






















































NIGER 

Area: 1,267,000 km2 

Population! 5,77 million (Un;J,ted Nations estimate, 1983} 

T, BACKGROUND 

Niger lies at the heart of West Afr;J,ca, roughly equidistant frOlll the 
Mediterranean (Tunis} and the Gu~f of Guinea (Lagos), Most of the country is 
in the South-Saharan desert zone, north of the 15th parallel N, South of this 
line the climate is of the subtropic'll Sahelian tYPe, Most ofthe population 
lives here, The country :l:s generally flat, with altitudes between 250 and 
450 m, The centre-north is· occupied by the A;tr mountain range, wh;l;ch has a 
high point of almost 2,000 m, 

In the north-.east the 
threshold between the vast 
Tibesti in Chad, 

Djado plateau (500 to 700 m) forms a sort of 
high massifs of the Beggar in Alger;l;a and the 

The only large watercourse :ts the N;tger .wh:l,ch runs for about 450 km 
through the south-west corner of the country, The south-east frontier runs 
through Lake Chad, 

Niger :l.s generally a very dry country: its northern half receives less 
than one metre of rainfall in lQ years (it would be wrong to talk of an annual 
average of 100 mm), In the south a narrow. strip along the Nigerian border 
receives 400 mm of rainfall, Between these two areas the rainfall ranges 
from 100 to 400 ·mm, higher on. the uplands, Accordingly, 87 per cent of the 
country is desert or steppe, 

II , GEOLOGY' 

The Precambr:l.an basement rock outcrops in the south~west as far as the 
Niger valley and to a lesser exte.nt in the Zinde.r re.gion; it is covered by 
the following sedimentary formations: 

Sandstone-clay intercalated continental: Agades and Tagama formations; 

Ma:r:ine CenOlllanian: h11rd limestone; 

Marine Turonian; yellow sandy dolomitic limestones overlain by s,3.ndstone; 

Argillaceous Upper Cret11ceous; 

Paleocene-Eocene; chalky limestones and schists, 

This sedimentary series forms a subsidence bilsin of considerable thickness 
(seve:r:al thousand metres) in the central area, north of Tahoua, East of the 
Air, in the Tenere-Chad subsidence basin, the sedimenta:r:y series is less well 
known, Tablelands of Primary formations outcrop in;the north-east in the 
l1angeni-Djado: Ordovician sandstones and limestones

1 
calcareous sandstones and 

clays of the Carboniferous and Devonian eras, The formations of the continental 
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terminal outc:rop ovex Vi'\ at ;'~:rea~ in the no:rth-ea,st o;f; the. count:ry, /'IS faJ:' 
as the Tahoua region, The north-west and east are covered with sandy for
mations, in particular the Tenere-Bilma, which is one of the most inaccessible 
regions of Africa, 

III. GROUND WATER 

Ground water is a vital resource in Niger in view of the aridity of the 
country and the agro-pastoral and mining occupations of its people. 

Hydrogeological studies and research have been carried out on a large 
scale, as have well-digging and drilling programmes, sometimes to great depths. 
Some older aquifers have been studied on mathematical models. 

Niger has both continuous aquifers and discontinuous aquifers of only 
local importance, 

Hydrogeological studies are the responsibility of the Water Resources 
Department of the Ministry of Water and Environment, 

Continuous aquifers 

Continental terminal of the Niger basin 

This is a series of Oligocene-Miocene argillaceous sandstones with 
permeable layers of sand, The aquifer is about 100,000 km2 in extent and is 
mostly unconfined but with artesian conditions in places, 

Owing to the lithological variations, the aquifer's productivity is not 
uniform over this vast area, Some sections consist entirely of clay and are 
therefore barren, The aquifer is recharged by infiltration of rainfall of 
about 13 mm a year on average, This figure varies with latitude. The 
specific yields are low and decline from the outcrop areas at the edge of the 
basin towards its centre, The western continental terminal has two areas, 
one on each side of the river, Deep aquifers under pressure are found east 
of the river, The eastern continental terminal contains under the surface 
aquifer recharging aquifers in the lower and middle sands which form a multi
layered unit with the surface aquifer. 

The renewable resources are estimated at a maximum of 50,000 m3fkm2, The 
total recharge is about 1,2 billion cubic metres, The total amount of ex
ploitable reserves is between 40 and 100 billion cubic metres. The storage 
coefficient is around eight per cent, 

Intercalated continental 

The intercalated continental and the Hamadian continental form the multi
layered aquifer of a large continental series of sands, limestones and argi
llaceous sands of Lower Cretaceous age and 500 to 700 m thick. The Hamadian 
continental includes sandstones and sands, which are often coarse-grained and 
correspond to the Middle and Upper Cretaceous lagoonal and marine formations, 
which consist of clays, limestones and silts. In \olestern Niger the inter
calated continental and Hamadian continental form continuous deposits. The 
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aquifer is unconfined in its e<~stern p<\rt and becomes confined tow<~rds the 
west beneath the Lower Cretaceous or Tertiary clay series, wh.ich can be up 
to 600 m thick; artesian conditions are found in the deep valleys, The 
average recharge of the unconfined aquifer .. is estimated at 3 mm/year, and 
the precipitation is below 400 mm; however, the stocks of water are l<1rge 
owing to the great extent of the outcrops of the unconfined aquifer over an 
area of 200,000.km2,, The series has large water-bearing sandstone strata; 
these are the·Tegama sandstones of Lower Cretaceous age and an average 
thickness of about'500 m, which lie beneath a cover of 500 to 600 m which m<1kes 
them difficult to tap, This unit lies on Irhazer clays above the aquifers of 
the Paleozoic formation and the Agades group; in the in the south and centre 
it is ±n direct contact with the Precambrian basement rock but the extent of 
the contact is unknown. 

The renewable resources of the ~nconfined aquifer tot<1l 650 million 
cub;l,c metres a year and the storage coefficient is 5 to 10 per cent, 

The exploitable resources total 100 to 200 billion cubic metres, 

The area of the confined aquifer is about 150,000 km2, The exploitable 
stock is between 50,000 and 500,000 m3fkm2, 

S·an~tones of the Ag21des or Tchirezrine group ·Of T:dass:tc ·and Jurassic~ }j 

These sandstones form a large -unconfined or recharging aquifer with an 
area of 30,000 km2 in the unconfined part and 20,000 km2 in the confined part, 
which can produce artesian springs in topographical depressions, The facies 
becomes mainly argillaceous towards the east, wh:f:le in the west the series 
rests in discontinuity on Pa~eozoic: sandstones containing S<\line water, The 
outcrops are small in extent, and the recharge is provided mainly by the inter
mittent and meagre runoff from the Air, The amount of recharge is very small 
in comparison with the stocks, No fluctuation in the level hail been observed, 
The exploitable stocks are alloui: 15 to 25 billion cubic metres, 

Telous sandstones 

These sandstones l:i,e north of the 18th p<\r<lllel N (25,000 km2} and form 
a rather poor <~qu:l.fer, usu<11ly recharg:l,ng (no artes:l,a,n conditions}, The water 
table lies at a depth of 3(} to 80 m, The exploitable stocks tot<1l about one to 
two billion cubic metres, 

Paleozoic sandstone 

These sandstones are found between the basement rock of the Air and the 
Telous sand stones; they are separa,ted from each other by thick clay series, 
:Four aquifers ha.ve been identified, 

The Ordovician aquifer (5,000 km2), Although it is not'yet exploited, th~s 
Ordovic:l,an sandstone aquifer represents a considerable potent:l.<1l resource in 
view of its area and volume, its permeabil:i,ty1 its excellent chemical properties 
and its large stocks of artesian water, The.biggest problem is its great depth, 
for half of the aquifer l:l,es at a depth of more than 800 mm, ~ost of the 
aquifer is :l,n Algeria and it projects only slightly into Niger, 
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The Upper Devonian aquifer, Til~S sandstone series is more arg~llaceous 
than the previous one, It can be e,ploited in the small coarse-grained sand
stone layers at the edge of the Air, but it is of limited .. importance in com
parison with the Lower Visian aquifer which lies above it, 

The Carboniferous ~quifers, including: 

~The Farazekat sandstone aquifer (Lower Visian ~ 30,000 km2), mostly 
confined and artesian; the producing wells have artesian discharges of 3 to 4 
m3/h (Fouka} and about 30 m3/h (Tessellamane); the water is fresh in the 
northern part of the aquifer, saline in the middle part; 

- The Tagora sandstone 
strata separated by clays, 
many holes drilled in it, 

aquifer (Namurian} conta~ned in two sandstone 
Little is known about this reservoir despite the 

The direct recharge of these aquifers, which are as a rule confined, 
is very small in comparison with the exploitable stocks, 

The exploitable stocks are in the order of 500,000 to 1 million m3/km2, and 
the storage coefficient is four to eight per cent, 

Formations in the east of the country ranging from Upper Cretaceous to 
continental terminal. 

This area corresponds to the sedimentary basins of Termit-Agadem and 
Bilma, 

Little is known of the structure of these basins; apart from the sand
stone ranges of"Termit-Ag<~de.m and Bilm'l, their surface is covered by a thick 
and continuous erg, 

The intercl'\lated continental formations .. of the Termit-Agadem basin l:l,e 
under N;l,ddle and Upper Cretaceous formations, which cons~st of clay for a 
great depth, with S'lndstone at the top, 

The existence of water points at the foot of the Termit r'lnge indic<~tes· 
a continuous aqu:i;fer at the level o;f the upper sandstone sequence, 

The situation is much the same in the Bilma bl'\sin, except that in the 
north of the basin the Cretaceous formations rest directly on the b<~sement rock 
or Primary formations, 

The Bilma sandstone formation, like the Term;l.t sandstone, probably contains 
a continuous 'lquifer, 

In the absence of concrete data on the dimensions of the aquifers prob<~bly 
contained in the Cretaceous sandstones and on the hydr<~ulic properties of these 
sandstone.s, it is at present difficult to determine the effective reserves, 

The exploitable stocks are estimated at 50:0,000 to 1 million m3/km2, 
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T~fassasset sands (Tenere} 

No ~ter poin~ has been identified here, 
possible existence, beneath the sand cover, of 
sed:iments which would contain confined water, 

Geophysical data suggest the 
a tectonic trench filled with 

In the absence of concrete data and in view of the rainfall of these 
regions, it is not possible to :indicate any usable resources, 

l'o!'n)ation of the Koramas ba-sin 

The water-.bearing complex of the Koramas basin (105, 000 km2) can be des
cribed ~s a two-layered aquifer, 

The upper layer consists mainly of silt with some sandy clay and it con
tains an aquifer recharged by rainfall in the alluvial valleys and topographical 
depressions, This aquifer exists in practice and can be exploited only within 
and in the immediate vicinity of these valleys and depressions, This layer 
contains considerable renewable resources but they are difficult to tap be
cause the exloitable stock is small, The lower layer consists of clay-sand 
formations of the continental terminal and contains a continuous aquifer which 
is not directly recharged by rainfall but does have exploitable stocks; here 
again, they are difficult to tap owing to the poor permeability of the terrain, 

The renewable resources are about two billion cubic metres and the infil
tration is estimated at 127 mm/year, 

Pliocene-Quaternary 

The Lake Chad area has a heterogeneous Pliocene-Quaternary formation con
sisting of a fluvial/lacustral series and dune formations, It contains an un
confined aquifer in its upper part, Beneath this aquifer there is a sand 
aquifer containing the middle pressurized aquifer of the Chad formations which 
gives good artesian discharges in the vicinity of the lake, 

The top of this aquifer lies at a.,depth of 250 to 300 m below ground level. 
'TI1ere is probably also a third aquifer, at an even greater depth and under higher 
pressuret 

The unconfined aquifer has an area of 100,000 km2, 
are about 25 to 60 billion cubic metres and the recharge 
r.:ub:i,c metres, The middle aquifer is about 25,000 kJn2 in 
stocks are 5 to 10 billion cubic metres, 

Discontinuous·aquifers 

Its exploitable stocks 
around 300 million 
area, The exploitable 

The cryst~ll~ne basement rock outcrops or suboutcrops in various parts of 
Nl.ger: in the south-we;st it forms part of the "Volt~ic shield", in the north 
part of the Air range, and in the centre-south part of the Maradi and Zinder 
ranges, 

In Niger the Voltaic shield terminates in the Liptako mountains which con
niAt of schists, quartzites and green rocks with injections of, .granites and 
g~·een rocks; the series· is of }fiddle and Upper Precambrian age, The water re
twurces are small and are found only in the alteration zones, 
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In the A:f.r the condit~ons a,re even l.ess :('a,voura,ble owing to the obstruction 
of the fissures by- arg:tllaceous materi&l and the decomposit:lon of the granites 
and gneiss. water resources are found only in the a.lluvium areas, The presence 
of metamorphic quartzites .and limestones gives some hope of finding ground
wa,ter resources in places, 

In the Zinder mounta.ins there a.re arkosic sandstones which contain water 
:i,n their depressed areas where they· are charged by surface runoff follow~ng 
storms·, These formations cover some. 130 1 000 km2 and the annual :recharge is 
in excess of 300 mill:l,on cubic metres, 

TV, EXPLOITATION OF GROUND WATER 

In January 1986 the number of modern installations ~ ;!,,e, large-diameter 
wells l;l,ned with concrete and equipped with a filter block - and o:(' boreholes 
equipped with pumps totall,ed about: 10 1000, two-thirds o:(' them wells and one
third boreholes, The present construction rate is <\bout 1 1000 to 1 1200 new :i,ns
tallati.ons a year. At th;l;s rate 1 the total est:i,mated requ:i.rement of 25,000 
installations .would be. -met by 2000, Of the 850 WP,ter ppints brought into 
service in 1985, 740 were boreholes· equipped with pumps, The well-construction 
ca.pacity is about 400 installations a y-ear, but this r<1te is declining owing 
to the slowness and cost of the work,· In contrast, some 31000 boreholes are 
to be installed in 1986~1988, 

The maintenance of the pumps poses all kinds of problems and cannot yet 
be satisfactorily guaranteed, Tn 1986 1 for example 1 50 per cent of the pumping 
insta.lla,t:lons were non~operational, 

Accord:i,ngly1 the Government's water policy is focussed on three goals: 

~ Completion of about 15,000 installations to meet the requirements for 
2000; 

~Action with the people to ensure that they· have the will a,nd the means 
to m11!ntain and .:1:epair the pumps and keep thein in operation; 

~· Development of small-scale irriga,tion in the v;l,llages if the ground
water resources are ava,;!:l,able and if it :is technically and economically 
possible, 

Many friendly countr:les are help:l;ng to finance technica,l co-operation 
projects for the development of ground wa,ter: Belgium (]:)oreholes/ma,nua,l pumps), 
Denmark (boreholes/manual pumps} 1 ItaJ,y (deep boreholes} 1 Switzerland (hydro
geologyl1 the European Communities (sm<1.ll projects: 600 we.lls}, France . 
(provision o;f experts, small-scale irriga,t:ion7 hydrogeolog;l,ca,J, stu<l:l,es}, Canada, 
(sma,l1-sca1e irrig<~tion by motod:zed pump}, Japa,n (supply of equipment}, and 
Nether1an<ls (sma11-scale irrigationi -manufacture of hand pumps). , 

The Hinistry of lva,ter and ·Environment carries out the country-'s water 
policy·, e.spedally with respect to ground water, It works through the De
partmen,t o;f \.Vater 1\esources (DRE), the Departme.nt of Hater Infrastructures 
(DIH), and the regional offices wh;l,ch are being established at Zinder 1 Nar11di, 
Tahoua a.n<l Diff a, · 
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