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dunes,  t h e  water gene ra l ly  ranges  from 5 t o  10 m below t h e  s u r f a c e  depending 

on t h e  h e i g h t  of t h e  dunes. 

3 . 1 . 2 . 3 .  Q u a l i t y  of water : The q u a l i t y  of water i n  t h e  s e v e r a l  

a q u i f e r s  found i n  t h e  area v a r i e s  widely.  Depending on t h e  hydrogeologica l  

c o n d i t i o n s ,  t h e  con ten t  of  d i s so lved  s o l i d s  may vary from a few hundred t o  

s e v e r a l  thousand p a r t s / m i l l i o n .  Water q u a l i t y  a l s o  v a r i e s  w i th  season ,  be ing  

b e s t  a f t e r  w i n t e r  r a i n f a l l  and wors t  i n  l a t e  autumn be fo re  t h e  begin ing  of 

t h e  r a i n y  season.  

_ _ - _ _ _ _ -  

3.1.3. S o i l  cond i t ions .  

The mapping of s o i l s  of E l  Omayed t e s t - a r e a  i n  t h e  p r e s e n t  s tudy  was 

based on a l r eady  publ i shed  informat ions  (ABD EL KADER e 2  UL. 1981 ; FAO 1 9 7 0 1 ,  

a n a l y s i s  by pho to - in t e rp re t a t ion  and through Landsat s a t e l l i t e  imager ies  and 
t h e  d a t a  c o l l e c t e d  i n  t h e  f i e l d  (ISMAIL ef u t . ,  i n  p repa ra t ion ,  1 9 8 3 ) .  

De ta i l ed  pedologica l  s tudy  of  t h i s  a r e a  was r e a l i z e d  a t  t h e  s c a l e  of 
1 : 25  0 0 0 .  Typica l  samples w e r e  c o l l e c t e d  and analysed f o r  t h e  most impor tan t  

e lements .  Other t r a n s e c t s  were s t u d i e d  us ing  t h e  same method t o  g e t  s u f f i c i e n t  

in format ion  about t h e  s o i l s  of t h e  area and t h e i r  s p a t i a l  d i s t r i b u t i o n .  A 

p re l imina ry  s o i l s  map could then  be e s t a b l i s h e d  and compared wi th  o t h e r  carto- 

graphic  documents which were a l r e a d y  prepared p a r t i c u l a r l y  t h a t  of t h e  vegeta- 

t i o n .  Another f i e l d  s tudy  w a s  c a r r i e d  o u t  f o r  checking and improving t h e  

p re l imina ry  map, by obse rva t ion ,  sampling and complementary a n a l y s i s .  

With new obse rva t ions ,  l and  de termina t ions  and a n a l y s i s  of some 
samples,  t h e  map of land  r e sources  was e t a b l i s h e d .  F i n a l l y ,  a f i e l d  s tudy  

c a r r i e d  o u t  i n  coopera t ion  wi th  s p e c i a l i s t s  from o t h e r  d i s c i p l i n e s  enabled 

phyt .osoc io logis t s  , agronomists  and pedo log i s t s  t o  compare t h e  documents pro- 
posed by each team and t o  cross-check t h e i r  obse rva t ions .  

3 .1 .3 .1 .  Conditions-of _ _  soLl-evolurign, 
The e f f e c t  of c l i m a t i c  c o n d i t i o n s ,  geomorphology, vege ta t ion  and 

human a c t i v i t i e s  on t h e  r e c e n t  e v o l u t i o n  of s o i l  are d e a l t  w i th  elsewhere.  

The re fo re ,  only a few impor tan t  g e o l o g i c a l  and geomorphological f e a t u r e s  are  

reviewed here .  

Pedologica l  evo lu t ion  observed i n  E l  Omayed test-area i s  n o t  simply 

t h e  r e s u l t  of t h e  evo lu t ion  of s o i l s .  I n  f a c t ,  it s t a r t e d ,  a long  t i m e  ago 

f o r  most of t h e  s o i l s ,  and c e r t a i n l y  under more a c t i v e  pedogenet ic  condi t ions .  
During t h a t  t i m e ,  new l i t t o r a l  formations and l a c u s t r i n e  o r  lagoon sands  and 

c l a y  sands ,  o f t e n  s a l i n e  d e p o s i t s  were produced i n  t h e  North. They w e r e  more 

o r  l e s s  modif ied by wind a c t i o n .  Eo l i an  d e p o s i t s  a r e  remodelled from va r ious  

o r i g i n s ,  o f t e n  due t o  r e c e n t  t e c t o n i c  phenomena i n  proximity t o  t h e  c o a s t  
and c l o s e  t o  t h e  border  o f  t h e  N i l e  De l t a .  
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3.1.3.2. - P e d o l o s i c a l  UnAtS. 

The pedo log ica l  u n i t s  (F ig .  6 & 7 )  are de f ined  and grouped h e r e  on 

t h e  b a s i s  o f  t h e  French Pedo log ica l  C l a s s i f i c a t i o n  System (CPCS,  1 9 6 7 ) .  Th i s  

s y s t e m  i s  o f  a morphogenetic t ype  and,  i n  t h e  case o f  t h e s e  d ry  zone s o i l s  
seems w e l l  adapted t o  t h e  p r e s e n t  s t u d y ,  p a r t i c u l a r l y  when it i s  v i s u a l i z e d  

from t h e  management p o i n t  of view (problems o f  s a l i n e  s o i l s ,  more o r  less 

hydromorphic s o i l s  ... e t c ) .  Also, t h e  nomenclature of  each u n i t  i n  USDA S o i l  
Taxonomy ( 1 9 7 5 )  i s  given.  The French c l a s s i f i c a t i o n  o f  each u n i t  i s  determined 

t o r t h e  family level  which i s  d e f i n e d  by t h e  c h a r a c t e r i s t i c s  of t h e  p a r e n t  

m a t e r i a l  of each s o i l  and even for t h e  serie l e v e l .  

I n  t h e  case of E l  Omayed test-area,  it i s  necessary t o  l a y  stress on 

t h e  o r i g i n  o f  sand d e p o s i t s ,  p a r t i c u l a r l y  t h o s e  due t o  wind a c t i o n ,  and on 

t h e i r  lime c o n t e n t ,  i n  t h e  upper ho r i zons .  Accordingly,  t h r e e  c a t e g o r i e s  of 
s o i l s  may be d i s t i n g u i s h e d  : e x c e s s i v e l y  c a l c a r e o u s  s o i l s  c o n t a i n i n g  more than 

6 0  % ca rbona te  ( S " )  ; very ca l ca reous  s o i l s ,  c o n t a i n i n g  from 2 0  t o  6 0  B carbo- 

n a t e s  ( S ' )  ; and ca l ca reous  s o i l s  w i t h  less t h a n  2 0  % ca rbona te s  b u t ,  c o n t a i n -  

i n g  a t  l ea s t  some ca l ca reous  elements ( >  2 t o  3 % )  ( S )  . 

The s o i l s  are  c l a s s i f i e d  as  it fol lows : 

- C( i Raw s1.ir1etlaC b o i l 3  

These are  formed o f  more o r  less  weathered rock a t  t h e  s u r f a c e  ; t h e  

d i f f e r e n t i a t i o n  o f  horizons i s  ve ry  l i m i t e d .  They are very poor i n  o r g a n i c  

mat te r .  In  El Omayed test-area,  they  are o f  non-cl imat ic  o r i g i n ,  b u t  t h e  a r i -  
d i t y  c o n d i t i o n s  o f  t h e i r  formation do n o t  f o s t e r  t h e i r  e v o l u t i o n .  They a re  

formed by t h e  fo l lowing  two p rocesses  : 

. Erosion : t h i s  p rocess  i s  t h e  main f a c t o r  caus ing  t h e  slowing 

down of t h e  e v o l u t i o n  i n  t h e  case o f  t h e  s o i l s  formed from t h e  c o n s o l i d a t e d  

c a l c a r e o u s  o o l i t i c  dunes. They are L i t h i c  T o r r i o r t h e n t s  ; they do no t  have 

p r a c t i c a l  a g r i c u l t u r a l  va lue .  

- - - -  

. Addit ion : from e o l i a n  and c o l l u v i a l  sand ,  c h i e f l y  a long t h e  - - - . - . . . -  
i n l a n d  r i d g e s .  The s o i l s  are moderately t h i c k  t o  deep,  and t h e  a d d i t i o n  

p rocess  i s  s t i l l ,  more o r  l ess ,  r e g u l a r l y  ac t ive .  They may be c o n s t i t u t e d  by 

e x c e s s i v e l y  ca l ca reous  medium, and c o a r s e  sand ( S " )  ; they are very d r y .  

Others  are c o n s t i t u t e d  by very c a l c a r e o u s  elements  ( b u i  less  c a l c a r e o u s  than  

t h e  p rev ious  ones and o f t e n  of f i n e r  t e x t u r e ) .  T h e i r  hydrologic  C h a r a c t e r i s t i c s  

are n o t  s o  bad. I n  t h i s  case as i n  t h e  o t h e r  one,  they are named "Typic 

Torripsamments" ; t hey  may be  u s e f u l  f o r  a g r i c u l t u r e .  

- b )  SRigh- t .Cg e v o l v e d  boils 

. Modal grey s u b - d e s e r t i c  s o i l s  : These a l r eady  e x h i b i t  some - - - - - - - _ _ _ _ _ _ _ _  
s l i g h t  d i f f e r e n t i a t i o n  of ho r i zons .  This  i s  mostly demonstrated through t h e i r  

p h y s i c a l  p r o p e r t i e s  ( p o r o s i t y  and i n d u r a t i o n  i n  p a r t i c u l a r )  and by t h e  re la-  

t i v e  d i s t r i b u t i o n  of s a l i n e  elements  through t h e i r  p r o f i l e .  The c o n t e n t  o f  

t h e s e  elements  i s  o f t e n  r e l a t i v e l y  h i g h e r  a t  t h e  s u r f a c e ,  sometimes cal(-iuin 
ca rbona te s  and gypsum which may accumulate i n  dep th  b u t  only i n  pseudo- 
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nlycelium, f r i a b l e  amas and nodule forms (POUGET, 1980) .  Sometimes i n  E l  Omayed 

area t h e r e  are some i n t e r g r a d e s  between t h e s e  s o i l s  and e i t h e r  less poor i n  
o r g a n i c  matter s ierozems o r  calcimagnesic  s o i l s .  

Most o f t e n  they  are  t h i c k  (1-1,5 m ) ,  b u t  may ove r l ay  more o r  less 
s a l i n e  c l a y  d e p o s i t s  from lagoon o r i g i n  ; t h i s  may be mostly observed i n  t h e  

n o r t h e r n  p a r t  of t h e  area between t h e  r i d g e s  of o l d  i n d u r a t e d  c o a s t a l  o o l i t i c  
c a l c a r e o u s  dunes. P a r t i c u l a r l y  t o  t h e  sou th ,  t h e  s o i l s  are sometimesassociated 

i n  pa t ches  wi th  some calcimagnesic  s o i l s .  This  occur s  mostly o v e r  t h e  sandy 

g l a c i s  which surrounds t h e  i n l a n d  p l a t e a u ,  t o  t h e  sou th  o f  t h e  test-area.  Here 
a l so  t h e  s o i l s  are Typic Torripsamments. They can be  f e r t i l e .  

. Grey s u b - d e s e r t i c  s o i l s  w i th  s l i g h t  s a l i n i t y .  These s o i l s  are  _ _ _ _ - - _ - - - - _ - _ _ - - - - - - - -  
analogous i n  t h e i r  c h a r a c t e r i s t i c s  w i th  t h e  p rev ious  ones ,  b u t  t h e i r  s a l t s  
and gypsum c o n t e n t  i s  h i g h e r ,  though n o t  e x c e s s i v e .  The s o l u b l e  s a l t s  accumu- 

l a t e d  a t  t h e  s u r f a c e ,  b u t  t h e i r  h igh  c o n t e n t  l i e s  i n  depth from where t h e y  

come. The gypsum accumulation,’  a t  a medium dep th ,  l e a d s  t o  t h e  formation of 
amas. They may be c o r r e l a t e d  w i t h  Calcic  g y p s i o r t h i d s .  

C )  xetr ic  c c ~ ~ b o ~ ~ a t c d  cu.ecit)lugncbic 5 0 &  - 
These evolved s o i l s  e x h i b i t  a type of e v o l u t i o n ,  which i s  s t r o n g l y  

dominated by high c o n t e n t  o f  calcium and magnesium. In  E l  Omayed area,  they  

are ca l ca reous  a t  t h e  s u r f a c e .  They con ta in  a s t r o n g  l i m e  accumulation i n  

dep th  i n  t h e  form of hard nodu les ,  i n c r u s t a t i o n  and even c s - l i che  o r  s l a b .  

They are n o t  so poor i n  o r g a n i c  matter t han  most of t h e  p rev ious  ones and 

t h e i r  s t r u c t u r e  i s  a l s o  s t a b l e .  

. S o i l s  w i t h  c a l c a r e o u s  s l a b .  These a re  t h i n  s o i l s ,  mostly 15  t o  _ _ _ _ - _ _ - - - - - - _  
30 c m  deep to  t h e  c a l c a r e o u s  c r u s t  o r  s l a b ,  and more o r  less s p l i t t i n g  a t  
t h e i r  base  (POUGET, 1380) .  T h e i r  e v o l u t i o n  s t a r t e d  i n  t h e  Ea r ly  Qua te rna ry ,  
b u t  i s  s t i l l  going on .  Through t h a t  t h i c k n e s s ,  t h e i r  o r g a n i c  mat ter  c o n t e n t  

may be up t o  0.8 - 1 %. They are r i c h  i n  l i m e  fragments from t h e  ca l ca reous  

c r u s t  o r  t h e  s l a b  and have some pa tches  wi th  high s a l i n i t y .  I n  t h e s e  pa t ches  
s o i l s  may give a s a t u r a t e d  p a s t e  e x t r a c t  w i th  an e l ec t r i c  c o n d u c t i v i t y  up t o  

5 0  d o s .  In  t h e s e  p l a c e s  t h e s e  so i l s  are t o  be c o r r e l a t e d  w i t h  s a l s o d i c  

s o i l s .  They spread ove r  t h e  hard ca l ca reous  sandstone of t h e  i n l a n d  p l a t e a u ,  

and are Typic p a l e o r t h i d s .  T h e i r  a g r i c u l t u r a l  v a l u e  i s  very l i m i t e d .  

. S o i l s  w i t h  c a l c a r e o u s  i n c r u s t a t i o n  (RUELLAN, 1 9 7 0 ) .  I n  E l  Omayed - - - - - - _ _ _ - - - - - - - _  
test-area t h e  ca l ca reous  accumulation i s  a l s o  very a n c i e n t i i t  may be from t h e  

Middle Quaternary. They e x h i b i t  a s p e c i a l  c h a r a c t e r i s t i c  t o  t h e  deepes t  h o r i -  
zons of t h e  s o i l  : l a r g e  ha rd  nodules  i n  a h i g h l y  c a l c a r e o u s  m a t r i x  wi thou t  

complete hardening of t h e  ho r i zon .  

Th i s  p r o c e s s e s  may appear  only a t  about 1 m dep th ,  o r  sometimes n e a r  

t h e  s u r f a c e  (20-50 c m ) .  Very o f t e n  they are s l i g h t l y  s a l i n e  a t  medium dep th ,  

b u t  i n  t h e i r  deepes t  ho r i zons  t h e y  may form a s a t u r a t e d  p a s t e  e x t r a c t  w i th  a 
c o n d u c t i v i t y  as h igh  as 15 mmhos. Therefore  they  may be c l a s s i f i e d  i n  a 

s l i g h t l y  s a l i n e  s o i l s  subgroup. 
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They mostly develop i n  t h e  “ i n t e r - r i d g e s ”  zone between t h e  d i s s e c t e d  
o l d  i n d u r a t e d  c o a s t a l  dunes and t h e  sandy g l a c i s  b o r d e r i n g  t h e  i n l a n d  p la teau  

s c a r p .  They a l s o  extend f u r t h e r  sou th .  

Both s o i l  t y p e s ,  be ing  s l i g h t l y  s a l f - a f f e c t e d  or n o t ,  are Typic cal-  
c i o r t h i d s .  T h e i r  f e r t i l i t y  l e v e l l i n m o s t  cases i s  medium ; b u t  sometimes i s  

low, depending on t h e  t h i c k n e s s  of ho r i zons  ove r  B and on s a l i n i t y .  ca 

- d )  S c c L S o d i c  h 0 i C 6  ( A U B E R T ,  1 9 7 5 )  

These s o i l s  have a h igh  c o n t e n t  of s o l u b l e  s a l t s  ( c o n d u c t i v i t y  i n  

s a t u r a t e d  p a s t e  e x t r a c t  more than 8 mmhos f o r  t h e  s u r f a c e ,  and more t h a n  1 6  

&os i n  d e p t h ) .  Some o f  them r e t a i n  a s t a b l e  s t r u c t u r e ,  while  o t h e r s  do n o t ,  

a t  l ea s t  i n  a g r e a t  p a r t  o f  t h e i r  p r o f i l e ,  where t h e i r  s t r u c t u r e  becomes 
d i f f u s e  through t h e  e f f e c t  of sodium. 

. - - - - - - - - - -  Sa l t - a f  f e c t e d  (salin_e)-soi&s-with - _a _nor-$ezr_ad_ed - s J r ~ c ~ u p 2  
These a r e  d e r i v e d  from ca lca reous  s i l t y  s ands ,  ove r  s a l i n e  c l ay  sands r i c h  i n  

s h e l l  d e t r i t u s .  The l a s t  mater ia l  has  a lagoon o r i g i n .  The i r  s a l t  p r o f i l e  i s  

descendent  o r  i n t e r m e d i a t e .  They are very ca l ca reous  a t  t h e  sur face ,  and have 

a l i m e  accumulation a t  a medium depth.  Sometimes a l s o ,  t h e  same p rocess  p l a y s  

a r o l e  a t  t h e  s u r f a c e ,  b u t  only s l i g h t l y .  Even w i t h  an  u n s t a b l e  s t r u c t u r e  

when humid, they are  r e l a t i v e l y  w e l l  d r a i n e d .  They are  a l s o  Typic c a l c i o r t h i d s .  

They extend i n  t h e  no r the rn  dep res s ion  between t h e  two i n d u r a t e d  

c o a s t a l  dunes. Because o f  t h e i r  low p o s i t i o n ,  they would be very d i f f i c u l t  t o  

d r a i n  and t o  manage f o r  a g r i c u l t u r e .  

. Very s a l i n e  a l k a l i - s o i l s .  The s t r u c t u r e  o f  t h e s e  s o i l s  i s  degra- - - - - _ - - - _ - - - _  
ded from t h e  s u r f a c e  because of t h e i r  h i g h  c o n t e n t  of exchangeable sodium. 
They a l s o  are  very r i c h  i n  s o d i c  s o l u b l e  sa l t s  ( c h l o r i d e s  and s u l p h a t e s ) .  Here 

and t h e r e ,  mostly around nebkhas, t h e  s u r f a c e  i s  t ransformed i n t o  pseudosand ; 

somewhere else it i s  covered by a t h i n  c r u s t  o f  s a l t s  w i t h  a gypsum pseudo- 

mycelium. I n  o t h e r  p a r t s  of i t s  p r o f i l e ,  t h e  s o i l  i s  compact and massive,  
mostly less below 75 c m  deep where i t  becomes more and more clayey ; i t s  
s t r u c t u r e  becomes s t r i c t l y  d i f f u s e .  These s o i l s  are most ly  hydromorphic i n  

depth.  T h e i r  s a l t  p r o f i l e  i s  ascendant ,  and they are ve ry  ca l ca reous .  They are  
Typic s a l o r t h i d s .  

The s u r f a c e  where they  are  observed i s  n o t  ve ry  extended, e x c e p t  i n  

t h e  e longa ted  lowest  p a r t  of t h e  n o r t h e r n  dep res s ion  between t h e  i n d u r a t e d  

c o a s t a l  dunes.  P r a c t i c a l l y  t h e y  have no economic va lue ,  mostly because t h e i r  

d ra inage  would be  too  d i f f i c u l t  and t h e i r  d e s a l i n i s a t i o n  would need t o o  much 

water.  

3 . 1 . 3 . 3 .  Other  i n fo rma t ions  shown on s h e  gap. _ - - _ _ _ _ _ _ _ _  - 
By some a d d i t i o n n a 1  s i g n s ,  t h e  map (F ig .  8 )  shows t h e  fo l lowing  : 

. S p e c i a l  s o i l s  pa ren t -ma te r i a l s .  These are indura t ed  ca l ca reous  - _ _ _ _ _ _ _ _ _ _ _ _ _ - _  
o o l i t i c  s ands tone  of t h e  c o a s t a l  dunes,  and c l a y  sand w i t h  gypsum c r y s t a l s .  
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These c h a r a c t e r i s t i c s  are used i n  t h e  s o i l  c l a s s i f i c a t i o n  a t  t h e  fami ly  l e v e l .  

. - SoTe -acpEcks _of_ che- s_ur_fa-ce- m_oqph_ool_gy - , i n  t h e  form of super f  i- 
c i a 1  cover of wind blown sand ,  nebkhas,  and more o r  less s t a b i l i z e d  micro- 

dunes.  

. S o i l  t e x t u r e  : ì n  t h e  s o i l  c l a s s i f i c a t i o n  it i s  used a t  t h e  f a -  
mily l e v e l .  The map shows i n  p a r t i c u l a r  t h e  excess ive ly  ca l ca reous ,  very  c a l -  

ca reous ,  and moderately-weakly ca l ca reous  sandy s o i l s ,  and of s o i l s  of f i n e r  

t e x t u r e  mostly s i l t y  o r  seldom s i l t y  c l a y .  

- - - - - -- 

. S p e c i a l  pedo log ica l  c h a r a c t e r i s t i c s ,  which correspond t o  va r ious  _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - -  
t ypes  of accumulation of s a l i n e  o r  ca lcareous  elements .  

3 . 1 . 4 .  Land use  and P l a n t  Cover ( n a t u r a l  and a r t i f i c i a l )  

The v e g e t a t i o n  of t h e  "western c o a s t a l  r eg ion"  of EGYPT has  been 

e x t e n s i v e l y  s t u d i e d  s i n c e  t h e  papers  of OLIVER i n  1 9 3 7  (ATTA 1953 ; TADROS 

1953 ; LONG 1955 ; TADROS and ATTA 1958 ; AYYAD 1973 : AYYAD and AMMAR 1 9 7 4  ; 

AYYAD 1 9 7 6  ; KASSAS 1 9 7 9  ...). 

From t h e  phytogeographic and f l o r i s t i c  p o i n t  of view t h i s  reg ion  i s  
r e f e r r e d  t o  a s  t h e  Marmarica r eg ion .  I t  i s  e s t ima ted  t h a t  (about  1 0 0 0  s p e c i e s )  

approximatively 5 0  % of t h e  Egyptian f l o r a  i s  found i n  t h i s  r eg ion .  It has  a 
long  h i s t o r y  of human p r e s s u r e  which has been so heavy i n  t h e  p a s t  t h a t  w i t h  

on ly  a f e w  excep t ions ,  a l l  spontaneous f l o r a  i s  r ep resen ted  by sma l l  shrubs  

and herbs .  Very few shrub s p e c i e s  which are e i t h e r  very rare o r  only found i n  

s i tes  wi th  extreme environmental  cond i t ions  (h igh  s a l i n i t y  and water logging)  

a r e  found i n  t h i s  r eg ion  (e .g .  Tamatrix s p . ) .  Some i n d i v i d u a l s  of  a f e w  s p e c i e s  

may grow up t o  more than  two meters i n  he igh t  (e .g .  some A t t r i p l e x  sp., some 

Lycium sp .  , Nittrutriu 
a l l  t h e  t a l l  p l a n t s .  
has  t o  be considered 

p r e s e n t  s t a t e  of t h e  

3 .1 .4 .1 .  

t r e t u h a ) .  The human a c t i v i t i e s  have g r a d u a l l y  e l imina ted  

When e s t a b l i s h i n g  a land  cover  map, human i n t e r f e r e n c e  

as an impor tan t  e c o l o g i c a l  f a c t o r ,  which i n f l u e n c e s  t h e  
v e g e t a t i o n  and c u l t i v a t i o n .  

- Land-cover. 

The land  cover  map provides  a combination of t h e  p r e s e n t  s t a t e  of 

p l a n t  cover  ( n a t u r a l  v e g e t a t i o n  and c u l t i v a t e d  p l a n t s )  and t h e  degree of a r t i -  
f i c i a l i z a t i o n  which r e p r e s e n t s  t h e  l e v e l  of t h e  human p r e s s u r e  upon l and  

r e sources .  The procedure and legend used i n  b u i l d i n g  up such a map have a l -  
ready been descr ibed  i n  d e t a i l s  f o r  t h i s  p a r t  of EGYPT (LONG, 1 9 7 9  ; LE FLOC'H 

1 9 7 9 ,  1981) .  A s h o r t  d e s c r i p t i o n  of t h i s  procedure w i l l  be  presented  h e r e .  It 

c o n s i s t s  o f  an o b j e c t i v e  and quick  d e s c r i p t i o n  of i sophen ic  areas (desc r ibed  
f o r  t h e i r  var ious  f e a t u r e s )  as they  are d e l i n e a t e d  on a e r i a l  photographs and 

t h e n  checked i n  t h e  f i e l d .  These f e a t u r e s  are mainly r e l a t e d  t o  : 

- t h e  p r e s e n t  s ta te  of vege ta t ion  ( e .g .  t y p e  of p l a n t  format ion ,  do- 

minant s p e c i e s )  , and 
- t h e  degree  of a r t i f i c i a l i z a t i o n .  


