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1. INTRODUCTION 
 
The Termit and Tin Toumma regions of east-central Niger (Fig.1.1) have attracted attention as one of 
the last important wildlife areas of the Sahara (Claro & Newby 2005, Newby 2006, UNEP/CMS 2006).  
Termit/Tin Toumma contains the largest known population of wild addax and supports an important 
assembly of undamaged Saharan vegetation, wildlife and landscapes.  The human population consists 
of pastoralists, dependent on a series of wells along the arc of the Termit mountain chain, which they 
use to maintain camels and some small stock in a semi-nomadic pastoralist management system. 
Otherwise large camel caravans trading across the Sahara have traditionally made use of the wells at 
Termit, and the region has increasingly attracted wealthy recreational hunting parties visiting from 
other countries. 
 
Following surveys undertaken between 2002 and 2005 by various conservation groups, the concept of 
ǘƘŜ Ψ/ƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ aŀƴŀƎŜƳŜƴǘ ƻŦ ǘƘŜ ¢ŜǊƳƛǘκ¢ƛƴ ¢ƻǳƳƳŀΣ bƛƎŜǊ Ω ǇǊƻƧŜŎǘ ǿŀǎ ŘŜǾŜloped in 2006 
as a collaborative initiative between the NigeǊΩǎ aƛƴƛǎǘŝǊŜ ŘŜ ƭΩ9ƴǾƛǊƻƴƴŜƳŜƴǘ Ŝǘ ŘŜ ƭŀ [ǳǘǘŜ ŎƻƴǘǊŜ ƭŀ 
Désertification (ME/LCD), the Convention on Migratory Species (CMS), the Fonds Français pour 
ƭΩ9ƴǾƛǊƻƴƴŜƳŜƴǘ aƻƴŘƛŀƭŜ (FFEM), and the Sahara Conservation Fund (SCF).   

 

Fig.  1.1  Location map of the Termit/Tin Toumma region of east-central Niger 
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The goal of the project is to establish a Termit/Tin Toumma protected area.  Understanding the 
distribution of human and wildlife land use in the zone is fundamental to such a process.  Aerial 
survey provides a powerful method to gain a comprehensive overview of these aspects in a short time 
frame.  Collaboration between SCF and Aviation Sans Frontières (ASF) in November, 2007, provided 
an opportunity to complete such a survey over a significant proportion of the project area of interest.  
The objectives and outcomes of this survey are the subject of this report.  
 
2. OBJECTIVE & METHODS 
 

2.1. OBJECTIVE 
 

The objective of the aerial survey was to gain an integrated overview of human, wildlife and 
habitat conditions over the core zone of the proposed Termit/Tin Toumma protected area, whilst 
establishing a baseline dataset towards defining limits to major ecological zones.  This objective 
was rated a higher priority for the immediate needs of the project (protected area establishment 
and planning) than maximising precision of wildlife and livestock population size estimates.  The 
objectives thus differed from, and were to some extent complimentary to, the aerial count 
conducted in Tin Toumma in 2004, where the objective had been to complete a total count of the 
addax population (Planton & Ascani 2004).  The 2007 aerial survey was supported by a 
simultaneous ground survey, aiming to make detailed observations of addax behaviour and 
ecology in Tin Toumma.   

 
2.2. SURVEY METHOD 

 
Aerial Survey: The method chosen to fulfil the present objective was to fly a constant effort 
transect survey, sampling the entire study zone at an evenly distributed 10% coverage.  This was 
done using standard fixed strip-width survey methods (Norton-Griffiths 1978).  Survey transects 
were set 10km apart, altitude 150m, and sample strip-width 500m on either side of the aircraft, 
giving an expected 1000m combined strip-width for each transect.  In the absence of a radar 
altimeter, pilots worked from a standard altimeter.  Actual survey altitude was measured by GPS, 
compensating low GPS accuracy by averaging a large sample of estimates derived from 10 second 
interval automatic track records along each transect.   Average height above ground was 
obtained by comparing mean transect  altitude with the mean ground altitude along the same 
transect obtained from GIS files in ArcView (STRM1 images).  The wide strip width takes 
advantage of the exceptionally open conditions and visibility that apply to desert surveys.  GPS 
navigation was used to enable opportunistic breaks from transect flight rules, mainly to take 
photographs, before resuming accurately to the point of departure.  Full details of aircraft 
preparation, strip width marking, calculation of actual strip width, flight navigation and transect 
navigation is given in Annex I and transect flight data in Annex II.  

 
Ground Survey:  The ground survey team drove reconnaissance transects recording all signs of 
addax and other wildlife following standard SCF/SSIG methods (See Newby et al. 2004).  Addax 
tracks were closely followed to interpret feeding ecology and other behaviour.  A daily record of 
weather conditions was maintained using the store facility of a Kestrel 4000 hand held weather 
station, supported by written records of maximum and mean wind-speed over one minute.   

 
2.3. SURVEY ZONE 

 
The primary survey zone consisted of the Termit mountain chain plus a contiguous block of the 
Tin Toumma dune system out to a distance of c. 120km east of the mountains, defined by a 
polygon totalling 17,803km2 (Fig. 2.1).  In recognition of the transition from rocky mountainous 
habitat at Termit to sand dunes in Tin Toumma (creating very different conditions for flying and 
associated survey accuracy), the greater zone was divided into two strata at E11.6 degrees of 

                                                 
1 SRTM : Shuttle Radar Topographic Mission with 90 meters pixel accuracy. Images have been downloaded 

thanks to Global Land Cover Facility program supported by the NASA and the University of Maryland. 
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longitudeΦ  ¢Ƙƛǎ ŎǊŜŀǘŜŘ ǘƘŜ Ψ¢ŜǊƳƛǘΩ ōƭƻŎƪ ƻŦ птлмƪƳ2 and a Tin Toumma block of 13,102km2 .  In 
addition, a final day was spent on aerial reconnaissance of a 5769km2 block to the north-west of 
Termit to provide preliminary coverage of a poorly known region hitherto largely omitted in the 
various ground surveys conducted at Termit since 2002 and particularly difficult to access by car. 
    

 
 
2.4. DATA COLLECTION & MANAGEMENT 

 
The survey team comprised four people for every flight: pilot, recorder, left rear seat observer 
and right rear seat observer.  On all main survey flights the recorder (who also assisted the pilot 
with navigation and aircraft positioning)  and rear seat observers were the same three people in 
the same roles.  The two pilots alternated on successive days (details Annex II). 

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

 
The recorder informed observers of all start and stop points for each transect and managed all 
departures from the transect line to observe addax.  The observers called all observations  of 
wildlife and livestock herds seen according to a standard protocol (species, group size, position 
relative to strip using the strip-width marker, and animal activity if possible).  Other observation 
categories reported presence of people, wells, evidence of vehicle tracks or other human activity. 

 
On receiving the information via headphones, the recorder marked a waypoint on GPS (Garmin 
60CSx)  and copied all other information to a note book against waypoint number.  Although 
available, voice recorders were not used in this survey.  In addition the recorder used the time 
display of the GPS to note presence and condition of pasture under the aircraft at 2 minute 
intervals along the transect. 
 
 
  

Figure 2.1  Survey flight plan (red) superimposed on satellite image of Termit/Tin Toumma study site. 

 


