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I nvestigations on the biology and fisheries of Bonga

(Bthmalosa fimbriota Bowdich) in the Senegambia,
during Hay 1971
by

WeJeScheffers (Biologist), FAO Associate Expert 3

JeBe Correa and 0. Diagne, technicians of the project,

1o Narrative,

“Thig report deals with the biological data obtained from Ethmal osa

finbriata landings, in thc different canoe~fishing centers in the
Senegambia, during May 1971 (Figel)s
Samples of tho surface water were taken in nearly all the centers

(table 19)s
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2. Biological observations.

241 Methods.

catch forklength was neasured

In a sample from the total

to thc half centinmeter below. The first ten fishes of each

centineter classwere taken for further
nmeasured, weighted, sexed and scales were taken, Maturity stages

and gonad weights were determincd,

analysise

They were

o

Results from cach distried were groupedy according.to thc.

environjcent where they were collected (river, ‘estuary, sca)e

2.2+ Resul ts.

2.2.1, Summary of saamples,

3

O el amn i n . Sample  N¢ of  Length | Mean | ilean llen  llean Condi- ‘
si® sLocality : Date weight  "fishes "range ‘weight “length ‘length®leng~"tion
: : H H (kg) : : (c‘m) : (gl”l : S"chm) (CN) thﬁ -fa.Ct(jI‘ H
:St-Loui s :22-5~71 67,8 165 :22~34 411 28,1 28,3. 2747t 1,85
shstmary e , : :
2 :M'Bour Sca :27=5-71 @ 84,3 P 257 :20-29 328 244T 24,8t 24,53 2,18
3 :Joal BSea 61327 222446 1007  219=27 223 ¢ 21,8 1 22,02 21,5: 2,15
. 4 :Balingo $13=5-71 | 36,4 371 1126 98 ¢ 17,4 % 20,0:19,7‘:irr.1 21,86
, Ganbia ‘ ‘ o ‘
:Rlver . : s 08832 :
: 5 Kerewan : 't : : R o b ot
L e i M=T1 eg D385 92 123 ] ; . 10,6393
: 6 :Gambia $15=5=T1 i+ 36,1 63 :25=34 :+ 515 1 29,7 31,63 29,0:x 1,97 :
{_tBeach__seine___ : e - m- ' . 3 : : ;
: 7 ¢ Cambia =5-71 1 51,8 316 :17-23 164 19,9 © 20,5: 19,4: 2,08 :
Zetuary
. 8. Gambia Sea 110=11=5= : 97,5 59 : 1823 : 165 1995 19,9: 1943 2,23 3
g :Casamance  :17=21=5- 1158,8 1527 : 823 : 104 17,6 : 18,11:17,4 .;ga"n,gn
3 - - A : R ! 2 11,73 H
Ganbia Casamance .
7 estuary : Sarrowvillage 11-5-71 9 river ¢ Diatakounda 20m5~=T1
Bakau~beach 11-5-71 Goudomp 18-5~T1
Bagenha 215-7 1
8 sca 3 Brufut 11 =5=T1 Panda T =571
Tan ji 10m5mT1 Zi gui nchor 17e«5=T71
Gun  jur 10-5=-T1 " 22571
El i nki ne T OweBemeT 1
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Remarks,
In

stretched .Tre big fishes

Lerewar

2 teach-zcine [mesh~size “Z mm siretche

Senegel and Garbia.There were running femzles and males in catehes
ol all the canoes lzndcd in Tanji.In Fanda the sarple was 5 rart of
a catch by a cest-net,This net had two different moshesizesz: 4C mm
in the center and & mm (stretched) on the sides,.The cen=er wos
adapted te catel mulleis,the sides for bonga.In Zlinkire ané
Tiatakcunda catches weve obizined with castennie (mesh-gizos 55 and
4 mm gtretched).The sample of tongza taken in Zizuirchoer (2050

selected out from shrimpy ceiches.In
fish
atretched).

“ad been caught with ring- or drift-

- .

i

e3e Lengih

Fig. A

$
@

stribution {(table 14,1 ;fig.A

¢ N:;228

In the evening during
outflow ing water

2u mme N21 43

Iinthe morning during
inf lowing water

-

20

Length distribution polygons of bonga frorn
different t ides.

[$)]
[y
j
[}

Tigure A sho

-
(_’.';‘ela

catches frem Balinge (124 kr urstream the
same night and with the sarme gear (drift-nets

26
Length {cm betow)

Balingo during

-

- -
e ca .ol ¢l nNne cened
41 S R S P -
CNE GLEBETITLCULTION Hmd
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o a sccond canoe fishing in the worning during high tidc. In A-1 we have
two modes (13 and 20 cm) while in A=2 ve have only onc mode about 20 Cie
There seems to be a relation between the concentretion of small fich cad
the outflowins water, At the same time it was observed that the number

of tig Tishes in the catch increased dwring inflowin: of sea water.

2.3¢7¢ Tho mean length in females was higger (0,5 ca) thrn in males. ¢s
it had algso been observed in former missions,

2,343, Very big fishes (forklength up 4o 3444 Git), were caught in the
catuarics of the rivers Scuegal (StwLouis) and Guibia (Rathurat)s

203e4e The mean length of sanples taken in Joal ond I'Bour is Ligher than
in those from the seacoast of Gambia (Bakausboach, Brufut, Tanji, Gunjur),

-

The same had also been fouwnd in samples of Tiarch 1071, This could be the

consequence oi differcnt meshesizes, bub it could also Le possible that

AR
[&

bigger Tish has more possibilitics of woving fartacr along the coagte

203.5. The mean length of the fishes from the rxivers Gonbia ond Cos

was lower than in Tishes causht at sea or in the ~otuaries,

2.4s Woight and condition factor (tabls 5-8,12~15,17 and 18},

2e4e1s In general in each centimeter class there was no difference in

welsht and condition fuctor betweer fooales and males, with the exception -
of Bathurst and St,Louis, In thesc sziples, made of very big fish, fomales

were heavier than males in cach centiocter class.

20442 As it had been obscrved in llarch, the mcan weight and condition
factor in ecach centimeter class fo wviples colleeted north of Cape Vert
ere much lower than for saaples collected south of it, In rivers thcy are
lower tian at sca, No differernce in acan weight and condition facitors was

found between tiic river Cosamance and the Gambiae

2¢5e Sox conposition, maturity and conad indoxes (table 1~4,9~11,16).

Sele With some exceptions, the sex ratio in the samples was about 181,
2s5e20 ilalos and Temales from the river Casamnance werce all in the prespawning
riod (stazes 1-IV) oxcept for sowe nales aud Tesales in the saples of
17 May from Ziguinchor and in Zlinkir. where they uwere on the spawning
period (stagos IV-V,V V—VI) Perhaps i1t exigts o rolation with the high
snlinity found in the Cosamcnce river (38,00-41,00 %)e In the cther repgions

-~ e y - e . . . . L N o - &1 - ] -
aboul 42 % of fish of Loth sexes woere in the spawming veriod, Perccutage of

seriod was much hisher than for females (47 9 ror males,

e of 0% — 94 %)

nales in tho spawning

5 o ? SO & . LA .
with o ronge of 22 % = 90 %3 27 % fov fomales, with a rao
Only in Joal, Bakau=beoch and Gunjur the proportion of fish irn the spawnirn

o H & b E

period was highor for femnles, In i'Rour 33 % and in Sarro-village 48 % of



-7 -
In tathurst the males and females in spawning period
spneared iN @ very high proportion (about 95 % ).
The gonad index for thc feuwales wasalsovery high (13,0).
2.5¢3s The gonad index of the fishes from the Gambian seacoast was

higher than in fishes from Jeal and ii'Bour,

3. Hydrolosical observations_ (table 19).

Samples Of urface water werce taken in all the canoe fishing centers which
we visited. Sca water had continued its penctration alonz the river Gaubiat
since Larch the salinity in Balinge and Kerewan inoreased in about 7%o,
In Albreda (32 Km from the mcuth)thenal inity was nore or less the sunc

of e sea. SUrface temperaturc of the water in thc centers vigited along
the Gasbia river was bctween 28,0 and 30,0 °C, The température of the
surface water on the sea shore was 1,0 = 2,0 °C lower. Duc to the strong
cvaporation, we found high selinity water In the Casamence riverup to

Bazanha (65 km frem the mouth), The salinity ranged from 38,0 tc 41,0 %0) a

Lo

4, Sunmary,
flo obscrved differences and gimilarities between the two visits to (ambia
and Casamance in March and Uaye
a) Iicon lencth of feoales was cbout 0,5CM higher than mean length of walcs,
b) Thc condition factor for @thmalosa north of Capc Vert (Stelouiz) is
much lower than sou-th of Capc Vert, Also it 1S lower on the river than
at seca.
c) The weight and condition factor are morc Or less the same for females
and males in cach cnm class, cxcept for the big fiches,
cl) The mean length of fishes caught I N Joal and M'Bour was highor than for

thc coast of Gambia.

0]

¢) In iay in the Cesamonce river a saall percentage of the alysed fishos

wore | N the spawning period, |N larch this nercentage was about 25 %

f)

~

While in fiay the norcentage of Lfigh in the spawning poried was higher

[t
for malcs than for females, in llarch we had obscrved the opposite
phenomenon,

g) In fiay we found in the Casanance river up to 66 km from the nouth,

hish salinity watcer.

5¢ Acknowlodgencnis,

Thanks arc aue to ilre Ve Diop, fishcerics Inspector of the Casamnnce

region, and lire A.0s Taylor-Thomas, fishcrics officer of ths fambia,

fg

for their help in all the aspects of the worky also to the Government

of the Ganbia for supnlyin- transport facilitics,.
N i
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Teble 1e Lot cospesition of Ztlonionn finhriota (1 EaPaS ok *:ﬁg) hyomow o in monnlas Tren
sh=Loui s~ tBour—Jon~l (liay 1971)
- ,1,,‘_1..,,-_}:.’: e ,___.._....._....1--“_“- o -i- ’::_A-A'M;M T omawe. 4 ;Ml’J m(j - ';WMMTWM "T::in -1 3;5_71 5 Jool :;;:5_:%mm1
colity t-Loudg St—Lgxl;J{.T Loconlity ; 127__5M71 . oo "‘5 7 N | K P ] { *—j
h e 1u~22 i_ K _4‘_ __“_;,_ R SLL‘-fl'fﬂf O"j.”"‘mS‘é . - /.' . ;”‘“"z‘ T ST i ek R L BT R .
F L M (cn L f

[ 1]
e
L .8

Q.

- : - I 4 - 7 2# . - A
4,4#:-" < 32.4&/ : Ji ) :,),éf(f ¥y sz g

B e L e £ L ek & S T g A A

s i

i
N
.
e escsbes . e . 3w . 0 2 e - ]
i
L]
i

4
.
R RUEE ‘_,_,,‘,, _,s, [ IO -SSR A HURE SO SN AU SO SOOI SRS SUN S
ur,‘ o g 2 ; - ‘ : L3
(3 . . ! 3 . : . e
20 Mﬂ RS - A S 1 YRUUR SRR SRR AU ORI NN VU SEORpENUSOS. SN JOVNUU. SUSURE SO S
e S 0 i . . N ; 1 . s . o N ° —E H : s, . :
et . j 124 __‘_‘_ [ AU, b= SR T i L :
i
H
1

) 2—_2,,,,._,‘- Os1 .. -,i,,w__ S S U U YOS AR S ‘.w R UUL TS S R SO S SR ;
2 i - » 16 : : % : : ‘ : : ! : : |

23 _m,,%, 144 { 142 2 O:‘J'“-'O ,...m.;,.,:f._W-,i..__m-,N I ““THM U T S S HER K —
: H . -5 . . +

2L e 350 e ,.J_:O. i 1.:1 o ,19_;_“ N ;, o s -t e e A _,.,,44
25 18,1 0L 3 Ba5E- 340 LA UL RS U S S -+ : T
i H PPN . :

¢ 7374 1,:_9 :10,5° SR AT NUNUUUDHE U SRS I (7 3L X ¥ Rt _3>: Lo ,r.J - -,,,.11 1136 5 093 2 143
RS W K ¥ | , : ; ‘ -~ - ‘ > |
21 . W-,v_;.,ﬂ,fii h 4,13 3, 5:*;*4.' 9.:.'3..«}, 20 1 044 208 s = 16,9 3 Ta5. 2 0k L 1045 _7,:.. 313, 1 2,73 240 % '0,19__;;
.25 I T ,..‘,Jj 438 1 Ma4 V1340 21 1.8 .?1.1;5....,5.. = 12530 1 20,6 3 5.1.;9...,_5‘ dagd 2 40T 5 9J.L- f.frjr 21392 23046

. . -
’-/n,r-ﬂ."';(‘z,f)r) F;

- . O , : R . . L0
25 ; ‘U_z A ST NI N AL P PO -SRI 16 ) A VX T SN b 2095 3 22,0 3 Uas 20,0 = 10,58 Q.r:r,,- 3440227,2 2 2,0
1

00,6 M0,5.3130.55:50 23 112,0 sTaf 5 4.6 13:5 5 9021 £ 3411 26:9 3 ,5=“.;1,,a 172683095357
X / 1 or ‘

30, 210,03 15,0 ‘i._J.t.i,..“;)J fw"Ji;l J

15
£ [} C 7 1 1 ~ y
L2 VY 3 Dal [ VY
H H R
$ 25,3 :1512;_,_.;,J.13,.:. P T S HL U S SN 2= §z7 T

oM

iee

.?qv-
{1546 514408 145, 3. & . tiy1 = i %

Y-
, i J_,‘. 3 L
T o028 26,2 31:’, o8 : : _C,5: : 0,5

P L i . ;
t . R
1,9 ¢ 1,2 : H . : TR S
e e nen Jal 8 1,9 3 1,2 o B ~,
i ~ . i ] . . :
142 & O_,O s 0.4 LS. __‘_%ﬂ.ﬂ"’”__‘_____-”_‘:_“_ﬁ_w_ S N S §

a_%

‘rOO 00. 363,47, 2 36,6 | ‘IQQ,,Q L043.5.3240 JD.\O,Q 35 )A,:z,.,,%,.a_,._dcgc:m.5,_-5_.15_,_,

4
{ £
i > [
. * H ! . . i
f fia-:hos! 1097 361 1 199 142 T of flunoi‘j 257 2163 ¢ 94 1267 1130 = Of i 361 & 201 ¢ 160 s3,79 T 100 : 199 %
l N .;,....5,..,..-:_‘... T I R At N S AU AU L S I




Toble ¢ Loenoth coopegition of Itavlosn fdobrioda ( creQnthe c:) Ly oonx in soomlos Trons Gie e
( v 1071)
o ma m—e = mnammevmn no s e mim o mer b sk i e o e s S o ——— o .l_., o e it e e me e i n ——— _..f.____,___,___ . ——
13571 Kercwoan Locolity Dothurst 15=5-71 ul,;r,‘f« -5-»\/7}1 ﬂm,_. ]Iv ~ch .}

e e i T o

{
i
S S I
2 Anrae | immoature BT o) ySetenl .
R L AL S Cj if*< 2 A

e s i o smnn [P S T s o -
T e e vr—_,

: 0,6 16 , : : : : ; . . {
e e v e . - o o S o . e e &
s SRS |
- .
- _‘.._9.1.5 [ 340 2 = 3, G

,5_ . _3_14,6 : 7,6.:10,0 1

oS A7 s 105
. 9]

e TR T ;
- =>’Lf,__.-L,____ ST S AU N SR N SO 13

——— e ar
i v 37ieap - e

. s} i 2.0 !

O
) . i
T T ol A0 AR 2044 2 6,3 w,“EJ;J,@,,; 3793 ~ 33743
2,1 220,1

s = 316,2 _; 2O A a 14032 s

ru...
L]
Lc')
no
‘b.
i
[N
o
»
@]
-
-—
Ny
no

1
= 2 Lyl : 21 : : 2547 2204

e i s & onmrin e i e .._%,.”.., T / 2L _r___m-"_ It o 1_!_8"

<2 ' : : ! 7}3_._5 7;3 ’ . - ) i 3,6 ‘: 3’6 : —

: 1 3 . wrr o s e, b s s ?_: O RS .

i

0,62 045 4 | 23 7 R ST ..;,J.:.Q,_-= .1,29..,,5_,:"._,.5--_:9 oomi 0,00
: S : Bt m--_-..n;-« [T A, S ——r
s 2529903 e 2 2,0 : : 3 : : :
‘ i . . ) T :
0,7 % - { 26 Vo3 e g 243 ! : : i . . :
= . . o s T - [ & 1 J he e oo . hd }
__.ﬁu_ﬁ-.i_ e A ISR WSS ST TS AR . SO TLc R : : —4" : : ¢
. ot { —— —
3.8: = f - - 28 1229 = . 31249 Ai i : ot : |
- : ! A
3402 e ] 29 3.,1 0 ii Mgl 1940 : : : : !
| ; T

— . - i : H [} . - :

O T AT b 30 02,00 2,908 -_.,’.__._u.._,_'_m_____ S R s
Lm0 3 Tg%a Ty s 10,0 : : : : i
! { ; m s A e s o g e ’-r—a—'-——-h,T—-- e ot ,_.~.......,_._,.___§_

LmA A e d s 32 10,08 Tl 2,9 e F : ; : : {

. {920 _ At FEC TS S

0.3t = b33 48,6 57 2,9 . x T

, T T ! V - 51 fie . s T“ m"""mTM_“—”a““-”““w§
s : - - =3 b e o Dl ;-.- . . S __..u..‘* S S
h0040: 42,4321,9 2 35,7 1 . 100, . jDotal % 1‘0:0 24 12, JT048 _;10050: 48,1 _:51,9 i100,0: 2¢.2: 71,0 i
‘ 2 3 { ;
81 : 132 {305 . . |M° of fisher ;,,6;,. t0fal 4 1206 99 .+ 10T 410 s 3: 79 |




ce zli"adf

o~ T g

B ettt e

1f11j,
ﬁ'?_T T

i
e .
. s e 7 oa
g ’ -
-
H . H
R rg e 5
)
. H .
. H

.

.

e e e ——— e - £ AR

a6 A U S s
Y A A TR SRTRRR -

S 1648 22,0 5 4,71 6,7 5
19 3839 . :10,7::20,2 ; 23,0 11

,

20 35,5 32240 11445 1 48,7 31
e 1204 31043 5 ho). 1333, o1
.22 P27 2254 1 0,5 i 1433
= 00T 20,1 i = { R

‘100,0
! 29t

L

3

.4(;.,4_

SN X

<

10148 Z“U 40 46475553

1120 2 .

. ¢ <
o T = T

co

TS

to

aen

‘oo
v

s
[

13

o

B ]

iy NN
lk"\/‘_,U

s

°
°

4 , gl’?L LN Y
' FARY:S
CARER
240
2,0

240

446 242,56

1938 0,7 ¢

2.@.*:5:7 l )

,lrma-.
’cm e

R, e L

- 3234 30,4¢
b*t 8: 9,1120,412,:

51 E 1742 343?

¢
C1 03303

.. -Hp JJEJ:j 1 .1.9:., -

ae

T
2
N -
{ : H
i
! : S
e - .
i .
H K :
3
‘ : :
A
i : :
i = -
. ..
: :
o0 O E .57 F .
i % WEAWSR P

a1

u( nlomb

PIP
S,
s F0 w4

i

tj19 i

8§
{
2 i

.
-

by

~

T

L R e

33

.
.

Baga.uha

By 7
¥ /} L
e o

¢

e

.
Y

H
!
10911 i 21571

#

i s o s AP . 7 A 20 A T

|
]

S ____.&

.
.

f)’?

2 -
g S, ,‘. o v ol
R . i
SO 3 SR S S S O ¥ (R
[} N
) - .
- K - H -
T LR -
! . .
3 T s T -,
3
‘ o 3 -
- .T"-“..,N P - O i i e :
H . » Qo :
Cas _3..4,1..3_9.0, . 2—?.:1. S Bas
i

[N

121,50

NETA

i

A (100N
AUV sy

Y

33345 3
317,2

«a 777

Sddad ce

,3

| o

247 &

74513535,

12,3:

3)G,i
T

LAY,

o
T s ot s

.- ﬁ NQ_J L2007t =

{ §

s - . 1

3 o 4 :
B e
{ : B

nn Eﬂhﬁ NeAD B » K7 B :
2230 1300,0zdey2 2 Llad |
H . i

. p i

_J2 i 146 .02 ;84




ia

Toble

4 Longth

—~
K

.
Tnar .y s P I3 8
) by sei of sanples tnk

o ——— s s d e

e - ‘ ‘ § s o s 1 e e e £ 1 e e e

oonlity i Faale 17=5-71 PO Y i Zisvinchor 22=HeT1 Dlindiine 1G~5=T1

]
e e« st 7 oo . S e s n e et tema e S S A e i S i it . 5% i S —— v s e e, e e

bt e IA oo 8 i o i ¥

R O 4 N A AP A s . by 7t 1t ur O - :

(_—r‘) ¥ "."' : H :;M M r‘ .j‘ xS .' .N: ) M:. ) ‘{_ L :71:-4“/’? : “_,.,f H - :lh}. ;{‘Lt ure "; “« o : " : (;1 :lmf‘.}{ ‘,'b ure
e e e : T mane e i SN |
1 : “3 A : : :
38,5 ‘e ‘. LI SV
H
L3028 : $ : :
« o . - '.-'—"'—"- IO S s l
; 2 . 52940 ; : : : i
. - pom e !
{ . . - o ° ; -

S-S NN S COa L = .',.._‘.O.rlm, = 3 20 210098 =2 149 O N S T A
] i - . e 1 - A : . » !
e ___._,mml,ai,.e-...,.‘_.:l-..?- ,_,p.,t,‘rm.%k _14,, REG T To% S _Z.JJM._:“,.,,,....?‘, . _ni A
14 10,5 1 - 2 0,6 ¢ ! : - : - { T : 3
NURRRILE- SO S S 2 046 1 Cad ot D P 2*2_7,.,, 241 e i T b B _2..:.0“.“.,_,%

15 i 0,5 8 = 2 6.18:"1 0 3-—:-—:- 3 - - S 3t e g - i

N SN . 12N ] : 2 a3 Osl e e R T e T e B e T .T_w._.. e B AL S A —
16 . L 0s8 3 o 3 0,8 5 2,022,221 Opf G m 2 =i e : - ~ o=t - 5 = ‘~

- Laa P D R e S e
ot 13006 22,0 2 8 ﬁ.nﬁwgmlful'_) 203 Pa2 L L et b el b s b 905 2 =2 0,5 = ]
a . . - - i . - (] ; /

10 j2.8.!~) 21044 = 17,2 3093 ) 15,8 2 23, Jt?-,i, NN S SN FUUURE Y 3 U O .-.q..—‘..l.,_;.zi_,. L A0 2,5 = !

; " —t

H H §

S *35.1 _314,5 2 20,8 1 32,4 319,53 12,9 S N SO S T -._F = b B0a8p = 322058 s =

i - o‘ § : 7 - ! L) -

2019l 599 390 GT00 2 Ta0 8 =l 2022008 =t = §39,9 133 26,8 5 - |
¢ L Ll H N A :

A 4,8 2 3.4 3 C,6 ,é_..‘_zis?. _3. 145 ,:“-,9.!.‘5;_.&,.:.___“,..“.,Ew e b 2093 2 1T 4,0 2 e
. . i . . : *’ :

S -~ SOV S S S SUNUPES- SN S AL AU SO S, 1S < S-S, S S I O SO T
9] . ° ? . - : . ) ; : . . g i
B e A R A SV SV SR 140 20,52 0,5 & = }
2. ! : : P s 2 : : : : i Cs : 3

- ..‘,,:-_M e - _}_ W o — 1 8 i iy ot dsL o o B et -,l ‘* r\wa e e -—-"- - “*QI' S o o "'“l o m‘"*: 3 s e T s i i
ed G 450050 24141 ¢ .':,z?,.ﬁ 00,0 : 51,9t 45,2 110040 :234a: 535 & 6541 _%.1 00,0 ;24933 0356 '+ 200 1
' ot ii shos;; 173 ¢+ 71 ¢ 102 1272+ 145 ¢ 131 j 47 11 4 : 32 ! 19b : A8 1260 4 t
S it o S

e g S i = 4

i o % h e



whble 5 Average ucight of tho Aiffepen® Tonsth elosses of ‘“th ~1-3n fimbpicta in saavics fron

- e o

Gtefovis = TBonr = Joal (o 1971)

e e o o ey e e o Sl R St B e e e e s S 2 e i o

Sr.n’st—i_,c:ﬂ:lis '\ Lecality PITBour  27-5-T1 © Jorl OBl J‘:\.’zl ,3—5-.71 : JC ~1 27-5-71

i

P

P 22m5=T1 o e e ; e e e+ e e L ST URT S et
IR el ass TR : Leroth class , 2 T . : 2 1 ~ ot : v 3 c )
X gyﬁ. class o ‘f - )z} - Z : (cm) A'; f-"'Z H 7&'[ H i 52 "iz K 2 : f{‘ 5 4f : 2 : f’/ ’i&y}? -’-’ : g" f§
1 i . - N AT Ve J BSR4 . B L [P SN . S _,__.,,.__,_,3
- e o . e —— b H s i H
23 P230 . 234, 227 ‘ 12 : : : ; s : : i : :

P o e e e e s . T - s - m—— ,
i S S e L -4
—— - — v s -

;
’ o o . 4 . a t
I S 3,25u ,;_zgg;s,.gsi S ,; S SRR R : '_ , “ : B
; ' s
-

.

26 112 3..2 w,,z. ;,._.,-,,_5._., I S S A

,.—.-».,-. e :

4 H

¢

o - -

. U P SO UL AR U . S P S

s —— i o

. . . . !

.
PRl

R , JR VUSSR SUNPRPIPIIE RSO

3
!
3
]
)
1
¥
i
'
L}
i
§

\ . . ’ S . S R - i . .

¢

: . : i ’
30 &j 475 s AT 19 : ' IR V- ,1_.6.:,__..1,41”,_,;151,6,5.14b,_a. 1,4~ 32..53_71-.__2 4___
P e AT Tl e ..rt A e e . . . - - }
3 30 1502 : 5_:, 20 1179 279, ro_ = 166 3173 5163 4169 5 171 5 168 171'184 2168
530 2502 2 500 s 20 IO B D PR %
32 ‘,507 600 : 528 i .2l ... .i194 .:.191 : 206 (195 . 2 199 1 __§lm,‘f3ﬁ§, 2186 : 18970 1902205 3 185

k’)

t 4,,..,..-.....‘._- .,--Y. g

=3 a2 n Sr————
S ——— bl ——”‘Etr T - H i ~ -~ o4 ’ -
33 G130 B3 s 22 L2353 235 241 . .217 20207 5 222 23D - 22l i 20 4i-1-i2?—’9- .;,-.,Z.Q_u.
i me ST s n it e e e s x ane !_ s e A e a6 W ?A.- T s e s AT A1 s et s b i . o T - ;
. A . ] 59 : Lo s D657 s 125 s 251 : 25 1246 2 247 o 247 . 243:22
e ,7 40 2 140 =l LB3 L 283200 L260 3251 : 200 255 250 1 241 1 24 % . 243:247 2240
i ¥

35 : : . L ppr 4099 :295 3 302 286 : 282 : 2089 1282 : 289 : 274 § 200:200 i = 4
H * :

i 2 - . - 5 & L

i : : i = 3372344 3 327 0 0335 .= 330 315 215 3 0306 o i F ]

R T ) o T ﬂ/"—“ N -. *: ,-- i ~rr on Etrds : . . 1N A s LA . [ : . . 3

I : : IS < S 304, 3. 304 2 300 o e PRAL RPN D e T e

I o Lq00 398, 413 ! L o3 403, - L,

S SO SRS SUPU ..,.w\;ﬁ- U U ST SN UURIUIE SpRURPRN. SIS SP e e

! . . : 28 [ 432, 441 .. 420 0 . . A . . i . i

U U SRR SR T e e el ",,‘ et Rl B i e o 1 s - e 2 e ‘- e
N SO SRS S -2 A 485 . 491 ¢ 461, u,,i..(, T Pl I

T ‘v:‘ oy * 2 . . e g ° 3 R - i . 5 : : \‘) ‘

Heom 411 s 437 377 ) Meem o §388 1330 @323 207 ¢ 25 PRl 229 : 243 & 211|203 : 282 5 186 |

G R e 7 S e i S AT T S o




e e e e e b e a3y g <>+ S —— T = 215 2 g o e o
SOTRRY DU A e i A A A
: H . [} .
HANON 1,u, CIL =y M ~ P M t m ? t § i } i .;2
O <ot Wi 1) i : T § i { /T_
E B o B s [ | [ : n T
. i | ¢ i { ! N . \ 3 ; { ! 1] |
. i 1 i . i § ! i § i i ,
. [TH -L esi es; .ow .o‘“ . “ soy  eey oom [XH .J .on any (12 o .o" . vel
-~ R SN I A ]
< N ONy ONE sy I R ! i i ; P
R D ON S | P : oy Pl ol
- o [ ) J-M i nd_ { . i . H i . i -1 1 i =t
- L3 ooM ve :,m. o-¢ ou.,, oy -o” ao“ M ,ow .n“ o-w ..w -L [LH ao" ..w .cw :m
VLTI IV RO SN SE R T S S S S S B . :
: oy Qnoe= gy O~ i H i . i { i H "y
- SO My ST I~ O\ QL H . i « i 1 ; HE s 14
N T o A S S ” n/_w ' 4 P § ,. M i w. ] y Lt
[ 3 LAV SR RN WY B S PUOF RS PN S N N
i T . . i i i i i i : i i ” { { i W
i 3 s . ¢ g ) : ! : i ! : H { { i : !
. D | . { i : ¥ i \ i i | ¢ i \ 1 ) i H i |
: R oo R R R T I R R R T A B |
4 A SN YO N oy, e~ 1L 1 . RN I i .,_ ! ~
e H ; Foe Al Lt B B : i : ' : : b ! m ; i
i H i : i i H ' i i ¥ ' { { i 1 i
: ) * . Lo w sey ey ey oom :—, ..w .o“ er ey ee -.M IH :" ooy :w osf 2oy ooy .o.\
L ; : (I [ ” (N { : b [
T L ) B ' ; ' . { | i AP . ' 3 * f i | H i
Gt <o i PRt ool Oy i N0t e i 1 i . ! A
R LN ' ™M ol D O\ v R ! i { i
Ui P s T N | L B RS S AV o} B R ¢ i i ! [ B
R B N O I E R D B AT ‘ oo b e
- i ' i H ¢ 1 5 i 1 H 1 5 i i i
n\*_ ; o, 1..,«, . ~ oy .-._., sy s oe .-_ sef eof eai e[ aep aey el oo -.“ ooy now .om vei a-
= N B T T T T T S S AR S S {
N ST N (IR 08 0 S T O
] L T S e R e LAY 1\00 W 04 ; : . | H | H ;
o R -6 S P R~y BN o R - S i S G 1
I ey (sl o= v 1 | Qi Qg : : i . i i { ; i (s
e Vel AL { y i j ¥ § ' i y i ' i i ” ~ i : i £ :
. ~ L ' ' t - r e v o B PSS SO P SO R S S
e e s e ».Ti."z;.!q i Shats Sl Bl | ~ * (it ..T i : ¥ i : I :
' o A S L .
. i ' i ! i i s i H i 3 i ! \ H . i .
! P . . i ; “ ! 7.M r)“ o R/. b PN N - Oﬁ ~ i
s T i i : i i =N o I [EE Q4
. ,” T . : ; i N : ¢ Ny ot~ O ..F_._, D N 6w r\\/v AH.M | a../nu
. . i . : i ; [ B VM oy 3m. ST sl Y wy NeTRRSaY &
. . N T SRR S S L S N S B SRR
R i 1 : i ” { ] i i ' i . i ' H i { R
; T : Y .o, £y e ce ooy coi o8 auy LT oo.,, aom e:, o-. 00» a-m aig ou” oo, o7,
wo P S R N I IR SO SN
4 N B i 1 B i « i i -2 H g
I T 3 ! : i ! i ( : ; i ool o = ¢ 1 O
= N . . i P AR PR ¥ A NI DR Te SR ts7 BN FNad Nw,ﬁ:
Kl B i ; H i { ¢ ; t : i . [ AT \)» [
=2 r).A, . : \ i i i ¢ . { H i H ¢ i § .
Fy 1) es *ey oe, ee oe 0oy -ow ¢oy e, wo,  se,  ox; s ae oo eey  esy oo ey _.a,.. o,
3 .o i ; IR TS P SR B ;
R N i M . X ; { : T o, LN QUM et WL Op O
7y v ' ” : ! . G by O Qg Wy O G O s=f s ol
\ ¢ . H H i i . { m YOSV Y iy Ny .bw zuu LY
i L SR S i ; e el O]
1 SN e I SN, SV SRR TY o e e [ IR, N .ﬂ:\i Az ] i
RSt i Sl Rt R A U At S A S A e P {
. P i i H i i H i i i i { { ! . i i I H i
») Uz (I ¢ . i P f i i ! ¢ : H . : : N ) B
) 2} P { i ¢ i H ; ! i ! i . i i i
L S i t ! i i § . i . ! ! : ! : i ; : 4 0
Py TN P i H . u i . : . B ! . ' . : N i
, . u_ :C P NSRRI -~ b o~ 4 _\l o l ' o o i b e i o
, o ; o T O~ - N I Nt I A X x et} [ Y N 0
o R i - & n/: 2“ U QUM AS NI OV 2“ ¢ QoM ey ” 3“ qu N”
. L i . . oy ; c i . : i i !
. [ N ; : H ! [ i H i i e { i . H H i
- [ nw.“ : . ! 1 i m i i i ' i i i 1 % { | W
. = R ; LN | i i i i \ i ! . { H { H w H \
) Gl ) T i i i i ; . H i { N ok { 4 dn o
= v e e e e ] S e e [ I T S S S A “
; I L L R
. H . i i : ! i i ; i { t i { i } ¢ H H
. [ ) m ‘ H H i i ; m { N M [ m m “ ”
) - i i B « i i H N H i e H
S A R S A S g
g s oo . i w N : X { i : m H ; y i N i i ; !
RS B : ; i ; ; ; i i ; i N 0 { : N o
(ST TUN IV R R B S S S S S g
1 AT W 4 N, O IYOE el \ H % H . H : i { { i ‘ H i R
~ MRS S A B A0 ) : H : ) : : H | i { i : h i .
i N, e H i N ¢ { [N ' : [ e b e i i i
m [ i . i N . i H i : i H t 3 H i
> oo e L .w i ; ; : ! i : : | R RO
i R et ) T S QIIA;. B N e ...T i 1 ; ]
i3 . . 1 i1 : i ! : : . { ; . i H { i
B H ~ ' _ ! i i ! : : o s M i { m
. INES i ! | i i i H .
! . sl Lol ol of ol oy Wb b b e by b b <y
RS S R S BEaa R SR NS SRS N cood S i
> ] i . i I : ¢ ! i | i i ! ; 1 !
: ~ S R ) TG ERTS RS S Ses [ S o G O RN St NPT B T
1 : P L I @ T o | e A e B ooy O o
; Yy f e Lol i P . T P e A MOUE S SR QUSRI Sy Y oy b oo« Ny
i R S [ R S DA B | 0N | [ v i o . ¢ ooy 5=
S B i Y ot i i yood i i i
Y X p— . L] m . “ .0~ Ot.— Qyw -lm .ﬂ— L2 d Qvn on I« 0.— o I.4 l.h .0“ re i-. OOM 5., o
t N i i A + o B i H .
' ¢ m _ { m i { , WY MY o« ON 2, Zm Tg R i ! o~
i ; oo b e b, b e oy e A S oy of e 1L 1y i
U L S S T et Tt st A M T A T B
"ﬂ .\—I.N ” (1] JN .l” (3] .ow .Q— - .Q” .0 ‘.u e l.“ .-% ..m (4] .« ‘.m .. Qv“ .'m LX) ..
At | H p I
- . { ‘ N H
oo best ol vl ey Sy O ™ oo oot ey ol oy e o ol
Yo ” cl vl G e S I O e O Si O Oy O o) (€O TN e (o2
o N H ! . ; ..b AT T B T W ST el SR AN
N ..ul.lli;i~| e it e o] .L P Ti,.’ s Rt SEetcs SURE B ,;“.i S R EEE S Rt o Au [N S pu—
i { ] i { i 4 § H 3 ”
t i i ; | ” : H { w H . H H ]
: | iy 1 . ! o | N {
r i v H ! i i ¢ y ¢ i { i \ | i i
et : L4 i { H i { i ) [l ! { 4 5 § ] 1
O ﬁ o P M S . (o
£ - | | H § o o [ H § i i N [
w1 O N OV D vt 1)._ RO VD I U8 ON Q1 o QN[ o)y s R jd
DI o Tt IS4 Rt Sk DAL ST Bt BCHA  S HIR S EPN 2m al & &R ww
O T . i ¢ P
P ,ﬂ&/\n Pt . i ; : ! i ‘ b



KR

~ A P e
s PO IS e

iy

P
O

Casomaics

(Tiey 1971 )

Gambia

\wi.j:ﬂx LR = AR R e e st v el STt o -
] - I ¢
< ” { LN ol o i . * W
VO PO OF A ey 4 §os
i W { { = ] vf ! : i I
S i t ] i
(& . e o o) .. ..-u_ L] (1] -o_ as; L1 S L] . L4
..n : ” H ...: o~ —.II_ ! . P M n.,;mn
hwl D% . PO, O o= b N { R
{ J | i ON x v v AN m g
o { ; } { v i .
m 1. -',m ov., ea; e LE T »r TN R N R e
aSToN T . 4 < QY Mo A
Corr S W N s B R <
M/.._.” g i H m SOy =i vl v v O i -
! H i ) i
‘.u«sh\.(@‘(yfl! s SRR F 4 - .,w, S P (-.....”ib .,Ms..t...”;l,.l.
: ! i.:” ! { \ i : i
i i [ | f _ | ;
| S i i i i o oY 1y ) : § )
[ SN P I A ¥ I SN B Te SRS THEE B ™M
[BRSE ; o= s s o« | : { =
i | ! i i i i B §
i. L L% o (1) -.m *a o;- L1} o .o e -lw ..w ¢- (33 .. aw
{ i | i » i ; H
2 i« 1 P o o)
SN T WY ON SN O\ O Q/UL Y oy i i mM
ST VRS B S Bhve) B==) B T e S IR HIE S R [~
S ut [ S Y T e S et Tt T et OV T :
o3l I S ¥ 1 L N LI L I LTI S 1 IS se[ ss  ee e .. .
i @Dw : i { . i { } § : i 3
6] R N TR ¢ :
C)i YN oo 4 @y BmoaDp gy Oy oM LY
L) 4. & _ 5 QA O— 4lw o) < \D; N, H LM
P ' M I e T T i B B i PovTo
(R St SE— i.i..::i;Tli [ .J.MnliL.?. T S .,+,..;... O T T e P
P 1o N U D T ¢ W
A i i i i | i t H H -
ey i ~h O_ I T t ' i ; ; P
I EE N I A
» B m ! * i { i i ; ; . : i 1
el ) ' y i ! X m : i \ 4
” «.: . ..m l'w btn ‘iﬂ .Qw OOu 0.— ..M -l 0'« l.» I.e as u-” ﬂtw
9 Lo . 1 B \ ] . ' ! {
S NSV s BVS S A R A A N I
N ¢ m .'mm 00” ot“ Q-m a-“. “ m aa“ -l“ in cam .t e..- e —ow -.'m
B T da s L e
RSl ~ i i H H DN
pares MW SRS N S i P
{ <l S T N T R ! ) i
: &ﬂ” oA y-., i e e an S :m ...n ser o LAY U v n.m
O PO, O o [ \Di . i , ; W
S SR T B s e AR S S m .
- b Dy i S A DTN U ) ST g .
i i : v H } i i i . .M. i : N . PN
: i : P i i P i ST
: PR DR S B S S =S R O TR =T A AT
; N T O S A S S S e B N
” § ] § i v H e Tt it ST i 1 .
{ H P i H H i i i i H i ‘ : . i
{ MJ sef oo — [ oow os: ool esl o s [ SEEITRR . a0 T ooy
i § p H ; H § . a» H ' : ; i
T T S S A & N o B S ot ST oy
! Mxm u,,..,r_ i Vo E e s O S S
LR Lo P e e e e S
w w,.\J 3% | c¢w :” o._ o-m oaw ouM N usm .-“ o;m now
Tk . I i i i : ' i !
ol S D e
L P* i i i i \ { { i N
M LI H ' 1 i i 1 i i R )
i T : : i L i H
[ .ing;,.Iil.ﬂﬂ.‘l., o S T Y X
m fa H , [} . » i , (M‘ i t
H i . i i i ¢ B i % i
i u i ; [ T PO
: mo g { R i { : ! AN
l i { ' j i . ' { s T
; : S O i
P . ' i i i H i ' s f
¥ i oo,_ e, oo s, o-y vo -‘_ LA aoa -_ cs-
8 i ! ; i i ) . | { [ |
Lo . ! ! m i i 1 H § Mb i
vy ; P c S
N < Ras BN N NEE N
M _r\w— . .. LA ccm . .-" 0 se i :.m. ..om . n-“
» STol I o i _ g v
EECTN | M SRR
. 1“ L . | “ { w i L
; ot b ,s.xxsl._.. - i !
i Ly T 1 [ i :
H 3 p i § o i
| [ ' i by Q
s o i ' { | i [T
_ LT A T | O
! ¢ i . i
" b Lo
m as - l.m .I— e aw LR B CQ" -.m ua.,— LX)
{ i ! v (. W e i H
- b AT B I I )
(1 ~ . { i RN =, SN -
Rl PJL ! m ! m Lt T B 2m [aNEINE oV} W m =~
Un i i “ ¢ i \ V H i
GAfNf. - os | eo esf oe[ e (LTI TIE LT U .. .- ooy o8] e oﬁﬂ ..
o fh,.mt H i 1 § N ‘ b i : Y
ol B P [ F o=t o b ON 55 N o
Aoy P! SR BN N B N |-
-~ H M i ¢ 7 1‘..“ M ZW QL I A
RSN Wi 30 N SO VO b b e e
v Na M ,w m 1 ' i i Tt -_
i ] H 4 1} .
© o b B b
() i i ! { : | 2 { { TR
i G H i : i . ] : i i . .
e A S S T . v
el C)ﬂ ; ¢ s i s i H 1 i H § o l
e L I I R BN A S e b P S B A
v S0t o] e sH O e D of s Np e T 2y
§ nnm i 'wbw,l\_ L N i B A 4!— —{ N r/_ﬂ o] off ot HE-S
m HER S . h H § i - 4 i 4
bogi | S A R S S S o S




e
s

v £
- v

.
H
.

°
[

i ks g cia §

a
o

i i e e ha s s e 2

»
.
.
-
-
.

'
i

R et e T S U PR

= o e e it s ) 4 e, i =

J

I~
0

+
L]
S - . i s 30 - B can e
[
.
S——

A

R

.
.
0
- .

I
i H

* 1

i ;
Yoot
LR
[

! ;

\ :

' H
.'— .IM
i '

i B

i '

. .

T

L N

i .
.0 ved
i

°
.

i n a1
.
»

Y.

e el e e

srar meam e

o ————
H
¥
i
ofe
1
it
H
&

b s~

S S
!
S R —
d

i

le .

..04: LL3
.
i
oy \i
12 R
oo
frow e o
t .
W

20 .

i

i {
vei oo,
~ 3
L B
fn,.._lm /Ilm
: |

{ {
sef ooy

Y
)

D
[

o= o
b PR
e A i s o . s i o a3

.
-

.
.
e

-
3

RN
55

15 .

LAs

B

Dt

i i
-y o e rae =
3 '

PR N

-—
S s g g e v
—

O

1

.
.

o
P

104

8

3
4
]

.

125

101

7

¥
L

————

wwwgﬁ o
> WWJM 1 *

¢ ]
e L4 .Q” .C’

11

et s . i . pomio M o, 44

.96,

i
[
Y
H
i

16

S A S S

[l { ' M
. B 3 i
; .
‘ P
I m H
: ' § i
| : ! }
T T BT BT
: i i W
ST O NGV Y,
a8 T o
! b i 0.__
O
i i i
.l” . ai.m .Om
: N i
. . .Jm.
P Amw_
<N H
Ll m/_m
L)

A..Iw Rl B et |

+

.
i

b
AR
. ! H
L i m
, § |
i § b .
i » : 3
f i i
b
v el
i i 3 i
§ § i i
| ST ; i
A
i ‘ i i
H - : i
of R
£y M
i )

A5k

Co
*e .O“. .o. ..w
i & ; H
A
| T
L ant ] L
f i i
S JOR S SRR S

-

,
i | I
» 3 .
{ ” i i
..” 'ow EL N ocm
i 1 .
Dy ey D= ;
o, Ly \3; .
L B ) .
i : 1 R
sel asi sl ]
i i y H
' i i
oYy

S AN S Sl A

[a¥]

[AM

48

e b g 4 . i, T —— - m—ri—

.
-

.
°

148

.
°

196

R PP
.
.

.
&

5. ...
158

21

(
I
i
o

s st s i

e s e e

23

.
.
S — o ———-s s

.
»

3
.

T

D A R S NN

e e Sos - 202

G I

o



Tehle § abtuwrity stoce eoecposition of Dthoaclose 7 troon) oruples
taker in St=Louis=Jo~l="Sour (Tlny 1971)

4 7 . . 4 i . , . ¥ + ‘
Hoturity stoge #Scws ime I II~IT113 [I1I3 Til-lVe TV ¢ TV=V: Vg Vwlltd t ]

' [ ATy . ! ! ' n ' ' '
. s L . PNt o , , ' ! * . . ' ]
Locality thure X . ) : _ * : ] :
J e I I T S O usbz -n!..-.n ¢k b -.Q‘-u,.n‘n;'- e a8 PR T R Yg-- RPN .'-. L .-.- o .'.,,,._,.

[a l T T s ° »
SteLoiin N S S SO 3o X A LRI
r’2"'5"71 7 .

IR N .%.D.zl S sl
1 1Bour AN 213

27=5~T1 : 1,3 -

LG S . A LI WD b 0 R e WEEN A AT PR A et L 4 )y b miangs RE W e L a o mse b e

Joal LA I I : 1,5: -
, AR A
i L i
=T SO B A - 1 1,0

Jorl HITS.- : H : :

1351 F ey s T Y
Joal “' T T T
e s e i 5 o e Simintt - st an 5 Son o o
27—5"71 M ‘,‘*‘,'.‘. H e : 27?
anhin

T R R S kgt e e e e = PP “w W ok 3 = = = ek War § o Wek.eamwrim a e a o p T m o om

Balinmn :i‘ . : o e : P
4247 361 0.t L0 P 5,0 F

o0

13571 s 8 At tn oy
A L . D T A VR~ = Tl

Bathurst T, ¢ . : . . .
15571 P e e
2 - sl : 3 : H 2

Sar: o-v111~~ 3 SR : : Po13,0

T . Y T NS P A S

1w 571 P oA : T :

—— -l B Begegh W A WA B S L P ARG A ol ALSIs m m m Em xom
Dol oneh HES : ; HEE TS
-.r:o: L T T L L i e I O T L
I-5-71 - ; ; 12,2 1 - i
R
Brufut st 1495 1,9 e 3 159 :
11_5__71 ._t:f;«__;-..‘...: o bt A o mn 3 < 4 e v s enna e
. ] 6 ™

s

Tonji , e

1071 T 57 H
i s s e et s 2t i

.
'&"

.

«

Gun jur e e -
10e5mT1 S T

B £ B 4 Pt R B AR R A EP B e e LAY el ST b N N e A B S b it e s



Toble 10

waas e [T N

T e e

A e o g D €. A A

=i
[
ot

ce

$VeVT

IV 7V

-
»

1y
v

I

a
°

ITTI1T-IV

tTI-ITT @

sIT

by st

'
¢
L

o

Turi

es o3

os o0

as o8

eo a3

6u cof

se 8y

e se!

i
o oo
i
1

LU ST

P S

N

.
[ap] m C
- P
[ B AV
F N
e 1 es
H
i
{
i
y
4
H
ss . eo
4
[}
[
3
bl
e W L1
t
L]
t
;
H
. W e
H
oo bae
i
$
T
" i m
N L
N
.
-
=
r— i
oe °s
N @]
L. Lol
s— (52
et L
66 -0

o
NI
o ] o
L1} .
s,
<r
oe . -
i .
N
N w !
o .

L

1A
.

b i B B o i #e B s h

L A

B R b i ————— o M 3 e v A b

L33

.o

..

oo

co

LI

37
i
:
o

-~
Lo
o
H
tes
;

)
'
'
i
i
i ee
.
.
i
HP
3
i
{
4

s
.

3
1
i
i
)

-0
=<t
w o
.n
B
.

t, ..
i
i
H
j

¥

1Y

.
gt

~
A\
e
{

H
!
:
1
!
!
HED
¢
i
i
T ae
Al

-

T P P s O

P

3 4/
m‘. W
.
<
1.
N

[}
Ry
|0
i
A
P
A
Due
i
i
!
i
H
: - i s
. !
§ H i
\ ) <
B 1 ¢
. H
.
4
3 T §
oo M-owwoc Mn‘
+ . i
: i ]
% i H
. mﬂ. & .S .,ﬂ.
{ H :
{ H :
i ; i
s oo feo (ee
O N s Oy
L g — Lol -~ B D=
= N ON Ny
ST k2 ARt
] i §
e jee je» | oo
. i B
. i )
A i :
LA :
IRl Sl | & R I
TEOION o~
i o
i ' :
e . w8 Ln‘ , °*
oo o
— | ’, - : ™~
=LY (O v
M~ QM y
e jee [eo ve
; '
{ i
. §
i } } ] 1
H M i
i ! i
H § :
oo Joe oo lee
°s o
I NG
i o4,
L L] —l‘ .noo . .
§ V
o e tee e
Yoob o *
’lru Tfm N ,(..
L X1 e n.. m‘h
i
[
}

"
)

aidy

-

B T

T

L.
-‘)h‘

L AP

ca mas

ae ms
ST
. M L i 3
ARSI LA I
WM NZ 5
3 » u‘
: i -
eo jes yesws
; i
B i i
¥ . w
B 3 i
. . i
. e w
. T
i : B
B 1] i
¢ S
v 3 "l
' i ‘
3 i \
P i ]
s0 { eo {00 ! e
N - .
[ i <
b H 3
N
i H
. H
ND .
| I T
= 1
ae ~.’ m.ﬂ h .
AR IR
halR AAR IRl S
[ T B
[SUAN I £ o N o}
H i \
e ieo jeo l es
i ; 1
4 i m
H L
AN . m
ol S IR |
- .y .
' y
. i i
ev Tes ;ee ) e
= ho
~ . m <y
N (NS | ™ -
ISV VIR N TN
o 1 o8 - a0
P § ¢
% ‘ .
§ P
i § +
AR R
- h
3 1
joo d
. e e -
g ~7 .
[N 1
°e ;oee o
8]
¥
o g e %.
e
Ny
i W, [
ae  se I
B3}
(s
<3
[ ~— o
5 Tan T
e
E o ™
N T .

P R

T W B | p————r. o . ——— . po" A O D B

e

.

-
>
R

:
ol

e mgm g

.29

T2 2.0

o
°

- 22

e b g

EIVA

-
. oo o s o0 o

2,0

7,0}

s s

PrasrOR——

oe

L

L0

12,0

L

Loy
o

-
.

[y

N ey

ae

ol

ik e e

R I T TSP RPN

L T



Table 11 Gonr! indem . for Tomnlon oo ~oles in smeplop af

‘ ‘ r T e «
~ry ey ] S b . .2 - -
Locoality : So Resion Sox
. L3 » e - *
I. ‘. L2 - L
Mg, e A i I . WA e — =, -t -~
: $ ¢ A : - AN

o O cu O S - N . "

¢ Sodntelouis t4y2 2 3,28 : Botunry $4e2 3 3 g

‘ ( UV DU
S‘eneg;'l s2,7 ¢ 1,7 s Soa ¢ 2,7 Y |
: Jool (w571 1445 ¢ 3,5 & Sea H : kS
e e o it o e : :

308l 12e5m1 AT : 4
¢ Joal 27-5=T1 ' 5,3 2 2,7 : : :

¢ Balinco 292 ¢ 1,4 ¢ River T 248 s 1,4 s

PO e e e e meme mee e A e s A ARY g st d

¢ DBothurs ench meine ¢ 13,0 ¢ 3,00
! 14

-

Qe hin ¢ Sarro-villase 3,0 2,9  shstuary : : F
s by . o b« metits v o 651 2 80 s [~ 3,9
2 Doknu~hench 7,7 ¢ 3,3 s J1 g e,
¢ Drufut 9 ¢ 3,2 5 : :
:(/;’ s /,75 [ 1¢28A H 6,9 H :»1J H
¢ Gunjur 26,9 ¢ 5,0 : : :
— P . me v B m e WM MW N M 6 8 e e S O AN L. AT M 8 3 o Baern B M ¥ mia s ATLaeNL B A & M8 A m. B RV M s R a8 LI S e e

¢+ Dintakounda t1,3 1,0 ¢

. . .
L] - .
¢+ Goudonp 5,64 & ZL,00 % ]
L3

: Rivoer : :
Casnannnec’ R : : .

..
I3
d
-~
—

¢ Ziguinel : : :
¢ Zizuinchor 22=Te71 2244 22,9 : .

: Elinkine 15,6 ¢ 3,1 :

L I S O S Gt B LB bl R B e SR o DL < B o R W B 0 AR e S - e . e

.o
-




m 1 a5 A - = £ R AT g ke em N T & ) \ ree T o
- - Lo - - - AT i e - EE S ) - -~ L “

e and B R R e e : N It LI o
o=l GRLE ! Loc -k..l.’i.'t‘y : LR T 27-{”)",' 1 2 Jorl Ormtyome 71 i Jonl 1 3..5..7f
22=Fe=T1 5 { . . : . :
R VNS S SR ; - s b e ey
/}1 . A . ', 2 - J T T e R T
4 - @ . » f ’ ﬁ*.-;\ : o i £ :“'A & 7 ’ .;t e " i
O UL S S S ?" AR S N I S I e Loy s
H " ! g ) " AU et s e D R P N R S
1009 21,922,802 ] = 2 : e 2 : e
o = ——— ‘,; - ..'5_, P - - _*:, PO Bram st e e s e e s e - A e e o
180 1,900,000 3 : : : : : : :
¢ ! . —— - A e e e S ma e s e L e g R e e sk 9 e o ton, e s
A . £ . I3 H ° <
_:l st ,4 1_190 1 J o _;-.., .......1; L OV ST k:_.;-.,.,“.-.w_.i.,,, [, SO : e - . .

e e e s s

i
1
R4 (R S 51 0200 3 LS X3 I £ T SR 1< Y VN AU ._.1';_ : : :
i | OIS S SR

§

1,77.22481:0 v..Q,C.“.,___A,.._ LS S DU
A

B 9 1 Pl T T U AN SRS JUNUNE SR R S SO S T
20 . ~-«—L:1J§—O_JJ§_21‘JIEL _..-u.‘-g,\.._,,,,”_j,‘.,w, . A g e 5 w;__, .3 R . ‘
T B PSR L A O r 241302413 02,10 2,13 12,13 15,13 12,21:2,d9 £ 2,15 |
3. _L_z;g.«: i1 ,5§:1 20, 20 du 32524 5 = 12,07 2 2,00 12,01 2,11 12,14 12,10 2;1&32:.39_4__%;@1,
32 ___,_ﬂ__»,_z,, 51 .;,,,2,,99‘,:.%,9;6._‘,:_ 2,22 2,11 : 2,14 -,.2,9_2”@2“,9.5.“ .=_2_19.1.__;_.J.,4_4,§2_,v 12921, 2JOP
i e

1 195
191__

: . i
N SO 1,70 -1_:70 T b B2 1 2328 32424
34 11483 31,38 - o 23 523106 32,18

b RA 2,16 52,13 5 0 : | .
‘ : 5 | ‘ ‘ z -
- e Eo 0 21522020 5 2500, (2,18 3 =8 2,06 12,00 32,01 5202 4 =z 2 : -
PSSP 2 PP = T 4' 221332513 2 2,15, .: e BB 2400 22505 5 :',‘_;,‘_-:-,_,fﬁ_ g e
e ! S, L2l 2503 :2.,02, .,2_119,-.;. R k205 22,05 5 e =i e e
: : v 28 .;,97 200.1,/ i . . : . . ' :
S U A & Sy U T AU SR SO S AU S SO SR

¢ 3 L s
: 2 129922403,

§
SO SURU S S _,1; e 22 0000 324038 1,80 L8 s et PSS MNP
!

Hean 4 D, [oan Vo omoae on g, A e e B S . . - R
e e e e _.__3. 1000 5 1,920,477 ,.: ebuisoniaBUNUURUN PR JLECIE - MR Y ¥-1 VT <8 SRS A - 3 ORI -t ¥ L 2304 & 2,112 1,95 12,10:2,18 ::2,03 1

R e
i
Y




R g s
—f i |
RS | i Q
e i J { 1 od
T § u oo | [ o
B ] ! i i o
! oy P o ! b
‘ * B * ]
At S ” . " : i -o” 1§ : w Pt
AN b ,, it R L P
- e H i ' : o ee | i i
e N boe] oo “ L.,
— i oy , . ]
sk ol wig O,B.m; e Lo I 2
= i Myt” Qdy -~ Xh »lm Py i 4 ” “ ! ..w 1 m e
i v . ; ° os ¢ b i \
i FE ] o m.w LLH : m m b sof H ; X P o
ﬁL— w .ﬂ .Q_ H 5m (@] : H .o, _ 1 m i ) : -
b . { H e i H ——
v | R R 1..”»@“ b Lo “ m i m .
Y B IR B , O I R S - :
T R B ot
oo Do v P T L [
i /r«»n ) §oesg i . i e S k i i i [
[T . *e ‘ ST - e ..\“.\ i ' ' ! i {
Ll b f -l IR A L Lo ; L : .
- oo 2y Q e, 2.;». _ I ; ~ i ! P oo »
g } i " n,,ﬁm,/_.,ni,, P H } : i Q
. B m w J %1 B o v v H i ” i i ﬂ : L o} ! ' O\
- ! H n,,,:. - ¢ 4 % <ti “ i | «_ w ¥ : oo X : 4 i anﬂ.
Shi L Sl L oy ) | b et e P D
-....Ivs,w;ﬂlw v i O N, nmu/, QW..” — ! M b ! M L s... ! : ; w ” N
N N Y% S T e et “ S .
R b I S Vo T v ) S f.oee e
S B O} i { od el oo I A el
{ P LEERT ! ool o0 g I i O
<ol O i i - Lo Pl R o we; i PO
N i bl e oL P I boeel el v v O
j o LN Qo | oy R i
m § . b i H oy i O o™ { ) i oa; a8 : H : '
! ! w : [t B 1 O !., e ! ¢ oey v ; R ' : i .
. 1 Q4 i - b i : ! e

L : ! PO » o boae b i . : i } §
; M . )u.m N O oy . ! ! ! s e
< X ! : h{ v ] H DeBEL S i
- Ov: 3 Oy €l oo ol ! b i .L..si.u. P i ﬂJ
—~ s i o b on P i : / i N {

i i ! ..“ [ Y Ow : P N .ﬁ { H m/: i Ty
EN { TS I e T p o et DR o e B ! !
T | f i D pARSR R i T At & T o

CSoH Lo & Zio T A ' C ~ Y AR I
£ b b g e Pl o T el
hvr_ ~—; Y H bt} o 1;.,.&5...,.\. i y ! 04; At : c.m ..w H w O, :
PO {o ” | i P b OJ. N o . A
. i ' : t | : i O - i : ;
e et 1 “ {0 b P My oo} s vy T o

-+ i N i t ‘ . ; i i . H H A i
-t Co Lo TR IS : “d SR el
i t ok ¢ : ! : P et oy . ; I § ; o M .
i ! F i, : P ki ; i T ; -,
” m 41//... W m m o [TH .w : 5 P 1 ‘ : u.M ocw ; ” _ O:M
! P R : A i ., o i G
e ] R b R o Sl | -1
3 I e i ! i i H i ¢ H o) H o N LD K
L \ i P i : § P HE ; e O - b
i 1 i .t - : o} °y : b oy, . o A At it !
=R ™ R o oo y ool ,. TR S Ed
.= H I,/f H y [ ° 5 R ¢ ' § yOoow— -~ : o e : i i
i i i i i v o 4 { i : ¢ [y i R ) ; : i
EEpe R R Eono T3S T Pl b
et S o : < SR ; o {
R Lo fo BRI b P | b w
H N v 3 H » imw s - § : 3 N »
IV P A PR Coro ol oI I
FUE I bbb Py R N B AR s
S I w fonnt N Do IR oS ™ S
S By ,,L_,.Jix,_, P Co D ;o ol & & ™ {oy :
” e S o o U ol & il i Lo b i
- i i H i . H ! ord ) 3 i -t
v [0 : b w o i ! n Ny ZM ' m : ( i ,w s Bt o :
; 12 “ i Yoo o Of oy ¢! : A O S BN 3 L
H & H ¥ ' . [QUNN 3 4 { ! H H iL‘i:).ﬁ H H i :
{ > : g ON O N : Voo by { HE e
Sl ~B & Lo , %“.iw% Co .
i “lo = A i ; ; ] P e : o | w i b
“ : LT S Pl P ”
i Sf = — oy AU P Pl po b
o I “ ¢ ‘ M : T i . ‘ : i i m i 1 ;
. { - el . [ P ool : I
nL cy * -t m H i ! i i H . ; B . . | N ; H
{ = 1 B i H i 4 i : : . i 1 i ;
m qura . Lo Lo Lo o L
K T i I . : [ i : ! L . ; ! i i w
: N SN . P A P e pal
. . ol o nmw & H . p i . ) i { : b e e : i
. tlet SRS BN b o .
. i OJ“ .nf._J s ! : m b . ! i _;, B ! i : =
: "y AN | I : i i i H H §
: i 2“ o P { w : b i ol { .." b |
: N S 3 ™ P ! | oy P
. : : ‘ \ : - ) i —M { . o.— o { T
“ .“7,,,,Qm_~._. 5 A |
L P =1~ STRaY o “ " L e 5 T ST
A T LY EY & T VR 715l o oo P el
: PQ, Ty m:n. ] [ 1 oee OA,. WU " { 1 T i WDWQ
F ! ” i Ty AT A poN ) — i B R es)
EERTARE 150 Dot I B I Lot o LS
! s F: . A e ** 1 w:# - - as.w P e NS _.,nw. OUL . _ A
HORy o, i ' R v { * ; ) )
ba et e b LTV 3] o 3 BB i S
i -l.n i L b i i I t i i (331 OM\~ mlm i O,M. ha i i H (L] B ./ .
+ R HE i S R i Sy i o il i cﬂ_
i M. uM H M { .y Q u_ - §= 5= H P ﬁ.m mm % ;
“ N .0 H " v _a.l. 1) - v C N
Lo e S - R SIS B @ : .,w
S ; 1o bl Lo, &) 9 ] I
© oo ¢ ! . orf ov § Gy T . SO , i
b ;1 ”2..,, N o CN Ui €O, B G e e i { Lo
i N 1IN ‘ o 4 (o9 . e S m i H M
- : - TaY e e - y foenid : _ ] !
R s o PNEYSEENEY toat YT e bl 4 ; _ i i !
bt e 5 LN . - i ! = § P i i 3
it O r../ oW = ™ = Rt S _ i { ; i : ; PO
v Ly C L. ST St it ; ! P : _ i L 9 ]
iyl : '.” A .art. i;l.\.-t\”A ' M ” ! m H m { = {
M - T m { A i b R BN NP
e ¢ i 4 -y
B By e R i SRR o
7 “ N ” N Vo N i IR :
i ' 5 H m i : ] O wﬁm [a\] i i {
i N -~ i i AN
2| ' M m # ) e OL” i 2._ 1 1 .
ﬁm i : . ” ~ /.,Jm i B §
u i : ~ L. u s H i
‘N ol ol by i
- t QI T w ‘
9] Voo po "
Gl A e J«m * _
25 N 1 H ]
mmw,?.\C : w |
U



[
[

it

et e

oL e e

la

. <4 . PR,
] . B3 H .
1 § i « ] i
)
i , § i N
i i | : Dovy
e H LX) m/ .o_ Q'u nv." 'ta
¢ N
! . s . i Wy
H i w ! PN
| i oy [t
s i “» -., ..w tbu U'— L
i i ! ¢ P
i § H & H m
t i [
[ i . I e
SRS SRS S ST NSO S
i m m 5 - . ;
! . . H § .
¥ H M 3 * 4 b 1
A T R S B
H B 3 i ] 3
: 3 i ! ;
i LYY m v ,. " M -'M -M oom m../m“
b . P R R
e : : { ST s B
D n_( Ly < H ) B
RSN 4 { T B
o le : : i o, Qg Qm
I — . .ow LTI .-. aw. e oo}
P ) o 13 : M M
fﬂww £y 3 ! TR TR e B
N T A B
R k : L ]
APPSO N P I B B
Yool T S
Rt N o RS I { '
Ny i © A S
B R = (A A S
it 2 ki Om." - ! i ‘
R :
LT :“ or nnm vs! -ou ori
. ' * 4 R 1
. . . . i 1 ‘
i \NY L O R i
4 Sl num | SR D
. . H S i i
L P ;
.., i - .. 0.& eaﬁ b.l .Qm
L O Ty DY My, iy
e R R o ALt
. ._ o .~ -~ -~ o~
DN v :
(1) e o., 00. 0.- .‘w
; (S IR G VN 4,4 gl
{ WD GO { 8A <O
A
e e L TR
i i i [ 3
: i H i i
5 H . ! i
) : H ! ‘ [l
) @ ! ‘ 1 .
. B i i s ‘ H .
: : a» . .‘. H (1) “ oom .0“ DOM
. y i § ' i ! !
U = : : { : : i
PR I ] - i H i { 1
=N N M A T
H [ & a. m 3 “ u s
o, e H L, w0 g e e e
PO S
‘ SRR T R o
. . ot : ; B ]
i ~ N i .
et e ;..-«,.T.z. S -
: H 1 . m
O
i i H 5
b
T TS v
R
' § F
i Lo
~ _ m.z {
. ' N
. : . |
. i !
S SR L.t
R R R R
' \ ! . )
i ! 1 { i
' i “ i H
H H H i .
LI R
3 3 ¢ ‘ N
| i b { H
i i i H B
b e
) “ .-W .ol o} -“
A
i i i [P
i H i i ‘
m i | i
v §x ek« B e’
. ‘ H H ]
: ia I P :
v te A
1 {
LBl S T R B
B B [
o TR RO A0 B B I T O, b~
g IR S i N S o Bl B i
ERTICH i "
: QL } ! !
A .
H Y i i i 1 H

85

83:0,70:1,
8021,
87

(3R]
0

ac,

18

T S P

\L»‘;
Tad

a E
ens
4

22
8

At IR ol §
eo,», uo; -cm »o
LY <y dy
. CO; 1} e

1!

2

J
2]

H a0 »
1 ’(,:O .

.
°
«
°

L e
12:.

- L

[ 4 1 J
Lot I TN
PRI NI FE PO
i ) m oy
bk : P
G Sy LTy i
0o, O\ D _m
M .
] s H
ca <o o] ey

=
I
Ty

[
9.

01 -
MASIEN
Y

210
-
1

2
1
1

-
°
.
.

15

22

8

O

o

211

-
.

s,

¥

..

q = =
o=, e
1 H i

. i : H s

3 : H ‘ t

i oo

i [ M { i

..vU. 00. '.u °l~v 0.u

i y . . .

. . l H ~

R . . . i

i B i s i

: ' . i .

.D< GQL ..m ..m .!M

N . B i “

i . : i

'lhy ‘lr-. ‘.” .'m

{ ; . i

i ¢ ' H

: i i {

IS N SR S |

J.. H 5 [

T.‘y o= «.

o OoN ON

i

[AVEE | =, i

R H . H

0'- .F. .G.r -.m

i i )‘. H

NG G p

Qdp sy OO .

M - « {

NN t

ol e e, e

Oy NDT ety i

"N N

AN A sy )

AR A

g x [ .

O OL Oy ;

OL O Q-/:. )

ol A/vm_, — i

i ! I

Iﬂn LX) "u -"

| b [y |

=\ oY © ;
et - -

1’— A'M 1”1 e i
c .ol :

. ..’ .0 .0 »e
/Um | <H oy
Lnd B R N
i~ w e
S EIRAVH V] I

P

- { i {

d o M« !

Om QO i O i
NPt S
O QI G o=y

Qtn .ﬁ— .0.~ ...- L3
i [ - {
e~ < Wl gl
St B nd B f

)
2
1

2
$15:2,

0g:2
1:2

40

)
2
et |

2

Ao, . 2 P A B 8 .

i
t
.
1]
;
5
!

j

G

20

e e e e

21
22

So—

23

2,01:2,01

——

L . i i v o gl

e e, g

.0 ..“ o8 R
PO s
i O
o™
LS W o
i ¢
| f
s POy
H ~ !
: ” -~ |
b=
.‘m ‘.h QOM
i PO
H PR
{ . "~ |
P
nou Iim,. l.»
. PO L U
i I |
: ey
s i
OQﬁ. ..,—, ..—.
H i o
{1 O
‘ o e
R
i i {
i (TN
: FRPCN B
i Poee
s ST
! ¢ i
-lw oum aow
i :
2 3 ¢
! ey
< ' a2 T
L) 4 L] —
k) H -~ i
-M «L e M
R
NP
0y i
. ‘
Mt St
i i 3
. ! i
: t e
; ; i
I A
H Lad e
H i ]
R R T
H N {
Vo
e
« 4
. cof es .
Ll i
b
. N

C5

n
“~1

PP, .-.-.r._‘... v e 2n e s 1
:
LY o3
i1

2,33 ;

e . N

125

12
e e b e e e

3
H
L]
L1

¥
i
1
i

i

A.M i
[aVH <
g s s
T
N )
“ i oy



s o o o

T T Cr “ i
“ ~ i m ! 1y ! : ; u M
i : [ t Cg 3 H
¢ : i N T I ! C ok i, I {
i i P " ST S U B EI DI O
m { . P, R . ; i " . t “
i b [ S i | i
! N O SO S O R T TPV S e,
. . m § i ' 1] A “ ” _- w 3 m B
: : E i 1 i i v i .
: { i ' PR (% O\ § O WY [SU N enT]
w N I R o
H { i f i PN T !
; { i § i i H ” ! - ¢ n —qp =f v -
4 .0“ ..w. v‘” C.n oim 00” ..% N C.m .l- .
! i Lo £ { ; H ; i i |
X T T S S T { o1 bt oy Of
; { P H : H Lo ﬁ i H O-am OJ_ nﬂ nﬂ.._
_ i RS T ST S P ,
,_ R O T SO F O T DO SVER H-V) IS
i Y B » T N h
H 1o : : B . % ‘ s & § 1 i i b . ] i 4
g ; i i ; ‘ ¢ H HE . : S ; :
[} :\u i L L S e i-. .l~ .. tam LR c-s c..—., e o.m e 23 o.m Dcm -“ .o-
[ ¢ . . ¢ { H H . H i 5, H H i s
1 H i oo LY i } { ; i i
-t B . 4 i i [ ] N ! i 3
R B T T U S T o U SIS B i
R ; O s I B :nﬂ Q. N ﬁa ; ﬂgﬁﬁ
P . : i : . Py j [
—~ P Pl A N e e
— K RN HEN " ' i § [ I i “ i !
- i : \ L v i i i ‘ i i N I i .
n\../ Lll.i\..\s\..”l,l\.i ;_...J....s ,—rulr..l.lxl g u:_. R R e 4 -t g q.. R St J_. oo
- M H i { ‘ { ] - w P i 4 § i w
? i ¥ t i i X 1 1
=N ! il O“ . H { __ " i U _ @ B u « : i
ot P 5 wi WO wm i : i S L H ¥
e ' TR OB e O O - . Dok i . y e v
< I R < 1 | U ST I DU RO RS i } !
! I B (U e e et ‘ { . i i o : H
mvw 5 4u o b st ...m oe; .nw -cm oe PSS A. a-m co,u n-m va” .1,, o?.. LT o.w
R A R B e
e A . : ¢ f . H H s o H H . . 1
2 N : r/ﬁ,,_ i 1 H G . § L ON Ly { i . T
a3 v i i 18] : ; it o i | S B i
& | I HE | NI SR EE B T I
3 PN i { - : { RS HE N
C ) 1; [ 1] v ‘l” .OM " m !.* 'un aom l~4 ..m .e QDM .u.u
. 1 : ; s L : N ; ;
- : : ; oyt H P : N R § .
I . Y LA SR B N
R BN oo b by g
A H ..u . { m = u X ; i aoh cnm OoM
%) E S 1Y w uo..w N T 1) L o’ Co“ o.,w -w .-” “ u m
9] s § . ‘ ! i, B . D 1
— = N I M RN N> N e VA N N
ot S TR S IR T < i S e T O
= R =~ o 1 L= =1 =~ { |
ﬂ. NG , - " At At i . S o~ .o ; i i
[47] [ : i i H K i 1 ' } 4
SN S NS SRMUIOE A VPN SO S S S
§ H . . H B : .
ool olov e 1 Lo
oy b N i\ < i
Aot g el e
PR S R e L .
i B ¢ { i : \ I H
ov—. eo. "e J com -‘ lv.- ..n 9'. ..w :D- o-..
! ¢ i f i . ] i i
o P A '
TR W B . T H T
Coy b Gy e § (a1} i R
”~ o~ Lo} $ o~ { i
s P e s iy 4 ,,
u. .o, o.H e e :M oc”. .o ” o-m ; “ caM o.,. os“
i i . 3 i . 3 ) I i ] ’
t AT R A I el B
=) HE €y = e 3 oL
Co A IR T
& A St Bt R SR St A
e S I n}ilu o ol o v ,N:‘ . R tw e
I ¢ t : Co H , :
4 \ H 1l + | 4 i . i 1 H
Q H § ' i | B H il H i . { {
4 0t S v B e B e SAEANE SR Vol S S
Q -t i H i i m (@] RN O\Nm OV_ Pt Coa Pu Ty i !
Aﬁu. m 1 H i e ] b [ T T ’ '} H i
<4 N i | } | QU 4lm T Al B T { i
» 1 t ' . “ i N i w "
:A. i : eo“ a¢“ sey e H .o .y me, anm ce . ovw B8 sey s u_m o-m.
- : I N T b
R * 1 i . I i i P w gl m./. = rﬁ/ b m
I | w R T _Zﬁ.runwmnﬁﬂy D
U B A S T S R s o 1 B It B B
s o Pl b ; oo
o ” %m, w ~ ._-.w ah. voh . m eef ey ) m. enil ae no.~ -uw c-w 0ey s} an
z_..m../ “ A “ i ' w m ., L <H o l %. n..\ﬂw <y ?Jm n,.% “
o ¢ LR { v O, Gy Sy, DN aeve oY ¢
= =T AL A I T BT Tl B B B
2 RS N R S SRR AR R S
£ ﬂ!tz.ﬂ-s-4§l~ I I T B A R S S
i ! : ! i : ‘ ! i V ; { H Voo i
H ! A S L A
: A i H : i { ; i i i i R
L Co Lo R
By ted I A . A
b o | R S T B R Y [N SO TSR S B S
: AN T QO O O s Yy T Iy G O Of i Q4 oy
) ot O i TR i Sl Bl B R I Bl Bl B SRR AN &t N
! G~ (A i } 3 i " . i Py { i
i Avu i o ' i i m i H H i ) { i
by Mw : P y ﬂ Lo _ voob ey Eo
i S0 . i A R S T T R

;
C b e vl jaay
1

e 4

1;73 i

.
.
o
.
.
.

ks
R s

]

Cm e e s e T i ot S s S st .

L e

[,
b 1"
g Foaias's

2

en
.
°

.
kY

Sy

|

.?__

U R B Fe

99,

1

o
°
o
°

. o —— - p— SO S
P

1,82

o
-
Chem g of

2400

k]
.
.
°

R T
~,

23

|

H




T3l 16 lengti: conposition oif thanlosa finbricis (;\erc-'.}}"_x.fx{;es) by sox in (iizy 1971 )

Jool Ganbin Casamonce

. 382 Jdoal” “Hstunyy [ TTgen T T hizocrﬁi':l;‘m oo ——
Looallty 6=13-27/5/71 o rro=V 4 Bokoweh  BrufuteDan ji-Gun jur vy Rivey
—a PR T —-{‘-—» - o

Corth ol R e oAl o » Length class . . -

Qi tn ClosSsS ¥ as H P . : - : A Sy : . s E . ; . ¢ e simmoe—
- , ’ ; A i g S # L oy . cn * + 5 > (& ,
(cn) AR ot 4 - 7 (en) * ture

——r——— g ) et e o

- o e e m—— o e

P 5 . o A

P

17 i : : 1,6 1= 1,6 H H 0,7 ¢ - - : 01

8

L Am T T T T T e T 1.0 5 0,5 12,0 205 5 9,50 9 023t = & = 0.3
19 U FaT s 205 12603 5 4e4 21,8 |38.2 29,6 3 28,6} 10 04 t = = = i 0,

20 13401 555 & 7,5 36,1 2 1134:24,7 [35,7 17,4 ¢ 18,3 11 c,9 + = - 2 0,9

21 12894512471 316,45 20,9 3 16983 4,1 [ 11,5 & 8,1 : 3,4 12 140 1 0,5 @ 0,1 : 0,5

22 527,5‘:%19,.8 P B R 5,0: - 2’;2 : 1,5 ¢ 0,7 T : 1,3‘ : 0,3 : 0,8 :-Bﬂ,,.é»_.,
T T I Ty T 8,8 TR 00,3 0,3 - T T T 178,27 2,4 5,0 : 0,0
BN NN (L5 8 L O O S SO O O 0L B TS

25 2,9 1 2,2 T 0,7 : : : : 16 3,5 ¢ 343 : Oy1 A

3 e - pameen | MR A0 Sl [} A e B = A W0 £ b b B N e T oy S RN Frae—

26 0,4 ¢ 04l 2 = - : : . A | 17 515 2 148 3,7 : -
o7 0,2 2 = 10,2 ISR U SN 2 18 . 2193 2 10,3 & 11,0 P - !
26 E P T 19 25,3 : 13,8 11,5 & =

: H .‘.’ ) 2 : : 20 14,2 : ,,8_’,":’ : 5,8 H -

N
-y
BN
]
—
e
(%]
-~ t
w
o
ad
o
~oo
1

S BN, B .22 10T 2 05 102 ¢ -
L L A S e B 240 2 01 20 e
fot:l % 100D 3 55403 4445 [i00,0 44,1 58,8 | 100,0 39,4 60,5 |Total % 100,0 $49,2  : 47,7  : 3,2

1® of fishes 1007 561 ¢ 445 316 2130 ¢ 186 591 ¢ 234 :

(O8]
1

II° of fishes {527 £ 749 ;731

(2]
3




st o N«I».i.i lﬂ x». . m .- ..l{!n;.i:l;w‘ .I._.qi lqtl ..;_‘.i, \;«..,4 iﬂ. . .M - —
3 ; _ i i i ! I ! i I
; S T T Lo i
TS I P g PR I e
H DA Foa A <FYON L i i 3
g & mmurrt/"&.wy“d:i._ i i N
02 R A i TR i i i i '
Esiuil o L i i} . ‘ : : i
I N R LR {owey e s oo
” 1 ! H i w : 3 { -
i i 3 B ,w M 3 i H +
I 1 i 1 } i ! [ é
LI | P D e i
L Y ; i e O N
, o iy { ' (ON v ol i
f { i 1 H 1 N
_ e g . Vo . i . !
o Ll oee e :‘w oo s jes | » i es °s so; s
SR ; i . ! ! § i i
m _mu i & R Il H . § H H '
- < _ [ ‘ P i : j ; L
5 = - . [ { ¢ i : i q _ i
ot RN B BN B B L : 0 - O
. 28 " SR T P ETE 0 e Q
N S i { H i : e = - R
ﬁ.w oy { . i R N H i H TR : i
12 { I Y S enf o8 ;08 vel am el es  es , ae [ oo LIS L
. ! ! I i : . . | _ b
£ i [ PO i . \ i Co
2 ' ooy hinden s b PO Do
H H { i i ; - 0
; A B A A PO MOJ”M... NS
H S SR i . i { ' i vt
Ti! P w,. R R Rl M LI et -
| . B ﬂ . P S
H F ) H 1 | H t H . .
“ ¢ | A S S i ' .
i FR i : i : . i
Cove b b e o
[ j . i ¢ i & ¢ i
A R A . Do P
f e s Tl t v i j 3 : ! ' ! : :
{2 L0 Bt iovo =) O oisiiin.gg =it PR
[ i B i . | B . — 4 [ T
femolg~—d D T T T T T T T Qs
P {4 : M i i L N H H ol |
{ O TR ' y ¥ i : i § B ,
{ G poo | ‘ : . i . . ;
_ 1 : i [ H : . : i ; f
i H 1 ' ' 3 H i . i
o e . I s B T LI T B e e S
s i : i 1 N § i i ¢ v : .
' : T < T S R S
; peo L SRR S S R A
S~ i i H — N, : i 5 | ; [ R Ta
= . | : i o : ! ; [ : [ L
—.\/,.: . .“ L uo,._ .o“ [ o-“ os o m :W [T I “ a-w a..“ o..l ncw ve |
. ) : : . : i ! . i !
Aol H i . J P N8 A i m i |
i [ i o o L O e b N 5 H {
= e l A R . [ i i
7 S Lad m . . o . & o 3 ' ;
. d i . G L es as, 0oy .o DO T '
0 ~ o W2 i i s ; 3 i
] : boae U L e ST ,
o >t . i 3 O b <, _
s ..ﬂ...~ ' { . v - QA QG
A \ Gy b . s i . v P
; L= D 9 PSR S WU S PR I
; 5o i T CTT T
CE A “
. I ow b H P AT
€y i Pl B 1 oA
o : . P e Tt
. : i ey e oy ee]
i i M ! T :
i S B RECANNE
[ 1 PN | NG e
- { COr ol
. VoEn - H . 3
-~ ” m._ o e o oy ey
[ i __
{ o i i o
TR Y Sis
[ H . . .
] +1 . i w .
3 T i N B
I SRR e~ T R BApee i
5 : ! ; Lo : |
= § 3 i m ; i ; i i I .
- ! { i ! ” " f f { ¢ [ ¢
. i H 7w ator. ¢l { Vi | i b i
A { { .t I o AN B R o6 Au_,h_. ; ; ) i [ H
e i X : T.L - ~iCiad N P :
-, i i i : . (R i . I N
4 I i H i i i i i ' [ i
} m E (3] 0.» oh | es[ sejse ﬁ e [ &, me ;e (L] oo o
) m i o b e L .
s : s LON O oM G . B : : {
Ly =L TP RO o N i R R oL
oy § \ Pagm t o= | =0 (Vi O ¢ B H i
;. © jwn i O T ) i i 1 N .
(o} L) N . es ¥ eo[ s wy . w8 § & (LR I 4 . o LI
= ot YU ONE QN =1 vy )
Lt e i ”7} (N N A R i ! ¢
£ ! cal P lseiera o S
SRS TNo - Y SPUN GNP == 3 SRS NS S S | SO S S
FAuie Sl ma Rt el et { '
{ Lo . Lo i [ N
1 i { { i { i i : i
: S S T T O
§ v | o)t ) "R 1 “ i {
. G i [ { v
CII S R ol i o ! ) :
S ECIEL NI I N b
. v OV, OF «— L G4 ™M : H
S I = ey R e Dy B R VR R SR & H .
0 g 1 oA t oo i Y i
o] ,.“u i { \ i H L 3 B . H
— T = T T A w SR P P
Aol e £y A




Locality

-
senoth class

(em) _ [E+E

[ -
- v
. .
. .

e P

22 y 2,03
23 . 2403

roof ihe Jifleront ilongth clroses of Bthoolosa fiairints T wew i
( Hey 1971)
Gniabin Cosananco
L A RN Ve g ' s A e s 1 g e PR LA | g e i e, s s ,,__T-_. P —— _r"

uUbu.rv ? ', . Sea ' iLobalityl ; River }
; 4" T ;‘“f‘” P '7"-”1"}' e ath olage f"""’""”“” T TERaT
ST =TS S 2NN L I NS S ) N SRS T S AL S T S
1215 - .f.wlg.-;r,_, R R H 6 11,76 :'_;; 2= 1,75
12018 22,20 2 2,16 12,83 1 2,75 : 2,23 G . ig_,,f‘(_-s N T
2,141 2,00 3 2,01 1 2,00 | 2,14 t 2416 3 204 | 10 T s - L T ’;mo .

2,081 2,05 1223 1 1,96 0210 2,18 £2,05 | 11 (1,80 & = : - 1580
AS 1205 5 209 389 (2035200 2204 L 1 2 11,70 1,19 24,01 1.9 |

24 ¥2 405

25 f¢_‘04

e s s B

i

° [} - 5 { - i ,

3 2407 ¢ 1,97 {&,00 2,06 1w 11,98 5 2,00 3 1,93 s 13 1,87 2 1,87+ 1,87 & 2,00

SO Yol A Pt g SRR EJL N Mk Ak begh AR SR £ S " RSN

2,04 2, c,h. 2,00 : 2,07 2 1,94 12401 5 2,01 .. | 14 1,82 11,79 1,00 1 1,79

1VE : - . 3 _ e S S
Vo A 21C}L£,_v199__,-_m.4,.wmhM,wamnwnﬁ,“M-ww..&.h“.m.inu_,-_”;,mk“jﬂc"m_a_“_ﬁ1387 2 1,81 1,00 ¢ L -

- . ;. ° ° i S ; - s} R
P20 k200 e e e b A 180 #1483 21,95 + -
- o 4 . . : - . o

200 3 m e S SR A ,!9,9 ,.:__?*_E.)’Z_- L L O SO

Zﬁ ) if705
27 2,05

2,405

e B e e e L R S B e L B S i S Mo e 0o it et i B . i s o el a5 e i

- ke e

28 CES N S SO SUUSUN U RN RO :90.,.:,__.:.9:'@.“_.-?_."‘,..;:"5_?,“_ P
T T L 3 it s ————-»-"-zs-— - -—:s--- - - LT I :- - . ---E-— [ S R S R ng&a ____“_’u“_‘ﬂ:__‘h -<‘>~—-‘-~“-'i-'&—a;-w 29_4”_““_‘ . _—l 1 391 : .1_,'9.1 M 1 ,01 b4 - —!
\ : : : : , : : ;J 21 1,80 1,91 1,82 : -
i : : ; d e e e B2 (1000 2 1407 21995 ¢ -
3 - — 3 : - : ; - A
? - . H s M H - : H (0] s 1 H -
SR | F _ SR S 0. A0 U AU RIS BUSI RN 1L X A S ¥ SRR % o
T e . ey « 4 Ja; e . 3 ) 4 M
Hean 12,1 t 2,21 2,10 ;h,OS t 2,22 21,93 12,¢3 3 3?47 2,13 [ lican 31,91 22,00 1 2,11 ¢ 1,31 |
T e e STV TR W S + B N L S S e SR R AR e B B en N e e L 7 B s o T s



Takle 19, Hydrological obgervations in Gambipz and Casemance (llay 1971 )
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