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1.  INTRODUCTION 
 
The Réserve Totale de Faune de Gadabeji (RTF/G) lies in the sahelian grasslands of central 
Niger centred on N15o луΩ 9 лтo ммΩ, a zone receiving on average between 100-200mm of 
rain per year, but with wide variations (Saley, pers. comm.).  It is of special interest to the 
Saharan conservation perspective as the only formally protected area in the Nigerien 
sahelian zone.  It has been legally protected as both a forest reserve and faunal reserve since 
1955 (Arrêté No. 3120 SE).  
 
During the late 1980s, Gadabeji Faunal Reserve became a focus of interest as a potential site 
for re-introduction of scimitar-horned oryx (Dixon and Newby 1989), which lived naturally in 

the area until at least the 1950s ( Saley, pers. comm., Kinni Barka, pers. comm.). 

 
Objectives and TOR 
 

1. The survey will be run as a close collaboration between the DPN/R and SCF.  
2. Data on habitat condition, wildlife, and general land use, particularly livestock 

pastoralism, will be collected using scientific methods to establish a baseline 
estimate of natural resource status, particular vegetation condition, livestock and 
wildlife relative abundance, in the height of the dry season  

3. The results will provide a contribution to expanding knowledge about the relative 
abundance and distribution of major natural resource features and human activity  
at Gadabeji Faunal Reserve, with the aims of: 

 
i) contributing to future management and planning of conservation 

activity at Gadabeji (particularly Scimitar-horned oryx re-introduction).   
ii) Being fully replicable in future, to allow comparison and monitoring of 

progress towards national conservation objectives.  

NIGER 

Fig. 1a.  Map of Niger showing location of the Réserve Totale de Faune de Gadabeji . 
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4. The survey will act as a practical training exercise for DPN/R participants, facilitating 
future monitoring of the reserve (see Annex I for a brief summary of training 
activity).  

 
 
 

Fig. 1b.  Satellite image of Gadabeji Faunal Reserve region showing areas visited during the 
survey.   
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2.  METHODS 
 
The survey was vehicle based, using three 4x4 Toyotas (1 PSWS station wagon, 2 pick-ups), 
with sufficient fuel capacity carried to remain in the field for the duration of the survey.  
Communication between the three vehicles was organised through use of small local radio 
sets.  The survey was organised into two phases. 
 
2.1  RECONNAISSANCE 
 
A preliminary reconnaissance and mapping phase was used for familiarisation, collection of 
baseline data on the local geography, to provide information for final decisions for a realistic 
approach to a systematic survey phase and practise data collection methods.  A combination 
of Cybertracker (www.cybertracker.org) with separate GPS backup was used to record and 
map all main vehicle tracks across the reserve, the perimeter track and all well sites and 
settlements (temporary and permanent) along the reserve periphery.  Opportunity to 
demonstrate and practice use of basic wildlife survey instruments (Leica 1200 laser range-
finder, bearing compasses, Reconyx 60 camera traps) among all members of the survey team 
were taken during this period. 
 
2.2  SYSTEMATIC SURVEY 
 
Following the reconnaissance, plans for a transect survey covering the reserve and its a 
peripheral margin out to a distance of 5km beyond the boundary were finalised.  Because a 
key objective was to produce clear information on distribution of natural resources, a 
systematic grid of 13 parallel east-west transects separated by 2.5km was planned for the 
main body of the reserve.  Alternate transects (at 5km intervals) were extended to 5kms 
beyond the reserve boundary line, (Fig.2)  Data collection continued using a slightly adapted 
version of the Cybertracker protocol, with continuous GPS (Garmin 60Csx) backup.  
 
Transect navigation: Transects were prepared in advance on GPS with control waypoints 
marked along each east-west route at 2.5km.  The lead car followed the resulting route 
display on the GPS screen (set to suitably large local scale) to ensure close adherence to the 
planned transect line.  Actual GPS logs of the routes followed are shown in Fig.2, with 
distances driven on each transect (as used in Distance software) and walked on each 
transect shown in Tables 2.1a & 2.1b.  
 
Survey stratification: The survey was stratified by taking an advance decision to use the 
reserve boundary, established since 1955, to compare habitat, livestock and wildlife samples 
ŦǊƻƳ ΨƛƴǎƛŘŜΩ ŀƴŘ ΨƻǳǘǎƛŘŜΩ ǘƘŜ ǊŜǎŜǊǾŜ ŀǊŜŀΦ  The outside zone was sampled at lower 
intensity by extending alternate transects 5km beyond the reserve boundary, and by 
addition of a transect between the reserve and the seasonal lake of Anacadei.  The transect 
sample layout by stratum is shown in Fig. 2 and summarised in Tables 2.1a & 2.1b). 
 
Control point recording: At each 2.5km control point along transects, notes on land form, 
vegetation status (cover of grazing layer, grazing pressure, growth stage of grazing layer, 
dominant trees and shrubs) were collected into Cybertracker using fixed categories.  At 
every second control point (5km intervals) vehicles were stopped and a rapid 500m foot 
transect to inspect the ground for tracks and signs of wildlife presence was conducted.  Two 
teams of three, organised into navigator, observer and recorder, used GPS to walk together 
250m north and 250m south respectively, noted all tracks and signs of wildlife encountered.  
These data were ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ /ȅōŜǊǘǊŀŎƪŜǊ ŀǎ ΨƛƴŘƛǊŜŎǘ ƻōǎŜǊǾŀǘƛƻƴǎΩ ŀƴŘ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƻƴ 

http://www.cybertracker.org/
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maps in a simple presence/absence format.  This process allows presence/absence 
distribution mapping from rapid assessment of dominant plant species at 141 systematically 
spaced observation points and reinforcement of direct wildlife observation locations with 
presence/absence data of tracks and signs from 70 evenly spaced and standardised 
additional observation points (Fig. 2 ). 
 

Fig. 2  Summary details of systematic survey plan, showing habitat and foot transect control points 
on thirteen east-west survey transects spaced at 2.5kms within the reserve and nine external 
transects sampling a buffer zone around the reserve, Gadabeji Faunal Reserve, Niger, March 2010.  
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Table 2.1a Total length of  vehicle driven transect inside (Stratum 1) and outside (Stratum 2); 
Gadabeji Faunal Reserve, March 2010 (see Fig. 2.) 
 

Inside km 

Transect 01 2.5 

Transect 02 12.2 

Transect 03 21.6 

Transect 04 27.2 

Transect 05 26.8 

Transect 06 21.8 

Transect 07 15 

Transect 08 8.3 

Transect 09 17.5 

Transect 10 22.5 

Transect 11 27.5 

Transect 12 22.5 

Transect 13 15 

Total 240.4 

 

 

Outside km 

Out 1 7.5 

Out 2 19.3 

Out 3 14.8 

Out 4 14.9 

Out 5 15.3 

Out 6 15.2 

Out 7 15.3 

Out 8 15.6 

Out 9 18.2 

   

  

  

  

Total 136.1 

 

 
Table 2.1b Total number and length of 500m transects walked to search for wildlife tracks 
and signs.  Gadabeji Faunal Reserve, March 2010 (see Fig. 2). 
 

Inside n km 
walked 
inside 

Transect 01 0 0 

Transect 02 3 1.5 

Transect 03 5 2.5 

Transect 04 5 2.5 

Transect 05 5 2.5 

Transect 06 5 2.5 

Transect 07 3 1.5 

Transect 08 2 1 

Transect 09 4 2 

Transect 10 5 2.5 

Transect 11 6 3 

Transect 12 5 2.5 

Transect 13 4 2 

Total 52 26 

 
 

Outside n km 
walked 
outside 

Out 1 2 1 

Out 2 2 1 

Out 3 2 1 

Out 4 3 1.5 

Out 5 3 1.5 

Out 6 2 1 

Out 7 2 1 

Out 8 2 1 

Out 9 0 0 

   

   

   

   

Total 18 9 

 

 
Distance sampling method: All direct observations of livestock and wildlife were collected 
into Cybertracker as they occurred to obtain a fully geo-referenced record.  Where sample 
sizes are sufficient (>40 groups encountered ς effectively livestock only) population 
estimates have been derived using the software package Distance (Thomas et al. 2005)  
Results of trials with compasses and rangefinders during the reconnaissance period showed 
conclusively that high levels of consistency could be obtained with distance estimation using 
Leica 1200 rangefinders.  Compass use away from the vehicle was also satisfactory, but as 
expected, use of Suunto bearing compasses within vehicles produced highly variable results.  
Hence all distance data was collected by noting position of first observation and measuring 
distance only when the vehicle was positioned perpendicular to the observation point. 
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As the great majority of observations were of slow-moving domestic stock, this system 
proved practical in most cases.  In the event, no wildlife species were encountered 
sufficiently frequently to merit use of the Distance method to estimate population size.  
However, problems were encountered during periods when rangefinders failed at longer 
distances under high levels of atmospheric dust, and visual estimation had to be used 
instead.  This resulted in some heaping of distance data, notably at intervals from 300m and 
beyond.  In analysis, heaping problems have been minimised by truncating observations at 
280m where needed and using global, rather than stratified, estimates for the detection 
functions.  
 
Mapping: Spatial data collected from GPS and Cybertracker have been analysed in a 
combination of ArcMap 9 (ESRI 2004), Surfer 9 (Golden Colorado 2009) and Mapsource 
6.13.7 (Garmin 2008).  Maps have been plotted in Surfer 9.  Basic contour maps have been 
derived using a Kriging function (default option in Surfer 9). 
 
Camera trapping: Two Reconyx 60 were used during the survey.  With only two cameras and 
a short survey period these were used opportunistically and baited with sardines on each 
occasion in order to maximise probability of attracting small carnivores at night.  Cameras 
were only used inside the reserve.  The general strategy was to leave one camera in situ for 
longer periods (2-11 days), while the second was kept with the team to deploy nightly while 
in the field.  Total day time and night time camera trapping effort by location was calculated 
from set up and recovery photo times in a master file.  Meta-data were recovered directly 
ŦǊƻƳ ŘƻǿƴƭƻŀŘŜŘ ƛƳŀƎŜ ŦƛƭŜǎ ǘƻ ŎǊŜŀǘŜ ŀ ƳŀǎǘŜǊ ŦƛƭŜ ƻŦ ŎŀƳŜǊŀ ΨŜǾŜƴǘǎΩ όŘŜŦƛƴŜŘ ŀǎ ŀƴȅ 
sequence of consecutive pictures of the same species occurring with less than a 30min 
interval between each image).  Results have been standardised by presenting number of 
events per hundred days (12 hrs), or per 100 nights (12 hrs), to compare diurnal and 
nocturnal activity rates for each species recorded. 
 
Ornithology: Bird observations were maintained in an overall species list, with additional 
daily species lists created ŀǘ ŜŀŎƘ ƳƛŘŘŀȅ ǎǘƻǇ ƭƻŎŀǘƛƻƴ όǳǎǳŀƭƭȅ ǿƛǘƘƛƴ ǿƻƻŘŜŘ ΨōƻǎǉǳŜǘǎΩ 
which form attractive areas of shade and shelter from wind for a range of migrant and 
resident species).  In addition, all observations of large raptors and bustards were entered 
into Cybertracker.  All small raptors and less common species were recorded by transect 
sector onto digital voice recorder.  A photo reference set of some 70 species was assembled 
and is stored at DPN/R with backup copies at SCF and with the author. 
  
Botany: Because there was no specialist botanist participating in the survey all plant 
identifications in this report are provisional and subject to correction.  Within the knowledge 
of the team members, a list of trees and shrubs was drawn up and several dominant grass 
species, herb and shrubs provisionally identified.  To aid future verification, a supporting 
photo reference set was assembled and stored at DPN/R, with backup copies at SCF and with 
the author.  The grass-layer was scored at each control point by visually estimated condition 
(dry, fresh growth/flowering, drying out) cover, and grazing pressure, while dominant 
species present were noted. 
 
Meteorology: A record of basic weather conditions experienced during the survey was 
maintained using a Kestrel 4000 hand held weather station to store records at three-hourly 
intervals through daylight hours from 06:00 to 18:00 hrs during each day of field work. 
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3.  RESULTS 
 
3.1  LOCAL GEOGRAPHY 
 
Track access and permanent development: The network of vehicle access routes formed 
from a perimeter track around the circumference and a series of north-south firebreak 
routes is shown in Fig. 3.  A summary  of the principle measures of  distances and the area of 
the reserve as measured by GPS is shown in Table 3.1 . 

 

 
 

Fig. 3  Settlements with permanent buildings, route to Anacadei and firebreak trackways 
mapped during reconnaissance work,  Gadabeji Faunal Reserve, Niger, March 2010.  
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Table 3.1  Summary of distances along all major routes used 
during the March 2010 survey of Gadabeji Faunal Reserve.  See 
Fig. 3 to locate routes. 

ROUTE Distance 
km 

Area 
Enclosed 

Perimeter track around reserve 115.0 680 km2 

Bammou to south-west boundary 14.6  

Gadabeji to Bammou (western route) 28.1  

Gadabeji to Bammou (eastern route) 29.8  

Gadabeji to Mare Yaltéma  23.4  

Gadabeji to Tougoutaou 40.0  

Algobas to Siderju 23.4  

Bermo to Anacadei 22.7  

 
Landform: A relief map of the Gadabeji Faunal Reserve has been created by combining all 
GPS track record altitude measures (filtered to every one minute and 50m spacing) made 
throughout the survey in Fig. 4.  
 
The area lies between 395 and 500m above sea level, comprising a plateau area lying 
between two main drainage systems.  The GPS relief map clearly shows how the north-west 
and south-east boundaries of the reserve have been set to run along the drainage lines.  
There is a shallow but persistent general trend in rising altitude across the south-west to 
north-east axis of the reserve.  Field observations confirmed that the higher altitude north-
east sector of the reserve comprised mainly rather flat plains areas (40% of visual land form 
estimates at control points inside the reserve were ǊŜǇƻǊǘŜŘ ŀǎ ΨŦƭŀǘ ǇƭŀƛƴΩ, whilst the 
western and south-western quarters were more marked by undulating fixed dunes. 
 
Distribution of human settlement: The fundamental importance of the local geography, 
which combines the legal status of the reserve boundary with the natural relief of the 
landscape, in influencing the distribution of permanent settlements and traditional wells is 
illustrated in Fig. 4 and 5.  Average distances between villages, wells and nomad camps along 
each of the four quarters of the reserve boundary are given in Table 3.2.  Permanent 
settlements and wells are primarily focused in the lower drainage lines, with gaps across the 
higher ground south-west and north-east.  Temporary nomad camps show a more even 
overall distribution.  Access routes for wildlife will be easier over the higher ground in north-
east and south-west, with large wildlife likely to be effectively excluded from the drainage 
valleys by human presence. 
 
[ŀƪŜǎ όάƳŀǊŜǎέύ ƻŦ Yaltéma and Anacadei:  Mare Yaltéma has been identified as a potential 
oryx pre-release site in the DPN/R ς IGF scimitar-horned oryx proposal (Lamarque pers. 
comm..).  The clayey central depression holds seasonal water (completely dry in March 
2010), surrounded by a thicket of scrub and woodland extending to around 13.5 ha. (crude 
shapefile digitised from Google Earth and measured in ArcMap).  More than 20 donkeys 
were found shading there during the survey.  
 
Lake Anacadei (or Akadaney ς See Fig. 1b) is permanent and reported to hold populations of 
Tilapia and Clarias, though no direct evidence of this was seen.  It is a substantial water 
body, with a surface area measuring in the region of 80ha in the dry season, but presumed 
to be much greater after rainfall (Fig. 1b).  Anacadei village lies on its south western shore 
line and there is an extensive grove dominated by Acacia nilotica around the banks. 
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Table 3.2  Average spacing (km) between villages, 
wells and encampments on each side of Gadabeji 

Quarter  km km/ 
village 

km/ 
well 

km/  
camps 

South-West 23.6 >20 7.87 0.69 

North-West 37.4 3.12 1.44 0.89 

North-East 27.0 13.50 2.25 0.68 

South-East 27.4 4.57 1.30 0.48 

 

 

Fig. 4  Relief map (GPS) with permanent 
settlements, modern forage wells and 
traditional wells; Gadabeji Faunal 
Reserve, Niger, March 2010.  
 

Fig. 5  Relief map with all nomad 
settlements observed Gadabeji Faunal 
Reserve, Niger, March 2010.  
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Herds of watering cattle, small stock and donkeys, as well as numerous people were 
observed around the lake during a visit of two hours.  Vegetable growing takes place on the 
damp shoreline created by receding water levels in the dry season.  In a direct line Lake 
Anacadei lies 17km from the reserve boundary and 26km from Mare Yaltéma. 
 
Tougoutaou.  The largest άƳŀǊŜέ in the Gadabeji system is found at Tougoutaou on the 
northern limit of the reserve (Fig. 1b).  This is associated with an extensive grove of large 
Acacia nilotica and floods over a wide area following rainfall.  The village of Tougoutaou lies 
on elevated ground to the eastern side of the mare (Fig. 3), comprising 20-30 permanent 
buildings, with a schoolroom provided by EU and other facilities.  The local guides reported 
that the village is technically inside the reserve, but that in practice, the perimeter track 
serving as the functional boundary now unofficially recognises this reality and no longer 
follows the original boundary line for a few kilometres along the north-east sector, in order 
to exclude the village from the protected zone.  

 

Top:  Tougoutaou village with extensive grove 
of Acacia nilotica trees around the mare 
behind the village. 
 
Middle:  Euphorbia balsamifera habitat in the 
central east part of the reserve nerar where 
red-fronted gazelle were spotted. 
 
Bottom:  Shore of Mare Akadanei near 
Akadanei village. 
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3.2  Vegetation  
 
Vegetation condition and dominant species were recorded at control points along transects.  
 
3.2.1  Distribution of trees and shrubs 
 
Presence-absence distribution maps of two reliably recognisable shrubs and twelve trees 
across the survey grid are shown in Fig. 6a and &b below.  The relative occupancy number of 

sample points present by the different species 
are summarised in Table. 3.3. .These maps 
give some idea of the relative distributions 
and numbers of the main tree species.   
 
Balanites aegyptiaca, Acacia raddiana Maerua 
crassifolia and Sclereocarya birrea comprise 
the most widespread trees.  
 
Species such as A. nilotica are concentrated in 
the larger mares and around the valleys. 
 
The sandier plains and low undulating areas to 
the north and east dominated by Euphorbia 
balsamifera provide a highly distinctive but 
restricted vegetation community. 
 
Restricted range tree species include several 
smaller Acacias, Faidherbia albida and the 
heavily browsed small tree Boscia 
senegalensis , which is notably restricted to a 
belt across the central plateau. 
 
Calotropis procera is widespread, but 
especially prominent in areas that had.been 

subject to bushfires.  

 

Table 3.3  Number of systematically spaced  
survey control points where major tree and 
shrub species recorded present, n/141. 
Gadabeji Faunal Reserve,  March 2010.    
Species Control 

Points 

Shrubs  

Leptadenia pyrotechnica 18 

Euphorbia balsamifera 13 

  

Trees  

Acacia raddiana 117 

Acacia senegalensis 49 

Acacia nilotica 35 

Faidherbia albida 18 

Acacia ehrenbergiana 16 

Acacia laeta 6 

Acacia seyal 5 

  

Balanites aegyptiaca 132 

Maerua crassifolia 100 

Sclereocarya birrea 91 

Commiphora sp.  69 

Boscia senegalensis 39 

 

 

Fig. 6a.  Distribution of Leptadenia pyrotechnica and Euphorbia balsamifera. by 
presence/absence record at control points, Gadebeji Faunal Reserve, March 2010.  
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Fig. 6b.  Distribution of twelve tree species by presence/absence record at control points, Gadbeji 
Faunal Reserve, March 2010.  
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3.2.2  Grazing layer 
 
Outside the wooded thickets (bosquets) the grazing layer is dominated by a grassland sward. 
Prominent grass species include Schoenfeldia gracilis, Cenchrus bilforus (cram-cram), 
Eragrostis tremula, Dactyloctenium aegyptiacum and several varieties of Aristida sp. 
(A.mutabilis, A. funiculata).  A few areas within the reserve support stands of tussock 
forming Cymbopogon proximus.  Tussocks of Panicum turgidum were only encountered in a 
small area outside the reserve en route to Anacadei. 
 
During the survey period the grass sward formed a dried out standing hay, typically standing 
30-50 cm high in areas of low grazing pressure.  In areas of high grazing pressure the sward 
was largely trampled and broken up forming a flat layer of broken fragments lying on a 
largely bare surface (see below). 
 

 
A range of forbs and herbs grow within the sward and a number of these were retaining 
green leaves and in some cases were still flowering in March.  Particularly prominent are 
Chrozophora brocchiana, Cassia italica and Pergularia tomentosa.  Thinly scattered green 
Farsetia ramosissimum and Citrullus sp. are among the smaller plants likely to be selected by 
e.g. dorcas gazelle. 
 
3.2.3  Vegetation use 
 
In this short survey only the more obvious uses of timber and grazing is discussed.    
  
Timber resources:  As observed during the IGF mission to Gadabeji (Lamarque pers. 
comm.),evidence of tree cutting was encountered.  Four examples of large Sclereocarya 
birrea trees cut down inside the reserve were recorded on adjacent transects 3 and 9 in the 
south of the reserve.  In addition, digging for Acacia roots was noted to be quite widespread 
and a family collecting firewood were met on the main eastern track from Gadabeji to 
Bammou (see Fig. 3).
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Grazing pressure:  The primary land use in the area is livestock grazing.  An indication of the 
distribution of grass cover values was scored visually at each control point (n=141) on a 
simple incremental scale of <5%, 5-25% 25-50%, 50-75% and >75% .  Grazing pressure was 
assessed on a 3 point scale as light, medium or heavy.  Grazing pressure assessment is 
related to grass cover, but also takes into account degree of trampling, presence of livestock 
pathways, tracks and dung lying on the ground. Results of these visual assessments, which 
were cross checked for agreement among team members, are shown in Fig. 7a and 7b.   

 
 
 
 
The results indicate the spatial distribution of vegetation ŜȄǇŜǊƛŜƴŎƛƴƎ ΨƭƛƎƘǘΩ ƎǊŀȊƛƴƎΣ 
comprises around 26% of the reserve area midway through the dry period.  This compares 
with 2% of the area outside.  The figures for estimated grass cover indicate that 45% of the 
reserve area retains more than 50% estimated grass cover, while only 4% does so outside.  
 
Table 3.4  Estimated areas of grazing impact and grass cover condition, Gadabeji Mar. 2010  

 
Low Grazing 
pressure km

2
 

Medium to high 
grazing km

2
 

Total 
Km

2
 

Inside 178.7  500.1 678.8 

Outside 14.5 670.9 685.4 

    

 Grass cover > 50% Grass cover <50% Total 

Inside 307.7 371.1 678.8 

Outside 24.9 660.5 685.4 

Fig. 7 (a)  Distribution of grass cover by visual observation at 2.5km control points, highlighting 
contiguous area scored as >=50% cover (dark green) and (b) distribution of visually perceived grazing 
pressure, highlighting zone of medium to heavy grazing pressure in colour.  Gadabeji Faunal Reserve, 
March 2010.   

a b 

HEAVY MEDIUM LIGHT
HEAVY 
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3.3  LIVESTOCK  
 
Livestock groups were recorded by species and location in distance sampling format as 
described in Section 2.2.   
 
Results are summarised in Tables 3.5 (raw data)  Table  3.6 and Fig. 8  (population estimates 
from programme Distance 5.0, transect survey for each of the strata (inside the reserve and 
outside).  Distribution maps by livestock species are shown in Fig.9. 
 
Table 3.5  Raw observations of livestock species  

 

Total Groups 
seen inside and 
outside: 
All observations  

Total animals 
counted inside 
and outside:  
All observations 

Groups seen on 
transect and used 
in Distance: 
Inside Reserve 

Groups seen on 
transect and used 
in Distance: 
outside reserve 

Horse 26 37 (10)* (15)* 

Donkey 169 1237 74 90 

Goat 240 3194 94 123 

Sheep 115 4948 49 56 

Camel 170 608 99 39 

Zebu 230 9042 108 85 

* Sample size too small for Distance:  no population size estimate .  

 
Table 3.6  Livestock population estimates from transect survey of Gadabeji (Distance 5.0). 

 
Population 
Estimate 

Upper 
95% C.I 

Lower 95% 
C.I 

TLU* km
2
 TLU/km

2
 

Zebu Inside 22314 40082 12422 1 678.8 33 

Zebu Outside 21837 40815 11683 1 720 30 

Sheep Inside 11071 23780 5155 0.2 678.8 3 

Sheep Outside 12628 26106 6108 0.2 720 4 

Goats Inside 11034 17753 6858 0.2 678.8 3 

Goats Outside 25543 41087 15880 0.2 720 7 

Donkey  Inside 2966 5592 1573 0.45 678.8 2 

Donkey 
Outside 8607 14626 5066 0.45 720 5 

Camels Inside 1899 2658 1356 1.2 678.8 3 

Camels Outside 3277 5284 2033 1.2 720 5 

* Tropical livestock unit 
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Fig. 8  Graphical comparison of livestock population estimates inside and 
outside Gadabeji ς see Table3.6 above and Fig. 3 for definition of internal and 
external study areas.  
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Fig. 9.  Livestock distribution maps, showing encounter rates  / km (IKA).  Note widely different 
encounter rate scales by species.  Gadabeji Faunal Reserve.  March 2010. 
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3.3.1  Stocking rates and distributions 
 
The stocking rates implied by these results, averaging in the region of 40-50 TLU km2 are 
exceptionally high.  But in comparing them it is important to remember that they apply only 
to the known peak period of livestock utilisation in a transhumant system.  Most published 
figures for typical Sahelian stocking rates, e.g. ΨŀǾŜǊŀƎŜǎ лΦмр-0.2 TLU ha-1 Ψ ƛƴ ǘƘŜ {ŜƴŜƎŀƭŜǎŜ 
CŜǊƭƻ όIƛŜƴ ŀƴŘ ²ŜƛƪŀǊŘ нллуύΣ Ψнп ¢[¦ ƪƳ2Ω ƛƴ ǎƻǳǘƘ ²Ŝǎǘ bƛƎŜǊ ό!ŎƘŀǊŘ ϧ .Ŝƴƻƛƴ нллоύΣ 
Ψ22.6 TLU km2Ω in the sub-Saharan semi-arid zone (Bourn & Wint 1994) are likely to be based 
on longer term averages.  They are often also derived from extensive areas. 
 
There is some evidence that e.g. goats and donkeys are more numerous around the outside 
of the reserve than within the reserve boundary, but there is little sign this is so with the 
most numerous and largest species, the cattle.  The maps show that differences between 
inside and outside are small in part because the focus of distribution is inevitably the well 
sites that are placed exactly on the ǊŜǎŜǊǾŜΩǎ boundary.  
 
The combined values reported here are double published stocking rates in similar habitats.  
The very high levels of degradation of the grazing layer recorded around the boundary zone 
is fully in keeping with this and with the results of the observed livestock distributions (Fig. 
9).  Almost all ground level primary production appears to have been removed over large 
areas of the reserve periphery (Fig. 7). 
 
Circumstances at Gadabeji may encourage a local concentration of livestock.  There is an 
intensively developed system of wells with infrastructure of villages and tracks linking to the 
agricultural zones not far to the south.  At the same time the interior of the reserve (about 
30% of the area) appears to have been markedly successful in maintaining a significant dry 
season grazing resource.  
 
3.3.2 Dry season management practice. 
 
Dry season grazing within the reserve has been permitted since 1992 under an agreement 
between the DPN/R and the regional Chefs de Groupement (Saley, pers. comm.).  Conditions 
are that there should be no camping within the reserve (livestock should be removed to the 
boundary area at night), major trackways should not be created, no green wood should be 
cut for use or augmentation of livestock feed and there should be no hunting.  
 
Although this is broadly adhered to by most, at least 5 locations were encountered well 
inside the reserve boundary where large cattle camps had been present for several nights.  A 
small camp was also encountered in the northern central part of the reserve.  Confirmation 
of activity by cattle moving through the reserve at night was obtained from nocturnal 
photographs of cattle at four out of the 10 camera trap locations set up.  This is reported in 
detail in section 4.2.   
 
The distribution of wild mammals and larger birds life in relation to theses observations on 
vegetation and livestock are reviewed in the next section.  
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3.4.  WILDLIFE RESULTS 
 
All wildlife observed during the survey was recorded.  In practice this meant a primary focus 
on the more readily observable larger mammals and birds.  No effort was put into 
monitoring smaller mammals, bats, insects and reptiles etc., all of which require individual 
specialist approaches.   This report therefore deals only with the large mammal and bird 
results.  
 
3.4.1  Mammals. 
Three methods were used to sample wild mammals at Gadabeji: 1) direct observation during 
vehicle based reconnaissance and systematic transect work; 2) records of tracks and signs 
observed along 500m transects walked on foot on a systematically spaced grid of locations 
spaced across the survey area.  The survey design for these observations is summarised in 
Fig. 3.  In addition the team deployed two Reconyx 60 camera traps at 10 different locations 
across the interior and border area of the reserve.  
 
Results are summarised in Table 4.1 which combines all mammal species reported on this 
survey with those  listed in DPN/R surveys since 2006 to provide an overview of current 
information.  Distribution maps employing all observations (direct, indirect and camera trap) 
for major species are shown in Figs. 10-17.  
 
Table 4.1 Summary of contemporary observations of large mammals at Gadabeji.  Direct 
observations inside the reserve while on transect (excludes reconnaissance) square brackets. 
Name Species Family 2006* 2009* 2010 2010 2010 2010 

   

No. 
Seen 

No. 
Seen 

No. 
Seen 

Seen/km 
All 

transects 
inside 

Foot 
transects 
+ive sign 

n/70 

No. of 
Camera 
traps 
n/10 

Dorcas gazelle Gazella 
dorcas 

Bovidae 22 13 
28 
[16] 

0.07 
17 
[11] 

0 

Red-fronted 
gazelle 

Gazella 
rufifrons 

Bovidae 3 0 
2 
[2] 

0.01 
1 
[1] 

0 

Golden jackal Canis 
 aureus 

Canidae 2 1 
10 
[8] 

0.03 28 3 

Pale fox Vulpes  
pallida 

Canidae 4 10 0  (30)
ÿ
 7 

Rueppell's fox*  Vulpes 
rueppellii 

Canidae 0 2 0  ? 0 

African wild cat Felis  
lybica 

Felidae 0 1 
2 
[2] 

0.01 (51)
À
 2 

Common 
Genet 

Genetta 
genetta 

Viverridae 0 1 0  ? 1 

Ratel or Honey 
badger 

Mellivora 
capensis 

Mustelidae 0 0 0  3 1 

Patas monkey Patas 
erythrocebus 

Cercopithecidae 25 30 
32 

 [29] 
0.12 12 1 

Hare Lepus sp. 
 

Leporidae 2 0 
8 
[7] 

0.03 15 0 

Ground 
squirrel 

Xerus 
erythropus 

Sciuridae 1 1 6  ? 0 

Elephant 
shrew*  

Elephantulus 
sp 

Macroscelididae 1 0 0  0 0 

* Reported by DPN/R    
Ϟ
 Probably confounded with e.g. genet  

ϟ
 Fox tracks not identified to species. 
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Fig. 10  Distribution of Dorcas gazelle observations, Gadabeji Faunal Reserve, March 2010.   

Fig. 11  Distribution of Red-fronted gazelle observations, Gadabeji Faunal Reserve, March 2010.   
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Fig. 12  Distribution of golden jackal observations, Gadabeji Faunal Reserve, March 2010.   

Fig. 13  Distribution of pale fox observations, Gadabeji Faunal Reserve, March 2010.   


