had most impact on the model prediction, 
then eliminated those varia�les that had 
least impact, as measured �y Maxent’s gain 
statistics, to provide the most parsimonious 
fit to the data.
We also conducted camera trapping studies 
in each of our research areas. In the north 
(KS; Ongava Game Reserve) 8�31 cameras 
(Reconyx RC�55 and HC500) were deployed 
on game trails and waterholes during a 5�year 
period from 2010 until 2014 (>8,000 trap 
nights). In the east (JM; Seeis Conservancy) 
IZW researchers monitored cheetah marking 
trees with 20�60 cameras (Reconyx PC900 
and HC600) from 2011 until 2015 (>50,000 
trap nights). In the south�east (FW; N/a’an 
ku sê farmland study area) multiple cameras 
(various makes) were deployed in the period 
2010�2014 (>15,000 trap nights). In addition, 

one of us (FW) conducted a camera trap study 
in Mangetti National Park in the north�east of 
Nami�ia (�18° 42' 30.24'' N / 19° 8' 31.884'' E, 
within the current range) over a 15�month pe�
riod (09.13�12.14) in which 10�20 cameras 
(Reconyx HC600) were deployed at perma�
nent waterholes (>3,000 trap nights).

Results
We recorded a total of 18 current (2006�2014) 
o�servations of servals in the central high�
lands of Nami�ia (Supporting Online Materi�
al SOM Ta�le T1). These included five live�
captures, one photographic record, six direct 
o�servations (one adult with juvenile), five 
camera trap records (resolving to three sepa�
rate individuals), and one dead specimen. Of 
these 17 servals, we were a�le to classify 14 
adults, one su��adult and one juvenile (see 
Fig. 1 for example). Five of the servals were 
confirmed as male, and two as female.
In our various camera trapping studies, a to�
tal of more than 75,000 trap nights, we only 
detected three individual servals, all at the 
northern site (Ongava Game Reserve). Over 
the 5�year period of camera trapping at the 
same site, we recorded 130 o�servations of 
the smaller African wild cat Felis sylvestris, 
299 o�servations of caracal Caracal caracal 
and 417 o�servations of leopard Panthera 
pardus. At the Mangetti study site over the 
15�month study period we recorded 27 o�ser�
vations of African wild cat, 69 o�servations 
of caracal and 119 o�servations of leopard, 
�ut no servals. Despite regular recordings of 
sympatric felids, no servals were recorded on 
our more southern sites (Seeis Conservancy 
and N/a’an ku sê farmland area).
We were a�le to determine location data 
for 21 of the 24 historic (1911�1977) records 

listed in Gaerdes (1978: SOM T2). These re�
cords enumerate to at least 26 individuals, 
with just 2 confirmed males. Almost three�
quarters of the records (n = 17, 71%) arose 
from indiscriminate trapping or hunting.
Initially we used Maxent to model our cur�
rent and historic date sets independently; 
however, for all Maxent models the predicted 
distri�utions �ased on current and historic 
o�servations were very similar. We therefore 
grouped these data together to create one 
set of 38 o�servations. Maxent’s jackknife 
test showed that vegetation type was the 
varia�le that most strongly influenced the 
model fit, followed �y annual rainfall. We 
therefore used these two environmental lay�
ers to produce a model prediction for the dis�
tri�ution of servals in our study areas (Fig. 2). 
In this model the relative contri�utions of ve�
getation type and annual rainfall are 73.4% 
and 26.6% respectively.
We used QGIS to show the locations of our o��
servations (Fig. 3, red and �lack dots). Finally, 
using a com�ination of marked points in Goo�
gle Earth and plotting functions in QGIS, we 
created a smooth line that approximates the 
�oundary of the Maxent predicted distri�ution 
(Fig. 3, red dashed line) where it extends �e�
yond or incorporates the current IUCN range 
�oundaries (Fig. 3, �lue dashed lines).

Discussion
The serval o�servations descri�ed in this 
study extend the former range �y approxima�
tely 270 km south, and our predicted range 
includes the recent expansion area descri�ed 
�y Thiel (2015). In addition to contemporary 
o�servations, our overlapping historic records 
were derived from a German archive dating 
as far �ack as 1911 (Gaerdes 1978). Thus 

Fig. 2. Maximum entro-
py model of the predicted 
distribution of serval in the 
central highlands of Nami-
bia. Hotter colours indicate 
areas of highest probabi-
lity of occurrence. White 
squares are the locations of 
observation data. Environ-
mental variables selected 
were vegetation type and 
annual rainfall.
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rainfall (Fig. 2; see Mendelsohn et al. 2002). 
Private farms also dominate this area. We 
therefore might also expect to find servals in 
this ha�itat, with a range extending across 
to Nami�ia’s eastern �order with Botswana.

Conclusion
Our current and historic o�servations show 
that the serval has �een present in the cen�
tral highlands of Nami�ia for an extended pe�
riod, and it is likely that a resident population 
persists here. Given the cryptic nature of ser�
vals, and the likelihood that they will �e pre�
dominantly nocturnal in this farmland area, 
it is not surprising that verifia�le accounts 
are scarce. Even so, our data suggest that 
this population occurs at very low densities, 
making its sustaina�ility vulnera�le to further 
ha�itat fragmentation and any fluctuations in 
prey densities that might �e associated with 
changes in land use and climate.
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land 1990, Bowland & Perrin 1993, Ramesh 
& Downs 2015, Thiel 2011). Thus the central 
highland areas of Nami�ia appear to provide 
a suita�le ha�itat for servals.
The Maxent model uses presence�only data 
to predict the distri�ution of a species (Phil�
lips et al. 2006), thus we cannot rule out the 
possi�ility that servals are present in other 
areas of Nami�ia. For example, the lands�
cape to the east of the central highlands, 
termed the central Kalahari savannah, is 
also dominated �y Acacia species (A. erio-
loba, A. melllifera) and has a similar annual 
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ESSAYAS TSEGAI ABRAHA1

First camera trap record of 
leopards in Eritrea
Camera trap pictures and video footage of leopards Panthera pardus in Eritrea were 
obtained for the first time in Semenawi-Debubawi bahri protected area between 
December 2015 and March 2016. The records confirm the presence of the species in 
the area and in the country. Semenawi-Debubawi Bahri is likely to be a key area for 
the long-term conservation of the species in Eritrea.

Leopards in Eritrea have �een reported all 
along the eastern escarpments and parti�
cularly at Semenawi�De�u�awi Bahri pro�
tected area. 
Semenawi�De�u�awi Bahri tropical wood�
land is one of the most �iodiverse areas in 
Eritrea and is possi�ly the most northerly 
rainforest in Africa (Birdlife International 
2014). Semenawi�De�u�awi Bahri contains 
the only remaining mixed evergreen tropical 
woodland in Eritrea. The forest extends for 
a�out 40 km along the eastern escarpment of 
the highlands �etween the altitude of 700 m 
and 2,000 m, varying from mixed evergreen 
and deciduous trees at lower altitude to Afri�

can Olive and African Pencil Cedar Juniperus 
procera at higher altitude (DOE 2013). Cur�
rently around 1,290 km2 has �een proposed 
for protection (DOE 2013).
Although the area is of great conservation si�
gnificance for �iodiversity in the country, little 
is known a�out the wildlife found in the area, 
including mammals. In particular there is lit�
tle information on the presence and distri�u�
tion of secretive species such as the leopard, 
as their elusive �ehaviour coupled with the 
rugged terrain of the area makes the species 
difficult to detect. In order to provide up�to�
date information on the presence and dis�
tri�ution of terrestrial mammals of the area 

I undertook a pilot study with camera traps 
from 18 Decem�er 2015 to 27 March 2016 in 
colla�oration with the Forestry and Wildlife 
Authority Eritrea. 

Results and discussion
Camera trap records of leopards in Eritrea 
were taken for the first time in Semenawi�
De�u�awi Bahri protected area �etween 18 
Decem�er 2015 and 27 March 2016. The re�
cords were taken during a pilot period of the 
first camera trap survey of mammals of the 
area. The records confirm the presence of the 
species in the area and in the country.
Two camera traps (Bushnell 8MP trophy 
cam) were used to survey four locations in 
a non continuous period for a total of 57 
camera trap days. The survey area covered 
approximately 15 km² from Mogo to the Filfil 
river�ed. At least two individuals, a large 
male (Fig. 1) and another of unidentified 
sex were recorded using the same trail at 
Mogo (15˚35.701’ N / 38˚55.588’ E, altitude 
1,730 m). The male leopard was recorded 
on two separate occasions (22.12.2015 and 
11.03.2016) suggesting that leopards are re�
sidents in the area. 
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SOM T1. Serval observations in the central highlands of Namibia, 2006-2014. 18 observations of 17 

individuals (including one juvenile). Two individuals were recorded twice by camera trap 

# Observer Date GPS South GPS East Sex Age Type 

1 NdWB 2006 -21.4823 16.3765 M Adult 
Hunted – from 
photographs 

2 NdWB Jan 08 -21.4402 16.4268 Unknown Unknown Skull recovered 

3 KE
1
 Aug 10 -20.3789 17.0697 Unknown Adult Direct Observation 

4 KS 18. Sep 10 -19.3684 15.7379 Unknown Adult Camera Trap 

5 NdWB Sep 11 -21.562 16.3743 M Adult Capture 

6 FW 26. Okt 11 -22.2998 17.3116 F Adult Capture 

7 NdWB Mrz 12 -21.8577 17.4374 M Adult Capture 

8 FW 15. Apr 12 -22.3799 17.2772 Unknown Adult Direct Observation 

9 NdWB Jun 12 -21.4495 16.5001 F 
Adult with 

Juvenile  
Direct Observation 

10 JM 05. Jun 12 -22.0475 17.5364 M Adult Capture 

11 FW 16. Jul 12 -22.2998 17.3116 M Sub-adult Capture 

12 FW 08. Feb 13 -21.4566 17.3407 Unknown Adult Direct Observation 

13 NdWB 12. Feb 13 -21.4585 16.3783 Unknown Adult Direct Observation 

14 JM 17. Feb 13 -21.923 17.6349 Unknown Adult Direct Observation 

15 

KS
2
 

10. Mai 13 -19.2991 15.7866 

Unknown Adult 

Camera Trap 

16 23. Aug 14 -19.3684 15.7379 Camera Trap 

17 

KS
2
 

01. Aug 14 -19.3488 15.6678 

Unknown Adult 

Camera Trap 

18 02. Dez 14 -19.3684 15.7379 Camera Trap 
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SOM T2. Historic serval observations in the central highlands of Namibia, 1911-1974 (extracted from Gaerdes, 1978). Location data is available of 21 of 24 

records. 

# Observer Date Property/Location GPS South GPS East Count Sex Age Type 

1 Jan Gaerdes 1917 Ozombanda 21 -21.91979 16.61733 1 M Adult hunted 

2 Fritz Gaerdes 1939 Karakuwisa -19.06814 19.60673 1 Unknown Unknown not stated 

3 E. Albat 1974 Ganachaams 47     1 Unknown Unknown caught in gin trap 

4 W. Arnold 1960 Heliodor 857 -19.11726 17.13272 1 Unknown Unknown caught in box trap 

5 W. Arnold 1967 Heliodor 857 -19.11726 17.13272 1 Unknown Unknown caught in gin trap 

6 H. D. von Alvensleben 1950s Kumkauas 552 -19.6891 17.23881 1 M Adult caught in box trap 

7 R. Boehme 1925 Kayas 286 -19.08764 18.27578 1 Unknown Unknown caught in gin trap 

8 R. Boehme 1926 Otavifontein 798 -19.63724 17.45987 1 Unknown Unknown caught in gin trap 

9 R. Boehme 1911 Onguma 314 -18.68309 17.09566 1 Unknown Unknown shot in a tree 

10 A. Feucht prior to 1977 Heidelberg 291 -19.08988 17.75289 3 Unknown Unknown killed 

11 H. Friedrich 1972 Choantsas 292 -18.87227 18.1465 1 Unknown Unknown observed at night 

12 H. Friedrich 1974 Choantsas 292 -18.87227 18.1465 1 Unknown Unknown observed at duiker kill 

13 E. Haerlen 1935 Hohentwiel 506 -19.74309 17.43109 2 Unknown Unknown caught in gin trap 

14 E. Haerlen 1949 Hohentwiel 506 -19.74309 17.43109 1 Unknown Unknown shot    

15 Braeuninger prior to 1961 Otjenga 362 -20.36735 17.01414 >1 Unknown Unknown shot 



3 
 

# Observer Date Property/Location GPS South GPS East Count Sex Age Type 

16 G. Hobohm 1930 Valhal 331     4 Unknown Unknown caught in gin trap 

17 G. Hobohm 1930 Meyerton 175 -19.97808 16.55986 >1 Unknown Unknown trapped 

18 H. Hofmeister prior to 1976 Finsterbergen 469 -19.38025 17.34552 1 Unknown Unknown observation  

19 Fr. Krenz prior to 1977 Cauas 118     2 Unknown Unknown trapped 

20 W. Schatz 1962 Otjiguinas 458 -19.16536 17.49761 1 Unknown Unknown caught in gin trap 

21 V. Stubenrauch 1912 Kamanjab 190 -19.59214 14.85982 >1 Unknown Unknown observation  

22 M. von Dewitz 1936 Otjombuindya 33 -21.67754 16.48132 2 Unknown Unknown observation  

23 W. Traupe 1973 Zierenberg 70 -20.82543 15.87372 1 Unknown Unknown observation  

24 W. Traupe 1972 
Georg-Ferdinandshoehe 

86 (new 512) 
-20.98322 16.17952 1 Unknown Unknown caught in box trap and sold 
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