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1. SUMMARY

@) This Final Report describes the September 1982 wet season distribution
of people, livestock and environmental conditions in the 81, 555 km? Niger Range
and Livestock Project Area situated in a central region of the Pastoral Zone of
Niger. The information was collected by systematic low altitude aerial survey,

carried out by the Aerial Survey Unit of the International Livestock Centre for

Africa (ILCA) at the request of the United States Agency for International Develop~

ment (USAID) and the Gove rament of Niger.

(2) This survey was a direct follow on from two surveys carried out by the

same team over the same area during May and October 1981.

3) The total cattle population was estimated at about 331, 000, or 25 hectares
per head. This total is not significantly different to that estimated for October
1981. Although estimates for the Azawak cattle breed were similar during the |
three survey periods, the Bororo breed increésed from 13% more abundant than
Azawak during May, to 38% during September to 90% during October. The total
sheep and goat population, of about 800, 000, was between that estimated for May
and October,

4) The most marked difference detected during September was a camel
immigration into the northern areas, particularly the Ighazer Flood Plains
between Ingal and Agadez. The estimated camel population, of about 156, 000

head, was almost 100% greater than the May and October estimates.

(5) These overall livestock populations are described as separate estimates
forthe four L.and Management Strata and ten Land Management Units proposed by
the 1981 flights. In addition, the livestock populations recorded during the total
three flight periods have been re-analysed to fit into a new initial stratification of

the Project Area into eight Herders Association regions.

(6) The total Twareg and Wodaabe/ Peuhl populations during September were
similar to May and October, though a reduction in tented Twareg camps appears
to be compensated by an increase in sedentary Twareg camps. The distribution
of the two main ethnic groups was distinct, reflected that of May and October,

and corresponded to the distribution of the two cattle breeds.




(7 The distribution of grass cover and surface water showed a general
western concentration. However, despite seasonal environmental differences,
the overall human and livestock numbers and distribution (with the exception of
camels) suggested a situation similar to May and October and thus the hypothesis
that general wet season conditions could prevail for a longer period than had
previously been assumed. An additional flight, during the mid-dry season period

of February/March would be useful.




2. INTRODUCTION

During May and October 1981, low altitude aerial surveys were carried
out over the 81, 555 km2 Niger Range and Livestock Project Area (NRL) of
central Niger. These surveys were carried out by the Aerial Survey Unit of the
International Livestock Centre for Africa (ILCA) at the request of the United
States Agency for International Development (USAID) and the Government of

Niger.

The surveys provided about a 9% count of the livestock and human
populations of the area and related their distribution patterns to seasonal range
and water conditions. The entire area was divided into ten principal Land
Management Units, based upon recorded variations in Landscape and
Geomorphology, and populaﬁons were described within each of these Units. The
results of these two surveys (Milligan, 1982) were presented to USAID, Niger
in March 1982,

The initial concept of these 1981 surveys was to study conditions during
the end of the dry season and during the wet season. However, the 1981 rains
stopped during August in Agadez and September in Tahcua and thus the two
survey periods were thought to more accurately represent late dry and early dry

conditions respectively.

USAID thus requested the services of ILCA's Aerial Survey Unit to
repeat their successful 1981 survey design, with data collection during the wet

season of 1982,

This report is therefore a direct follow on from the report of the 1981
surveys, with the entire NRL project area (figure 1) flown during a two week

period of rr_pﬁivgzsueptember 1982,



3. METHODS

A) Flight and Sample Proceedures

The spacing of adjacent flight lines and grid intervals were identical to
that used for the two 1981 surveys. A total of 990 grids (figure 2) were covered
at an average flying altitude of 810 feet above ground level which resulted in an

overall sample of about 8. 8%.

B) Survey Team

The survey team was:

~ Captain Jacques Meunier (ILCA) - pilot
B P 60, Bamako, Mali

- Dr Kevin Milligan ILCA) - Survey co-ordinator
P M B 2248, Kaduna, Nigeria recording land conditions
- Mr Ibrahim Touraoua-(NRL) - recording livestock

Assistant d'elevage
Projet Gestion des Paturages et
Elevages
B P 85, Tahoua, Niger
)

- Mr Omar Alpha (NRL) - recording livestock
Assistant d'elevage
Projet Gestion des Paturages et
Elevages
B P 85, Tahoua, Niger

Analysis of data was carried out by Dr Milligan, with assistance from:

- Mr Jeff Durkin (ILCA) - programming, computer operations
P O Box 5689,
Addis Ababa, Ethiopia

- Ms Eta Kontrohr (ILCA) - programming, computer operations
P O Box 5689,
Addis Ababa, Ethiopia

C) Analysis and Presentation of Results

The methods used to analyse the results of the September 1982 survey

were the same as those used for the 1981 flight data. To retain an ecological



basis for comparing results, full analysis of the livestock populations within each

of the Land Management Units have been calculated.

As part of the research and development activities of the NRL project,
pilot herders' association regions are being organised around traditional mutual
aid structures composed of small groups of herders that share natural resources
in the same area. Conceptually, these herders associations would provide
institutional mechanisms to facilitate Nigerien herders active participation in their
own development (White and Maliki, pers. comm.). A preliminary and tentative
division of the NRL project area into 8 principal herders association areas has
been proposed by Maliki (pers. comm. ) and this report provides an analysis of
the livestock populations within each of these regions for the total three flights of
1981 and 1982. The implication of these seasonal population totals within each
region are not discussed in detail in this report, as it is felt that such information
can be best interpreted by complementary data presently being compiled by the

active ground work of the socio-economic unit of the NRL project team.

Although a certain amount of cross-referencing to the report of the 1981
flights was inevitable to highlight the implications of differences detected during
September, this has been kept to a minimum to reduce wasteful replication. This
report should thus not be viewed in isolation, but as a natural progression,

composed simply of an additional flight, to the 1981 results.



Figure 1,

Location of Study Area in Nlger.

T T - .
4 B A LIBYA
A C~.. —~
A /./ i
7 &
ALGERIA = Y
.\ |
o .
o \
0\ -
.= International beoundaries i U
Major roads .\.\\ f.
===~= Study area \.x o
© Major towns >4 ﬂ
o e
7% /
ol s 20 /9]
(3 ‘\ .
o i \.
e :
0 100 200 300 “ ~
L 4 A =7 .
T i s NIGER m
. / |
—— MAL I _ [ S0F S 1 ]
J _ i Wigadez &
. Jias o _ S
. — — \~.
- ! ] VB
J :
, 5 I | e
| _ ,
» i 5
. ) ‘o -
s 7( Talioua _ss.i e e e e e L/w.;:o:n u.\
S ﬂ w\. Clib
\ B
\ s .
~ LY . Bl g
UPPER .,Ux JNITAMEY \ T Zinde o / A
VOLTA f \ J/.\.. ; \\.\l..\l..\l- - < Lzr,mim::» 0,/
Do nay 7 e 1\
{ . ' -‘ .
§ ( S
.VKA}/-. i AU i (et
./.J,M W Kano ) ,.
Va0 : NIGERIA : .
; BENIH i < SEAE e i




Figure 2. Aerial Survey Grid Pattern.
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4, RESULTS
!

A) Livestock Populations - Numbers and Distribution

(i) The NRL Project Area

Table 1 provides overall population totals for cattle, sheep and goats,
camels and donkeys for the entire 81, 555 km? area of the NRL Project. The total
cattle population, of about 331, 000 was not significantly different from that
estimated for October 1981. These figures thus suggest an overall wet season

stocking of about 20 - 25 hectares per head,

Total Azawak cattle population estimates were not significantly different
between the three surveys, varying from about 129, 000 to 139, 000 or 63 to 53
hectares per head. Bororo cattle, in proportion to Azawak cattle, increased
markedly, from 13% greater in May to 38% and 90% greater in September and
October respectively. These results'suggest a continued immigration of Bororo
cattle into the area as the wet season progresses, with a departure that is delayed

until surface water sources are reduced or dry.

The sheep and goat population estimates for the three periods show a
gradual increase from May through till October, varying between 2 million to over

1 million, or 10 to 7 hectares per head.

A most marked difference was recorded for the camel populations. The
May and October figures of about 70, 000 and 90, 000 respectively were
considerably less than the 156, 000 recorded in September. This difference is
mostly due to a herd size change ‘- with the May and October sizes of 5.4 and

5,6 increasing to 19. 8 during September.

The donkey population estimates showed a similar trend to that of camels.
However, the September totals were not significantly different to those of October,
while the May totals are likely to be under estimates (Milligan, 1982). The more
interesting difference is in herd sizes, with the September herds almost twice as

large as those of May and October.

Figures 3, 4, 5, 6 and 7 map the September distribution of Bororo cattle,
Azawak cattle, sheep and goats,‘ camels and donkeys respectively. General dis-

tribution zones for the two cattle breeds were similar to those observed durihg




May and October. The Bororo breed occupied a central to south-easterly zone,
with a general spread from Aderbissinat, through Abalak towards Tchin
Tabaradene. Concentrations further north towards Ingal were also conspicuous.
The Azawak breed, although occurring at lower numbers and less concentrated
within their zones of distribution, were more widely scattered than the Bororo.
As in May and October, the greatest concentrations were found in the general
Tchin Tabaradene area, though they spread down to alsc occupy the area between
Abalak and Aderbissinat. Interestingly, Azawak were also relatively common in

the drier areas between Ingal and Teguidda-n-Tessoumt.

As in May and October, the numerous sheep and goats were encountered
throughout the study area, with the exception of north-western regions. Camels
conversely, showed a very marked concentration towards the most northern
areas. Greatest numbers were between Agadez, Ingal and Teguidda-n-Tessoumt.
Donkey populations were also relatively abundant in the northern areas, with two
main concentrations: between Agadez and Ingal; and between Tassara and Tchin‘

Tabaradene.

With the exception of the marked camel immigration, the general numbers
and distribution patterns of livestock during September were not particularly different
to either May or October. It is thus tempting to suggest that, while at the outset of
the survey May and October were considered dry, they may in fact more accurately
represent wet season stocking conditions. This suggestion would be more realistic
if supporting ground data were to show that livestock, particularly cattle, move into
the zone just before the rains begin and delay their departure until just after the
rains have finished. If this possibility proves plausable, the NRL project could
benefit from a more clear cut dry season survey, perhaps during February. The
situation of considerable camel immigration and their marked zone of concentration
suggests a study area of particular interest and importance to the understanding of

what must be essentially a camel economy.

(ii) The Land Management Strata

Table 2 gives the numbers of grids and areas of the four Land Manage-
ment Strata (LMS) whose locations are indicated in figure 8. The basis for

selection of these strata and their general ecological characteristics are discussed
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in the Final Report of the 1981 surveys.
Population totals for the four strata are given in table 4 to 7.

Greatest cattle stocking rates were recorded in LMS 3, the Sanddune
Grasslands. This stocking of about 17 hectares per head was however similar
to the value of 21 hectares per head recorded in LMS 2, the Central Savannas.
Overall cattle herd sizes in these two strata were identical at 44. The two |
breeds showed a more marked difference. Although both breeds stocked at
about 35 hectares per head in the Sanddune Grasslands, the Bororo breed was
almost 2.5 times more abundant than Azawak in the Central Savannas. A com-

.parison to the May and October results suggests that the Sanddune Grasslands
always support greatest cattle numbers. Low Azawak totals in the Central
Savannas during October suggest that they move out soon after wet season
conditions decline, while the Bororo breed appears to continue its immigration,

especially up towards the Sanddune Grasslands.

The two other strata: the Northern Ighazer Flood Plains and the Tahoua
Uplands support only 14% and 41% respectively of the population density of the
Sanddune Grasslands. For the three survey periods, the Northern Igazer Flood
Plains support similar Azawak numbers, of about 190 - 200 hectares per head,
while the Bororo breed were most common during the May, late dry season,
period and would appear to decrease thereafter till October. The Tahoua Uplands
had their lowest cattle numbers during September and this would suggest that
many cattle enter and depart from the project area via Tahoua, presumably
relying upon available resources in the Tahoua Uplands at times when conditions

elsewhere in the project area are less favourable.

The greatest total number of sheep and goats, of over 300, 000 head,
were recorded in the Central Savannas. However, the Tahoua Uplands, that are
only 18% the size of the Central Savannas, supported twice the density of sheep
and goats, at about 20‘head per km? or only 5 hectares per head.

The greatest camel concentrations were in the Northern Ighazer Flood
Plains, where about 110, 000 head were estimated stocking at 17 hectares per
head. This September total is about 94, 000 head more than recorded during

either May or October. As an initial interpretation of the September results,
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this camel immigration concentration within the project area represents a

striking finding.

Donkeys were also more abundant during September in the northern Ighazer
Flood Plains, a result contrasting to the May and October figures and suggésting

donkey populations linked to the camel owners.

iii) The Land Management Units

Table 2 gives the number of grids and areas of the ten Land Management
Units (LMU) whose locations are indicated in figure 8. These LMUs are designed
to give a further, and more refined, breakdown of the Land Management Strata

based primarily upon varying ecological conditions.
Population totals for the ten LMUs are given in tables 8 to 17.

Greatest cattle densities were recorded in LMU's 2.2, 2,3 and 3.1 being
the Central River Drained Plains, the Plains with Mares and the Tchin Tabaradene
Dunes respectively, which each support populations at about 16 hectares per head,
Although the Bororo breed dominated each of these three Units, the greatest
difference was in the Plains with Mares where Bororo outnumbered Azawak by
about 3 to 1. Azawak cattle only dominated in the two Units of the Northern
Ighazer - Flood Plains, with no Bororo at all seen in the Air Mountains and Savanna

Unit; the Abalak to Dakoro Dunes and in the two Units of the Tahoua Uplands Strata.

The sheep and goat population was high, at 10 hectares per head, in LMU
1.1, the Ighazer Plains, while the other two Units of the Northern Ighazer Flood
Plain Strata contained only half this density. Within the Central Savannas, the
Central River Drained Plains supported small stock at 7 hectares per head. Both
Units of the Tahoua Upland Strata were stocked at about 5 hectares per head.

The marked increase in camel populations of the Norfhern Ighazer Flood
Plain Strata was concentrated within the Ighazer Plains, where total number
were about 80, 000, or 8 times that recorded during the May and October flights.
This change in numbers is principally reflected in the herd size change which was

about 5 times greater, averaging 33 head;‘
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Donkey populations within the Ighazer Plains during September were '
about 3 to 5 times that recorded for May and October, with a 3 times greater

average herd sizes, at 16.

iv) The Maliki Strata

Table 3 gives the number of grids and areas of the eight herders

association regions proposed by Maliki, whose locations are given in figure 9.

Population totals for these eight regions, for the total three surveys of
May, October and September are given in tables 18 to 25,

The region at Abalak supported similar overall cattle populations during
the three seasons, dominated by the Bororo breed. The Azawak breed was most
abundant during the wet season period of September, when they were about twice
as common as during May. The sheep and goat populations remained similar

during the three periods, at about twice that of cattle.

The populations of cattle, sheep and goats in the region of Bermon were
similar during May and September, but increased about two fold during October.

The increase was however not reflected in the Azawak cattle numbers.

The region at Tofamenir is clearly a wet season concentration area,
with the October and September cattle totals being twice that of May. This
situation is however totally explained by a Bororo cattle immigration as Azawak
cattle are in fact less during the wet season. During October, when Bororo
cattle numbers are less than during September, herd sizes averaged over 100,
or twice that recorded during the two other periods. The region also supports :
large sheep and goat numbers that were most abundant, at over 100, 000, during
May. '

Cattlepopulations inthe region of Tchin Tabaradene remained similar
during the three flight periods, though were highest during the September wet
season period due to an influx of Bororo cattle, The sheep and goat population
numbers during this September period was almost identical to the cattle population

numbers, though during May and October they outnumbered cattle by about 2 to 1.

The cattle populations at Tassara during May and September were almost
identical, though drdpped to about 3 of these totals during October. This October
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low was due to an almost total lack of Bororo. Camel populations were

relatively high in the Tassara area during both May and September.

The Ingal region, which contains a large proportion of Ighazer Plains,
supported a similar cattle number during both May and September with only half
this number during October. This difference was largely due to the Bororo
breed. Sheep and goat numbers were similar throughout, while camel numbers

during September were about four times that recorded during May and October.

The Amataltal region had similar overall cattle numbers during the
three seasons, with greatest Bororo numbers being during the September and
October period. Sheep and goat numbers were about seven times that of cattle.
Of all these herders' association regions, the greatest camel density, of about
3.8 per kmz, was recorded in this region during September. Throughout the

three flight periods, over 10, 000 camels occurred in this region.

B) Pastoral Populations = Numbers and Distribution

Table 26 provides population estimates for the Twareg and Wodaabe/Peuhl
peoples during September. The Twareg populations are divided into : a tented
group, a matted group and a sedentary group, as for the May and October flights.
Distribution maps for the Wodaabe/Peuhl, the tented Twaregs and the matted
Twaregs are given in figures 10, 11 and 12 respectively; the sedentary Twaregs
being always restricted to the extreme south-western cultivated areas near

Tahoua.

The total estimated Twareg population during September was about
164, 000, predominated by the sedentary group, This total is almost identical to
that estimated during both May and October. However, while the matted
Twaregs remained similar throughout the three survey periods, showing only a
slight progressive decrease from May through October, the tented population was
substantially less during September, being almost half that of May. This tented
drop seems to correspond well to an increase in the sedentary population, which
leads to the tentative hypothesis that many of the May and October tented camps
were out-reaches from the sedentary population. As the sedentary population

are involved in cultivation, such a September re-grouping would be logical. The
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overall distribution of the tented group was similar to that-observed during May
and October, with greatest concentrations being to the west, particularly
between Abalak, Tchin Tabanadene and towards Tassara. Scattered, and less
numerous, camps occur in a north-easterly direction towards Agadez. The
matted group showed a distinctly easterly distribution, as in May and October,
but two clear concentration areas could be identified : one in the Agadez area;

the 6ther in the Aderbissinat area.

The estimated Wodaabe/Peuhl numbers of September were similar to
those of May and October, though at their highest at about 29, 000 people. The
distribution map confirms the May and October findings of a generally south-
easterly concentration, though suggests that during the wet season there is a
movement more into the central areas between Abalak and Ingal and also towards

Tchin Tabaradene,

The similarity of the population totals between the three flight periods
supports the contention, based from livestock figures, that the September wet
season situation exists over the May to October period. The September results
also confirm the May and October finding that there is a close distributional link
between Azawak and Twareg in the more western regions, with Bororo and

Wodaabe in the central to south-eastern regions.

C) Environmental Conditions

The report of the 1981 flights provided 19 different maps of the distribu-
tion of various environmental and ecological conditions. The September flights

thus concentrated on the seasonal changes in grass cover and water availability.

Figure 13 provides a map of the September grass cover, which indicates
high levels throughout the Sanddune Grasslands, stretching from north of Tchin
Tabaradene in a south-easterly direction towards Dakoro. Areas of lowest
cover were between Aderbissinat and Ingal, north of T'assara, and throughout
most of the Northern Ighazer Flood Plains. This situation is similar to that of
May and October though, as expected, levels were generally higher due to the

rains.
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Figure 14 indicates the distribution of surface water in Mares. As
expected from the ecological breakdown into Land Management Strata and Units,
most of these sources were in the Plains with Mares and in the Sanddune Grass-
lands especially those of Tchin Tabaradene. The main area of Mares starts
just south of Tassara, is particularly marked just north of Tchin Tabaradene,
then spreads down past Abalak towards Dakoro. Another conspicuous band lies

between Aderbissinat and Tassara passing south of Ingal..‘

The 1981 survey report described the distribution of wells, either
t raditional or cement, as detected during flight. Figure 15 indicates what may
be the tof.al twell resource", in that it combines those observed during flight
with those marked on the IGN maps. A very clear concentration of wells occurs
in the south-eastern regions, particularly between Aderbissinat and Dakoro.
This concentration continues, though more scattered, in a north-westerly
direction towards Ingal and Tassara. The area between Tchin Tabaradene and

Tahoua has apparently also an abundant supply of wells.
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Table 2. Land Management Strata and Units in NRL Study Area*

. Area
Grids (km?2) % Total

1. Northern Ighazer Flood Plains 227 18,627 22.9
1.1 The Ighazer Plains 153 12,554 15.5
1.2 The North-Western Plains 44 3,613 4.4
1.3 Air Mountains and Savanna 30 2,460 3.0

2. Central Savannas 391 32,219 39.5
2.1 The Northern Fringe Plains 146 12,002 14,7

2.2 The Central River-drained Plains 152 12,551 15,4

2.3 The Plains with Mares 93 7,666 9.4

3. Sand-dune Grasslands 307 25,331 31.0
3.1 The Tchin-Tabaradene Dunes 179 14,739 18.1

3.2 The Abalak to Dakoro Dunes 128 10,592  12.9

4. Tahoua Uplands 65 5,738 6.6
4.1 The Tahoua Hills 25 2,069 2.6

4,2 The Tahoua Runoff and Lowlands 40 3,309 4.0

*for the locations of these Strata Units see figure 8.




Table 3. The Herders Association Regions proposed by Maliki*
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Region Grids . Area (km?2) % Total
1.  Abalak 71 5,868 7.2
2. Bermon 66 5,461 6.7
3. Tofamanir 87 7,415 9.1
4, Tchin Tabaradene 119 9,813 12.0
5. Tassara 103 8,456 10.4
6. Ingal 109 8,946 11,0
(e Amataltal 87 7,154 8.8
8. Tchin Taborak 92 7,591 9.3
9. Excluded Areas 256 20, 851 25.6

* for the locations of these regions see figure 9.
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Wet Season Livestock Population (% %SE)

]
LU
S
jo
w
Rl
&

in Land Managamant Strata 1.

(18,627 sga.km)
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&3]
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S
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( i

. W3t Szzson Livestock Populations (+ XSE) in Land
Managament Strata 2

(32,219 sgekm)
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t Season Livestock Population. (+ %SE) in Land
Managemznt Strata 3.

(25,331 sqga.km)
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Tabls 7. Wet Season Livestock Populations (% %SE) in the Land
Management Strata 4. :
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quwm.m. Wet Season Livestock Population (F %SE) in the Land
Management Unit 1.1 The Ighazer Plains
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Table 9. Wat Season Livestock Population (f %SE) in the Land

Management Unit 1.2

Tine North-Western Plains

(3,613 sg.kmn)
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Table 10. Wet Season Livestock Population (+ ZSE) in the Land
Manage '

ment Unit 1.3
Th2 Air Mountains and Savanna

(2,460 sgakm)
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«mawm,gA.

Wetl Season Livestock Populations (f %SE) in

Management Unit 2.1
The Nortnern Fringe

(12,002 sqga.kmn)
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Tabnle 12. Wet Seasen Livestock Population (+ %ZSE) in the Land
Management Unit 2.2.

(12,551 sqg.km)
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Table 13. Wet Season Livestock Populations (+ XSE) in the Land

Aanzgement Unit 2.3
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Managemant Unit 3.1
The Tchin-Tabaraden2 Dunes

(14,739 sqg.km)
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Jable 15. Wet Season Livestock Population (+ %SE) in the Land

Management Unit 3.2
The Abalak to Dakoro Dunes

(10,592 sgakm
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T able 15. Wet Season Livestock Populaticn (+ %ZSE) in the Land
Managenent Unit 4.1 ,

The Tahoua Hills

(2,069 sq.km)

- - A" W Gha U MR b SWA W W W GAS e R WG Gee G G G AU MRS R SRR S W ds GDv TN SN UG BWO SN TR G GNS @R Gee T SEN D G S WE W S e W ome wE GEA W W N NS M e W UR N AN M G MRS MNP NS U W GuN S W P G P Gwe

HEAD ‘ ‘ o HERDS
TOTAL.  DENISTY | STOCKING TOTAL  DENSITY | mEAN
NOS AZOM\xzw (48/7H2) . NOS AZOMAsz S1ZE
1. CATTLE  6,865(18) 3.32 30 236(20) 0.11 30
80R0R0 1,694(72) 0.32 122 | 45¢76) 0.02 .38
AZAAK  S,171(31) 2.50 122 191 (26) G.09: 28
2. SHOATS  46,964(20) 22.70 4 381¢14) © 0.18 132
3. CAMELS  1,085(49) 0.53 189 ©101¢33)  0.05 11

4. DONKEYS . 157(32) 0.08 1250 56¢21) 0.03 3

- - S . e e s e ah M G A G o N WS R m Y M M WA e G G S e G S G S D G M R G S e B e E G G S - e = i O WD e W S GG W D




33

T able 17. Wat Season Livestock Population (¢ %SE) in ths Land

Management Unit 4.
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Table 18. Seasonal Livestock Population (# XSE) in the Malaki
Herders Association at Abalax (5,848 sqakm)
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0.76 1.50  0.35
0.050.92  0.18

700¢14) 969¢10) 753019
394017 518¢15) 321(29)
306C¢12) 451C17) 331013
,J\wwmag¢v 1,499¢10) 852(11)
842(12) tsmuﬂ 9 359(16)
33(47). ,NN;ANOV 292020
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Table 19. Seasonal Livestock Population (% XSE)

in the Malaki Hérders Association at Baermon

(5,461 sqakm)

" o " - o S 0 S 2 W S B 4 Y S S A M O B 4 A U S A Y N W e ) P S 0 S G S S e WY W B G S W AR A S A 4 S S O

"HEAD

. n > " - W, - - - - " . W A . o o o - -

TOTAL NOS.

- - - - " - - " - > -

MAY
81

oCcrY
21

SE?T
82

. o - > N> " m- . - . - - " - " . e -

1. Cattie

gororo

Azawak
Ny Shoats
3. Camel
4. Donkay

28,896(18)
17,718C28)
11,178(23)
50,256015)
2,483(23)
22(95)

57,676(10)
47 ,622¢11)
10,054(25)
99,5381
Sr444(28)
2,6964(32)

No‘awwﬂdvv
11,407(38)
18,216(30)
42,354€19)
1,46467C47)
796(53)

2
DENSITY(HOS/KM)

- o - - - -

MAY ocT SEPT
81 81 82

5.29 10.56 5.42

3.24  8.72 2.09°

2.05 1.84 3.3%
9.20 18.23 7.7
0.45 1.00 0.26
0.00 0.49 0.15

HERDS

-y o - - . - . - - Y Y Gu WP - - S o - .

TOTAL NOS
MAY oCcT SEPT
81 81 82

- — - - - S 4y . - - -

995¢14)  2,401(36)  651(16)
623€200  1,161¢10)  247¢(33)
372€27)  1,242C73)  404(23)
1,400¢11) 1,544 (9)  561(20)
1,568¢13)  1,206¢17)  146¢37)
11¢95) 169¢27)  191¢30)

MEAN SIZE

o - - -

MAY OCT SEPT
81 - 81 82

29 24 - 45
28 41 46
30 8 45
36 64 75
1 4 10
2 16 4

- oy A M U G A e S A o S S o TS O S WY e e D T e A e M 4 W S e W A W T " S e G T T - S M W OIS —— - - . S G - . > e 4 e e 0 D Y o A WD S B > S o P




Table 20. Seasonal Livastock Populations (* %SE£) in the Malaki
Herdsrs Lssociation at Tofamanir

w. (7,415 sg.xm)

e e e i R R R Lkt kAU pp———

AEAD HERDS
. 2 .
TOTAL NOS - DENSITY(NOS/KM) TOTAL NOS. MEAN SIZE
MaY 0cT SE?T MAY 0CT SZPT MAY ocr SEPTY MAY OCT SEPT
. 81 .31 82 81 81 82 81 81 32 81 31 82

1. Cattle 28,272€20)  41,129C19) 55,466(22) 3.81 5.55 7.438 809C11) 1,037(15) 1,122(23) 35 40 49
Bororo 12,632(29)  31,481024) 47,794(22) 1.70 4.25 6.45 295¢16) 597¢17) 920(22) 43 107 mm
Azawax Jm\obonmuy. 9,643C15) 7,572(30) 2.11 1.30 1.903 514(15) 440(014) 232(31) 30 22 38

2. Shoat ;owxmwﬁﬂw»v 97,892(15) 77,495(12) 14.50 13.20 10.45 1,816¢21)  1,499(¢14)  1,038¢12) 59 65 71

3. Camals 9,865¢18) 12,004C11) 5,305(21) 1.33 1.62 0.72 1,859(14) 2,220 (8) 432(21) 5 S 2

4. Donkey 2,166(38) 2,570(22) 2,277C¢19) 0.29 10.35 0.31 295(22) 1304017 3?3¢18) 7 8 6

O s . 0 0 o T A D P S e TN Y A G A S G e A G 0 e U 0 s Y S A St W . W RS T S U A " o T S o o - 5 WS . S A o -
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Taple 21. Seaonal Livestock

Populations (% Z%SE)

in the Malaki Herders Association at.Tchin Tabaradene

(9,813 sgq.km)

- - 8 - - D D O S 4 e A S G e S G S S e O W R S B G M S G S S S D M AR R G S 06 €D 4 S VD ED D N G N D P N PN S ED PGB T m Y D o 0 e @ G0 @ ) 06D & S5 Er R em en D &P S e o e .

HEAD

- e ¢ > G > Y e - = 2 S w0 W - W G S O D B e e

TOTAL NOS.

- - > = . = o e S e o

MAY
81

0cT
81

SE?T
82

- > o - o —_— T - - A > o = s - A o - O e e

Cattl

w

58,796(11)

Bororo 25,724(20)
Azawax 33,074€13)
Shoats 112,729 ()

Conikey 2,46713(2%)

59,000(15)
29,204(28)

29,802018)

9,795029)

67,531C23)
43,828(26)
23,703C27)
70,339C16)

3,725030)

3.251€20)

2
DEMNSITY(NIS/KM)

- s e o o

MAY oCT SIEIPAT:
31 81 32

= - o > = = e o o

6.99 6.01 7.09
2.52 2.98 4.16
3.37 3.04 2.92

18.12

0.35 1.00 0.31

HERDS

o o e e > 9 5 o S 0 € W D et o D B S8 D D C B S e S €D P W TP €D W G n WD e W an S wm o e

TOTAL NOS.

e en e o m tn e e e e B e €0 o o v S v S R @ e e B W S

MAY ocT SEPT
51 81 82

1,936 (7) 1,732C11) 1,422C¢18)

558¢12) 564(25) 737(24)

1,378C11) 1,138¢12) 695(21)

2,887 (9 2,333 (9) 1,167C14)

2,.494(C14) 2,623 (9) 841017

514(1%) 518¢25) 482(19)

MEAN SIZE

MAY OCT SEPT
81 31 82

- o o - -

3 Q=35 49
46 52 58
24 26 41
39 76 60
5 5 10
7 19 )

o o 4 o o o = = S A = " = o e B - " - - = = A e e S e P S e S 0 e S 3 e 3 A 9 O S P S R e n W e G e T G e S D W Gw S e = e
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Table 22. Seasonzal Livestock Populations (¢} 4SE)
in the Malaki Herders Association at Tassara

(8,456 s3.km)

- e s e o o o - D e on S A e D s W S e s G o S e T T e Y €D AN OP On S an G5 o O G e e €0 G SN 00 5 G ST D 6 E5 oo CR M) EY B en ©FED N =D S o5 Eh Ea S0 @GR D AR R s Y En N G LD D w0 W o S . e

HEAD HERDS

O ke L T T T et

o o o 8 2 o o 2 = o S " e e N G D G S = D GG - S S SN S e An e

) 2
TOYAL NOS. DENSITY(NOS/KM) TOTAL NOS MEAN SIZE

T e sRenn Tl oen . seer o b ittt L RSP SAY Rer st
31 81 82 St 81 82 81 g1 82 81 81 82
1. Cattle 15,465(20) . 5,850(35) 16,713(29) 1.83 0.69 1.98 645(18) 282(37) »mmnmmv..wa 29" = 35
Bororo 5,950(31) 11(94) 7,220049) 0.70 0.20 0.86 ° 306(35) 11(94)  112(4%) 19 1 65
Azawak 9,515(22) S,839(35) 9,433(32) a.{u 0.69 1.12 . 339(26) 271(36) 370(25) 28 210 25
2. Shoats 65,896(22) S7,042(31) 37,250(25) 7.79 6.82 4ab1 1,127¢19) §92(25) 551(22) 58 82 &6

3. Camels 14,896(12) 6,504(22) 12,271(20) 1.76 0.77 1.45 1,8270¢16) 1,307¢(18) 9%8(18) 8 5 12
4. Donkay 2,636(22) 1,654(42) 1,884(47) ouug 0.17 0.22 262(18) 192¢(33) 135¢46) 10 7 14

e 8 - - 05 o > S B D e e = e S S e A e 8 G S S T e % M D D D e e S P R G e GO O Y G T P G S e G Y S R O D s G5 e SO G S S0 CD M e S U e e D D Y D e S S G SO e O e e




39

Table 23. Seasonal Livestock Populations (+ X%SE) in the Malaki
Herders Association at Ingal

(8,946 sqekm)

N S 00 RN S R N n e n R Se 1 T S 2 D T e e T e Y = A 0 o D e W 0 B0 W ST e S e D P B G B - G S P W S - - G- - - - -

HEAD AERDS

- o 0 o 20 e s e ) - o e 40 > e S S o e = TS w B e e om e = 0 e S e 0 e W O T D e D s D o S v e O e Y T P D e o T D e e D

¢ ) 2
TOTAL NOS DENSITY (NOS/KM) TOTAL NOS. MEAN SIZE : .
MAY ; 0CT SEPT MAY oCcT SEPT MAY ocT SIPT YAY OCT SEPT
81 81 82 81 31 82 31 31 32 81 81 82

1. Cattle 12,775(462) 5,996C44) 11,138(57) 1.43 0.67 1.25 295(37) 225(29) 247C42) 43 27 45

Bororo 7,951C46) " 2,301(92) 5,221(39) 0.89 0.26 0.77 AMuA»ov 45(72) 112(86) 52 51 62
Azauwax 4,823(42) 3,6856(28) 4,217(313 0.54 0.41 D.47 142(35) 180(30) 135(¢23) 34 20 31
2. Shoat 52,028(23) 50,417(25) 46,515¢20) 5.82 5.64 5.20 984(25) 631(19) 437¢18) 53 80 106
3. Camels 7,406C19) 6,834(32) 26,329(16) 0.83 0.97 2472 1,203(13>-1,240021) 1,333 (8) 6 S 2dl
6. Donkey 1,280¢30) 1,4631(34) 3,152(32) 0.14, 0.16 0.35 197(23) 169€29)  1792(25) 6 8 18

T T T T T T o e e e e e e e e e o e o o e e (o o e 0 0 e e s 0 o o e om0 00 8 o 0 o o e 0 2 0 e 0 2 2 o 0 0 0 0 G e o S e o o o o o . 0 O 0 e o 2 2 0
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Table 24. S2asonal Livestock Populations (+ % SE) in the Malaki
Hoerders Association at Amataltal

(7,154 MQ._Asv .

- e - > e o S e D e S - 0 4 S8 D T e e - D G e e D 0% e wn S R B G e S en S S S e S A S e M S S B 0 S Y S D e e T e - Y -

HEAD HERD

- - e @5 - A G " - o A o o - - o D 4 e WS e e e m. D Gn S W T e D e D 0 SO R S e e T e D P S D e A s S AS D S e D T S . -

>
TOTAL NOS DENSITY(NOS/KM) TOTAL NOS MEAN SIZE

- e = > = = = P> o " - - = - -t n o= o = - - ot > o o e > e e - - - B e

MAY oCcT SzPrT MAY 0CT SEPT MAY ocCT SEPT MAY OCY SEPT
81 81 : 82 g1 81 82 81 81 82 gl agil (82

o o e o e e -t - e - e - a0 o o - o e s o e o - = o e o o o e = - - - 0 Sm e e = - - - o an

1. Cattle T,622¢47) * 3,995(2%) 9,175¢179) 0.93 1.26 1.23 197 (39) 316(25) 272C17) 36828 31
932¢27) 6,876 (25) 0.50 0.97 0.91 78(48) 203¢37) ,Aumnmmv 37 34 39
Arauak 3,612C54) 2,0063(32) 276 30312 0.48 0.29 0.37 98(51) 113€17) 123(32) 3S5C 8022

2. Snoat 507519.¢22) L83 23193 25) 376 Ai72615) 7.056 7.46 10.65 1.,094(18) 879(20) 942(15) 46 61 81

e
>
O
o
3
“
o
%
—_
o
~
-
o
-
~
-
RS
~

13,559¢17) = 272155¢27) 1.42 1.90 3.80 1,772C¢11) 2,265(18) 1,840¢19) ) (Sl
4. Donkey 1,220017) R 7SRRI Go128C(2%) 0.13 0.36 0.58 252(27) 25%(19) 35 6217 S i) tels

e e e e e 4 b o 4 e A e tm e e e e A e G o e ey - S vt S S e T e - S o D A e T S Gm D S G S e A A S T D 1 NS A G S S =
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Table 25. Seasonal Livestock Populations (% X SE)

. in tne Malaki Herders Association at Tchin Taboralk

(7,591 sq.km)

O e 0 e B0 Y G e G U e S B s R S U AT B N 0 e S G A4S R O ) S e A G S A 0 SR S U O W M A O N SV A T S A T P P W W B A P N 4R S e B AR K G e S S D AP P A A A

HEAD

0% s B N o O - B D T e O S WS G Sm o B e VO A e S A . e T -

TOTAL NOS
MAY ocT SEPT
81 81 g2

- - - - - - " o " s =" - - A - -

1. Cattle 20,8246016)  41,411(31)  36,801¢21)
Eororo 13,037(25)  37,342(33) 26,247(25)
Azauwac T,787€21) 4,069(30) 10,555¢2%)

2. Shoat 75,532(156) 128,494(15) 109,058¢(19)

3. Camels T,197(24) 12,624010) 4,555(22)

4. Donkey 984(34) 2,119¢22) 1,817(21)

2
DENSITY(NOS/KM)

e e L

MAY oCcTY SEPTY
g1 81 32

2.74 5.45 4.85
1.72 4.92 3.46
1.03 0.54 1.39
9.95 16.93 14.37
0.95" 1.66 0.60
0.13 0.28 0.264

HERD

- " TV - - - -y - - G W - -~

MAY
g1

TOTAL NOS.

- - o - - - - .- . - -

ocTY
81

SEPT
32

- - - - - > - . " . -

777(13)
459¢17)
317¢21)
1,826C¢15)
1,662(18)
197(28)

992(26)
812(30)
180¢21)

1,837014)

2,883 (5)
338¢18)

1,021¢17)
652(19)
359¢21)
1,321(1%)
6732
35917

MEAN SIZE
MAY 0CT SEPT
g1 81 82

- o o -

27 42 36
28 46 40
24 23 29
41 70 78
4 5 7
5 6 B

- D T S G G P - - " G S O - - Y % AR B G WP S O B W G W A S - . S S G A W S W e W B o S O A A W S e e P A A e P e v S -
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Table 26« Wet Season Pastoral Populationw* (+ XSE) 4in the
NRL Study Area, Miger

(81,555 sq.km)

-t ) ot WD D T e S T S - - - 0 - " Y . T O S S W G Y s W S0 G 0 P M ) W S S S £ B . P WO W " P S8 W b e W e e B e A e G

DWELLINGS CAMPS
«ow»r DENSITY TOTAL JENSITY MEAN
2 2
NOS (NOS/KM)’ NOS (NOS/KM) SIZE
1« Tuwareg :
1. Tentad 7,201(24) 0.09% 1,682021) 0.02 4,28
2. Matted 6,550019) 0.08 1,638(16) 0.02 3.99
3. Sedentary 12,001C31) 0.28 - 1,705¢€29) 0.02 11.14
2. Wodaahe/Peul 6,954 (25) 0.09 1,4%0€20) 0.03 2.79

- - - -

ESTIMATED

POPULATIONX &

- - - - -

36,005
32,750
95,005

.

29,206

4 O 0 ot B D S A A T - R A Y W e W S M AT WD M G N S A et e G O e P S W P D S D G S W - - S e A e o "

* This Table includes only pastoral camps of grass, mat or tent
and does not include mud houses, touns or villages.

. .

k% Thne estimated population is bas2d upon an assumed 5 psopls per
duellings except for Wodaabe/Peul assumoed at 4.2 {(Swift, pers
comme)
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Figure 3. Wet season distribution of Bororo cattle

. 43

X

<5

60 70 8°
| 1 |
TT 1
=
""-.
\..N_\
A
| . — 1 )
L4 1~ /
\ /
_/
ya
)
/ /
L
s Ji)
X ? s
/
\ ]
|
=T -
-
T T" )
i ‘ 0 50 100 -7 150
t . PRI SR S | 1 1
S Kms
Stocking rate
(hectares/head)
[] > s0
[X] 10-50
5-10

—17°

—-160

—15°




44

Figure 4. Wet season distribution of Azawak cattle
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Figure 5. Wet season distribution of sheep and goats
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Figure 6. Wet season distribution of camels
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Figure 7. Wet season distribution of donkeys.
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Figure 10. Wet Season distribution of Wodaabe/Peuhl camps
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Figure 11. Wet Season distribution of tented Twareg camps
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Figure 12. Wet Season distribution of matted Twareg camps.
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Figure 13. Wet Season distribution of grass cover
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Figure 14. Wet season distribution of Mares
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Figure 15. Distribution of total well sites
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