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T a b l e  6 . 1  : C a l c u l a t i o n  o f  t h e  W h i t e  R h i n o  C a r r y i n g  C a p a c i t y  u s i n g  

t h e  M o d i f i e d  R a i n f a l 1 / M e t a b o l i c  M a s s  R e l a t i o n s h i p .

( T h *  T o p o g r a p h i c a l  F a c t o r ,  *  P r e f e r e n c e  F a c t o r  a n d  

■ D ’ a t a r y  I m p o r t a n c e  F a c t o r )

E s t i m a t e d  t o t a l  a r e a  o f  r e s e r v e  *  5 1 5 0 0  h a .

E s t i m a t e d  a r e a  s u i t a b l e  f o r  w h i t e  r h i n o  = 2 8 0 0 0  h a .

E s t i m a t e d  c a r r y i n g  c a p a c i t y  *  1 A U  t o  1 5 h a .

Ra i n f a l  1 *  6 2 0 mm.

S e c o n d a r y
g r a s s l a n d

P e d i m e n t
g r a s s l a n d

V a l l e y  
s a v a n n a

H i  1 1  s i d e  
s a v a n n a T h i c k e t

S u m m i t
s a v a n n a

A r e a  ( h a ) 3 1 2 0 1 6 3 0 7 ? ? 0 2 3 3 6 6 7 5 3 5 8 5 0 0

C a r r y i n g  
c a p a c i  t y  
( E C C ) 2 0 8 1 0 9 4 8 8 1 5 5 8 5 0 2 5 6 7

T h 1 . 0 1 . 0 1 . 0 0 . 1 1 . 0 0 . 5

ph 0 . 9 0 . 7 0 . 8 0 . 1 1 . 0 0 . 4

D h
0 . 7 0 . 6 0 . 7 0 . 9 0 . 9 0 . 7

E s t i m a t e !  
c a r r y i n g  
c a p a c i t y  
( M C C h ) 1 5 3 50 3 0 7 1 6 5 3 0 1 0! )

T o t a l  p e r m i s s i b l e  c a r r y i n g  c a p a c i t >  *  1 1 5 6  A l l ' s .

C a r r y i n g  c a p a c i t y  o f  w h i t e  r h i n o  *  1 1 5 6  -  1'Lj *  4 3 6  A l l ' s .
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t y p e  w a s  h i g h ,  I . e .  i f  t n e  h a b i t a t s  s u p p o r t e d  a i i i g h  p r o p o r t i o n  

o f  p a l a t a b l e  g r a s s  s p e c i e s  a n d  0 i s  d o m i n a t e d  b y  u n p a l a t a b l e  

s p e c i e s .

T h e  c a r r y i n g  c a p a c i t y  e s t 1 m , ; * e  ( 1 1 5 6  A U ' s )  c a l c u l a t e d  u s i n g  

e q u a t i o n  6 . 6  w a s  t h e n  s u b s t i t u t e d  a s  " T "  i n  e q u a t i o n  6 . d .  T h e  

ne w c a r r y i n g  c a p a c i t y  f o r  w h i t e  r h i n o  w a s  no w e s t i m a t e d  a s  436 

A U ' s  o r  1 7 5  a n i m a l s .  T h i s  1 s  a l m o s t  h a l f  o f  w h a t  w a s  c a l c u l a t e d  

u s i n g  t h e  p r e v i o u s  m e t h o d  w h i c h  e s t i m a t e d  a w h i t e  r h i n o  g r a z i n g  

c a r r y i n g  c a p a c i t y  o f  1 0 1 1  g r a z i n g  a n i m a l  u n i t s .  I t  i s  t h e r e f o r e  

r e c o m m e n d e d  t h a t  a w h i t e  r h i n o  c a r r y i n g  c a p a c i t y  o f  4 3 6  A U ' s  be 

s t o c k e d  i n  t h e  r e s e r v e  u n d e r  t h e  p r e s e n t  g r a z i n g  c o n d i t i o n s .  T h i s  

e s t i m a t e  c a n  b e  m o d i f i e d  i f  e i t h e r  t h e  r e l a t i v e  h e r b i v o r e  

d e n s i t i e s  a r e  a l t e r e d ,  o r  i f  t . ; e  o v e r a l l  c o n d i t i o n  o f  t h e  r e s e r v e  

1 n c r e a s e s .

T h e  m a r k e d  d i f f e r e n c e s  b e t w e e n  t n e s e  m e t n o d s  s u g g e s t s  t n e  

I m p o r t a n c e  o f  t a k e n  s t r i c t  c a u t i o n  w h e n  r e c o m m e n d i n g  c a r r y i n g  

c a p a c i t y  s t o c k i n g  d e n s i t ' e s  f u r  m u l t i  s p e c i e s  s y s t e m s .

T h e  n e x t  s e c t i o n  d e a l s  w i t h  a n o t h e r  i m p o r t a n t  a s p e c t  w h i c h  w * s  

t e . ' t i o n e d  b y  C o l l l n s o n  a n d  G o o d m a n  ( 1 9 a l ) ,  t h a t  o f  a b i l i t y  f o i  

h e r b i v o r e s  t o  “ o v e r g r a z e "  s e l e c t e d  s i t e s .  F o r  e x a m p l e ,  s p e c i e s  

w h i c h  s p e c i a l i z e  1 n  f o r a g i n g  i n  s i n g l e  p a t c h e s  o r  h a b i t a t s  

t h r o u g h o u t  t h e  e n t i r e  y e a r  w i l l  e x e r t  a g r e a t e r  i m p a c t  t n a n  

s p e c i e s  w h i c h  s h o w  s e a s o n a l  h a b i t a t  d i f f e r e n c e s .

6 . 4  T h e  " W e i g h t e d  C o n s u m p t i o n "  M o d e l

6 , 4 . 1  I n t r o d u c t i o n  a n d  A i m s

S t u d i e s  I n v o l v i n g  c o m p l e x  e c o s y s t e m s  I n v o l v e  t h e  a n a l y s i s  o f  a 

l a r g e  n u m b e r  o f  e c o l o g i c a l  f a c t o r s  a n d  t h e i r  r e s p e c t i v e  

I n t e r a c t i o n s .  E c o l o g i c a l  m o d e l s  a r e  c o n s t r u c t e d  f o r  t w o  d i f f e r e n t  

p u r p o s e s  ( M a y n a r d  S m i t h ,  1 9 7 4 ) ,  o n e  p r a c t i c a l  a n d  t n e  o t h e r  

t h e o r e t i c a l .  M o d e l s  w i t h  a p r a c t i c a l  p u r p o s e  a r e  c a l l e o  

" s i m u l a t i o n s "  a n d  a r e  u s e d  f o r  p r e d i c t i n g  t h  l a v i o u r s  o f



v a r i o u s  f a c t o r s  i n  t n e  h o p e  t h a t  t n e y  c o n f o r m  t o  t n e  r e a l  w o r l d .  

T h e  s e c o n d  t y p e  o f  m o d e l s  a r e  c o n s t r u c t e d  a s  a i r e a n s  o f  

g e n e r a t i n g  n y p o t n e s e s .  T h e s e  m o u e l s ,  c o m m o n l y  k n o w n  a s  

" s e n s i t i v i t y  m o d e l s "  a r e  l e s s  d e t a i l e d  a n d  ? r e  c o n s t r u c t e d  b a s e d  

o n l y  o n  t h e  m a j o r  e c o l o g i c a l  p r i n c i p l e s  ( M a y n a r d  S m i t h ,  1 9 / 4 ) .  

T h e  f i n e r  d e t a i l s  o f  t h e  s y s t e m  a r e  o m i t t e d .  T h e s e  m o d e l s  a r e  

u s e f u l  i n  d e f i n i n g  g o a l s  a n d  p r i o r i t i e s  o f  r e s e a r c h  ( J o n e s ,  

1 9 7 6 ) .

T h e  n u m b e r  o f  a n i m a l s  w h i c h  c a n  b e  s t o c n e d  i n  a r e s e r v e  i s  a 

f u n c t i o n  o f  b o t h  t h e  r e s o u r c e  a v a i l a b i l t y  a n d  t h e  h e r b i v o r e s '  

f e e d i n g  r e q u i r e m e n t s .  T h e  p r e v i o u s  s e c t i o n  o u t l i n e d  t n e  

i m p o r t a n c e  o f  f o u r  m a i n  a s p e c t s  I n  i n f l u e n c i n g  i t s  a s s e s s m e n t .  

T h e s e  w e r e  t h e  p r i m a r y  p r o d u c t i o n ,  w h i c h  1 s  a f u n c t i o n  o f  

r a i n f a l l ,  t o p o g r a p h y ,  h a b i t a t  t y p e ,  a n d  f o r a g e  t y p e .  A  f i f t h  

a s p e c t ,  w h i c h  w a s  m e n t i o n e d  b y  C o l l i n s o n  a n d  G o o d m a n  ( H o i )  i s  

t h e  t e n d e n c y  o f  g r a z e r s  t o  r e m a i n  f o r a g i n g  o n  a p a r t i c u l a r  

h a b i t a t  w h i c h  I w i l l  r e f e r  t o  a s  t h e  " m i n i m u m  g r a z i n g  t h r e s h o l d " .  

T h e  h e r b i v o r e s  a r e  a s s u m e d  t o  f o r a g e  I n  a h a b i t a t  u n t i l  a 

c r i t i c a l l y  l o w  p l a n t  b l o . n a s s  I s  r e a c h e d .  T h i s  l e v e l  w i l l  v a r y  f o r  

d i f f e r e n t  s p e c i e s  d e p e n o l n g  o n  t h e i r  f e e d i n g  h a b i t s .  I t  c o u l d  

a l s o  b e  r e f e r r e d  t o  a s  a m e a s u r e  o f  t h e  h e r b i v o r e s '  t e n a e n c y  t o  

d i s p e r s e  b e t w e e n  h a b i t a t s  1 n  a p a t c h y  e n v i r o n m e n t .  F o r  e x a m p l e ,  

I m p a l a  h a v e  b e e n  o b s e r v e d  f e e d i n g  I n  h e a v i l y  u t i l i z e d  a r e a s  

p r a c t i c a l l y  d e v o i d  o f  g r a s s  c o v e r .  T h e  m i n i m u m  g r a z i n g  t h r e s h o l d  

f o r  t h i s  s p e c i e s  w o u l d  t h e r e f o r e  b e  v e r y  l o w .  T h e  w h i t e  r h i n o ,  

b e c a u s e  o f  I t s  l a r g e  b o d y  s i z e  a n d  p r e f e r e n c e  f o r  s h o r t  

g r a s s l a n d s  ( s e e  c h a p t e r  4 ) ,  ma y  be t y p i c a l  o f  s p e c i e s  h a v i n g  l o w  

t h r e s h o l d  l e v e l s .  Z e b r a ,  o n  t h e  o t h e r  h a n d ,  t e n d  t o  s e l e c t  f o r  

t h e  t a l l e r  g r a s s l a n d s  w i t h  h l g n e r  p l a n t  b 1  o m a s s e s  ( c h a p t e r  4 ) .  

T h e s e  s p e c i e s  a r e  c h a r a c t e r l s t 1 c  o f  g r a z e r s  w i t h  f a i r l y  h i g h  

t h r e s h o l d  l e v e l s .

T h e  I m p o r t a n c e  o f  t h e s e  s p e c i e s  c h a r a c t e r i s t i c  t h r e s h o l d  l e v e l s  

b e c o m e s  a p p a r e n t  w h e n  r e l a t i n g  t h e m  t o  t h e  h a b i t a t ' s  a c c e p t a b l e  

l e v e l  o f  c o n d i t i o n ,  I . e .  t h e  l e v e l  o e y o n d  w h i c h  p l a n t  g r o w t h  

c e a s e s .  I f  a s p e c i e s  m i n i m u m  t h r e s h o l d  l e v e l  1 s  b e l o w  t h a t  o f  t h e  

h a b i t a t ' s  a c c e p t a D l e  c o n d i t i o n ,  t h e n  i t  1 s  l i k e l y  t n a t  t n e
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h a o i t a t  w i l l  b e  g r a z e d  b e y o n d  a l e v e l  a t  w h i c h  r e c o v e r y  c a n  

o c c u r .

T h e  a i m  o f  t r i e  m o d e l  w a s  t o  i n v e s t i g a t e  t h e  p o s s i b l e  c o n s e q u e n c e s  

o f  v a r y i n g  t h e  m i n i m u m  g r a z i n g  t h r e s h o l d s  o n  t h e  h a b i t a t ' s  

c o n d i t i o n s .  T h e  m o d e l  w a s  p r o g r a m m e d  u s i n g  t h e  A p p l e  v e r s i o n  o f  

U C S O  P a s c a l .

f i . 4 . 2  S t r u c t u r e  o f  t h e  M o d e l

6 . 4 . 2 . 1  O v e r v i e w

T h e  m o d e l  h a s  b e e n  b a s e d  l a r g e l y  o n  t h e  f i e l d  d a t a  c o l l e c t e d  

d u r 1 * v »  t h e  s t u d y  ( r e f e r  t o  c h a p t e r s  3 a n d  4 ) .  I t  s i m u l a t e s  t h e  

a m o u n t  o f  n l a n t  b i o m a s s  a v a i l a o l e  a t  t h e  e n d  o f  e a c h  s e a s o n  i n  

r e s p o n s e  t o  d i f f e r e n t  a n i m a l  d e n s i t i e s  a n d  m i n i m u m  g r a z i n g  

l c - v e l s .  T n e  m o d e l  w a s  c o n s t r u c t e d  u s i n g  a s i m p l e  " s u p p l y  a n d  

d e m a n d "  a p p r o a c h ,  t h e  s u p p l y  b e i n g  t h e  a v a i l a b i l i t y  o f  p l a n t  

f o r a g e ,  a n d  t n e  d e m a n d  b e i n g  t h e  h e r b i v o r e s '  r e q u i r e m e n t s .

T h e  s u p p l y  o r  a v a i l a b i l i t y  o f  t h e  p l a n t  b i o m a s s  w a s  c a l c u l a t e d  

f o r  t h e  d i f f e r e n t  f o r a g e  t y p e s  ( I . e .  p a l a t a o l e ,  i n t e r m e d i a t e  an d  

u n p a l a t a b l e )  w i t h i n  e a c h  o f  t h e  f i v e  h a b i t a t s  ( I . e .  s e c o n d a r y  

g r a s s l a n d s ,  p e d i m e n t  g r a s s l a n d s ,  v a l l e y  s a v a n n a s ,  h i l l s i d e  

s a v a n n a s  a n d  t h i c k e t s ) .  T h e  i n i t i a l  s t a n d i n g  c r o p s  i n  e a c h  

h a o i t a t ,  e x c e p c  t h e  h i l l s i d e  s a v a n n a s  w h i c h  w e r e  e s t i m a t e d ,  w e r e  

b a s e d  o n  t h e  b i o m a s s e *  c a l c u l a t e d  u s i n g  t h e  B o a r d  m e t h o d  

d i s c u s s e d  I n  c h a p t e r  3 .  T h e  p r i m a r y  p r o d u c t i o n  d u r i n g  e a c h  s e a s o n  

w a s  e s t i m a t e d  u s i n g  t h e  r e g r e s s i o n  e q u a t i o n  c a l i b r a t e d  b y  

R u t h e r f o r d  ( 1 9 8 0 ) .

P r i m a r y  P r o d u c t i o n  *  - 1 1 3 . 0  + 5 . 4 8  R a i n f a l l ........................6 . 7

T h e  r a i n f a l l  d a t a  w a s  g e n e r a t e d  e i t h e r  r a n d o m l y  o r  u s i n g  a c t u a l  

f i g u r e s  m e a s u r e d  i n  t n e  r e s e r v e .  O n l y  a c t u a l  r a i n f a l l  d a t a  a r e  

u s e d  i n  t h e  i t e r a t i o n s .

T h e  r e q u i r e m e n t s  o f  e a c h  h e r o i v o r e  s p e c i e s  ( e . g .  w h i t e  r h i n o ,



h a r t e o e e s t ,  w i l d e o e e s t ,  z e o r a  a n d  n n p a l a )  w a s  c a l c u l a t e d  a s  

f o l l o w s .  F i r s t ,  t h e  i n i t i a l  b i o m a s s e s  w e r e  r e a d  i n .  T h e n  t h e  

c o n s u m p t i o n  r a t e s  a r e  c a l c u l a t e d  u s i n g  t n e  m e t a b o l i c  m a s s  a n a  

d a i l y  i n t a k e  r e l a t i o n s h i p  s i m i l a r  t o  t h a t  u s e d  b y  S i n c l a i r  

( 1 9 7 7 ) .  T n e  a m o u n t  o f  n l a . . t  b i o m a s s  c o n s u m e d  f r o m  e a c h  d i e t a r y  

t y p e  i n  a h a b i t a t  w a s  c a l c u l a t e d  b a s e d  f i r s t l y  on t h e  h e r b i v o r e s '  

h a b i t a t  a n d  d i e t a r y  s e l e c t i o n  c o e f f i c i e n t s ,  ( d e t e r m i n e d  1 n  

c h a p t e r  4 ) ,  a n d  s e c o n d l y  o n  t h e  w h i t e  r h i n o s '  m i n i m u m  g r a z i n g  

t h r e s h o l d s .

T h e  " c o n d i t i o n  i n d i c e s "  f o r  e a c n  h a b i t a t  w e r e  c a l c u l a t e d  b y  

w e i g h t i n g  e a c h  h a b i t a t  a n d  f o r a g e  t y p e  b y  I t s  I m p o r t a n c e  t o  t h e  

w h i t e  r h i n o .  F o r  i n s t a n c e  t n e  p l a n t  b i o m a s s e s  i n  t h e  t h i c k e t s  

w i l l  b e  w e i g h t e d  h i g h e r  t h a n  t h e  b i o m a s s  1 n  t h e  h i l l s i d e  

s a v a n n a s .  S i m i l a r l y ,  t h e  b i o m a s s  o f  t h e  p a l a t a D l e  s p e c i e s  a r e  

w e i g h t e d  h i g h e r  t h a n  t h e  u n p a l a t a b l e  s p e c i e s .  T h e s e  w e i g h t i n g s  

r a n g e  f r o m  0 t o  1 ,  U i n d i c a t i n g  p o o r  c o n d i t i o n  a n d  1 i n d i c a t i n g  

g o o d  c o n d i t i o n .  T a b l e  6 . 2  s u m m a r i z e s  t h e s e  w e i g h t i n g  f a c t o r s .  

A l t h o u g h  t h e s e  c o n d i t i o n  I n d i c e s  a r e  l a r g e l y  s u b j e c t i v e ,  t h e y  do 

p r o v i d e  a m« ?ans o f  g a u g i n g  t h e  i m p a c t  o f  t h e  h e r b i v o r e s  u n d e r  

d i  f f e . v n t  c o n d i t i o n s .

6 . 4 . 2 . 2  T h e  M a i n  A s s u m p t i o n s  a n d  C o n d i t i o n s

( 1 )  T h e  g r o w t h  o r  p r o d u c t i o n  o f  t h e  v e g e t a t i o n  1 s  d r . v e n  b y  

t n e  r a i n f a l l  a l o n e .

( 1 1 )  T h e  a m o u n t  o f  g r a s s  b i o m a s s  1 n  a p a r t i c u l a r  h a b i t a t  c a n n o t  

I n c r e a s e  b e y o n d  a s e t  m a x i m u m .

( 1 1 1 )  C o m  p e t i t i o n  b e t w e e n  t h e  g r a s s e s  a n d  b e t w e e n  t n e  g r a s s e s  

a n d  t r e e s  d o e s  n o t  I n h i b i t  g r a s s  p r o d u c t i o n .

( 1 v ) P r e v i o u s  g r a z i n g  d o e s  n o t  a f r e e t  g r a s s  p r o d u c t i o n .

( v )  O n l y  t h e  f i v e  m a j o r  h e r b i v o r e s  c a n  c o n s u m e  g r a s ' ,  m a t e r i a l .  

( v 1 )  I n t e r s p e c i f i c  i n t e r a c t i o n s  b e t w e e n  t h e  h e r b i v o r e s  n r c u r s  

I n d i r e c t l y  t h r o u g h  t h e  u t i l i z a t i o n  o f  s i m i l a r  r e s o u r c e s .

( v 1 1 )  M o v e m e n t  b e t w e e n  h a b i t a t s  1 s  d e t e r m i n e d  b y  t h e  h e r b i v o r e s '  

d i s t r i b u t i o n  c o e f f i c i e n t s  a n d  t h e i r  m i n i m u m  f e e d i n g  t h r e s h o l d  

l e v e l  s .

( v 1 1 1 )  T h e  d e n s i t i e s  o f  t h e  f o u r  a s s o c i a t e d  g r a z e r s  a r e  f i x e d .
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T a b l e  6 . 2  : W e i g h t i n g  C o e f f i c i e n t s  ( WC)  u s e d  t o  e s t i m a t e  " h a b i t a l
c o n d i t i o n ” . T he  P r e f e r e n c e  I n d i c e s  ( P I )  f o r  t h e  f o r a g e  
t y p e  a n d  h a b i t a t  a r e  c a l c u l a t e d  u s i n g  e q u a t i o n s  s i m i l a r  
t o  4 . 5  and 4 . 6 ,  r e s p e c t i v e l y .

F O R A G E
T Y P E

S e c o n d a r y
g r a s s l a n d

P e d i m e n t
g r a s s l a n d

V a l l e y
s a v a n n a

H i l l s i d e
s a v a n n a T h i c k e t

P i WC P I WC t>I l !C PI tic P I wc

1 . 5 0 . 6 1 . 5 0 . 6 2 . 0  0 . 8 0 . 0 0 . 0 2 . 5 1 . 0

P a l a t a b l e 1 . 9 0 . 6 3 . 2 1 . 0 2 . 1  0 . 7 1 . 2 0 . 4 1 . 4 0 . 4

I n t e r m e d i a t e 0 . 3 0 . 4 0 . 7 0 . 8 0 . 8  1 . 0 0 . 8 1 . 0 0 . 7 0 . 9

U n p a l a t a b l e 4 . 0 1 . 0 0 . 3 0 . 1 0 . 3  0 . 1 0 . 0 0 . 0 c . o 0 . 0

H a b i t a t  W e i g h t i n g  C o e f f i c i e n t  = P r e f e r e n c e  I n d e x  f o r  H a b i t a t  h

Max i mum P r e f e r e n c e  I n d e x

D i e t a r y  W e i g h t i n g  C o e f f i c i e n t ^  *  P r e f e r e n c e  I n d e x  f o r  f o r a g e  t y p e  i

Max i mum P r e f e r e n c e  I n d e x  f o r  i
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( i x )  T h e  a n n u a l  c y c l e  i s  d i v i d e d  tip i n t o  f o u r  s e a s o n s ,  s i m i l a r  

t o  t h o s e  d e f i n e d  i n  c h a p t e r  4.

6 . 4 . 2 . 3  T h e  M o d e l

T h e  m o d e l  c a n  D e  b r o k e n  u p  i n t o  t h r e e  m a j o r  p a r t s  ( s e e  F i g u r e  

6 . 3 ) .  T h e  f i r s t  p a r t  c a l c u l a t e s  t h e  p l a n t  b i o m a s s  a v a i l a b l e  t o  

t h e  h e r b i v o r e s  a t  t n e  b e g i n n i n g  o f  e a c h  s e a s o n .  T h e  s e c o n d  p a r t  

c a l c u l a t e s  t h e  t o t a l  c o n s u m p t i o n  o f  e a c h  f o r a g e  t y p e  i n  e a c h  

h a b i t a t .  T h e  t h i r d  s e c t i o n  t h e n  c a l c u l a t e s  t n e  a m o u n t  o f  b i o m a s s  

l e f t  o v e r  a t  t h e  e n d  o f  e a c n  s e a s o n .  A p p e n d i x  M g i v e s  a l i s t i n g  

o f  t n e  p r o g r a m .

T h e  a m o u n t  o f  p l a n t  b i o m a s s  a v a i l a b l e  a t  t h e  b e g i n n i n g  o f  t n e  

s e a s o n  i s  c a l c u l a t e d  u s i n g  t h e  i n i t i a l  b i o m a s s e s ,  r e a d  i n  

( p r o c e d u r e  R E A J J A T A )  a t  t h e  b e g i n n i n g  o f  t h e  p r o g r a m ,  a n d  t h e  

p r o d u c t i o n  i p r o c e d u r e  P R O D U C T I O N )  e s t i m a t e d  f r o m  t h e  

R a 1  n f a l  1 / p r i  m a r y  p r o d u c t i o n  r e l a t i o n s h i p .  T h e s e  v a l u e s  a r e  t h e n  

a d d e d  t o g e t h e r  ( p r o c e d u r e  V E G E T A T I O N ) .

T n e  a m o u n t  c o n s u m e d  i s  t h e n  c a l c u l a t e d  f o r  e a c h  f o r a g e  t y p e  u s i n g  

t h e  d i e t a r y  p r e f e r e n c e  I n d i c e s  d e t e r m i n e d  f o r  e a c h  s p e c i e s  

( p r o c e d u r e  A N M C O N S ) .  T h e  t o t a l  a m o u n t  o f  p l a n t  b i o m a s s  c o n s u m e d  

b y  t h e  h e r b i v o r e s  1 s  t h e n  s u b t r a c t e d  f * - om t h e  a m o u n t  a v a i l a b l e  a t  

t h e  b e g i n n i n g  o f  t h e  s e a s o n  ( p r o c e d u r e  V E 3 C 0 N S ) .  T h e s e  p r o c e d u r e s  

c a l c u l a t e  t h e  t o t a l  a m o u n t  o f  p l a n t  b i o m a s s  l e f t  a t  t h e  e n d  o f  

t h e  s e a s o n .

T h e  n e x t  p a r t  o f  t h e  p r o g r a m  c o n c e r n s  t h e  c o m p a r i s o n  o f  t h e s e  

v a l u e s  w i t h  t h e  m i n i m u m  g r a z i n g  t h r e s h o l d  l e v e l s .  I f  t h e  a m o u n t  

o f  p l a n t  b i o m a s s  l e f t  a t  t n e  e n d  o f  t n e  s e a s o n  I s  l e s s  t / i a n  t h e  

" m i n i m u m  g r a z i n g  t h r e s h o l d " ,  t h e n  t h e  p r o g r a m  i s  r e - r u n ,  b u t  n o w 

u s i n g  t h e  m o d i f i e d  d i s t r i b u t i o n  c o e f f i c i e n t s  c a l c u l a t e d  1 n  

p r o c e d u r e s  M O D M I N J I S T  a n d  M O D D I S T .  T h e s e  d i s t r i b u t i o n  

c o e f f i c i e n t '  a r e  m o d i f i e d  a s  f o l l o w s .  T h e  a n i m a l  b i o m a s s ,  i n  t h e  

h a b i t a t  w h i c h  h a s  b e e n  g r a z e d  b e l o w  t h e  m i n i m u m  t h r e s h o l d ,  I s  

c a l c u l a t e d  s o  t h a t  o n l y  t h e  m i n i m u m  b i o m a s s  i-s l e f t  a t  t h e  e n d  o f



1 5 0 .

C  S t a r t  )

1
J Read i n i t i a l /
L bionass J
I  Read 7
I  r a i n f a l l  /

/Read d i  s t r i b u 1 1 oiV 
c o e f f i c i e n t s /

V e g e t a t i o n
p r o d u c t i o n

P l a n t  bi omass 
a v a l l a b l e

H e r b i v o r e  
bi o mas s  p e r  

h a b U a t

C o n s u mp t i o n  
p e r  h a b i t a t

P l a n t  bi omass 
l e f t

R e a d j u s t
d i s t r i b u t i o n
c o e f f i c i e n t s

F i g u r e  6 . 3  : F l o w  d i a g r a m  i l l u s t r a t i n g  t h e  s e qu e n ce  o f  c a l c u l a t i o n s  
f o r  each s e a s o n a l  i n t e r a t i o n  o f  t h e  m o d e l .
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t n e  s e a s o n .  T h e  r e s t  o f  t h e  a n i m a l  b i o m a s s  i s  t h e n  a l l o c a t e d  t o  

t h e  o t h e r  f o u r  h a b i t a t s  d e p e n d i n g  o n  t h e i r  r e l a t i v e  I m p o r t a n c e  t o  

e a c h  o f  t h e  t e r b l v o r e  s p e c i e s  b e i n g  c o n s i d e r e d .  T n e  p r o g r a m  1 s  

now r e - l n l t i a l  1 z e d  u s i n g  t h e  new d i s t r i b u t i o n  c o e f f i c i e n t s .  T h i s  

w h o l e  p r o c e s s  c a n  b e  r e - i t e r a t e d  u n t i l  t h e  y e a r  e q u a l s  t h e  p e r i o d  

s e t  p r i o r  t o  1 t s  r u n .

6 . 4 . 3  R e s u l t s  a n d  D i s c u s s i o n

A s e r i e s  o f  i t e r a t i o n s  o f  t h e  m o d e l  w e r e  c o m p u t e d  a t  4 d i f f e r e n t  

w h i t e  r h i n o  b i o m a s s e s  ( I . e .  2 k g / h a ,  5 k g / h a ,  1 0  k g / h a  a n d  2 0  

k g / h a )  a n d  6 d i f f e r e n t  m i n i m u m  g r a z i n g  t h r e s h o l d  l e v e l s  ( I . e .  J . 0  

k g / h a ,  50  k g / h a ,  :  0 0  k g / h a ,  1 5 0  k g / h a ,  2 0 0  k g / h a  a n d  2 5 0  k g / h a ) .  

T h e  o v e r a l l  h a o i t a t  c o n d i t i o n  ( I n d i c e s )  a t  t h e  e n d  o f  a s e t  t i m e  

p e r i o d  ( 1  y e a r )  a r e  p r e s e n t e d  1 n  F i g u r e  6 . 4 .

T h e  t h r e e - d i m e n s i o n a l  g r a p h  ( F i g u r e  6 . 4 )  I l l u s t r a t e s  t h e  e x p e c t e d  

r e s u l t s  u n d e r  t h e  d i f f e r e n t  g r a z i n g  c o n d i t i o n s .  I n  a l l  c a s e s  t h e  

h a b i t a t  c o n d i t i o n  d e t e r i o r a t e d  w i t h  I n c r e a s i n g  h e r o i v o r e  b i o m a s s  

( o r  d e n s i t y ) .  T h i s  w a s  e x p e c t e d  a s  a g r e a t e r  o f f t a k e  o f  p l a n t  

b i o m a s s  o c c u r s  a t  h l g n e r  d e n s i t i e s .  T h e  m o s t  n o t a b l e  f e a t u r e  

h o w e v e r ,  w a s  t h e  I n f l u e n c e  o f  t h e  m i n i m u m  g r a z l . ' . g  t h r e s h o l d s  a t  

v a r y i n g  d e n s i t i e s  o f  w h i t e  r h i n o s .  A t  l o w  w h i t e  r h i n o  b i o m a s s e s  

( 0 . 1  x 1 0 6 k g )  t h e  I m p o r t a n c e  o f  t h e s e  l e v e l s  I s  o n l y  s l i g h t .  T h i s  

c a n  b e  e x p l a i n e d  b y  t n e  f a c t  t h a t  t h e  c o n s u m p t i o n  o f  t h e  p l a n t  

b i o m a s s  b y  t h e  h e r b i v o r e s  a t  l o w  d e n s i t i e s  I s  s m a l l  r e l a t i v e  t o  

t h e  p r i m a r y  p r o d u c t i o n .  H o w e v e r ,  a s  t h e  h e r b i v o r e  b i o m a s s  

I n c r e a s e s  t h e n  t h e  I m p o r t a n c e  o f  t h e  m i n i m u m  g r a z i n g  l e v e l s  

I n c r e a s e s  a n d  t h e  d i f f e r e n c e s  b e c o m e  m o r e  m a r k e d .  A t  h i g h e r  

h e r b i v o r e  b i o m a s s e s ,  c o n s u m p t i o n  I s  v e r y  h i g h .  T h e r e f o r e  s l i g h t  

c h a n g e s  I n  t h e i r  m i n i m u m  t h r e s h o l d  l e v e l s  s h o w s  m a r k e d  c h a n g e s  I n  

t h e  h a b i t a t ' s  c o n d i t i o n .

T h e  m a i n  I m p l i c a t i o n s  a r i s i n g  f r o m  t h e s e  r e s u l t s  b e c o m e  I m p o r t a n t  

w h e n  e s t i m a t i n g  c a r r y i n g  c a p a c i t y  d e n s i t i e s  o f  h e r b i v o r e s ,  w h i c h  

t e n d  t o  s e l e c t  s i t e s  o f  l o w  p l a n t  b i o m a s s .  F o r  e x a m p l e ,  s p e c i e s  

s u c h  a s  I m p a l a  a n d  w h i t e  r h i n o  w i l l  t e n d  t o  s h o w  m a r k e d  

d i f f e r e n c e s  I n  t n e l r  e f f e c t s  o n  t h e  h a b i t a t s  a s  b i o m a s s e s  a r e



F i g u r e  6 . 4  : A  3 - d i n e n s i o n a l  g r a p h  d e p i c t i n g  t h e  r e l a t i o n s h i p s  b e t w e e n  
w h i t e  r h i n o  b i o m a s s ,  t h e  m i n i m u m  g r a z i n g  t h r e s h o l d  a n d  
h a b i c a t  c o n d i t i o n .
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a l t e r e d .  H e n c e ,  t h e s e  s p e c i e s  w i l l  p l a y  a m a j o r  r o l e  i n  

i n f l u e n c i n g  t h e  h a b i t a t s  c a r r y i n g  c a p a c i t y .

T h e  m o d e l  w a s  s i m p l e  1 n  I t s  a p p r o a c h  s o  a s  t o  h . j n l i g h t  t h e  

I m p o r t a n t  a s p e c t s  r e q u i r i n g  f u r t h e r  r e s e a r c h .  T h e  n e x t  s t e p  

t h e r e f o r e  s h o u l d  be t o  c r e a t e  a m o r e  s o p h i s t i c a t e d  m o d e l  w h i c h  

w o u l d  r e f l e c t  t h e  p i a n t - h e r b i v o r e  s y s t e m s  m o r e  a c c u r a t e l y .  I n  

a d d i t i o n ,  a b e t t e r  m e t h o d  o f  a s s e s s i n g  t n e  h a b i t a t ' s  c o n d i t i o n  

m u s t  b e  d e v i s e d  s o  t h a t  m o r e  r e a l i s t i c  c o m p a r i s o n s  c a n  b e  m a d e  

• - 1 t h  t h e  r e a l  w o r l d .



a p p c n d i x

L i n e a r  C a l i b r a t i o n  C u r v e s  F i t c e d  t o  t h e  D r y  H e i g h t  o f  G r a s s  a n d  E o a r d  
f o r  t h e  T w o  M a j o r  S e a s o n s .

( a )  We t  S e a s o n .

S C w W C E / D F  : N S
T C ’ T P L  0  5 -  7 2 0 . :

R E C  i “ 3 0 : .  &  - :  :• 5  . :  •' i  . ?
r [ S i j  - : -1 & : * : . > : •
R  -  3 .  S i  2

Y H r t T  *  s  : r t ‘ -  . 1 0 ;

( b )  D r y  S e a s o n .

B i o m a s s  ( g )
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APPENDIX B

R e s u l t s  o f  C h i - : a u a r e  t e s t s  c o mp a r i n g  s e a s o n ? !  d i f f e r e n c e s  i n  t h e  h a b i t a t  
s e l e c t i o n  o f  a l l  o c u r o r s .  ( *  -  S i g n i f i c a n t  a t  t h e  5 *  l e v e l ,  * *  *  
S i g n i f i c a n t  a t  t h e  I f .  l e v e l  and NS ■ No s i g n i f i c a n c e ) .

( 1  u . .

E a r l y  L a t e  E a r l y  L a t e  
i r e  w e t  w e t  d r y  d r y

r-' ire 5 6 . 1 * * 5 5 . 1 * * 2 1 . 5 * * . 5 . 0 * *
E a r l y  we t - - 7 . 5 NS 2 0 . 8 * * 5 8 . 0 * *
L a t e  we t - - - 5 . 8 NS 2 8 . 0 * *
E a r l y  d r y - - - - 7 . 0 NS
L a t e  d r y

( 1 i )  H a r t e b e e s t .
E a r l y L a t e E a - ' l y L a t e

F i r e we t we t d r y d r y

F i r e
E a r l y  we t

- o . o NS 8 3NS 

0 . 0 NS
1 0 1 . 1 * *  

+ *
1 0 1 . 1

3 8 . 1 * *
3 0 . 0 * *

L e t e  we t - - - 3 8 7 ; 1 * * 3 3 . 1 * *
E a r l y  d r y - - - - 7 5 . 6 * *
L a t e  d r y • • • • •

( 1 1 1 )  W i l d e b e e s t .

F i r e
E a r l y
we t

L a t e
wet

E a r l y
d r y

L a t e
d r y

F 1 r e a» 1 2 . 0 * 2 6 . 7 * * 1 2 . 5 * 4 0 . 9 * *
E a r l y  wet - 2 6 . 7 * * 5 . 0 NS 2 3 . 8 * *
L a t e  wet - - - 4 5 . 0 * * 7 5 . 9 * *
E a r l y  d r y - - - - 4 5 . 9 * *
L a t e  d r y m - * - -
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APPENDIX B (cont.)

( 1 v ) Z e b r a .

E a r l y  L a t e  E a r l y  L a t t  
F i r e  we t  we t  d r y  d r y

F i r e . 4 0 . 8 * * 5 2 . 4 * w 6 6 . 0 * * 3 5 2 4 . 8 * *

E a r l y  w e t - - P . 0 NS 4 0 . 6 * * 2 5 . 5 * *

L a t e  w e t - - - 6 4 . 8 * * 5 5 . 4 * *

E a r l y  d r y - - - - 2 0 2 . 7 * *

L a t e  d r y

( v )  I m p a i a .

F i r e
E a r l y
wet

L a t e
we t

E a r l y
d r y

L . " t e
d r y

F 1 r e 0 . 0 NS 2 5 . 6 * * 4 4 . 8 * * 9 9 . 0 * *

r a r l y  w e t - - 2 1 . 3 * * 3 6 . 8 * * 2 2 . 3 * *

L a t e  w e t - - - 8 9 . 1 * * 5 7 . 8 * *

E a r l y  d r y - - - - 5 1 . 4 * *

L a t e  d r y - - • •
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APPENDIX C.

R e s u l t s  o f  C h i - s q u a r e  t e s t s  c o m p a r i n g  s e a s o n a l  d i f f e r e n c e s  i n  h a b i t a t  
s e l e c t i o n  b e t w e e n  t h e  w h i t e  r h i n o  a n d  o t h e r  g r a z e r s .  ( *  «  S i g n i f i c a n t  
a t  t h e  5 "  l e v e l ,  * *  *  S i g m f  c a n t  a t  t h e  1% l e v e l  a n d  N S  = No  s i g n i f i ­
c a n c e ) .

( i ) K i r e .

W h i t e  r h i n o H a r t e b e e s t W i 1 d e b e e s t Z e b r a I m p a l a

W h i t e  r h i n o 4 5 . 0 * * 1 8 . 3 * * 1 1 . 4 * * 2 5 . 3 * *

H a r t e b e e s t - - 5 . 8 NS 1 2 2 . 8 * * 1 2 1 . 3 * *

W i 1 d e b e e : t - - - 6 2 . 9 * * 6 5 . 3 * *

Z e b r a - - - - 2 1 . 3 * *

I m p a l a - - • •

( i i )  E a r l y  w e t .

W h i t e  r h i n o H a r t e b e e s t W i l d e b e e s t Z e b r a I m p a l a

W h i t e  r h i n o 2 3 . 5 * * 4 2 . 3 * * ? 5 . 8 * * 1 9 7 . 3 * *

H a r t e b e e s t - - 2 1 . 3 * * 5 . 8 NS 1 2 1 . 3 * *

W i l d e b e e s t - - - 7 . 5 NS 5 3 . 3 * *

Z e b r a - - - - 6 5 . 3 * *

I m p a l a - - - - -

( i i i ) L a t e  w e t .

v . ' h i t e  r h i n o H a r t e b e e s t  W i V s b e e s t Z e u r a I m p a l a

W h i t e  r h i n o 8 3 . 9 * * 8 7 . 6 * * 1 0 1 . 8 * * 1 8 9 . 0 * *

H a r t e b e e s t - - 1 3 . 3 * * 1 2 . 5 * 6 8 . 0 * *

W i I d o b e e s t - - - 4 7 . 5 * * 4 8 . 0 * *

Z e b r a - - - - 8 5 . 3 * *

I m p a l a - - - - -



1 5 8 .
A P P E N D I X  C ( c o n t . )

( i v )  E a r l y  d r y .

W h i t e  r h i n o H a r t e f c e e s t  W i l d e b e e s t Z e b r a f m p a l a

W h i t e  r h i n o 3 9 6 . 4 * * 2 8 . 5 * * 8 0 . 8 * * 1 6 6 . 4 * *

H a r t e b e e s t - - 9 4 . 1 * * 1 8 3 . 1 * * 2 8 9 . 0 * *

Wi 1 d e b e e s t . • - - 1 0 4 . 8 * * 2 1 4 . 4 * *

Z e b r a - - - - 1 4 3 . 0 * *

I m p a l a - - - - -

( v )  L a t e  d r y .

W h i t e  r h i n o H a r t e b e e s t  W i l d e b e e s t Z e b r a I m p a l a

W h i t e  r h i n o 5 3 . 9 * * 1 3 . 8 * * 2 0 4 . 0 * * 3 9 . 8 * *

H a r t e b e e s t - - 1 1 7 . 9 * * 1 5 7 7 . 7 * * 4 3 . 3 * *

W i l d e b ^ e s t - - - 2 6 7 . 7 * * 7 1 . 7 * *

Z e b r a - - - - 2 8 4 . 7 * *

I m p a l a • - - - -
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A P P E N D I X  D .

R e s u l t s  f o r  S t u d e n t ' s  t - t e s t  c o m p a r i n g  s e a s o n a l  d i f f e r e n c e s  i n  t h e  
f o r a g e  t y p e  s e l e c t i o n  b y  w h i t e  r h i n o .  ( *  = S i g n i f i c a n t  a t  t h e  5% 
l e v e l ,  * *  = S i g n i f i c a n t  a t  t h e  I X  l e v e l  a n d  NS  = No  s i g n i f i c a n c e ) .

( i )  P a l a t a b l e  s p e c i e s .

F i  r e
E a r l y
w e t

L a t e
w e t

E a r l y
d r y

L a t e
d r y

F i r d - 1 . 6 NS

1 . 2 NSE a r l y  w e t - -

L a t e  w e t - - - 1 . 8 *

E a r l y  d r y - - - - 1 . 0 N S

L a t e  d r y - - - - -

( i i )  I n t e r m e d i a t e  s p e c i e s .

E a r l y l a t . e E a r l y L a t e
F i  r e w e t w e t d r y d r y

F i r e 1 . 8 *

E a r l y  w e t - - 0 . 4 KS

L a t e  w e t - - - 1 . 4

1.0NSE a r l y  d r y - - - -

L a t e  d r y - - - - -



A P P E N D I X  E  1 6 0 .

R e s u l t s  f o r  S t u d e n t ' s  t - t e s t s  c o m p a r i n g  d i f f e r e n c e s  i n  f o r a g e  t y p e  
s e l e c t i o n  b e t w e e n  t h e  w h i t e  r h i n o  a n d  o t h e r  g r a z e r s  d u r i n g  t h e  d r y  
s e a s o n .  (**  = S i g n i f i c a n t  a t  t h e  1% l e v e l ,  *  = S i g n i f i c a n t  a t  t h e  
5% l e v e l  a n d  N S  ■ No  s i g n i f i c a n c e ) .

( i )  P a l a t a b l e  s p e c i e s .

W h i t e  r h i n o n a r t e b e e s t W i l d e b e e s t Z e b r a I m p a l a

Wh i t e r h i n o 2 . 8 * * 1 . 8 * 0 . 7 NS 0 . 1 NS

( i i ) I n t e r m e d i a t e  s p e c i e s .

W h i t e  r h i n o H a r t e b e e s t Wi l d e b e e s t Z e b r a I m p a l a

Wh i t e r h i n o - P . 9 * * 1 . 9 * 0 . 5 NS 0 . 2 NS
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APPENDIX F

K e y  t o  t h e  g r a s s  s p e c i e s  u t i l i z e d  b y  t h e  P i l a n e s b e r q  g r a z e r s

M n e m o n i c S p e c i e s

C Y D A C y n o d o n  d a c t y l  on

R H R E R h y n c h y l e t r u m  r e p e n s

H E C O H e t e r o p o o o n  c o n t . o r t u s

T H T R T h e n e d a  t r i a n d r a

E R C U E r a a r o s t i s  c u r v u l a

E R S U E .  s u p e r b a

E R R I E .  r i n i d i o r

E R G U E .  g u r a n i f l u a

H Y H I H y p a r r h e n i a  h i r t a

B O I N B o t h r i o c h l o a  i n s c u l D t a

B R S E B r a c h i a r i a  s e r r a t a

URMO U r o c h l o a  n o s a m b i c e n s i s

L O F L L o u d e t i a  f l a v i d a

D I E R D i a i t a r i a  e r i a n t h a

P A D E P a n i c u m  d e u s t u m

P A C O P .  c o l o r a t u n

S P P Y S p o r o b o l u s  p y r i m e d a l i s

UN P A U n p a l a t a b l e  s p e c i e s ,  e g .  E l y o n u r i s  a r g e n t e u s

a n d  C y m b o p o g o n  s p e c i e s
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BRSE URMO L C r L DI ER PADE P A r o SPPY UN PA
PAL HIT UNP nSEASON HABI TAT PC PI i i Cl n PC PI T c  f>T~ cc M PC PI PC PI

F i r e
VALSAV 0 . 0 0 . 0 0 . 0 0.1) 0 . 0 0 . 0 2.4 1 . 5 0.0 0.0 0.0 0.0 0.0 0.0 M 0.2 33.9 59.4 6.7 6
SECGLD 0 . 5 0 . 5 2 . 6 0.6 0 . 0 0 . 0 o.o 0.3 0.0 0.0 0.0 0.0 0.0 0.0 I L i *AL 39.1 ^8.5 11.7 9

C a r l y  wet
VALSAV 0.0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 1.2 z.o 0.0 0.0 0.0 0.0 1.2 IQ.5 30.7 0.9 24.5 44.fi 30. / 4
SECGLD IA 1?.Q i a 0 . 0 0 . 0 0.0 0.0 L i  1 . 5 c.o 0 . 0 fl*2. L A 6.6 LA 5 1 . 1 3 / . J 6.6 9

L a t e  wot VALSAV 0 . 0 0.0 ! 5 ■ 1 8 . 9 0 . 0 0 . 0 0 . 4 0 . 3 IA 1 A 0.0 0 . 0 $ A  12A 0.0 0.0 6 2 . 0 38 . 0 0.0 6
CYPAT 1 . 0 5 . 0 & A L\ 0 . 0 0 . 0 O U i a j  u l i 4.J. L f i 0 . 4 0 . 4 5A LA 6 9 . 0 2 b . 6 5.4 10

E a r l y  d r y

VALSAV
SECGLD

1 A  i L 3  
2^0 U A  

0 . 0  0 . 0

1 A
VLi

h i
a

0 . 0
0 . 0

0 . 0
0 . 0

J L I
11.5

J L I
1.6

J L I  U l  
1 0 . 8  1 0 . 8

4x8.
0.0

L i
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

1.4
2.0

0.1
0 . 4

72.fi
8 2 . 4

2 6 . 0
15.6

1.4
2.0

9
4

CYPAT 0 . 4 0 . 5 0 . 0 0 . 0 0 . 0 0 . 0 2!L2 10.i 2 . 5 0 . 9 0 . 0 0 . 0 0.0 0.0 7 5 .  r> 2 4 . 5 0.0 4
THI CKE T 0 . 0 0 . 0 4 . 4 0 . 4 0 . 0 0 . 0 0 . 5 0 . 1 L U LA 0 . 0 0 . 0 0 . 0 0.0 71.3 2fl. 7 0.0 5

L a t e  dr y
VALSAV 0 . 0 0 . 0

i i

1 . 2 0 . 0 0 . 0 3A U 1 4 J I  L M . 11,5 5 , 9 0 . 0 0 . 0 1 . 0 0 . 1 6 4 . 5 2 4 . 5 1 . 0 5
SECGLD 0 . 0 0 . 0 LI 0 . 0 0 . 0 2.7 i . i L . J  U hi I A 0 . 0 0 . 0 0.0 0 . 0 58.6 41.4 o.c 41

Appendi x : ( c o n t i n u e d )



IYIIA RIIRE HE CO TIITR ERCIJ ERSL ERRI 1 1'f.ll H VIII R0I N
SEASON HA B I TAT PC f*l he f l PC PI PC PI PC PI PC PI PC PI PC p| PC PI P I PI

F i r e VAl.SAV
SECGLD

4 3 . 1
0 . 5 H

(' l)
2 . 6

0 . 0
0 . 3

2 1 . 6
&L2

1 . 4
i  a

1 . 9
0 . 6

0 . 4
0 . 2

1 . 9
U

0 . 8
fLfc

1 0 . 4
t o

4 . 3
U

5 . 6  2 . 7  
T 7 T  O

0 . 0
6A

0 . 0
n . 6

6 . 3
3 T 7 S

1 . 3
QL

0 . 0
0 . 0

0 . 0
0 . 0

E a r ’ /  wet VALSAV
SECGLD

0 . 0
0 . 4

0 . 0
0 . 1

0 . 0
6 . 6

0 . 0
0 . 7

2 4 ^
1 0. 6

lA
0 . 7

0 . 0
0 . 9

0 . 0
0 . 2

0 . 0
JLQ

0 . 0
L I

0 . 0
2 3 . 5

0 . 0
IA

0 . 0
2 . 0

0 . 0
0 . 3

0 . 0
0 . 0

0 . 0
0 . 0 IL5

LA 0 . 0
0 . 0

0 . 0
0 . 0

L a t e  wet VALSAV
CYPAT

5 . 4
§-JL

0 . 9
3 J

0 . 4
1 . 0

0 . 1
0 . 4

3 4 . 7
O

2.2
1575

2 . 7
1 . 2

0 . 6
2 . 0

5 . 4
6 . 4

1 J
0 . 9

L2
2 . 6

IA
0 . 3

fuL
6 . 2

LA
0 . 7

0 . 0
0 . 0

0 . 0
0 . 0 H

L I
0 . 3

0 . 0
U

0 . 0
1 . 4

E a r l y  dr y

VAI SAV 
SECGLD 
CYPAT 
THI CKET

1 . 1
o . ;
0 . 0
2 . 9

0 . 2
0 . 1
0 . 0
0 . 2

1 . 7  0 . 5  
6 . 4  0 . 7  
9 . 0  3 . 2
7 7 0  3 0

3 1 J ,
32.  (
7 1

1 1
3 . 7
UTS

L U
2.1
1 . 4
O

L i
0 . 7

o

1 . 5
0 . 0

i l l

O . b
0 . 0
0 . 7
IA

0 . 7  
1 . 4  

10j  7 
O

0 . 3
0 . 1
i J
0 . 0

2 . 0
6 . 7
iJ.

IA
0 . 3
0 . 7
I d

0 . 0
0 . 0
0 . 0
0 . 0

0 0 
0 . 0  
0 . 0  
0 . 0

L i
0 . 7
U
0 . 0

L4
0 . 1
IA
0 . 0

ua.
0 . 0
0 . 0
0 . 0

IA
0 . 0
0 . 0
0 . 0

L a t e  dr y VALSAV
SECGLD

0 . 8
3 . 2

0 . 1
0 . 3

0 . 0
ISJ

0 . 0
L I

2 7 .  t
Vd.

1 . 7
o

4 . 6
0 . 0

0 . 9
0 . 0

6 J
0 . 0

IA
0 . 0

0 . 0
aaJL

0 . 0 1 . 3
1A

0 . 6
1A

1 . 3
O

u
0 . 0

\AJ
0 . 0

h i
0 . 0

0 . 0
0 . 0

0 . 0
0 . 0

Appendi x : P e r ce n t ag e  C o n t r i b u t i o n  in t he d i e t  ( P C)  and P r e f e r e n c e  I n d i c e s  ( P I )  f o r  q r a s s e r  e a t e n  by w h i t e  r h i n o s ,  
by h a b i t a t  and s eas on.  A fte*/ t o  the gr a ss spe ci e s I s g i v e n  in Ta b l e  4 1

( P A L ,  I N I  and UtIP ar e  t he p r o p o r t i o n s  o f  p a l a t a b l e ,  i n t e r m e d i a t e  and u n p a l a t a b l e  gr a ss s p e c i e s ,  r e s p e c t i v e l y ) .

SECGLD *  Secondar y g r a s s i j h d s .
VALSAV •  V a l l e y  savannas

TH I CKE T ■ At a r i a  and r i v e r i n e  t h i c k e t s
CYPAT • Cyno'rion d a c t y l  on "lawns"

n •  Number o f  t r a n s e c t s .
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APPENDIX H

Seasonal changes in the Percentage Contribution in the diet, of 

the grass species for the other larger grazers. A key to the 

grass species is given in Aooendix F .
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APPENDIX I

Summary o f  t h e  3 7  v a r i a b l e s  and t h e i r  mnemonics used i n  t h e  m u l t i ­
v a r i a t e  a n a l y s i s .

N o .  Mn e mo n i c .  V a r i a b l e .
# COVER P e r c e n t a g e  a e r i a l  c o v e r  o f  h e r b a c e o u s  l a y e r .
2 H E I G H T A v e r a g e  h e i g h t  o f  h e r b a c e o u s  l a y e r .
3 CYDA 2 c o v e r  Cy n o do n  d a c t y l  o n .
4 ARCO X c o v e r  - r i s t i d a  c o n g e s t a .
5 RHRE % c o v e r  R h y c h e l y t r u m  r e p e n s .
6 HECO 5 c o v e r  h e t e r o p o o o n  c o n t o r t u s .
7 TH TR X c o v e r  Themeda t r i a n d r a .
8 ERCU 1  c o v e r  E r a q r o s t i s  c u r v u l a .
9 E RSU % c o v e r  E .  s u p e r o a .

10 E R R I 5 c o v e r  E .  n g i d i o r .
11 E RRA X c o v e r  I. r a c e m o s a .
12 E R P L X c o v e r  E .  pTar i a.
13 ERGl) X c o v e r  £ .  g u mmi ' f l ua .
14 E L A R X c o v e r  T l i o n u r T s  a r g e n t e u s .
15 CY E X V c o « e r  t ymDcpo go n  e x c a v a t u s .
16 HY H I X c o v e r  H y p a r r n e n i a  h i r t a .

X c o v e r  T r i c n o n e u r a  q r a n d e g l u m i s .  
5 c o v e r  S o t n r i o c h l o a  i n s c u l p t a .

1 7 TRGR
18 B O I N
19 T R R E % c o v e r  T r i s t a c h y a  r ehman' TT"
20 S E F l •  c o v e r  S e t a r i a  f l a b e ' l ' l a t a .
21 6RSE -  c o v e r  B r a c h f a r i a  s e r r a t a .
22 BRNI X c o v c r  B .  n i g r o p e d a t a .
23 URMO X c o v e r  U r o c h T o a  ’n o s a ^ b i c e r s i s  

X c o v e r  l o u d e t i a  n a v f d * .24 I O F L
25 D I E R X c o v e r  t i g i t a r l a  e r i a n t h a .

X c o v e r  B i n e t e r o p o g o n  a m p l e c t a n s .  
1  r . o v e r  T r a g u s  b e r t e r o n i a n u s .
X c o v e r  Pa ni cum doust um

26 01 AM
2 7 T RBE
2. PADE
29 PACO *  c o v e r  P .  c o l o r a t u m .
30 POSQ X c o v e r  P o g b r . a r t h r i a  s q u f t r r o s a .
J 1 SPP Y X c o v e r  i p o r o b o l u s  p y r « m l a a l i s .
32 C H VI X c o v e r  C h l o r i s  v l r g a t a .
33 S E N I i  c o v e r  S e t a r i a  n i g r T r o s t r i s
34 S P A F •  c o v e r  S p o r o b o i u s  a f r i c a n u s
35 P E ° A X c o v e r  P e r o t u s  p a t e n s .
3b ERCR X c o v e r  r a q r o s t i s  fcpecies
37 DI SM X c o v e r  E n g i t a r l a  s m u t s l l .



APPENDIX J

The u n i v a r i a t e  F  r a t i o s  w i t h  p e r c e n t a g e  l e v e l s  o f  p r o b a b i l i t y  f o r  
ea ch o f  t h e  37  v a r i a b l e s .

V a r i a b l e W i l k s '  Lambda L n i v a r i a t e  F  r a t i o P r o b a b i l i t y

COVER 0 . 9 1 9 7 5 2 . 2 9 0 0 . 0 6 4 5
H E I G H T 0 . 9 0 3 0 3 2 . 8 1 9 0 . 0 2 8 8
CY DA 0 . 8 9 4 1 7 3 . 1 0 7 0 . 0 1 8 5
ARCO 0 . 8 8 1 9 6 3 . 5 1 3 0 . 0 0 9 8
RKRE 0 . 7 9 2 5 0 6 . 8 7 3 0 . 0 0 0 1
HECO 0 . 8 2 7 0 1 5 . 4 9 1 0 . 0 0 0 5
T HTR 0 . 9 4 5 4 5 1 . 5 1 5 0 . 2 0 3 2
.«<CU 0 . 9 5 9 6 5 1 . 1 0 4 0 . 3 5 8 8
ERSII 0 . 9 6 8 3 3 0 . 8 5 8 0 . 4 9 1 5
E R R I 0 . 9 7 1 5 9 0 . 7 6 7 0 . 5 1 8 6
E RRA 0 . 9 9 2 3 4 0 . 2 0 2 0 . 9 3 6 4
Z R P L 0 . 9 9 6 3 4 0 . 0 9 6 0 . 9 8 3 4
ERGU 0. 87 8 f c2 3 . 6 2 0 0 . 0 0 8 3
' L A R 0 . 9 8 2 6 5 0 . 4 6 3 0 . 7 6 2 4
u Y E X 0 . 9 * 8 8 9 0 . 8 4 2 0 . 5 0 1 1
H Y H I 0 . 9 5 0 7 6 1 . 3 5 9 0 . 2 5 3 ’
TRGR 0 . 9 5 0 7 6 1 . 5 0 2 0 . 2 0 6 9
BO I N 0 . 9 7 b t 4 0 . 5 8 3 0 . 6 7 5 0
TR RE 0 . 8 1 7 3 1 5 . 8 6 8 0 . 0 0 0 3
S E F L 0 . 9 6 1 1 6 1 . 0 6 1 0 . 3 7 9 8
BRSE 0 . 8 7 2 4 6 3 . 8 3 7 0 . 0 0 6 0
BRNI 0 . 9 4 7 9 6 1 . 4 4 1 0 . 2 2 5 7
URMO 0 . 9 3 S 1 5 1 . 7 9 0 0 . 1 3 6 2
L O F L C . 94598 1 . 4 7 0 0 . 2 1 6 7
O I E R 0 . 9 7 9 9 1 j . 5 3 8 0 . 7 0 8 1
‘  I AM 0 . 9 8 9 5 8 0 . 2 7 6 0 . 8 9 2 7
. RBE 0 . 9 8 9 1 1 0 . 2 8 9 0 . 8 8 4 6
PADE 0 . 7 8 2 9 2 7 . 2 7 8 0 . 0 0 0 0
PACO 0 . 9 3 1 9 6 0 . 4 8 2 0 . 7 4 8 7
POSQ 0 . 9 6 7 3 5 0 . 6 8 5 0 . 4 7 5 2
SPPY 0 . 8 7 6 5 4 3 . 6 9 7 0 . 0 0 7 4
CHVI 0 . 9 5 4 6 0 1 . 2 4 8 0 . 2 9 5 1
S E N I 0 . 9 8 7 0 2 0 . ? 4 5 0 . 8 4 6 9
S P A F 0 . 8 4 4 6 5 <*. 828 0 . 0 0 1 3
P E P A 0 . 9 8 5 ^ 7 0 . 3 7 8 0 . 8 2 3 3
ERCR 0 . 9 6 7 1 6 0 . 6 9 1 0 . 4 7 1 9
DI SM 0 . 9 9 0 0 5 0 . 2 6 3 0 . 9 0 0 6



1 6 7 .  

A p p e n d i x  K

T h e  s t a n d a r d i z e d  w e i g h t s  f o r  3 7  v a r i a b l e s  f r o m  a O . F . A .  
s p e c i e s .

V a r i a b l e  O F 1  D F 2  DF3

S v a r i a n c e 4 9 . 6 1
COV E R 0 . 0 9 1
H E I G H T
CYDA - 0 . 2 7 6
ARCO 0 . 1 3 2
RHRE 0 . 2 4 9
HE CO - 0 . 3 9 0
T H TR - 0 . 2 8 3
ERCU - 0 . 0 9 5
E RSU - 0 . 2 2 5
E R R I - 0 . 2 3 8
E R R A - 0 . 2 7 9
E R P L - g . 4 p s
ERGU 0 , 7 3 4
E L A R 0 . 6 2 2
C Y E X - C  , 5 7 /
h i H I 0 . 2 8 2
TRGR
SC I N 0 . 0 2 0
T R R E - 0 . 1 8 1
S E F L 0 . 0 1 5
BRSE - 0 . 3 4 9
BRNI - 0 . 2 0 0
URMO - 0 . 0 6 0
L O F L 0 . 2 5 4
D I E R - 0 . 1 4 1
C l  AM - 0 . 2 4 5
T R B E - 0 . 0 3 5
PADE
PACO

-JLJH
0 . ’ 61

POSQ 0 . 1 7 3
SPP Y - 0 . 1 4 2
CHVI 0 . 2 6 5
S E N I 0 . 0 3 6
S ? A F - 0 . 1 9 9
P E P A 0 . 2 7 1
ERCR - 0 . 3 2 8
D I S H 0 . 0 8 6

2 6 . 4 5 1 3 . 9 4
0 . 3 0 8 - 0 . 0 6 2

- 0 . C 2 3 C . 0 0 8
- 0 . 4 7 0 -0.674
- 0 . 3 4 3 0 . 0 7 2
- 0 . 2 0 0 - 0 . 0 5 5
- 0 . 1 1 9 - C . 4 6 8
- 0 . 3 6 0 0 . 3 4 7
- 0 . 3 6 7 - 0 . C 9 5
- 0 . 2 7 8 - 0 . 1 5 4
- 0 . 3 C 6 - 0 . 3 4 0

9 - 4 3 ? - 0 . 2 5 9
0 . 2 6 5 JL

- C . 0 0 1 0 . 2 8 9
- 0 . 1 6 7 - 0 . 0 8 2
- 0 . 1 5 2 -0.459
- 0 . 4 2 9 - 0 . 1 8 3
- 0 . 2 6 9 0 . 0 7 7
- 0 . 0 6 9 - 0 . 1 6 9
sum 9,56?
0 . 0 * 0 0 . 0 1 7
C . 0 2 8 - 0 . 2 2 9

- 0 . 0 1 0 0 . 0  i O
- 0 . 2 2 6  
-Q.70S

0 . 0 8 1
- 0 . 1 3 8 - 0 . 2 1 7
- 0 . 1 6 4 - 0 . 2 1 4
- 0 . 8 6 8 - 0 . 0 1 9
- 5 . 1 1 5 - 0 . 2 5 5
- 0 . 1 0 5 0 . 1 2 6
- 0 . 3 9 8 0.404

0 . 0 9 8 0 . 4 8 3
- 0 . 0 9 8 -A.M3

0 . 2 8 3 0 . 3 8 8
- 0 . 1 3 9

- 0 . 2 S 3 0 . 1 0 9
0 . 0 3 3 - 0 . 1 7 4

o f  5 h e r b i v o r e
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A p p e n d i x  L

(a'> Secondary Grasslands:

Late-wet Late-dry

Late-we 
Late-dr /

9 . 9 7 *

(b) Pediment Grasslands:

Late-wet Late-dry

Late-wet
Late-dry

9 . 5 5 -

(c) Valley Savannas:

Late-wet Late-dry

Late-wet
Late-dry

3 . 1 8 *

(d) Thickets:

Late-wet Late-dry

L a t e - w e t  
L a t e - d r y

7.83-

Table 3.3 : Results for Students' t-test comparing difference:*, in 
above ground biomass for each season. (* = significant 

he S% level; ** = significant at the 1% level).
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APPENDIX K

R R 3GRAM. STOCI-DENS < INR(JT, O U T P U T ' j

C O N c‘r M - 5 | A-l j E - 5 j N U M D A Y S -91 5

t , e c  p r c C R a n G E  -  1 . . E ;
P R O V I N C E ?  -  0 . • E  I 
• 6 C'C'*SCORC ■ PaCCRT

**»„ » RE**L !
I NT I *E«k.i 

END I

PPOOARRAV -  APR«i tP*OC-PANGE3 Oc MOO*ICO(*D»

• N i r o r *  -  o . . * s  
AN®mNGE ■ I . .^ i
ANmFRAi' • APRAY CPRODRa NGE, ANPmNGE: 0? REmL i

IN I^ANARRAt » ARRAY [A f.lPAf;GE' OP REnw I

COE'PANGE *  1 . . 4 1 
COEB !NDE> -  0 . . 4 |

CGEs *R R A r -  ARRAt' [ PRODR,*<iGE , ANRANOE, CO tFRAN StJ Qe PE~ u :

RA’ NRAUGE •  l»  .4  j 

CHARSET -  SET OP CHAR;

CONCOEeARRAr -  ARRAY CANRANGE: OF »>E-*.J 
MINRLAPRAY •  ARRAi CANRANGE2 0 e R EA » i 
D ISTA RRA t ■ ARRmt CANRANQEi OP REA LJ

VAR PRINTOUT i TEXT, •

V E 3 I R R C O A R R A Y |

H A B I T A T  i P R O D  INDEX|

A N B I O M  I A N A R R A Y |  $

INIT m N E I O  I I N I T A N A R R A Y j 

D I S T F I l E I T E X T  |

A R E A  i A P R A Y  [PR O D R A N G E ]  OF INTEGERi 
P A L T OINT, MAXPl.il « A R R A Y  C P R O D R A N G E J  OF REALi 
PREFPAL, COT'COEF I C O N C O E F A R R A Y  j

I N I O I S T C O E F  I C O E F A P P A r j

M I N P L B l  I MlNl’LAR R A Y  |

M.'NRAIN, M A X R A I N  « A R P a Y t P A I N P A N G E l  OF INTEGER!

SEED, PERIOD. Y E A P  t INTEGEPi

SEASON i CCS*!NCSX|

RAINFALL, 9L?RCD, 3UMCCNPAL, iLIMCCNINT i StALi

f ST , n f



169 (ii)

CMP!PI, QPPINT i C:j* P i
F’PE, N 1 3 P L 3 I 0 , .5A'_2CCL i BOOLEANj

PROCEDURE PEADDATA)

VAR I j PRCDRANOE i 
J i A N P A N G E ;

S E3 IN

B OP J i- i T O  M  DC 
3E31N

U P I’ E < ' IN IT  ANIM BIOM OF S P ' , J ,  - ' ' I  P .V X  I < IN IT A N B I Ot J3 > J 
W PtTELN {

END |

BQP 1 i -  A TO E DO 
3E3 IN

JR IT E  ( - IM t T  PAL 3TAM0 CROP e0P HABITAT , 1 ,  ' - > t  R E A C X  <VEGC S 3 .P A L  >j 
I J P I- E  ( ' I M I T  INT STAND CROP POP H A B f A T ' ,1 ,  i PEAC'LN <VEGCI 3 . IN T > }
U P IT E L N |

END |

U R T T f ( ' F I R E  t YE3<Y> CP N 0 'N > *M | RfAOLN (C H F '.R E> j
UP I ? !  ('RANDCM tMTSGEP M 'J^ e E F - ') | .REA0LN  <3EED>|
(jRITE ' ' PERIOD- >i ®EACLN (PER I O D ; |

EMD; ■*PEA0DAT««>

“ROCEDUPE C O N S T A N T S ;

. GIN

a R E a C 1 3 3 1 2 C « A P E A t 2 3 i - l 4 3 0 i A R E A C 3 3 t -7 3 2 0 t  a REAC4 3 1 -2 3 3 4  .|
P A L T O IN T t t 3 i - 0 . 4 3 |  P A LT O IN T t2 1 1—0 . 3 1 PAL’ O IN T t3 3 i - O . 3 1 PAl.TOZNTC43 i-O . * )  
PA LT01N TC331—0 <41 s » E C5A L t l 3 i - 0 . 4 3 | PREe P A i . ! 2 3 i - C . 4 \ PREF»A LC 3 3 i - O . 4 1 
»0 E bp a l C 4 : i - O . 7 |  p » E F P m l : 3 3 i - O .3 i  CCNCCEFC1 3 1 - 0 .2 3 | CONCOEPt2 3 i - O . 2 i 
CON CCIFt33 i —O . 2 1 CQNCOEFt43 i-O . 2 |  CCNCOEFt 33 i-O . 13 1 MAXPL3 I C13 « « 1 « . 1 j 
M A X P LB IC f l  t - 1 2 .1  I MAXPLBt t 33 1 - 4 6 .3  j MAXPLSI 143 I —1 "*3 |
•"A/PL3: C33 i-30 i MIMPAIMt 13 i-tOO ( MINPAJNC 23 i-l 50 i ^INPAtNt 33 i-O \
“1INRAINC4 3 i—O| MA/PAINI 1 3 1-400| MAXPAlNt 23 J — 400I MA PA INC 33 I-100 I 

RAINC431*401 ARlAt331-7333| MtNRLiltil 1*2.3 1 MtNRLIItill«0.002| 
1 I MPL8IC31i-O.00 2 3 « M I N P L B I C4 3 1-0.003) M I N P L I I£ 33 i-O.0033)

ENO| (-CONSTANTS*)

FUNCTION PAMDOr (VAP 3EED i IN TEG ER ) t R E A L »
<, ------------------------------------ • >

rON3T D IV ISO R  - 3 2 -4 7 t 

3EGIN
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SEED i -  '2 5 1 - 3  * SEED + 1334*> MCD D IU IS O R l 

<# »R* *)

SEED I '  *93 <S E E D '5 

RANDOM ; •  SEED /  D IV I3 C » «

EMOl ( *9^100^*''

PROCEDURE PE*D CCEC VAP IN I D IS T C C E* s COEF-aPP^Y) ,

VAP i « °®OCRANGE)
J  ! AWPAf J GEi  
SEASON i COEFPAfiOEi

9 E3 IN

POP I i -  A TO £ 00 
r 0R J  i«  I TO M DO 

FOR SEASON i -  1 TO 4 DO
b e g i n

READ ( D I S T F I l £ , I N I D IS T C O E F C I , J , SEA SO N ]) |
EMD |

END| <*PEADCOEF«>

’ RQCEDUF.E 8 SAC CM 'M APKSET : CHARSET | VAP CH i C H A P)|
( * — -------- --—- —*)

3EQIN 
PE=EAT 

°EAO < C H )|

I F  <CH IN ^ARKSET' THEN U R IT E  (C H ) E L S E  
U P IT E  (C H R (7 > )»

' . r r i L  CCH IN  MARK S E T ) I

ENOj («REAOCH*»

e»OCEDURE SEa SONLOCP <OISTCOEF i C C EFA P P A f) j

•VAR S P E C IE S  i iNPwNQE*
N 1& JPEC IE3  « ANINDEX)
CONPAL, CCNINT i PEAL I 
O IS T L lM tT  > ANRANOE1

PROCEDURE PLANTS IOM ( PA IN F IL L  I »EA L ( VAP V E3  1 9RCCAP?AY> |

VAR PROD I PROCARPAf | 
PLPAIN t PEAL|
I i 2 *0 0 P A N G E  |

PROCEDURE PPGDUCTICN P LP A IN , RA LTO IN T , V E 3 R - L , " E 3 'M T , v *  P L I I
<*------------------------ APc,i , IM-EQERj VAR R'.RRQD, PPCDPftL,

■ •C Ct'lT  i 3EA LM

i ’ Ei-^L i
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3E31N

P'_"Boo i -  • a » s a  * <i -  ' i v e o p a l  * 'E3!N-> •-’a ^p l b : ■>)
,  ’ M R  O F T E N  ( 4 / ) j

?PCDP*L :■ “ LPPOO * PALT3 IN T»
* POD: NT i -  P L 9?.3D -  ®»0DPAL;

&rjo ; ( • p r o d u c t i o n * )

PPCCSDUPE V l3 E ~ A T I >( aoQDPAL, PPQCINT i » H L «  ‘.'AP V E S P ^ L , 
( * --------------------------• )  YEO IN T : REAL>(

3E3IN

* ;E j PAL i -  VESPA l  * e^ODP^Lj
'-'E3^rr i- UE3IMT ♦ PPQDINT|

D O !  **.'E3E~a T:CN»>

B E G I N  ( ^ L A N ^ S t O N * '

I® ’ A tN FA LL > 21 "HEN 
PLPA IN  : •  -113  ♦ 5 .4 3  •  P A IN FA LL 

E L - 3
PLSA IN  :■ 1 0 | .

*CP I i«  A TO E 00 
8 E3 IN

•PCOL'CTI ON < P L P A IIJ , P A L T O IM T C Il, VE3C 1 3 . ®AL . C'EJC I ! . IN ’* , “ A X P L 3 ! :  13 , 
a R I A C I I ,  P LPP 0D , P P 0 D C I1 .P A L , P P C O t l l . I M T ' I

VtOETATICN (»ffOOCM .PAL, P*00CI1.INT, '.'EGCI I . = A L , ',S 3 i n . I M T ) |

END I

END j < • P L A N T 1 IC T O

e*CCEDiJPE ANIMC0N2 'A U S IC r1, CCNCOE", ®®3=S«.L t SEAL |
*  * ,  'VAS CONPAL, CCN IIIT  i 8£AL I

«;a p  CCNSIJMP I P E A L ;

BEGIN
CCNS'.'MP t -  AM3ICM *  CCNCOEF « NUMOAt-3)

CCNPAL I -  CONSUM® * oisEFPA L |
CONINT !• CCNSUMP 4 < 1 - PPEF®AL.’ I 

EMCi <*aN:VC0N3*v

PPOCSDUPS VE3CCN ' C l- - C O E "  I CO IFAPPAY | IM IT A N il0 i tN t'A N A PPA Y ' | 
t ----------------------------- * >

'a p  ; i a m p a m c -Ei



PROCEDURE HEADING| 
( * -------------------------------- •*

VAR I* l ANRANGS |

2E3 IN

W RITELN (PRINTr>UT>| W RITELN < IN TO U T )|
WH1TILN (P R IN TO U T , ' ' | 4 ,  'Y lA R  -  ' . Y K A f f i l ,  '  ' i l O ,  '3 IA 1C N  

• lA t O N lt ( 'll®» R A IN FA LL  •  , K A : ' IP A U . : ? : 1  ; 
W RITELN c r - ’ NTOUT1' j  WRIT ELN (PRIN TO U T' J 
W RITELN ( F' ‘ TO U T , '  '« 3 0 ,  'A N I“ A L 9 1 C TA 33 t ' >j 
W RITELN (1‘ R . m 'O U T, ' ' i 30 , — —  - — — —  >,
W R IT ILN  'P R IN T O U T ) |
WRIT E (PR IN TO U T , ' * i l 4 > |  

e 0P I ! -  1 TO M DO
W RITE (P R IN TO U T , '  S P E C IE S  ' , I « i .  '»2>»

URI TELN  ( P R I NTOUT) \

END| <*HEADING*>

°°CCEDU?*E ANIM TABLE <HABITAT I PROOINDET'i ANBIGM I AN ARRA .')|

•-•AR I i POODPAfJOE,
J  i ANRANGE;

BE3 IN

COR i A TO E DO 
3E 3 IN

W RITE ( PR IN TO U T, 'H A B IT A T ' , I j t ) ,
POP J  1 TO M DO 

BE 3 IN
W R I T E  \ P R I N T O U T , A N S I O M C I ,J J 110 I 4 , t4 )i 

END |

W RITELN (P R IN T O U T )|

«NO|
END }

SRGCEDURE PLANTTABLE (VEO i PSQOa R P A Y )!
< ------------------------------------ *>

VAR I i PRODPAMGEi 

3E3IN  

W PITELN (PRIN TO UT- ;
W R IT E R  (P R IN TO U T , ' ' i  3 0 , ' »LANT 31CMAS3 i '> | 
WRITELN (P R IN TO U T , ' ' 1 20 ,
W RITELN (PR IN TO U T) \
W RITE (P R IN TO U T, ' ' 114) |

POP I I -  A TO E DO 
W RITE (P R IN TO U T , ' H ABITAT ' i 2 ) |
WRIT EuN (P R IN T O U T )|

W RITE 'P ° IN T O U T , ' PALATA3L2 '>1 
POP I i -  A TO E DO 

W RITE (P R IN TO U T , V10C I )  . ®AL 110 I •», ' i 2 > l  
WRITELN ( f  MNTOUT) i 
WRIT 1 ( PR IN TO UT, ' INTERM EDIATE ' ) |  

e CP I i -  A TO E DO
w r it e  (=>®;m t o u t , v E O t i  ’ . i sr i t o !•». ' t1> i
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w p i t i l n  < p p is r0 i.rr s 

ENOt < >PLANTTp.BLS»)

BEOIN <*‘ IS£3CCNS*' 

HEAD IMG\

HABITAT i -  Oj 

PEPEA1
HABITAT i«  H ABITAT ♦ I j

SU^CO'IPAL ! •  Oj SLMCCNIf'.T :»  0 ;

BCR J  i -  I TO M 00 
BE3 IN

W RITELN (P R IN TO U T , ' O I s ’ C C E F - ' ,  d i s t c o e f c h a b i t a t , j , s e a s o n : ) j 

am8 : c m c h a b it a t , j :  i -  i n i ^m n b io c j i  *  d : s^ c o e ^c h a b it a ^ , j , s e a s o n : j

A N I M C O N S  (ANBIOMCHAP'.Ta T ,  J ]  , C O N C O E F C J ] ,  ° ° E c Pa l .C J2 ,
CONPAU, CONINT'I

SUMCCNPAL t -  SUMCCNPAL ♦ CONPALj 
S U M C O N I N T  :» SUMCONINT * CCNINT|

END |

VEGC H A B ITA T ! .PAL. :«  '-'E3t H A B ITA T] .P A L  -  S'JMCONPALt 
VE3C H A B ITA T] . IN T  s -  ’-’EG CH ABITAT] . IN T -  SUMCONINT)

U R lTS^N (P R IN TO U T , '  3UMC0NPAL*' ,3UM C0N PAL,'SUM CO N IN T-' , SUMCCN1NT" |

N E3 3P EC IE3  >■ C)
REPEAT
N E3 S P EC IE3  i -  M E3SPEC IE3  * 1 |

N E S P L B I0 I -  (V EG C H A B I^  . s A|_ < (M IN P L B IIN E 3 3 F E C IE = ] * 
ooE e o *L r N E- SC I S 3 !)>  OP
(V E 3 C H A B IT A T ] .IN T  < (M IN P LB IC N EG 3 P EC IE3 ] * ( t  -  
P P EFP A LC N EQ S P S C IE3 ]> > > |

U N TIL (N E 0 3 P E C IE 3  >- M> OP N E 3 P L B I0 )

U N TIL 'H A B ITA T  >• E )  OP N E3PL310 )

I F  NOT NEOPLBIO t h e n  
BEGIN

ANIMTa B LE  ( H A B ITA T .A N B IO M ))
°LAN TTABLS <«JEQ> |

END 
ELSE

a f 'j i N
'.'EG tH A 8 ITA T ] .P A L  t "  '.'EGCH*'
U EG C H A B ITA T ]. INT i - V E P "
ENO t

END) <«VEGCCNS*>

PPOCEDUPS MC0MINDI3T (VEO i PPQC a P P A Y i MINPL3I i M IN P L A P P A Y I
. ,--------------------, INITANB!0 : INITANAPPAY| PLPPGC I KtAL)

VAP m JNOIST I 0I8TAPP.AY>J

VAR ®LB:Tr-,D, ®L8!QN, P L B ! O F * , T  'P»L2! C M , CCNPAL, COMINT i »EALi 
HEPS i AN I NOE* I

♦ 3UMC0NPAL|
♦ 3UMC0NINT|
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FUNCTION SUM I NIT < INI DI S’COEF i COEFARRAY) i REAL*

'MP J i ANRANGE|
2UK « B E A L |

SE'3IN
FOR J  i»  1 TO 1 50 

! «  J  <> N EG SPEC IES  th e n  
SUM i -  SUM *• IN ID I3 T C 0 E F C H A B IT A T ,J ,S E A S O N !| 
SUMIMIT i -  SUM 

END; ( *S U M IN IT * )

3E3IN ' «M0CM INDI3T«>

a n i m c c n s  (a m s i c m c u a s :t a t ,m s 3 s°£c i e s : , c c n c o £ f :n b 33 s s c :e 3 : ,
o o e c p a l CNEGS’EC 1ESJ , CONPAL, C O N I N T ^ (

PAL900L t- =A l SE(

. <VE0CH A B I T A T ] .?AL-SUMCCNPAL> < <MtNP L B l C N E O S P E C ! S S 3 *
PREeoALtNEOSPECIE 3 3 ) T HEN •
3E3IN 
PAL900L TRUE}
°L3ITfcMP i- VEOt HA3!""AT1 .PAL - S U M C C N P A L i 
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