
 

 
 
 
 

 
MONITORING SURVEY OF TERMIT AND TIN 

 TOUMMA (NIGER) - DECEMBER 2008 
 
 

Dr. Tim Wacher, Dr. Thomas Rabeil & John Newby 

 
 

 



 i 

REPORT TITLE 
 
Monitoring Survey of Termit and Tin Toumma (Niger) ς December 2008.  
 
AUTHORS 
 
Dr. Tim Wacher (Zoological Society of London) 
Dr. Thomas Rabeil (Projet Antilopes Sahélo-Sahariennes) 
John Newby (Sahara Conservation Fund) 
 
SPONSORS AND PARTNERS 
 
Funding and support for the work described in this report was provided by the following 
organisations: 
 

 Convention on Migratory Species (CMS)  

 5ƛǊŜŎǘƛƻƴ DŞƴŞǊŀƭŜ ŘŜ ƭΩ9ƴǾƛǊƻƴƴŜƳŜƴǘ Ŝǘ ŘŜǎ 9ŀǳȄ Ŝǘ CƻǊşǘǎ (DGEEF) 

 Direction de la Faune et de la Chase (DFC) 

 European Union 

 CƻƴŘ CǊŀƴœŀƛǎ ǇƻǳǊ ƭΩ9ƴǾƛǊƻƴƴŜƳŜƴǘ aƻƴŘƛŀƭŜ (FFEM) 

 Projet Antilopes Sahélo-Sahariennes (ASS) 

 Sahara Conservation Fund (SCF) 

 Société de Voyages Sahariens (SVS) Niger 

 Zoological Society of London (ZSL) 
 
SURVEY TEAM 
 
 
 
 

Standing (l to r): Ben Heermans (SCF), Thomas Rabeil (ASS), Tim Wacher (ZSL), John Newby (SCF), Tommaso Ravà 
ό{±{ύΣ ½ŀŎƘŀǊƛ ά¸ŀƻέ Dǳƴǘƻǳ ό{±{ύΣ 9ƭƘŀŘƧƛ LǎƭŀƳŀƴŜ ό{±{ύΣ LŎƘŀƻǳ Lǎǎŀƪŀ ό{±{ύΤ ǎŜŀǘed (l to r) , Issaka Boureima 
(SVS), Mamane Hamza (SVS) 



 ii 

CONTENTS 
 
Sponsors and partners .................................................................................................   i 
Contents  .......................................................................................................  ii 
 
1. Introduction  .......................................................................................................   1 
 
2. Objective and methods ............................................................................................   1 
 2.1  Objective ................................................................................................   1 
 2.2 Survey methods .......................................................................................   1 
  2.2.1 Addax monitoring survey ς rationale .......................................   1 
  2.2.2 Procedure ...............................................................................   4 
  2.2.3 Meteorological and other measurements ................................   4 
  2.2.4 Analysis ..................................................................................   5 
  2.2.5 Dama gazelle monitoring .........................................................   5 
  2.2.6 Camera trapping .....................................................................   6 
  2.2.7 Reporting ................................................................................   6 
 
3. Results  .......................................................................................................   7 
 3.1 Meteorology  ...........................................................................................   7 
 3.2 Search effort  ...........................................................................................   8 
 3.3 Addax observations ..................................................................................   8 
  3.3.1 Addax sightings .......................................................................   8 
  3.3.2 Addax presence absence by sector  ..........................................   8 
  3.3.3 Addax population size and monitoring sensitivity ....................  11 
 3.4  Dorcas observations  ...............................................................................  13 
 3.5  Livestock and human activity ...................................................................  15 
  3.5.1  Camels and small stock ...........................................................  15 
  3.5.2  Human activity .......................................................................  16 
 3.6 Dama gazelle observations .......................................................................  18 
  3.6.1 Dama gazelle sightings ............................................................  18 
  3.6.2 Dama gazelle monitoring .........................................................  19 
 3.7 Camera trapping ......................................................................................  19 
 
4. Conclusions  .......................................................................................................  20 
 
5. Recommendations  ..................................................................................................  21 
  
7. References   .......................................................................................................  23 
 
Annex    I  GPS Navigation points to conduct the monitoring survey ..................  24 
Annex   II  Meteorological records, Termit Tin Toumma December 2008 ...........  25 
Annex  III Proposed field age classification criteria for addax ...........................  26 
Annex  IV Camera trap data storage file structure ............................................  27 
  
 



 1 

1.  INTRODUCTION 
 
¢ƘŜ ΨConservation and Management of the Termit/Tin Toumma (Niger)Ω ǇǊƻƧŜŎǘ ǿŀǎ 
developed in 2006 as a collaborative initiative between the NigerΩǎ aƛƴƛǎǘǊȅ ŦƻǊ ǘƘŜ 
Environment, the Sahara Conservation Fund (SCF), the Convention on Migratory Species 
(CMS), the Fonds Françŀƛǎ ǇƻǳǊ ƭΩ9ƴǾƛǊƻƴƴŜƳŜƴǘ aƻƴŘƛŀƭ (FFEM) and the European Union. 
 
The aim of the project is to establish a Termit/Tin Toumma protected area.  Termit/  Tin 
Toumma supports the largest remaining wild population of addax known (150-250 animals) 
(Wacher, Rabeil and Newby 2008, Planton & Ascani 2004, Wacher et al. 2004) and also holds 
other conservation dependent wildlife and natural resources, including  small numbers of 
endangered dama gazelle, desert cheetah and Barbary sheep.    
 
In follow up to a pilot ground monitoring survey of Tin Toumma conducted by the Sahelo-
Saharan Interest Group (SSIG) in 2004 (Wacher et al. 2004) and a comprehensive combined 
aerial and ground survey conducted by the project in December 2007 (Wacher et al. 2008) 
this document reports on a follow up survey conducted by the project team in December 
2008.  
 
2.  OBJECTIVE and METHODS 
 
2.1  OBJECTIVE 
 
The prime objective of the survey was to design and carry out a monitoring protocol suitable 
for regular repetition, providing a systematic approach for the project to determine basic 
indices of addax distribution and relative abundance, as well as major ecological and 
anthropogenic influences within the core areas of addax activity in Tin Toumma.  This 
requires a smaller scale protocol than the initial exploratory surveys, which can be carried 
out safely and efficiently by a relatively small but well equipped team, and repeated  on an 
annual schedule in order to generate useful data on the behaviour of the addax population 
over seasons.  Subsidiary activities of the survey were to develop plans for a monitoring 
methodology for the dama gazelle population within the massif area and to familiarise 
project staff with digital camera trapping equipment and deployment techniques. 
 
2.2 SURVEY METHOD 
 
2.2.1 Addax Monitoring Survey ς Rationale 
   
Planning for the addax survey was based on the cumulative results of surveys conducted at 
Tin Toumma, primarily by SSIG/SCF teams, since 2002. (See Newby et al. 2004,  Wacher et al. 
2004, Wacher, Rabeil and Newby 2008).  
 
Data from these combined reports was used to prepare a map superimposing all 
observations of addax groups known to the project team since 2001 from ground and aerial 
observations, together with additional indices of the spatial distribution of addax presence, 
notably distribution of addax dung sighting rates, through the systematic survey of transect 
sectors in 2004. 
 
Using this map a core monitoring zone focused in the central part of the region shown to be 
consistently used by addax was identified (Fig. 2.1). After discussions about the most 
appropriate objectives for the projectΩs monitoring activity in Tin Toumma, the following 
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decisions were taken on objectives, orientation, length, frequency and management of 
survey routes and transects: 
 
1) The survey would operate in two phases: i) obtain routine data on wildlife and human 

activity along the southern margin of the future protected area , in order to monitor oil 
development and important dorcas and bustard habitats.  ii) to monitor the core addax 
area by scoring addax sightings and presence/absence data along systematically 
distributed 5.6km sectors of the core area. .    

2) The search effort for each of these functions will be standardised by identifying fixed 
transect routes.  Transect reference names reflect the fact that the project has already 
established two fixed Transects (01 and 02) which are routinely counted on the 
approach route from the south-west of Termit.   Therefore these new fixed routes 
continue the series, starting with Transect 3 (See Fig. 2.1).     

3) The southern margin will be monitored by a long southern transect (Transect 03) 
bisecting the region between the known area of addax activity and the newly 
established oil exploration camps and developments to the south-east.  The transect is 
divided into twenty two 5.6km sectors for scoring observations and organisation of 
presence/absence data.   The specific objective of this transect is to provide routine data 
on the frequency of human activity, particularly encroachment of oil exploration and 
development, as well as monitor the important dorcas and bustard populations along 
the southern margin of Tin Toumma. 

4) The addax zone is monitored by driving (at least) four fixed transects (transects 04-07), 
each 56km long divided into 11 sectors.  The transects are defined by a subset of the 
exact navigation points created for the original extensive ground survey in 2004.  Using 
fixed routes and sector definitions maximises the power of comparison between 
surveys, for example enabling direct comparison of standardised indices of addax 
relative abundance and presence between 2004 and 2008.  In circumstance where direct 
observation of addax are likely to be few and variable,  the use of presence/absence by 
sector also maximises use of indirect observations of addax from dung and tracks in a 
systematically comparable way.  

5) Monitoring frequency should be at least twice a year, over the remainder of the current 
project, in order to provide comparative data on hot season  and cool season 
distributions of target species such as addax, dorcas, bustards and livestock. 

6) It is noted that the ƻǳǘŎƻƳŜ ƻŦ ΨƳƻƴƛǘƻǊƛƴƎ ǾƛǎƛǘǎΩ ŀǘ ¢ƛƴ ¢ƻǳƳƳŀ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŀǎǎŜǎǎŜŘ 
on the narrow criterion of statistical power to detect population change alone.  Addax 
are too rare and widely dispersed for this to be an achievable aim with the resources 
available.  But the data will nevertheless give a reasonable indication of target 
population continuity, as well as delivering fundamental information on addax  ecology 
and seasonal land use patterns.  In addition monitoring visits provide a systematic 
ŎƻƳǇƻƴŜƴǘ ǘƻ ǇǊƻƧŜŎǘ ΨǇǊŜǎŜƴŎŜ ƻƴ ǘƘŜ ƎǊƻǳƴŘΩΣ ŜǎǎŜƴǘƛŀƭ ǘƻ ƳŜŀƴƛƴƎŦǳƭ ƛƴǘŜǊŀŎǘƛƻƴ ǿƛǘƘ 
the local community and regional stakeholders.   

 
Because the basic design of the survey involves 5 transects (numbers 03-07), which typically 
will begin at the western margin of the survey area near the Termit Massif, the survey team 
will usually finish the basic monitoring route at the eastern margin of the study area in Tin 
Toumma.  This has the advantage of providing an option to return towards Termit Massif on 
variable routes, depending on needs or other scheduled activities.  Such activities might be 
to re-visit important concentrations of wildlife or livestock discovered during the survey, or 
to conduct scheduled vegetation surveys in support of ground-truthing operations for 
remote sensing imagery, etc.   
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Fig. 2.1  Summary of monitoring survey planning process, showing selected addax 
monitoring zone (red) and  transects with sector centre points overlaid on all known addax 
encounter points 2001-2008 (yellow) and dung density distribution map from the SSIG 
February 2004 ground survey. Tin Toumma, Niger.   
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An alternative option, used in December 2008, is to drive an additional transect (transect 06) 
through the centre of the addax sampling zone, providing presence/absence data over an 
ŀŘŘƛǘƛƻƴŀƭ мп ΨǎŜŎǘƻǊǎΩ.   This contributes a finer scale of data collection in support of addax 
distribution and habitat use. 
 
Navigation details for each transect followed in December 2008 are supplied in Annex I and 
ŀǊŜ ŀƭǎƻ ǎǘƻǊŜŘ ǊŜŀŘȅ ŦƻǊ ƭƻŀŘƛƴƎ ǘƻ Dt{ ƻƴ ǘƘŜ aŀǇǎƻǳǊŎŜ ŦƛƭŜ Ψнллуψмнψ¢ǊŀƴǎŜŎǘǎψ!ƭƭΦƎŘōΩ Φ   
 
2.2.2 Procedure 
 
In the field, data collection methods used on this survey represent an integration of the 
methods used by SSIG/SCF in the area since 2002 (Newby et al. 2002., Wacher et al. 2004, 
Wacher, Rabeil and Newby 2008).   Navigation is conducted by GPS using an established set 
of navigation reference points.  Data are recorded using a hand held computer fitted with a 
software routine (www.Cybertracker.org)  specifically adapted to the survey methods and 
objectives. 
 
The observation team is based in two vehicles, with driver/observer and recorder/observer 
in the front seat of the lead vehicle, two further observers in the rear seats.  Four more 
observers in the following support vehicle maintain contact with the recorder through 
vehicle intercom.  Observers combine scanning the distance for animal sightings with 
observation close to the vehicle to detect tracks, dung pellets and other signs of wildlife 
activity, particularly ungulates, with observations pooled between vehicles by means of 
short range radio. 
 
Excursions from the direct line of the transect are undertaken where opportunities arise to 
learn more about rare focal species, or to visit points of specific interest.  The protocol for 
such excursions is similar to that described in detail for the aerial survey conducted in 
November 2007 (Wacher et al. 2008).  A GPS point of departure is marked, observations 
ŎƻƴǘƛƴǳŜ ǘƻ ōŜ ǊŜŎƻǊŘŜŘ ƛƴ ǘƘŜ ǎŀƳŜ ǿŀȅΣ ōǳǘ ŀǊŜ ŘƛǎǘƛƴƎǳƛǎƘŀōƭŜ ŀǎ ōŜƛƴƎ ΨƻŦŦ ǘǊŀƴǎŜŎǘΩ ǎƻ 
not included in calculation of basic indices for the survey, and the excursion always finishes 
by returning to and re-marking ŀ ΨǊŜǎǳƳǇǘƛƻƴ ƻŦ ǘǊŀƴǎŜŎǘ ǊŜŎƻǊŘΩ ŀǘ the original point of 
departure, to ensure completion of the full length of each transect.  
 
At all sightings animal species are recorded with as much detail of age and sex structure as 
possible in the viewing conditions.  In the case of rare focal species  such as antelopes and 
bustards, data are recorded with full information on distance and angle from observation 
point to location.   
 
2.2.3  Meteorological and other measurements 
 
Meteorological and particularly wind speed and direction records, were maintained at three-
hourly intervals from 06:00 to 18:00  using a Kestrel 4000 hand held weather station.  
Distances were  measured using Leica 1200 rangefinders; bearings using a Suunto bearing 
compass. 
 
Vegetation cover and status was recorded as single code scores for cover and phenology at 
navigation points on this survey. A preliminary attempt to establish a library of fixed point 
vegetation condition photographs at each navigation point was undertaken, but the 
methods for this need substantial revision, incorporating a physical marker point, and a 
detailed record of photo direction light conditions and other notes.   

http://www.cybertracker.org/
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2.2.4 Analysis 
 
Because sample sizes for species of key interest to this survey are constrained by rarity and 
wide dispersion to being very small, the comparison of total number of groups or individuals 
encountered and ƴǳƳōŜǊ ƻŦ ǎŜŎǘƻǊǎ ΨƻŎŎǳǇƛŜŘΩ  (naïve estimate of occupancy) conducted 
over exactly the same sample effort provides a simple and easily understood  summary of 
spatial distribution.   Comparability of the naïve raw data in these cases is ensuring firm 
standardisation of sample effort in space and time.  Note that the observations will always 
be vulnerable to differences in detectability between surveys, and consistent maintenance 
of meteorological records is important to provide a record of observation conditions.  
 
Nevertheless consistent repetition will be a key ingredient in enhancing the value of these 
observations, allowing development simple indices based on presence absence and 
encounter rates.    
 
Lƴ ƻǊŘŜǊ ǘƻ ŦƻŎǳǎ ƛƴŦƻǊƳŀǘƛƻƴ ǉǳŀƭƛǘȅ ŦƻǊ ŀŘŘŀȄΣ ŘƛǎǘƛƴŎǘƛƻƴ ƛǎ ƳŀŘŜ ōŜǘǿŜŜƴ ΨǊŜŎŜƴǘ 
presenceΩΣ ǿƘƛŎƘ ƛǎ ōŀǎŜŘ ƻƴ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŘƛǊŜŎǘ ǎƛƎƘǘƛƴƎǎ ŀƴŘ ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ŀŘŘax 
tracks (which have a limited lifespan in the typically windy conditions of Tin Toumma) and 
general presence, which combines records of addax faecal pellets with tracks and sightings.  
¢ƘŜ ƳŜŀǎǳǊŜ ƻŦ ΨǊŜŎŜƴǘ presenceΩ ƛǎ expected to indicate information on seasonal and local 
distribution, while the measure of Ψgeneral presenceΩ remains important for maximising 
information on overall range use and longer term stability of addax presence in the area.    
 
For the sake of information and comparison, a  direct estimate of population size for addax 
has been conducted from the 2008 monitoring data using the lognormal estimator for small 
sample sizes (Milner-Gulland and Rowcliffe 2007 and see survey reports in 2004 and 2008).  
But it is clear that encounter rates are still too low to obtain satisfactory levels of precision in 
formal population estimation in single surveys.   This must be accepted since the logistical 
requirements needed to overcome this present unrealistic demand on resources.     
   
Maps of survey routes are presented by processing GPS downloads through Excel combined 
with Cybertacker output for presentation in ArcMap (©1999-2004 ESRI Inc.) and Surfer9 (© 
1997 Golden Software Inc.). 
 

2.2.5 Dama gazelle monitoring 
 
During 2008 routine exploratory patrolling by project staff has established that a very small 
dama gazelle population, is still extant in the Termit area.  This was welcome re-confirmation 
after a prolonged lack of any observations. 
 
The plans for the December 2008 survey included establishment of a monitoring protocol 
appropriate for dama gazelle.  In practice time was spent exploring the dama gazelle zones 
and habitats, in order to review habitat conditions, extend information on current dama 
distribution at Termit and gain oversight of the methods needed to ensure search effort is 
suitably standardised for this species in a standard monitoring patrol format.    
 
A fixed survey route, organised to visit a range of key sites for dama gazelles, where a 
standardised effort to record presence or absence by means of tracks as well as direct 
observation, as recommended in 2007, remains the principle vehicle-based option, but the 
possibility of developing a camera trap grid focused in dama gazelle monitoring using 
Wildlife Picture Index methods (OΩ.ǊƛŜƴ et al. in prep.) should be explored.  
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2.2.6 Camera trapping 
 
During the survey, trials were conducted with two Reconyx Rapidfire RC60 3.1 mpxl (day 
time colour, night time black and white) automated camera traps.    
 
One camera was used at each nightly camp site, baited with sardines to attract small 
carnivores, using a small log as an attachment point carried for the purpose into the Tin 
Toumma dunes.    The second was placed on larger Acacia trees, unbaited, for trial periods at 
sites close to recent dama gazelle encounters within the Termit massif.  All cameras were set 
to take photographs continuously at 1-2 second intervals so long as motion is being 
detected. 
 
2.2.7 Reporting 
 
This report develops some standard formats to tabulate and graph results of presence/ 
absence indices from sightings, and signs of wildlife, livestock and human activity. These 
formats will facilitate comparison between surveys and enable simple plots of trends over 
time.  Maintaining survey records in these standard formats will also facilitate more complex 
analysis of range utilisation as sample size enlarges in future, particularly if repeat within 
season surveys can be accomplished.  
 
 
 
 



 7 

3.  RESULTS: 
 
3.1 METEOROLOGY.  Observation conditions in December 2008 were generally good.  Of 
nine days spent in the field, 5 were spent primarily in the Tin Toumma dunes and 4 within 
the Massif, enabling simple comparisons between meteorological conditions in the two 
principle habitats of the projectΩǎ area of interest.   Temperatures ranged between a 
morning minimum of 15oC to an afternoon maximum of  34.8oC.  Dew point remained well 
below ambient temperature throughout (Fig. 3.1).  Average wind speed was much higher on 
the open dunes than within the shelter of the main Termit massif (Fig. 3.2) which 
corresponds with marginally higher temperature and humidity values observed within the 
massif compared to the open dune system (Figs. 3.3 & 3.4) . 
 

Windspeeds were similar or lower in Dec. 2008 compared to Nov. 2007 (Fig. 3.5-6).   
Full meteorological data are presented in Annex II.  

Fig. 3.1 Daily range of temperature and dewpoint,  
Termit / Tin Toumma, 1st-9th December 2008.  

Fig. 3.2 Daily average windspeed  at ground level, 
comparing Massif and dune areas, Termit, 1st-9th 
December 2008 
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Fig. 3.3. Average temperature by time of day 
comparing Massif and dune areas, Termit, 1st-9th 
December 2008  

Fig. 3.4. Average relative humidity by time of day, 
comparing Massif and dune areas, Termit, 1st-9th 
December 2008 
.  

Fig. 3.5. Comparison of wind speed data (mean, s.d/ 
of mean and maximum) within the Massif in 
November 2007 and December 2008, Termit.  1st-
9th December 2008  

Fig. 3.6. Comparison of wind speed data 
(mean, s.d/ of mean and maximum) on the 
dunes in November 2007 and December 2008, 
Termit 
.  
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 3.2  SEARCH EFFORT  
 
The southern component of the monitoring survey comprises Transect 3 (T 03).  It is 120km 
long and divided into 22 equal sectors.  It was not driven in 2004 (although Transect 1 of 
2004 lies a little to the north). Therefore the 2008 survey sets up a cool season baseline and 
observation rates along this transect will be compared with future surveys.  
 
The addax survey zone itself comprises four 56km transects (Transects 04-07) each divided 
into 11 equal sectors.  The Transects are parallel and spaced 12.5km apart, so the addax 
monitoring zone for Tin Toumma comprises a block of ca. 2800km2.   
 
Observations along these four Transects and 44 sectors can be compared directly with 
observations made along the same sectors when these Transects were first driven in 
February 2004 (see results). Observations made along the return trajectory (14 sectors along 
a sixth survey transect bisecting the zone between Transects 5 and 6 in the centre of the 
ǎǳǊǾŜȅ ȊƻƴŜύ ŀǊŜ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ŎƻƳǇŀǊƛƴƎ ΨƻŎŎǳǇŀƴŎȅΩ between 2004 and 2008, but can be 
in future when Transect 8 is included in the protocol.   
 
Significant excursions from the transect lines to follow fresh addax tracks were made on 
three occasions in this survey.  Recommendations on standardising data recording protocols 
for following addax tracks are made below.  
 
3.3  ADDAX OBSERVATIONS  Addax nasomaculatus 
 
The distribution of all addax observations through the survey are shown in Fig. 3.1   
 
3.3.1  Addax sightings 
 
A total of 26 addax in 5 groups were observed directly on the survey.  A summary of group 
composition and location is given in Table 3.1 . 
 
Table 3.1  Summary of direct addax observations.  

Date Time AM AF A? SAM SAF SA? Imm Calf NN ? Total Observation Dist. 
m 

Bo 

06/12/2008 10:27   ?   ? 2   18 20 Transect 04 500 45 

06/12/2008 16:47 1           1 Transect 05 200 45 

07/12/2008 08:54       1   2  3 Transect 05 400 240 

07/12/2008 09:59   1        1 Off transect 700 30 

07/12/2008 14:42 1          1 Transect 04 500 90 

  2  1     3   20 26    

 

Age and sex classes have been organised into 5 age categories.  Practical definitions of the 
age categories are attached in Annex III.   
 

3.3.2  Addax presence absence by sector   
 
Observations of addax tracks and dung are integrated with sightings data to give two 
ƳŜŀǎǳǊŜǎ ƻŦ ΨpresenceΩ ƛƴ ¢ŀōƭŜ оΦн a, b and Fig. 3.2 a, b, where results are compared with 
equivalent data sets from February 2004.   
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Fig. 3.2a.  Comparison of all addax observations 
over the same sample effort (44 sectors of transects 
4-7) in 2004 & 2008.   

Fig. 3.2b.  Comparison of recent and general addax 
presence in the same 44 survey sectors on transects  
4-7 in 2004 & 2008.  
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There was no indication of Addax presence in the southern transect (Transect 03).   In the 
addax survey zone overall (Transects04-08) recent and general presence values were 0.33 
and 0.53 respectively.   The direct comparison with results from February 2004 requires 
elimination of Transect 08 observations.  In ǘƘƛǎ ŎŀǎŜ ƛǘ ƛǎ ǎŜŜƴ ǘƘŀǘ ǿƘƛƭŜ ΨǊŜŎŜƴǘ presenceΩ 
rose from 10% of sectors to 30% of sectors in 2008, reflecting the generally higher incidence 
of addax detections in all categories in 2008,  general presence, which includes a the 
distribution of the longer lasting dung pellet sign, is notably similar  in 2004 and 2008 at 
close to 50% of sectors.     
 

 
 

 
 

Fig. 3.1  Results of addax monitoring survey, Termit Tin Toumma,  December 2008. ground 

survey. Tin Toumma, Niger.   
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