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2 H i
s to g

r a
m Of g

r a ln 一s
i ze d i

s t ri b
u t i

o n a n
d

fre
q
u e n e

y
e u

rv
e o

f ae

o
l i
a n s

an d i
n

S
a
h
e
l i
a n

re g i
o n



口 Se
n XIA Xu

n 一c
he ng

M
o v

i
n

g d
u n e s a n

d h
a s

s
i
z e t

h
a n

s
k

e w

.

c o
P P

I C e d
u n e s a n

d d
u e t o

t i
n u o u s s t

ro
n

g

,

Mz

=
2

.

4 7 中
,

w i t h
a n a

rm

w 脚i
n
eon-

SIZe
distribution; sand sorting 15 better than eoppiee dune
sand,

a
=

0

.

8 4 1

,

b
e

l
o n

g i
n

g t o m
o

d
e r a t e s o rt i

n
g d

e

脚
e;

fre q
ueney eurv e 15 modera te orsharp

一
n a

rm

w u n
i m

o
d al

,

s
k

e

wn

e s s
1

5
p

o s
i t i

v e s
k

e
w

,
s u

g g
e s t i

n
g

a t y p i
e a

l

g
r a

i
n

一
s
i
z e e

h
a
ra

e t e ri
s t i

e o
f

a e o
l i
a n s

an d

.

I
n t e

rd
u n e

d
e
-

P re
s s

i
o n s a s t

h
e t

ra
n s

m i
s s

i
o n z o n e

h
a v e c o a

rs
e r s a n

d

脚i
nsleft behind during the trans即rt pro eesses

,

Mz

=

2

.

2 3 8 中
,

s o rt i
n

g 1
5

b
e t t e r t

h
a n r e e e n t a e o

l i
a n s a n

d

,

6

一 =
0

.

7 7 6

,

be
l

o n
g i

n
g t o

m
o

d
e

ra
t e o r

b
e t t e r s o rt

i
n

g d
e

-

笋
e,

fre

q
u e n e

y
e u

rv
e

1
5

m
o s t

l y
u n

i m
o

d
a

l

,
s u e w n e s s

1
5

n e
g

a t i
v e s

k
e w

.

Th

e e
h

a r a e t e
ri

s t i
e s o

f g
r a

i
n s

i
z e o

f
a n

-

e
i
e n t

d
u n e s a n

d re
v e a

l
t

h
a t

d
u

ri
n

g t
h

e
fo

rm

a t i
o n

P ro

-

e e s s e s o
f

a e o
l i

a n s a n
d w i

n
d

w a s v e 巧 stro n g an d th e

so rt ing pe
risisted a lo n g tim e

,

I
t e

an b

e s e e n

fro

m t
h

e

re l

a t
i

o n s a
m

o n

g m
e

an
g ra i

n

s
i

z e
,

s t a n
d

a

rd d
e v

i
a t i

o n
,

s
k

e w n e s s a n
d k

u rt o s
i

s o
f

a e o
-

l i
a n s a n

d
t

h
a t m

o
d

e
ra

t e s o rt i
n

g
o e e u

p i
e s

8 3 %
o

f
t o t a

l

s

am

p l
e n u

m b
e r a n

d
Po

o r s o rt i
n

g
a e e o u n t s

fo
r

1 7 %

.

A
s a

w
h

o
l

e
,

t
h

e s o
rt i

n
g 1

5
m

o
d

e
ra

t e o r

卯
or, t

h
e s

k
e

wn

e s s o
f

m
o s t s a

m P l
e s

1
5

p
o s

i t i
v e s

k
e w a n

d
n e

g
a t i

v e s
k

e
w

,
a n

d

t
h

e
k

u rt o s
i

s o
f m

o s t s a
m p l

e s
1

5
m

o
d

e
ra

t e a n
d

w i d
e
一

fl
a t

.

V
a
ri

o u s
d
u n e s a n

d
s s

h
o w a 5

1 , ifi eant aeolian ehara e-

teri sties ,

b
u t n o o

b
v

i
o u s

l i m i t e x
i

s t s

am

o n
g t

h
e

m

.

Th

i
s

s
h

o w s t
h

a t t
h

e
y m

a
y b

e o
f

s a
m

e o
ri g i

n
b

u t a
l

s o
h

a v e

s o
m

e
d i

ffe
re

n e e s
d

u e r o t
h

e
i

n
fl

u e n e e s o
f

u n
d

e
rl y i

n
g

m
a t e

ri
a

l

,

d
e

卯
sition eond ition and develoPm ent histo汀

.

1
.
2 M inera l C om Position

So m
e 26 m inera ls have been iden tifi ed in ae

olian

s
an d i

n the Sahelian region of M ali
,

l i g h
t m i

n e r a
l

s

m
a

i ul y i
n e

l
u

d
e

q
u a rt z

,
o rt

h
o e

l
a s e a n

d
a n o rt

h
o s

i t e
,

e
h

a
l

e e
d

o n
y

a n
d d

e t ri t u s a r e
l
e s s

,
o

f w h i
e

h q
u a rt z o e

-

e u
P i

e s
7 1

.

0 %
一
8 6

.
0 %

o
f th

e to ta l m in e ra l
e o n te n t

,

fe l d
s

P
a r

1 4

.

0 %
一 2 8

.
5 %

,
a n

d
t

h
e

m
e a n

ra
t

i
o o

f q
u a rt z

天朋口 Ho
叹9
.
坛ng YA四’C 反n-s he ng

an d fe ldspar 15 3
.
69
.
Th
ere
are
2 1 heavy m ine耐

s,
th

e
i

r

e o n t e n t s v a
ry b

e t w e e n
0

.

1 %
一 2

.
0 %

,

d
o

m i
n

an

t m i
n e

r-

al
s

i
n e

l
u

d
e o

p
a

q
u e

m i
n e

ra l
s

(
5 0

.

2 5 %
一
7 9

.
5 7 % )

,

‘r-

eo n
( 8
.
0 % 一

3 0
.
2 5 % )

,
e

p i d
o t

i te
(

0

.

7 5 %

一
3
.
0 % )

,

am

p h i
bo l

e a n
d p y ro

x e n e

(

<
0

.

1 %
)

.

O th
e r

m i
n e r a

l
s

s u e
h

a s
g

a

rn

e t
,

an d al
u s

i
t e

,

m
o n

az
i t e

,

峙an it
e and wh ite

m iea are only fo und in Part
of sam Pl

es,
an

d
t
h

e
i

r e o
n-

t e n t s a
re

v e
ry l

o
w

.

介po m
o甲hie m inera ls inelude zir-

eon ,
t o u

rm

a
l i

n e a n
d g

a

m

e t

.

Th

e e o
m p

a
ra

t i
v e s t u

d i
e s

of h
e a 叮 m ineral

eom卯
-

sition ,
c o n t e n t a n

d re l
e v a n t p

a
ra m

e t e
rs

(
T

a
b l

e
Z

) of

d i
ffe

re
n t t y p

e s o
f

s

an d d
u n e s s

h
o w t

h
e

fo l l
o w

i
n

g
e

h
ar-

a e t e
ri

s t i
e s :

(
1

)
H

e a v
y m i

n e
ra l

v

ari

e t i
e s o

f
v a

ri
o u s

d
u n e

s a n
d

s

are

ro
u

gh
l y t

h
e s a

m
e

b
u t t

h
e

i
r e o n t e n t s

are

s o
m

e w
h at d i

ffe

r e n t
,

w i t
h

a
m

e a n e o n t e n t o
f 0

.

8 9 %

,

d
o

m i
n a n t

m i
n e

ra l
s

i
n e

l
u

d
e o

p
a

q
u e

m i
n e

ra l
s

,
z

i
n e o n

an d

e
p i d

o t
i

t e
.

(
2

)
S

t a
b l

e
m i

n e
ra l

s a n
d

e x t
re m

e s t
ab l

e
m i

n
-

e
ra l

s a e e o u n t
fo

r t
h

e o v e

, helming maj
ori ty in vari ous

hea叮 m inera l pereen t昭es
,

m
e a n e o n t e n t o

f
t

h
e s e

tw

o

m i
n e

ra l
s

1
5

9 7

.

8 8 %

,

l
e s s s t a

b l
e

m i
n e

ra l
s a n

d i
n s t

ab
l

e

m i
n e

ra l
s o n

l y
o e e u

p y 1

.

9 3 9 %
an

d 0

.

1 6 9 %
r e s

p
e e

-

t
i
v e

l y

.

T h
e s t a

b l
e

m i
n e r a

l
e o n t e n t

d i
ffe

r s

fro

m t
h

e
i

n
-

s t a
b l

e
m i

n e
ra l

e o n t e
nt

s
b y

a
fe

w
h

u n
d

r e
d

t i m
e s

.

(
3

)

C
o

m P
a r e

d w i t
h

s t a
b l

e
m i

n e
ra l

s
,

t
h

e
i

n s t a
b l

e
m i

n e r
al

e o n t e n t o
f d i

ffe
re

n t
d

u n e s a n
d

s
h

o w s a n o
P P

o s
i t e v a r

i
a

-

t i
o n t e n

d
e n e

y

.

(
4

)
H

e a v
y m i

n e
ra l

s t a
b i l i t y

e o e

ffi

e
i

e n t

(
『)

of aeolian sand varies betwe
en 3 3

.
7 8% -

56
.
18%

.
2 了R va lu e va ri e s b etw ee n 1 6

.
7 5 % 一

3 0

.

5 0 %

.

Th
is s

h
o w s th

a t th
e s ta b ility an d m a tu ri ty o

f

h
e a v y m in e ra l

s
d
u ri n g th

e p h y
s
i
e a
l

a n
d

e
h
e m ie al

w e a th
e rin g p ro

e e s s e s ,
a s a w

h
o

l
e

,

are

h i g h
e r

.

Th

e s
ta

-

b i l i t i
e s o

f m
o v

i
n

g d
u n e s

an
d

a n
d

e o
p p i

e e
d

u n e s a n
d

are

h i g h
e s t

,

fo l l
o w e

d b y
an

e
i

e n t
d

u n e s a n
d

a n
d

t
h

e s

tab

i l i ty

o
f i

n t e

rd

u n e
d

e
P re

s s
i
o n s a n

d 1
5

l
o w

.

Th

e
m at

u
ri t y

o
f

a n e
i

e n t
d

u n e s

an d
s

1
5

h i g h
e s t

,

fo l l
o

w
e

d b y i
n t e

rd
u n e

d
e

P re
s s

i
o n s a n

d

,
a n

d th
e

m
a t u r

i t i
e s o

f m
o v

i
n

g d
u n e

s a n
d

a n
d

e o
P P i

e e
d

u n e s a n
d

a
re l

o w

.

F ro m t
h

e
P re

e e
d i

n
g

a n a
l y

s
i

s
i t e a n

b
e e o n e

l
u

d
e

d

T
a

b l
e

2 H
e a v

y m i
n e

ral

e o n t e n r s a n
d

t
h

e
i
r C

h ar ac
t e ri

s * i
e

p
a

ra m
e t e rs

( % )
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,

o ri g i
n a n

d E
v o

l

u t i
o n

A
ge

s o

f A
e o

l i
a n

Sa

n

d i
n r

h

e

S

a

h

e

l i
a n R

e

gi

o n

Of M al i

t
h

a t t
h

e r e
g i

o n
1
5

l

o e a t e

d i
n t

h

e s a v a n n a r e
g i

o n w i t
h

s
p

ars

e t
re

e s a n

d

s

h ru b

s
,

v a
ri

o u s t y P
e s o

f
s a n

d d
u n e s

h
a v e a e o

m m
o n s a n

d
s o u

rc
e a n

d
s

i m i l
a r

P h y
s

i
e o e

h
e

m i

-

e a
l

w e a t
h

e
ri

n
g p ro

e e s s e s a
l

t
h

o u
g h

t
h

e
i

r
d

e
p

o s
i t i

o n e n
-

v
i ro

n
m

e n t s a
re

s o
m

e w
h

a t
d i f l毛re n t

.
T h e m in e ral e o m

-

p o tition s of v ari o u s d u n e san d s are ro u gh ly th e s
am
e b u t

th eir eo n ten ts a re som ew h a t d iff’ere n t
.
o n th e o th e r

h an d
,

o
w i

n
g t o t

h
e

re g i
o n

,
5

h
o t e

l i m
a t e

,

p h y
s

i
e a

l
an

d

e
h

e
m i

e a
l

w e a t
h

e r
i

n
g

s a r e v e 叮 stro n g under high hy
-

dro therm
al eond itions

,

i
n s t a

b l
e a n

d l
e s s s t a

b l
e

m i
n e r a

l
s

are

e x t
re m

e
l y

e a s
y t o

b
e

d i
s

i
n t e

g ra
t e

d

,
a n

d
t

h
e s t a

b l
e

a n
d

e x t r e
m

e s t a
b l

e
m i

n e r a
l

s e a n
b

e e n
ri

e
h

e
d

a n
d

a e
-

e o u n t
fo

r t
h

e o v e

二h
elm ing m aj ori ty

.
G enera lly sp eak

-

in g, m
o v

i
n

g d
u n e s a

re i
n t

h
e

h i g h

一
e n e

卿
enviro run

ent
and eould fu lly underg o the Physieal and ehemieal
weathering; eoppiee dunes ean stay in situ for man y
years, t

h
e

i
r

i
n s t a

b l
e

m i
n e

ra l
s a n

d l
e s s s t a

b l
e

m i
n e r

al
s

e o u
l d

n o t
fu l l y

u n
d

e r
g

o
w

e a t
h

e
ri

n
g d

u e t o t
h

e
p ro

t e e t i
o n

o
f

v e
g

e t a t i
o n

.

H
e n e e

,

h
e a 叮 m inerals in m oving d unes

and eopp iee d unes h ave a higher stability b ut the m in
-

era l m aturi ty of the fo rm er 15 low er than the latter
.
In
-

terd une dep re ssion sand oft en altern atel, e x p e ri e n e e

t w o h i g h m e e h a n i e a l e
ffe

e t s o f w in d a n d w a t e r ,
s u

rfa

e e

m
a t e

ri
a

l
s e x e

h
a n

g
e

fre

q
u e n t

l y

,

p h y
s

i
e a

l
a n

d
e

h
e

m i
e a

l

w e a t
h

e r
i
n

g p ro
e e s s e s a r e

i
n s t a

b l
e

,

h
e n e e t

h
e s t a

b i l i t y
o

f

h
e a v

y m i
n e r a

l
s

i
n

i
n t e

rd

u n e
d

e
P

r e s s
i

o n s a n
d 1

5
l

o w

.

So

fa
r a s t

h
e a n e

i
e n t

d
u n e 感an d 1

5 e o n e e
m
e
d

,

b
o t

h
t

h
e

m
a t u

ri t y
a n

d
s t a

b i l i t y
o

f h
e a v

y m i
n e r a

l
s a

re h i g h

,
t

h i
s

1
5

b
e e a u s e t

h
e

y
e x

P
e

ri
e n e e

d
a

l
o n

g p
e

ri
o

d
o

f
w e a t

h
e

ri
n

g

u n
d

e r t
h

e
h i g h h y d ro

t
h

e

rm

a
l

e o n
d i t i

o n s
.

d
an

o
一

S
a
h
e
l i
a n

re g i
o n

.

Th

e s u
b
s e

q
u e n t e

l i m at
e

1 6 3

e
h

a n
g
e s

re
s u

l
t e

d i
n t

h
e n o rt

h w
a 记 re tre at of the desert

,
s o

m
e

a n e
i
e n t

d
u n e s w e r e

p re
s e

rv
e

d i
n t

h
e

fo
rm

s o
f b

u
ri

e
d

d
u n e s

an d re
s

i d
u a

l d
u n e s

,

w h i
e

h
no

d
o u

b
t c o n s t i t u t e a

h i d d
e n

ro
o t

fo
r t

h
e t o

d 叮
,
5

d
e s e rt i fi

e a
i t o n

.

I
n

re
e e n t

d
e e a

d
e s

,

w i t
h ra P i d g ro

w t
h i

n
P

o
P

u
l

a t i
o n a

nd

o v e

ru

s e o
f

n a t u r
al re

s o u r e e s
,

t
h

e
p re

s s u r e t
h

a t
h

u
m

an

e x e
rt

s o n

l
an

d 1
5

i
n e

re
a s

i
n

g ra p i d l y

,
e o u

p l i
n

g w i t
h

e o n s e e u t i
v e

y
e a

rs
o

f
s e v e r e

d ro
u

g h
t s

i
n e e t

h
e e a

rl y 1 9 7 0
5

,
t

h
e

d
e

-

s t
ru

e t i
o n o

f
v e

g
e

g
a t

i
o n a n

d
5 0

1 1
s t

ru

e t u r e
i

n t
h

e
re

gi

o n
1

5

i
n e

re
a s

i
n

g l y
a

g g
r a v a t e

d

,

wh

i
e

h l
e a

d
s t o t

h
e

re
a e t i

v
at i

o n

o
f

a n e
i

e n r
d

u n e s
,

t
h

u s
fo

rm

i
n

g t
h

e s o u r e e

are

a o
f P re

-

s e n t a e o
l i

an

s a n
d

.

2

.

2
s

p
o rt a t i

o n o
f P

r e s e n t
R

u n n
i

ng W

a t e r

2 O R I G I N O F A E O L I A N S A N D

2

.

1 R
e a e t i

v a t i
o n o

f A
n e

i
e n t

D
u n e s

A
n e

i
e n t a e o

l i
a n s a n

d 1
5 t

h
e

d
e

po

s
i t

fo
rm

e
d i

n t
h

e

罗ologieal and h istori eal p eriods
.
It 15 a dire et and re li

-

able geologieal m 盯k of the existenee of desert (D
ong et

a l
.,

1 9 8 3 )

.

A
n e

i
e n t a e o

l i
a n s a n

d d i
s t ri b

u t e
d i

n s o u t
h

e

m

m
a r

g i
n o

f S all ar
a

D
e s e rt a n

d
t
h

e
d

e
l

t a o
f

t
h

e
N i g

e r
R i

v e r

e o
m

e s

fro

m
an

e
i

e n t
d

u n e s
b

u
ri

e
d b y p re

s e n t
d

e
P

o s
i t s

,

t o
d at

e t
h

e
i

r o
ri g i

n a
l

s
h

a
v

e s a n
d

s t
ru

e t u
re

a
re v re

s e
rv

e
d

r a t
h

e r w e
l l

.

A
no

t
h

e r s

an
d

s o u
re

e
1

5 t
h

e e x
P

o s e
d

r e s
i d

-

u
al an

e
i

e
nt d

u n e s
,

t
h

e
i

r s
h

a
p

e s

an d
s t

ru
e t u

re
s

h
a v e

be

e n
d

e s t

roy

e
d

t o a e e
rt

a
i

n e x t e n t

.

T h
e o r

i g i
n o

f
t

h
e s e

an

e
i

e n t
d

u n e s e

an b
e

d
a t e

d b
a e

k
t o 1 8 0 0

a
B

.

P

. ,
w

he

n

th
e e

l i m
a t e w

as d 叮
,

a e o
l i

a n
d

e

Po

s
i

t
i

o n w a s a e t
i

v e
,

n u
m

e
ro

u s s

an d d
u n e s w e

re fo
rm

e
d i

n t o
d

a
y

,
5 n o rt

h S
u

-

Th

e
m i d

一
e a s t P

a rt o
f

t
h
e

S
a
h
e
l i

an
re g i

o n o
f M al i 1

5

a v a s t a
l l
u v

i
a
l P l

a
i
n

fo
rm

e
d 场 th

e N iger凡ver and the

B an i R iver
.
T he b an k s an d flood b asins of these tw o

ri vers are the m ain sourc e areas of p resent aeolian
sand

·

Th

e

m i
d

一
s t r e

am

s e e t i
o n o

f
t
h
e

N i g
e r

R i亏e r be
-

tw ee n K ou lik oro an d N ige r
,
5

bo

r
d

e r
1

5
1 4 2 8 k m l

o n
g

,

i t

fo
rm

s a
l

a
rg

e a
ro b

e n
d i

n
g

n o rt
h

w a
rd

a n
d

t
h

e
B

a n
i R i

v e r

o n
i

t s s o u t
h b

a n
k

j

o
i

n s t
h

e
m

a
i

n s t
re

a
m

a t
M

o
p t i

.

A
t t

h
e

i
n n e r s

i d
e o

f
t

h
e

l

ars

e

arc

t
h

e r e
1

5 a
d

e n s e
ri

v e r n e t
:

w o
rk

,
w

h i l
e t

h
e o u t e r s

i d
e

of
t

h
e

l
a r

g
e

arc

1
5 t

h
e

n o rt
h

e

m d
e s e rt w i

t
h m

an
y i

n t e

rm

i t t e n t
ri

v e
rs

a n
d

w
a

d i
s

.

B
e

l
o w t

h
e

K
o u

l i k
o

ro
t

h
e

ri
v e r

b
e

d
t u r n s

fr
o

m

ro
e

k i
n t o s

an
d

,

h
e n e e t

h
e e

h
a n n e

l
w i d

t
h

v

ari

e s

脚
atly.

owing to strong evapo rat ion in rhis seetion and larg e

waterstorage in thelakem ars h
esat the irm ersideofthe

la嗯e are ,
t

h
e

m ai
n s t

re
a

m d i
s e

h
a

卿 flow i
ng toward

lower reaehes deere ases larse ly
.
Th e m ean diseh毗

e
reeorded atKoul报oro station 15 155o m ,

/
s

,
t

h
e c o 卜

re spo
n din g fi gu

re at D ire S tatio n 15 1 1 80 m
3/ 5

.
T h e

lon g itu d in al
gra

d ie nt o f th e ri v er b ed 15 sm a ll
,

a
b

o v e

t
h

e
M

o
P t i 1

5 a
b

o u t
5

x
1 0

一 5 a n
d b

e
l
o
w t

h
e

M
o
p t i 1

5

( 3
一 l

)
x 1 0

一 5 ,
w a t e r

ru

n s s
l

o w
l y

a n
d

t
h

u s e a u s
i

n
g

s e
d i m

e n t
d

e
p

o s
i t i

o n a n
d fo

rm

i
n

g
a

8
x

1 0

4

k m
Z

i nl
a n

d

d
e

l
t a o

f
t

h
e

N i g
e r

R i
v e r

.

C
a

l
e u

l
a t e

d b y t
h

e o
b

s e
rv

a t i
o n

d
a t a a t m i d

一
s t

re
a
m h y d ro l

o
g i

e a
l

s t a t i
o n s o

f
t
h
e

N i g
e r

R i
v e r

,
a n n u a

l
s e

d i m
e n t

d
e

P
o s

i t i
o n

ra
t e o n t

h
e

d
e

l
t a

e o u
l d re

a e
h

u
p t o 1 0 0

x
l 了 t

.
In addition

,
o w i

n
g t o t

h
e

e x
i

s t e n e e o
f d ry

s e a s o n a n
d ra i

n
y

s e a s o n
,

t
h

e

ru

n

off

a n
d

fl
o o

d
v o

l
u

m
e o

f
t
h

e
N i g

e r
R i

v e r
i
n

fl oo d P
e

ri
o

d
a n

d

d
r o u

g h
t p

e
ri

o
d d i

ffe

r v e 砂 m
ark
ely (F ig

.
3 )
.
Th
e m ax i

-

m um daily diseha吧e
ran
ge
at K oulikoro Station var ies

betw een 40 10 一 9 7 0 0 m
3
/
s ,

t
h

e e o
rr

e s
p

o n
d i

n
g w

a t e r
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To
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,
t o

d
a

y i t 1
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1 1

.

5 k m
a w 叮 fro m

the ri ver

due to southw ard m i脚
tion of the river

.
Sand on the

aneientehannels15ofloealorigin,
w

h i
e

h
a

l
s o

P ro
v

i d
e a

s a n
d

s o u
rc

e
fo

r t
h

e e x
P

a n s
i

o n o
f

s

an
d y d
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e a

i to
n
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K
o

u
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M
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飞
、 E

arl
i
e r s t u

d i
e s a n

d p
r e s e n t i

n v e s t
ig at i

o n
i
n
d i

e
at

e

t
h
a t s

i
n e e t

h
e

P li
o e e n e t

h
e

S ah
e
l i
an

re
gi

o n
of M

a
l i h as

e x
p
e
ri
e n e e

d
a t

l
e a s t

fo
u r

m
aj

o r
d
e v e

l
o

Pm

e n t
pe

ri
o
d
s
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a e o
l i an

s a n
d
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M O n th

3
.
1 A

e o
lian S

a n
d D e v e l

o p m e n t D
u ri n g th

e
Pl ioc

ene
a n
d E

arl
y
Q
u a te

m
a叮

Fi g
.
3 Runoff Of the N i罗

r R iver ob serv ed at ma
in

h yd ro logi
eal stations in inland d elta

lev e l fl u etu atio n 15 3
.
0 5 m

.
D u ri n g th e fl o o d p e ri o d

ri v er w a ter o v e沮ow s and fo rm
a 400

一

k m

一

l
o n

g
a n

d 1 0 0

-

k m

一

w i d
e

fl
o o

d
a
re

a
.

o
n t

h
e e o n t

ra 汀
,

d
u

ri
n

g t
h

e

d ro
u

g h
t p

e
ri

o
d

,
t

h
e

fl
o o

d re
t

re
a t s

,
w a t e r

l
e v e

l d ro p
s

d
o

wn

,
v

al l
e

y fl
a t a n

d fl
o o

d b
a s

i
n e x

po

s e t o t
h

e w i
n

d

,

l
a 铭e quantity of sand 15 eon tinu ously trans训rt

ed to the

ri ver ban k
s,

w h i
e

h p ro
v

i d
e a

b
u n

d
a n t s a n

d m
a t e

ri al fo
r

t
h

e
fo

rm

a t i
o n o

f
s a n

d d
u n e s o n t

h
e a

l l
u v

i
a

l P l
a

i
n

.

2

.

3 S
a n

d S
u

P P l y
o

f D 汀 L ak e s a n d o ld C h
ann

els

T h e m id d le re a eh o f rh e N ig er R iv er
,

l
o e a t e

d i
n r

h
e

m i d

一

w
e s t p

a rt o
f t

h
e r e

g i
o n

,

1
5 a t y p i

e
al i

n
l

a n
d

s
h al

-

l
o w

一

l
a
k
e

b
a s

i
n
.

T h
e a n e

i
e n t

M
a e

i
n a

l五k e b a sin 15 th e

m a in bo d y
o f th e b a sin

,
a n

d
t
h

e
l

a
k

e
gr

o u
P

s
d i

s t ri b
u t e

d

t 。 :h
e s o u th

。
f T

o
m b

o u e to u a
re :h

e

是m
ains 。f a n e ie n t

l
a
k
e s

.

S i
n e e t h

e
Pl io e e n e t h

e e
l i m

a t e in t h
e
re g i o n h

a
d

al t e
m

a t e l y
e x
那
rieneed several ari d and w et peri ods

,

t
h

e
l

a
k

e
b

a s
i

n
al

s o s
h ra

n
k

a n
d

e x
p

a n
d

e
d

e o
rr

e s

Po

n
d

-

i
n

g l y
(

S U
e t a

l

. ,

1 9 8 3
)

.

S i
n e e t

h
e s e v e

re d ro
u

g h
t i

n t
h

e

e a
rl y 1 9 7 0

5
,

t
h

e
i

n e o
m i

n
g fl

o w i
n t

h
e

re g i
o n

h
a s

gre

a t
l y

d
e e r e a s e

d

,

m
a n

y l
a

k
e s

h
a v e

d ri
e

d
u

p
a n

d p

art

o
f

e
h

an

n e
l h

a s n o
l

o n
g

e r e o n v e
y

e
d

a n
y w a t e r

.

S
an

d
e o

m i
n

g

fro

m
s u e

h d ry l
a

k
e s a n

d ri
v e r

b
e

d
s

l
a

y
s

ab

u n
d

a n t m
a

-

t e
ri

a
l b

a s
i

s
fo

r t
h

e
d

e v e
l

o
v m

e n t o
f

s a n
d y d

e s e rt i fi
e a t i

o n
.

F
o r

i
n s t a n e e

,

F
a

gu
i b i

n e

La
k

e
w i t

h
a n a r e a o

f 5 3 0 k m
Z

h
a s

d ri
e

d
u

p d
u e t o s

h
a 印ly d eere ased infl ow and

eh an nal siltation by sand
.
S im ilarl y

,

l
a r

g
e r o s e

i l l
a t i

o n

a
l

s o o e e u r s
i

n t
h

e e
h

a

nn

e
l

o
f

t
h

e
N i g

e r
R i

v e r
d

u e t o t
h

e

v

而
ations of river diseh毗

e and ero sion一 d e

卯
sition

D u ri ng th e m id
一

l at
e

P
e
ri

o
l d of

t
h
e

M i
o e e n e t

h
e

g l
o
b
e e n t e

re d
t
h
e

C
e

no zo i
e

I
e e

A g
e

,
t

h
e e x t e

ns
i

v e
w

e s t

A fr i
e a

b
e e

am

e a
ri d

,
w i t

h
t

h
e

ra P i d b
u

i l
t
一
u
p of

t
h
e

A
n t a

rc
t i

e
i
e e e 即 it re aehed Pre sent seal e and e

nte
re d

fu ll iee eap tim e
.
D uri ng rhe sal ini ty eri sis event p eri od

from 6
.
4 M a B

.
P
. to 4

.
6 M a B

.
P
.
th e sea level fe ll

abo ut 70 m
,

e
l i m

a t e
fu

rth

e r
b

e e

am

e

ari
d

an
d i t s

i

nfl

u
-

e n e e e x t e n
d

e
d

t o t
h

e
N

o rt
h A fri

e a
,

So

u
th E

u
ro P

e a n
d

E
a s t

A fri

e a

(
C H E N et 0

1

. ,

1 9 9 1
)

.

0 初ng to the 硕d
elim atie infl

uenees the diseharg
e of the N i罗r R ive r

uPstream of the Sen egal R iver deere ased
,

t
h

e

wa

t e r
w

ay

w a s s
i l

t e
d

u
P

,

an
d

t
h

e e n e
ro ac

hm

e n t
Of

t
h

e

So
k

o
l
o

d
u n e s

fo rc
e

d th
e

ri
v e r t o

d
e

fl
e e t e a s t

an
d fl

o w i ni
o

M
a e

i
n a

U
k

e

(
S U

e : a
l

. ,

1 9 8 3
)

.

Th

e
th i

e
k

一

l叮er laeus
-

tri ne dePosits oeeurre d d丽ng the Plioeene 一 e a
rl y

Q
u at e rn 呵 form

ed the i记and delta of the N iger R iver.

In the m ean
tim e

,
w i t

h th
e

fo
rm

at i
o n

an
d

e x
P

a n s
i

o n o
f

fri
g i d zo

n e
,

t
h

e
N

ort
h

e

m H
e

m i
s

p h
e

re fo
rm

e
d

t
h

e e
l i

-

m
a t i

e
zo

n e
ro

u
g hl y

s
i m i l ar

t o
p

r e s e n t o n e
,

an
d

t
h

e
S

a
-

h ar
a

b i
o e

l i m at i
e

so

n e
al

s o

gra

d
u

al l y fo
rm

e
d i

n t
h

e s u
b

-

t
ro p i

e a
l

z o n e

(比
,

1 9 9 2 )

.

U
n

d
e r t

h
e

i

nfl

u e n e e s o
f

s u
b

t
ro P i

e
d y

n a
m i

e
al h i

gh
P re

s s u r e
,

t
h

e
i
n

l
an

d d
e

l
t a o

f

t
h

e
N i g

e r
R i

v e r
b

e e

am

e

ari
d

a n
d w i

n
d y

,
a n

d
t

h
e
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