
K A T H O L I E K E  W N I V E R S I T E I T  F E  L E U V E N  

Laboratorium woar experimentele geomorfologie en tropiache streken 

REPORTS on 

LAICE TCHAD AND ZAIRE BASINS AND SURROUNDING AREAS 

Regional-geographi* and Geomorphic Analyses using 

ERTS-sate l l i te  Imagery (NASA User 1.3. ~085) 

R E P O R T  N O 3  

THE ZAIRE - IJIXE-BOMU STRIPS 

1974 

laboratorium voor exper imnte le  geomorfologie en tmpische streken 

Redingemtraat, 16 bis 

3000 ~euven/ Belgium 



L E G E N D  

Clouds  

~ h y s i c a l  f e a t u r e s  

- s c a r p  

- e r o s i o n  

- r i v e r  p a t t e r n  - b r a i d e d  

- meander ing  

- l a k e  

- f o r e s t  

- savanna f l n e s l a n d  

- marsh 

hunsn. f e a t u r e s  

- s e t t l e m e n t s ,  r o a d s ,  c r g p  and  f a l l o w  l a n d  0 - v  
- b ~ ~ r n t  a r e a s  

r e g i o n a l - ~ e q ? p n h i c  d i v i s i o n  

- 1 i i i  t o f  s u b r e g i o n s  

- limit of r e g i o n s  - 





by Jozef STERCKX 

INTRODUCTION 

1 )  The s i t u a t i o n  of t he  region covered by t h e  s t r i p s  

The reg ion  enc loses  a n  a r e a  between t h e  ZaTre and the  Bomu, cha rac t e r i zed  
by the  confluences Uele-Bomu, I t imbi r i -Zaf re  and Aruwimi-Znlre; i t  a l s o  en- 
c l o s e s  adjacent  a r e a s  south of t h e  ZaTre and nor th  of the  Bomu. I t s  goographic 
coordinates  a r e :  6 ' 2 5 ~ / 2 5 0 5 0 ~ ;  0 0 j 0 ~ / 2 4 ~ 2 5  E ;  0 ~ ~ 0 ~ / 2 1 ~ 1 0 ~ ;  6 ° 2 5 ~ / 2 2 0 3 0 ~ .  The 
region thus  l imi t ed  forms a  pa ra l l e log ran  of about 220.000 km2, extending 
over p a r t  of the c e n t r a l  b s i n  of t he  Zarre  and pa r t  of t he  nor thern  p l a t eau  
l i m i t i n g  t h i s  basin.  

2) The aim of ?lie research  can be poposed  a s  being threefo ld :  

- To s t a t e  t he  reconnaissance l e v e l  of the  ERTS-imagery i n  the  humid t r o p i c s  
where the  atmospheric humidity i s  very high and t h e  t r o p i c a l  mcist  f o r e s t  
forms an almost cont i rxous cover. - To compare the  ERTS-imagery with a e r i a l  photographs of t h e  same reg ion ,  
with e x i s t i n g  maps and with da t a  from t h e  l i t e r a t u r e  i n  order  t o  e m l a i n  
the  observed f e a t u r e s  (perhaps some evolu t ion  over the  l a s t  f i f t e e n  yea r s  
can be recognized).  - To propose a geographical  d i v i s i o n  of t he  given reg ion ,  usefu l  i n  pro- 
par ing development p ro j ec t s  i n  the  d i f f e r e n t  p a r t s  of t h e  region. 

I n  consequence t h i s  r epo r t  w i l l  be dtvided i n t o  three  headings: 
- t he  examination of the ERTS-imagery - t h e  explanat ion of t he  observe? f e a t u r e s  - the  geographical  d iv i s ion  of the  reg ion  

PART I ANALYSIS OF THE ERTS-II.!AGE%Y 

For the  a n a l y s i s  both con tac t -p r in t s  and pos i t i ve  t ransparenc ies  have 
been used and enlarged t o  a  1/1 000 000 sca le .  

Unfortunately l a r g e  p a r t s  of t he  a r ea  were covered by clouds,  c h i e f l y  
a l t o s t r a t u s  and al tocumr~lus,  which do not form an  absolu te  handicap i n  ana- 
l y s i s .  Indeed, while a l t o a t r a t u s  form a compact cover (nc r theas t e rn  and 
southeastern p a r t s  of t he  a r e a ) ,  altocumulus cover i s  r e l a t i v e l y  t r anspa ren t ,  
a l lowing us  t o  recognize f e a t u r e s  cha rac , t e r i zed  by s t rong  con t r a s t  on t h e  
images. Cloud cover is more inpor tan t  on bands 4 and 5 than on bp.nds 6 and 
7 ,  so t h a t  t h e  l a t e e r  ?re more use fu l  f o r  ana lys i s .  

I. 1. V e ~ e t a t i o n  s igna tures .  

On band 5 beneath cloud cover a  aontinuous very dark tone ohuraotor izes  
t h e  a r ea  south of t he  Uelo; t h i s  has  t o  be t h e  t r o p i c a l  f o r e s t .  Betwecn the  
Uele -and the  B i l i ,  a f f l u e n t  of t h e  B'omu, tho very dark tone is  l o c a l l y  in- 
t e r rup ted  by gray spo t s ,  s u g ~ e s t i n g  o d i scon t inu i ty  i n  the f o r e s t .  North of 
t h e  B i l i  very l i g h t  gray tones  predominate; they correspond t o  a  savanna 
vegeta t ion  veined by the  numerous dark toned windings of f o r e s t  g a l l e r i e s .  
The forest-savanna l i m i t  l i e s  about t he  B i l i  r i v e r ;  it appears  r e l a t i v e l y  
brusque but  cloud cover h inders  i t s  exact de l imi ta t ion .  The l i m i t  i s  very  
i r r e g u l a r  and sawanm penet ra tes  i n t o  the  f o r e s t .  



Compared n i t h  band 5 ,  bands 6 and 7 show some H f f e r e n t i a t i o n s  i n  tone of t h e  
images : 

- i n  genera l  t he  a m a  south of t h e  Dele is  l e e s  darker  toned on bands 6 and 
7, as i s  t o  be expected. But a long  t h e  main rivers t h e  tone i s a  l i t t l e  
darlter thsn  elsewhere. Th i s  may ind ioa t e  d l u v i a l  p l a i n s  in t h e  v a l l i e a  
e i t h e r  e w e r e d  with the  ecbaphio f o m t  o r  being marehy. The 01-r toned 

aorrecpand Lo human j 'eaturer a s  we m i l l  me f u r t h e r ,  

- North of t h e  Bomu small  d i f f e r ences  i n  gray  tones  probably correspond t o  
a d i f f e r ence  beliween savanna studded wdth.' mme t m e  and f u l l  g r a m l a n d  
aaw~nne o r  steppe. 

I. 2.8ydrogc?.diisal a n ~ r p h o l o ~ i c a l  s i ~ n a t u r e s .  

A t  f i r s t  a  p a r t i c u l a r  f e a t u r e  has  t o  be noted i n  t h e  a r e a  of t h e  Magbo- 
:.oko-'f'chin;L. + s ~ e  the al~tocumulus forms almost p a r a l l e l  bands. A oomparieon 
w i t h  t he  IT-?.:, a1lowa.w~ t o  s*te t h a t  clou&s a r e  grouping themselves above 
+.he d iv ides  and so they o u t l i n e  the  ~ n l l i e s .  B e a u s e  t h e  images a r e  taken in 
.:he morning ( a t  about 8-15) and t h e  p a t t e r n  is only c h a r a c t e r i s t i c  of t h e  
x e a  mentionned, i t  must i n d i c a t e  a d i f f e r e n t i a l  h e a t i n e  between d i v i d e s  aad 
r z l l i e s .  This  d i f f e r e n t i a l  hea t ing  betmeen d i v i d e s  and v a l l i e s  may be due t o  
t h e  f a c t  rh.i t  the  v a l l i e a  a r e  s t i l l  i n  t h e  shadow when t h e  d iv ides  already 
r e=e ive  co!ar r a d i a t i o n s ;  it means t h e  v a l l i e s  a r e  more or  l e s s  i nc i sed  i n  
the  p l a t e su  c : ~ d  t he  vege ta t ion  cover f o l l o w s  t h e  r e l i e f  surface.  However it 
has  been noted t h a t  t h i s  p a t t e r n  i s  only t y p i c a l  f o r  v a l l i e s  o r i en t ed  E-W 
ana fo: clo:id cover of altocumulus. 

I n  genera l ,  t he  hydrological  and morphological featurcas al low us  t o  
d i s t i n g u i s h  d i f f e r e n t  a reas :  

I.2.L. The a rea  south of t he  ZaXre v a l l e y  

The r e l i e f  appears  a s  a  f l a t b n i n g  inc i sed  by v a l l i e s ,  which are almost sub- 
g a r a l l e l  t o  each o the r  and t o  t h e  ZaXre. Comparison with t h e  1/1000000 
sca led  nap of the  AI,1S e d i t i o n  shows t h a t  t hese  v a l l i e s ,  except t he  Lomako 
v a l l e y ,  a r e  s i t u a t e d  about 20 km nea re r  t o  t he  ZaXre on t h e  ERTS images. 
Th i s  d i f f e r ence  i s  not  due t o  t h e  pos i t i on  of t h e  s a t e l l i t e  a s  i s  apparent  
.from t h e  coPncidences of t h e  ZaTre and t h e  Lamako on map and images; it must 
be a mistake on t h e  map. 

The Lopori and t h e  Bolombo meander in l a r g e  a l l u v i a l  p l a i n e  (about 5 km) 
which they have bu.il t  up; t hese  a l l u v i a l  p l a i n s  a r e  hard ly  d i s t i n c t  i n  tone  
from t h e  surroundings so  t h a t  t h e  v a l l i e s  a r e  probably shal low ina i sed  i n  
t h e  f l a t t e n i n g  area.  These two r i v e r s  a r e  pressed  a g a i n s t  t h e i r  nor thern  
v a l l e y  s i d e s  while t he  southern s i d e s  a r e  mostly ou t l i ned  by a very l i g h t  
gray toned l i n e ,  

The Lomck i s  charac te r ized  by seve ra l  l i t t l e  pools. 

On . the ERTS images only few a f f l u e n t s  of t h e  main r i v e r s  can be recogniued; 
the  map shows a l o t  of sho r t  a f f l u e n t 6  mainly on t h e  southern e ide  of t h e  
riv, ,- .  ;, 

I. 2.2. The m P r e  v a l l e y  

The Z a X r e i s  a bretded r i v e r  with few l a r g e  i e l ands  and numeroue smpall 
i s - l ands  and sandbanks ( i t  is  s t i l l  d i f f i a u l t  t o  d i s t i n g u i s h  these  two 
f e a t u r e s  on t h e  images). On t h e  l a r g e s t  i s l a n d  m a l l  d i f f e r enoes  i n  tone a r e  
v i a i b l  t he  enlarged image: t h e  darker  l i n e s  a r e  presumed t o  be o ld  
branohes of t he  ZaTre f i l l e d  up by t h e  stream ( a s  it is confirmed by t h e  
a e r i s l  photowaphs). 

Do-.nstmam from the  It imbiri-ZaTre confluence, t h e  stream flowe i n  a  w e l l  
ou t l ined  v a l l e y  of about 25 km i n  wi&th. The boundaries cf t h i s  p a r t  of t he  



v a l l e y  a r e  imphasized by t h r e e  fea tures8  

- l i g h t  gray toned: a r e a s  form near ly  r e c t i l i n e a r  limits of t he  v a l l e y  no r th  
and south; - numerous a f f l u e n t s  a r e  o l e a r l y  recognizable  i n  t h e  l i g h t  gray toned a r e a s  
which suddenly d issapear  c u t  of the r e c t i l i n e a r  l i m i t s  i n  t he  darker  t o n e  
of t he  v a l l e y  bottom of t he  ZaSre; - t h r e e  of t he  nor thern  a f f l u e n t s  of t h e  ZaTre have b u i l t  up a l l u v i a l  f ane  
j u s t  before t h e i r  confluence with the  ZaSre. 

The a l l u v i a l  f a n s  and the  c l e a r l y  out l ined  v a l l i e s  of t h e  a f f l u e n t s  i n  t h e  
l i g h t ' g r a y  toned a r e a s  i nd ica t e  t h e  deeply inc i sed  cha rac t e r  of t h e  Za!tre 
va l ley .  The r e c t i l i n e a r  p a t t e r n  of t he  v a l l e y  s i d e s  and t h e  cons tan t  width 
cf the  va l l ey  bottom .*suggcs.t: a  graben, which has  been followed by t h e  ZaSre. 

A t  t he  confluence I t inb t i r i -ZcI re ,  t he  l a t t e r  appears t o  have been pushed t o  
the south by the  alluvium supplied by the  I t i m b i r i ;  t h e  d e v i i t i o n  t o  t h e  
south of the  ZeTre i s  an  i n t e r r u p t i o n  of t he  stman p a t t e r n  up- and down- 
stream. 

3.2.3. The a rea  between the  Za l r e  and the  Uele 

A l a r g e  p a r t  of t h i s  a rea  is  occupied by the  I t i m b i r i  basin.  The I t i m b i r i  
i t s e l f  descr ibes  wel l  formed meanders i n t e r rup ted  by a  s inuous segment of 
about 30 km upstream! Ake t i  town. The Lower I t i m b i r i  f lows  i n  a l a rge  a l l u v i a l  
p l a i n  (about 10 km i n  width),  ou t l i ned  by l i g h t  gray toned bands on each s i d e ;  
t he  western boundary cf t he  v a l l e y  i s  nea r ly  r e c t i l i n e a r ,  suggest ing a  scarp ,  
while t h e  ea s t e rn  i s  r a t h e r  sinuous. Upstream of Ake t i ,  t h e  northern af-  
f l u e n t ~  - t h e  L i k a t i  and the  Tinda - form with t h e  I t i m b i r i  a  nea r ly  rec tan-  
g u l a r  pa t t e rn ;  t h e r e ,  n e i t h e r  t he  I t i m b i r i  nor i t s  a f f l u e n t s  have a l l u v i a l  
p l a i n s  on the  XXTS-images. 

The two a f f l u e n t s  of t he  Lower I t i m b i r i ,  recognizable  on t h e  F1RTS-imagee, 
namely the  Tshimbi and t h e  hIogboloko, have c l e a r  a l l u v i a l  p l a i n s ,  marked by 
a  somewhat darker  tone;  i t  i s  not  qu i t e  c e r t a i n  i f  t h o i r  v a l l i e s  a r e  deeply 
inc i sed  of not.  

West of the  I t i m b i r i ,  r i v e r  d e n s i t y  looks very  high and shows a  d e n d r i t i c  
pa t t e rn .  A s  s t a t e d  before,  t h e  a f f l u e n t s  have probably inc i sed  t h e i r  v a l l i e s  
r e l a t i v e l y  deeply i n t o  t h e  f l a t t e n i n g  area.  

F a r t h e r  northwards t h e  v n l l i e s  of t he  Dua, t he  Ebola and the  Upper L i k a t i  
a r e  a l s o  recognizable  by t h e i r  s l i g h t l y  darker  tone. 

1.2.4. The Uele-Bomu a rea  

This  a r ea  a l s o  encloses  p a r t  of t h e  Central  Afr ican  R e p b l i c .  In  genera l  
r i v e r  dens i ty  looks very high except i n  t h e  southwest between the  Uele and 
Bomu; t h i s  p a r t  i s  drained by t he  B i l i ,  an important a f f l u e n t  of t h e  B c ~ u .  
The Uele and Bonu a r e  braided r i v e r s  with i s l a n d s  and sandbanks and l o c a l l y  
form bends with more o r  l e s s  geometric c h a r a c t e r i s t i c s ,  t h a t  is  the  bends 
have angles  with a  more o r  l e s s  r ec t angu la r  pa t t e rn .  Another c h a r a c t e r i s t i c ,  
e spec i a l ly  of the  Uele, i s  the  f a c t  of l o c a l  s p l i t t i n g  up i n  a main channel 
and mul t ip le  very  small  channels. 

A t  t h e i r  confluence, t h e  Uele and Bomu form a  s i n g l e  v a l l e y  with two d i s t i n c t  
channels ,  bu t  i n t e r l a c i n g  with each other .  

1.3. Cul tu ra l  s i ~ n a t u r e s .  

I n  preceding ana lyses  it  has been s t a t e d  t h a t  c u l t u r a l  f e a t u r e s  a r e  
b e s t  recognizable  on PISS band 5. It i s  not  t h e  same f o r  t h e  region,  analyzed 
i n  t h i s  paper; indeed tho images of band 5 arc of an almost continuous black 



tone ,  which suddlenly pas5  i n t o  a very l i g h t  gray tone a b o u ~  the  B i l i  ( s e e  
vegetat ion) .  Only very mall l i n e e  i n  t h e  fores i t  can be recognized a s  r o a d s  
(compared with t h e  map). But on t h e  images of bands 6 and 7,  on a r e l a t i v e l y  
dark  gray background l i g h t  gray toned l i n e s ,  bands and areas can be ou t l i ned  
and recognized a s  c u l t u r a l  a r e a s ,  c o h c i d i n g  with the  roads  on band 5 images. 

We acoeph tha  fol lowing genera l  i n t e r p r e t a t i o n  of these  a r eas :  

- d i s t i n c t  l i n e s ,  i n t e r rup ted  by dotks,  a r e  considered a s  small  c u l t i v a t e d  
stiDips with v i l l a g e s ;  they a r e  s i t u a t e d  along roads;  - bands a r e  important cu l t i va t ed  a r e a s  along roads;  - sur faces  marked by g?ometr ioal  limits and and a homogeneous c l o a r  tone 
a r e  p lan ta t ions .  

Important d i f f e r ences  can be s t a t e d  i n  t h e  c u l t u r a l  landscape: 

1.3.1. I n  t h e  area,  south of t h e  ZaSre, c u l t i v a t e d  a r e a s  a r e  arranged t o  g ive  
l i n e a r  pa t t e rns .  I n  general  they a r e  s i t u a t e d  cn t h e  southern a imi t  

of t he  a l l u v i a l  p l a i n s  and a r e  connected wi th  each o ther  over t h e  d i v i d e s  
by a c u l t i v a t e d  a rea  which i s  a l s o  l i nea r .  On the  southern s i d e  of t he  
Z a b e  v a l l e y  s igna tu re s  of human presence form a r a t h e r  sinuous p a t t e r n ,  
o f t e n  in t e r rup ted  by t h e  w i l l i e s  of the a f f l u e n t 3  of t h e  ZaPre. A p l a n b t i o n  
a r e a  on the  d iv ide  ZaPre-Lopori i s  e s se ly  recognizable .  

1.3.2. I n  t h e  Zal re  v a l l e y  human presence appears  sporadic;  t h e  only s ignac  
t u r e s  recognizable a s  human f a c t s  a r e  crop and f a l low land on a l l u v i a l  

f a n s ,  and a succession of se t t lements  along t h e  ZaPre from t h e  I t i m b i r i -  
ZaTre confluence t o  t he  Yenge-ZaZre confluence: Bumba i s  t h e  most important 
being t h e  r iver -por t  of t he  region.  

1.3.3. I n  t he  reg ion  out l ined  by the  ZaTre, t h e  I t i m b i r i ,  t h e  Tshimbi and 
the  Dua bands of c u l t i v a t e d  a r e a s  cover :.\out 40 '$ of t he  su r f ace  and 

suggest a high populat ion densi ty .  The cu!tivated . r e a s  avoid the  v a l l e y  
bottoms as well  a s  t h e  tops  of t h e  d iv ides  and so  they g ive  a c h a r a c t e r i s t i c  
polygonal p a t t e r n ,  due t o  t h e  d e n d r i t i c  r i v e r  pa t te rn .  A s  mentiowed before ,  
c u l t i v a t e d  a r e a s  emphasize t h e  va l ley-s ides  of the  ZaIre  and t h e  I t i n b i r i  
and they suggest t h a t  these  s i d e s  a r e  almost r e c t i l i n e a r .  On the  I t iaLI- - i -  
Mogboloko d iv ide  a p l a n t a t i o n  i s  recognizable  a s  a $mall white square 
( 3  x 3 w. 
1.3.4. The v a l l e y  of the Lower I t i m b i r i  i s  ou t l i ned  on both s i d e s  by i m -  

portant  c u l t i v a t e d  a r e a s ,  with s h o r t  r t ~ m i f i c a t i o n s  along ~ f f l u e n t s .  
From Aketi  t o  Buta c u l t i r d t e d  a r e a s  form small  l i n e l i k e  p a t t e r n s  a long  the  
I t i m b i r i  i t s e l f  and along a f f l u e n t s  on t h e  I t imbi r i -Uele  divide.  Some plan- 
t a t i o n s  can be reco&lized i n  t he  neighbourhood of Aket i ,  

1.3.5. The reg ion  choat t h e  Uele. The importance of c u l t i v a t e d  a r e a s  r a p i d l y  
decreases:  a long  t h e  ~ b o l a t a f f l u e n t  of t h e  ~ u a ) ,  and a long  t h e  Upper- 

L i k a t i  ( a f f l u e n t  of t h e  ~ t i m b i r i )  c u l t i v a t e d  a r e a s  a r e  &ill f requent ,  bu t  
no r th  of the  Uele they a r e  l imi t ed  t o  a few roads  which aonnect crossing-  
p laces  on t h e  r i v e r e  

1.3.6. Ths reg ion  about  t h e  Bomu and no r th  of t h e  Bomu, Except i n  t h e  
noighbourhood of Bangassou only a few small c u l t i v a t e d  m e a s  can be 

recognized on t h e  imagss; t h e  a v a i l a b l e  m?p a l s o  shows a scarce ly  occupied 
a rea .  

PART I1 

This  explanat ion i s  
ava i l ab l e .  

EXPLANATION OF THE DESCRIBED FEATURES 

based on a e r i a l  photographs and on l i t e r a t u r e  



11.1. V e ~ e t a t i o n  -- ---.--- 
11.1.1. From south t o  nor th  L. P e e t e r s  (1964) desc r ibes  t h e  fol lowing succes- 

s ion  of vege ta t ion  growth8 - On both s i d e s  of t h e  ZaXre t h e  t r o p i a a l  moist  f o r e s t  p r e v a i l s ;  i t  i s  
only in t e r rup ted  by t h e  edaphic f o r e s t  i n  v a l l i e s  cha rac t e r i zed  by 
l a r g e  a l l u v i a l  p l a i n s ,  namely t h e  v a l l i e s  of t he  ZaTro, t h e  Lower- 
I t i m b i r i ,  t h e  Lopori and t h e  Bolombo. The t r o p i c a l  n o i s t  f o r e s t  extends 
t o  about t h e  Uele, bu t  the  c l ima t i c  condi t ions  become marginal o r  even 
remainder f o r  t he  t r o p i c a l  moist  f o r e s t ;  indeed t h e  period of r a i n f a l l  
g radual ly  decreases  northwards s o  t h a t  t t e  dry period covers  a t  l e a s t  
two consecut ive months i n  t he  neighbourhood of t h e  TJele ( ~ . ~ u l t o t  1972) 
and t h a t  i s  genera l ly  considered a s  a c r i t i c a l  level. f o r  t h e  evergreen 
f o r e s t  i n  t r o p i c a l  a reas .  

- From t h e  Uele t o  t he  B i l i ,  t he  dense f o r e s t  i s  ~ h a ~ c t e r i z e d  by L. 
Pee to r s  a s  a subequator ia l  semi-deciduous f o r e s t .  Th i s  f o r e s t  s t i l l  
cont inues over some d i s t ance  on t h e  nor ths ide  of t he  B i l i ,  but  t h e r e  
i t  i s  more o r  l e s s  deeply penet ra ted  by a savanna with important f o r e s t  
g a l l e r i e s .  Near t o  t he  Bomu the  savanna becomes t h e  predominant vege- 
t a t i o n  cover  with d ispersed  i s l a n d s  of t h e  seni-deciduous f o r e s t .  

11.1.2. The forest-savanna l i m i t  drawn by L. P e e t e r s  (1964) i s  sharp and 
tor tuous.  The l i m i t  daes  no t  c o h c i d e  with c h a r a c t e r i s t i c  d i f f e r e n c e s  

i n  s o i l .  Then i n  our r e g i m  t h e  f o r e s t  extends much f a r t h e r  t o  t h e  no r th  hhan 
i n  t h e  e a s t  and west. F i n a l l y  i n  t h e  whole no r th  ZaSre, t h e  f o r e s t  i s  pene- 
t r a t e d  by t h e  savanna while i t s e l f  cont inuing a s  i s l a n d s  i n  t h e  savanna. 
These c h a r a c t e r i s t i c s  can be explained n e i t h e r  by geo log ica l  nor by c l ima t i c  
d i f f e r ences ,  bu t  they suggest a human in t e rven t ion  by c l e a r i n g  and c u l t i b  
v a t i n g  t h e  f o r e s t .  Indeed on s e r i a l  photographs numerous c l e a r i n g  with crop 
and f a l low land a r e  recognized. Only t h e  v a l l e y  of t h e  Nogboloko, a f f l u e n t  
of t h e  I t i m b i r i ,  has  a c l e a r  marshy cha rac t e r  on t h e  a e r i a l  photographs, 

11.2.1. On t h e  nor thern  s i d e ,  t h e  ZaI re  v a l l e y  i s  l imi t ed  by a r e a l  scarp ,  
i nc i sed  by V-shaped v a l l i e s  of t h e  a f f luen t s .  On t h e  a e r i a l  photo- 

graphs t h e  sca rp  r i s e s  up near  t h e  stream a t  L i sa l a  (western edge of t h e  
image. ) then  it imhediately r e t i r e s  from t h e  stram about 1 0  km, t u rns  again 
t o  t h e  e a s t  and approacheo t h e  stream near  Bumba. (we have seen t h i s  scarp  
a t  Yangainbi -eas te rn  edge of t he  a r ea  - dominating t h e  v a l l e y  bottom by 
about 20 t o  30 meters) .  The southern v a l l e y  s i d e  of t he  Zafre  i s  f u l l y  
i n c b e d  by the  numerous s h o r t  a f f l u e n t s ,  g i v i n g  the  v a l l e y  s i d e  a very to r -  
tuous outlook s o  t h a t  the  characteqbf a scarp  i s  l e s s  c l e a r  than on t h e  
nor thern  s ide.  I n  t he  v a l l e y  bottom numerous o ld  branches of t h e  ZaSre can 
be recognized on t h e  a e r i a l  photographs, Some a r e  f i l l e d  up and the  o lde r  
ones a r e  overgrown by the  f o r e s t  bu t  t he  branches f i l l e d  up r e c e n t l y  a r e  
s t i l l  marked by pools. 
The pro3lam of a poss ib le  graben s t r u c t u r e  can not  be reso lved  and needs 
ground t ru th .  

IT.2.2. On e e r i a l  photographs an almost r e c t i l i n e a r  s c a r p  o u t l i n e s  the  
western s i d e  of the  Lower I t i m b i r i  v a l l e y ;  t he  only l a r g e  amphi.- 

t h e a t r e  was probably eroded by the  r i v e r  i n  t h e  past .  On t h e  e a ~ t  of t h e  
I t i m b i r i  i t  i s  d i f f i c u l t  t o  recognize a r e a l  scarp:  t h e  d i f f e r ences  i n  height  
do not  appear very important and a r e  sof tened by f o r e s t  growth and c l ea r ing .  
Perhaps t h e  e a s t e r n  val ley-aide may bc a monoclinal f o l d  while &he weetern 
scarp  may be a f a u l t .  

11.2.3. The Uele i s  charac te r ized  by l o c a l  e p l i t t i n g  up i n t o  numerous 
branches, whiEh regroup downstream. Neither  a e r i a J  photographs nor 



a v a i l a b l e  geologica l  maps g ive  f a c t s t o  e r p l a i n  t h i s  behaviour. We be l i eve  i t  
i s  due t o  the  presence of more r e s i ~ ~ t e n t  rocks  c ross ing  t h e  r i v e r  a t  t hese  
p laces ;  t hese  rocks  slow down eros ion ,  and t h e  r i v e r  s p l i t s  up al lowing water 
t r a n s p o r t  by t h e  ecreiest ways  h he same phenomenon was o b e e m b l e  on the  
Dikuluwe, an  a f f l u e n t  of t h e  Luf i ra  (J. & ~ . ~ l e x a n d m , l 9 6 1 ) ,  and on t h e  
Lualaba upstream of t h e  Kasembe marsh - eab t  of Kolwezi - before  t h e  inun- 
da t ion  of t he  v a l l e y  by the  a r t i f i c i a l  l ake  of ~ z i l o ) .  Th i s  f a c t  must be con- 
t r o l l e d  by d e t a i l e d  geologica l  prospecting. 

11, 2.4. The whole reg ion  appears  t o  be a  f l a t t e n i n g .  

II.3.l. The ERTS images have been confronted wdth a w i a l  photographs of t h e  
a r ea  and t h i s  confronta t ion  confirms our h,,potheses: 

- The c u l t i v a t e d  a r e a s  a r e  crop land a s  w e l l  a s  fa l low l a n l ,  while t he  a r e a s  
with geometr ical  forms a r e  p l an ta t ions  of palms and coffee.  The a f r i c a n s  
c u l t i v a t e  bananas, manioc, mazze, peanuts;  bu t  f o r  people l i v i n g  near  t h e  
r i v e r s  f i 'shing i s  more importsnt than c u l t i v a t i o n  (J. Vansina, 1965). I n  
t h e  pas t , t he  fishermen were a l s o  the  merchants f o r  a l l  a r e a s  along t h e  
ZaTre (J .Vansina , 1965). 

- Crop and fa l low land a r e  gene ra l ly  s i t u a t e d  on the  v a l l e y  s i d e s  and on the  
e ~ g e s  of t he  divides.  I n  consequence crop and fa l low land fol low the  r e l i e f  
of t he  v a l l e y  s i d e s  and g ive  a  more o r  l e s s  sinuous p a t t e r n ,  which i s  
p a r t i c u l a r l y  c l e a r  on the  southern v a l l e y  s i d e  of t h e  ZaPre. 

It can be ease ly  understood t h a t  people avoid the  very humid and densely 
fo re s t ed  v a l l e y  bottoms. But why they a l s o  avoid the  d iv ides  i s  not  so c l e a r ;  
it can be a  quest ion of s o i l s ,  which a r e  geneml ized  on maps a s  f e r r s l l i t i c  
( s o i l s  Map of Af r i ca ;  Oxford ~ t l a s )  ; bes ides ,  t he  s o i l s  on the  d iv ides  a r e  
probably old,  while t h e  s o i l s  on t h e  v a l l e y  s i d e s  a r e  r e l a t i v e l y  young. 
Probably, the f o r e s t  p revents  e ros ion  of t h e  plateau.  About t h e  Uele the  s o i l s  
a r e  probably l i t h o e o l e  on fe r ruginous  c r u s t s .  

11.3.2. The d i f f e r e n c e s  i n  d e n s i t y  of c u l t i v a t e d  a r e a s  and a l s o  of populak.ian 
o r e  more d i f f i c u l t  t o  explain.  A c e r t a i n  cozncidence can be s t a t e d  

vdth t h e  d i s t r i b u t i o n  of t r i b e s ,  descr ibed by J. Vonsina (1965). The h ighes t  
dens i ty  with the polqr.gona1 p a t t e r n  corresponds t o  t h e  home of t h e  Nbuja, a 
t r i b e  of t he  m z a  group. The B in ja  another  t r i b e  of t h e  Binza, oocufl t h e  
reg ion  of Aketi .  These t r i b e 6  appear t o  be t h e  most important of t h e  Binza 
and they would have developed more e f f i c i e n t  a g r i c u l t u r a l  t echn ic s  nemely 
continuous c u l t i v a t i o n  of t h e  same s o i l  and a  r e p a i r  of s o i l  f e r t i l i t y  by 
manuring ( J . Vaneine , 1965). 

I n  p a r t i c u l a r  t h i s  high dens i ty  of people and c u l t i v a t e d  a r e s  i n  t h e  t r o p i c a l  
moist  f o r e s t  has  t o  be  noted i n  con t r a s t  with t h e  very low dens i ty  i n  t h e  
savanna no r th  of t he  Uele, which i s  much e a s i e r  t o  reclaim. The Zande, who 
l i v e  i n  t h i s  savsnna a r e  c h i e f l y  hunters  and so a g r i c u l t u r e  is  of l i t t l e  
i n t e r e s t  t o  t h ~ m .  Secondly a s  t h e  Zande a r e  d ispersed  over a  very l a r g e  a r e a ,  
populat ion dens i ty  normally decreases .  Besides,  J.  Vansina a s s e r t s  t h a t  
ebtklements of t he  Zande a r e  hamlets r a t h e r  than  v i l l a g e s ,  and, i n  consec 
quence, t h e  c u l t i v a t e d  a r e a s  a r e  very  l imi t ed  s o  t h a t  they can not  be recog- 
nized on the  ERTS images. 

But one quest ion remains: why do t h e  Binza l i v e  i n  t h e  f o r e s t  and reclaim i t ?  
It i s  a n  h i s t o r i c a l  f a c t  t h a t  t he  Binza people were dis lodged by the  waminded 
Zande i n  the  X I X  century and migrated from t h e  savanna i n t o  the  f o r e s t  ( J. 
Vansina, 1965 ) 



PART I11 PROPOSAL OF A GEOGRAPHIC DIVISION 

111.1. P r i n c i ~ l e s  of t he  p o p o s e d  d i v i s i o n  ----*- ----------- -- ------------- 
( 1 )  The l e v e l  of a  geographic d i v i s i o n  depends on t h e  ex t en t  of t he  urea 

and on t h e  s c a l e  of t h e  images and map deduced from t h e  imagery; i n  
our proposed case only a  macro-division i s  poss ib le .  

( 2 )  An au then t i c  geographic d i v i s i o n  has t o  be  founded upon both phys ica l  
and human f e a t u r e s  and on t h e i r  r e l a t i o n s h i p s ,  a s  f a r  a s  they can be 
recognized o r  i n fe r r ed  from the  ERTS images, con t ro l l ed  by a e r i a l  
photogcaphs and data  of t he  l i t e m t u r e .  The r e l a t i o n s h i - 9  considered 
a r e  t he  coherence and consis tency of va r ious  f e a t u r e s  revealed by 
t h e i r  f a c t u a l  coSncidence, g iv ing  va r ious  homogeneous landscape u n i t s ,  
which d i f f e r  one from another .  Ltindscape u n i t s ,  homogeneous f o r  a l L  
f e a t u r e s  considered, a r e  t he  smal les t  and most concre te  u n i t s  i n  a  
geographic d i v i s i o n ;  they a r e  c a l l e d  I1facetstt .  F a c e t s  a r e  then grouped 
i n t o  u n i t s  of a higher  order  i n  t he  h ie rarchy  of geographic d iv i s ion .  
The higher  order  u n i t s  a r e  l e s s  concrete  because not  a l l  f e a t u r e s  a r e  
considered. 

(3)  A geographic d iv i s ion  i s  no t  an aim i n  i t s e l f .  It must be ho lp fu l  i n  
making development p lans  f o r  t he  a r ea  and has t o  poin t  more d e t a i l e d  
inves t iga t ions .  I n  t h i s  opt ion the  main c r i t e r i a  a r e  t he  a c t u a l  
occupation dens i ty  and p a t t e r n ,  t he  vege ta t ion  cover ,  and the  hydro- 
graphic pa t t e rn .  

111.2. A p ~ l i c n t i o n  of t h e  p r i n c i p l e s  on the  a r ea  s tudied.  - ---------------- ----- ....................... 
It i s  c l e a r  t h a t  t h e  heavi3y cloud covered a r e a s  a r e  not  considered becadse 
on these  a r e a s  nothing can be s t a t e d  on e a r t h  sur face  f ea tu re s .  Se we have 
t o  exclude l a rge  p a r t e  i n  t h e  e a s t e r n  sec t ion ;  elsewhere cloud cover does not  
fundamentally d i s t u r b  a  macro-division. 

111.2.1. The smal les t  landscimpe u n i t s  o r  f a c e t s  recognizable  on the  ERTS 
imagery ( these  f a c e t s  a r e  not  ou t l i ned  on t h e  map, s ince  they a r e  
t oo  small):  - a  braided r i v e r  with i s l a n d s  and sandbanks: t h e  ZaSre - a  l a r g e  a l l u v i a l  p l a i n  along t h e  ZaI re ,  covered by edaphic f o r e s t ;  - e n a l l  a l l u v i a l  p l a i n s  - a 1  .~g other  r i v e r s  - i nc i sed  by a  meandering 

r i v e r  and covered by edaphic f o r e s t ;  - small , a l l u v i a l ,  marshy p l a ins ;  - v a l l e y  s i d e s  with crop and fa l low land i n  c l e a r i n g s ;  - p lan ta t ion  a r e a s  on d iv iden;  - !ncised v a l l i e s ,  covered by t r o p i c a l  f o r e s t ;  - a iv ides  with t r o p i c a l  f o r e s t ;  - savanna on d iv ides  - f o r e s t  g a l l e r i e s ;  - scarps ;  - a l l u v i a l  f ans ,  with human occupation; 

111.2.2. These f a c e t s  can be grouped i n t o  l a r g e r  c l a s s e s  on the  b a s i s  of the  
r e p e t i t i o n  or a l t e r n a t i o n  of f a c e t 3  g iv ing  a ~ h a r ~ c t t X i 8 t i c  homo- 

geneous patttern over l a r g e r  a r e a s :  - the  Zar re  v a l l e y  with stream, a l l u v i a l  p l a i n ,  v a l l e y  s i d e s ;  - south of t he  ZaXre we have an a l t e r n a t i o n  of d iv ides  with t r o p i o a l  
moist f o r e s t ,  c u l t i v a t e d  vo l l ey  s idoe  and a l l u v i a l  p l a i n s  wi th  
edaphic f o r e s t ,  forming more o r  l e s e  p a r a l l e l  bands; - nor th  of the Zafre  c rop  and fa l low land on va l loy  s i d e s  of a den- 
d r i t i c  r i v e r  system, f o r a  a polygonal p a t t e r n ,  enclosing t h e  
t r o p i c a l  moist  f o r e s t  on d iv ides  a s  wel l  cis t h e  f o r e s t  i n  v a l l e y  
bottoms; 



- along t h e  I t i m b i r i ,  r i v o r s  with crop and fa l low land on t h e  v a l l e y  
s ides ,  and t r o p i a a l  moist  f o r e s t  on the  d iv ides  form a more or  
l e e s  r e c t a n g u l a r  landsoape pa t t e rn ;  - t he  fo re s t ed  p la teau  with very sparse  human occupation between the  
Aruwimi, t h e  ZaZre and the  I t i m b i r i ;  - the f o r e s t e d  p la teau  with crop and f a l low land along the few roads  
c ross ing  t h e  I t imbir i -Uele and Uele-Bili  d iv ides ;  - the  p l a t eau  i s  covered with mavanna in t e r rup ted  by very ,:. r s ed  
crop and fa l low land on both s i d e s  of the  Bomu; - the .savanna reg ion  no r th  of t he  Bomu with f o r e s t  ga:. r i e s ;  - i n  t he  nor theas t  numerous small scarps  mark t h e  a rea  au e rds ionu l  
f e a t u r e s  of the  savanna covered p la tenu;  very sparse  hunan occu- 
pa t ion  f e a t u r e s  can be recognized. 

These higher  order  units charac te r ized  by a p a r t i c u l a r  p a t t e r n  of grouped 
f a c e t s ,  a r e  c a l l e d  subregions: ZaSre, South Za f re ,  North ZaTre, Zalre-Aruwind- 
I t i m b i r i ,  Uele-Bili ,  Bomu, Mbari and Ouara. 

111.2.3. F i n a l l y  t he  subregions a r e  grouped i n t o  geographical  r eg ions  on the  
b a s i s  of the  p r i n c i p a l  vegetat-ion cover and the  recogni t ion  of more 
o r  l e s s  con t inu i ty  of crop and fa l low land: 

( 1 )  ZaTre-Uele reg ion  charac te r ized  : - i n  genera l  a  dense f o r e s t e d  a rea  - crop and fa l low land form l i n e s  and bands marked by a  
c e r t a i n  con t inu i ty  g iv ing  a s c a t t e r e d  c u l t u r ~ l  landscape. 

( 2 )  - a savanna covered areE - sparse and discont inuous crop and f a l low land;  

The l i m i t  between these  two l a r g e  regions is r e l a t i v e l y  simple when we con- 
s i d e r  only two main vegeta t ion  groups. But a s  has  been s t a t e d  before ,  t h i s  
l i m i t  i s  probably merely a r t i f i c i a l  and i s  determined by c l e a r i n g  and c u l t i -  
vat ing.  

What impact can the  a n a l y s i s  and geographical  d i v i s i o n  have on development 
plans? That i s  what s i g n i f i c a n t  i nd ica t ions  can be deduced? 

It i s  c l e a r  t h a t  two complete d i f f e r e n t  r e g i m s  have - J be  r m s i d e r e d ,  t h e i r  
n a t u r a l  environment and human f e a t u r a e  being completely d i f f e r e n t .  The ZaSre- 
Uele i s  r a t h e r  d i f f i c u l t  t o  c l e a r ,  but  actueil populat ion dens i ty ,  the  n o i s t  
t r o p i c a l  climatk , and the  presence of navigable  waterways d e s t i n  t h i s  reg ion  
t o  develop a  p l a n t a t i o n  economy of crops and timber. I n  t h e  neighbourhood of 
the  l a r g e  inc ised  r i v e r e  t h e  danger of e ros ion  is  real and the re  the  t r o p i c a l  
moist f o r e s t  has  t o  be protected.  

The Bomu region i s  a  savanna reg ion  and i s  more vulnerable  t o  e ros ion ,  
because of t he  a l t e r n a t i n g  dry and r a iny  seasons. I r r a t i o n a l  o l ea r ing  has  
probably caused the  e ros iona l  f e a t u r e s  i n  t h e  Ouara-subregion. Besides 
pcpultition dens i ty  appearc? very low. We be l i eve  dens i ty  has  t o  keep low and 
people grouped i n  most favorable  s i t e s ,  while t h e  remaining c rea  should be 
Sores ted. 
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