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C o m p ^ri  son o+ d a ta  
o-f t  hr-ee members c--F 
t h e  S o u t h e r n  A-f i— i c: an
S Y N  P H L E  E t  O  T O M U S  g r  o  U  pa

n *

ROSSI ACeastl 

17 

mm

ROSSI BCwestl 

23 

mm

GROVE I 

21 

mm

Wing length 2.3-2 .7 1.87-2.27 1.85-2.3

breadth 0 .67- 0.8 3 0.47-0 .64 0.56-0. 73

A n t e n n a  3 0. 2 5 - 0 . 2 9 5 0 . 2 0 8 - 0 . 2 7 6 0. 18 4-0 .24 5

Ascoi d 3 0 . 0 7 5-0. 087 0.05 -0. 065 0.05 8-0 .07 5

c/b 3 0 . 9 3 - 1 . 1 3 1.15-1.57 0.80-1 .10

An ten na 4 0. 1 1 5 - 0 . 1 4 0.098-0. 128 0.0 9-0. 115

Ascoi d 4 0 . 0 7 5 - 0 . 0 9 5 0. 05 2 - 0 . 0 6 7 0. 06 5-0 .08 6

c/b 4 1.0- 1.1 5 1.28-1.57 C. 95-1. 15

Ascoi d -formula 2 / 111-XV 2 / 111 — XV 2 / 111 -XV

Labru m 0 . 2 8 5-0. 34 0. 24 8 - 0 . 2 9 5 0.24 5-0.3 05

A n t e n n a  3 /La bru m 0.82-1. 16 0. 77- 1 . 0 6 0.70-0. 94

Pal d 2 0.15-0. 18 0.12 -0. 17 0.12-0. 18

P a l d 3 0 . 1 8 - 0 . 2 2 0.14 - 0 . 2 0 0.15-0. 20

Palp 4 0.1 6-0.21 0 .1 4-0 .20 0.14-0.2 0

Palp 5 0.4 0 - 0 . 5 6 0 .42- 0.5 6 0.30-0. 48

o p e r m a t h e c a 6-8 segme nts 6-8 segment s 6-8 segment s

<?<?

n =

ROSSI A 

28 

mm

ROSSI B 

28 

mm

GR0VEI

14

mm

Wing length 1.75-2.7 1.87-2.27 1. 72-1.89

breadth 0. 55-0 .69 0 .47- 0.6 3 0. 44-0.53

An t e n n a  3 0 .22- 0.2 8 0.2 1 - 0 . 2 7 0. 164-0.203

Ascoitj 3 0. 0 55- 0.0 75 0.03-0 .05 0. 045-0. 062

c/b 3 1. 12-1.47 1.7-2.3 0. 96-1.15

Ant enna  4 0. 10-0. 13 0.10 -0. 14 0. 08-0.097

Ascoid 4 0 . 0 5 5 - 0 . 0 7 5 0. 035 - 0 . 0 5 0. 047-0 .06 6

c/b 4 1.09-1.45 1.7-2.4 1. 05-1.26

Ascoi d form ula e a] 2 / 11 1 - 1 X ; a] 2 / 111-X 111 i a 2 / 111-IX|

1/X-X111 1 / X 111 1/X-XIII

bl 2 / 111 - XI •, b 2 / 1 1 1 - X )

1/XII-XIII 1/XI-XIII

cl 2 / 111-XV

d 1 2 / 111-X111

Labru m 0. 20- 0 . 2 6 0.1 8 - 0 . 2 3 0. 17-0.23

Ant enna  3 / Labr um 0.97 -1. 2 0. 97- 1.1 0 0. 86-1.01

Palp 2 0.12-0. 13 0 .08- 0.1 4 0. 11-0.12

Pal j 3 0 .15- 0.2 0 0.14 -0.17 0. 12-0.15

Palp 4 0.1 5-0 .21 0 .14 -0. 17 0. 12-0. 16

Palp 5 0 .36- 0.4 6 0.34- 0.4 7 0. 32-0.42

Style 0 . 1 8 - 0 . 2 0 0 .1 6-0 .20 0. 13-0.15

C o x ite 0 .32- 0.3 5 0 . 3 < -0.36 0. 25-0.28

Canal lobe 0 . 1 0 - 0 . 1 2 0.08-0. 11 0. 08-0. 10

Para mer e 0. 19 - 0 . 2 3 0.20- 0.2 4 0. 1 8 -0 . 2 0
Aede a^u s 0.09-0. 11 0.08-0. 11 0. 08-0.11

Genital Pump 0 .1 4-0 .17 0. 15-0. 18 0. 12-0.15

__ ___________
i -“V' i..'t ___
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3.3.2 Differences in ascoid lengths.

T a b l e  2 a l s o  s h o w s  the d i s t i n c t  d i f f e r e n c e ,  b e t w e e n  

P- rgssi east a nd w e s t  of  b o t h  s e x e s ,  in the length 

of t h e  l o n g e s t  a s c o i d s  o n  a n t e n n a l  s e g m e n t s  3 &. .

J.<*. COMPUTER ANALYSIS.

C e r t a i n  m o r p h o l o g i c a l  f e a t u r e s  and the o b s e r v a t i o n  of 

c e r t a i n  h a b i t a t  p r e f e r e n c e s  s u g g e s t  that P. rossi 

* .1. m a y  c o m p r i s e  2 s p e c i e s  ( h e r e a f t e r  t e r m e d  P. 

£9**1 s p e c i e s  A l e ast] and P. rossi s p e c i e s  B 

[ w e s t ] ) . F u r t h e r m o r e ,  the f e m a l e s  of  P. rossi *• I* 

a r e  d i f f i c u l t  to d i f f e r e n t i a t e  f r o m  P. grovei in 

a r e a s  of s y m p a t r y .  D i s c r i m i n a n t  f u n c t i o n  a n a l y s i s  w as 

u s e d  to d e v e l o p  l i n e a r  e q u a t i o n s  that p e r m i t  the 

c o r r e c t  i d e n t i f i c a t i o n  of P. rossi s p e c i e s  A and P. 

rossi, s p e c i e s  B and t h e s e  f r o m  P. grovei-

3.4.1 Discriminant Function Analysis (DFA).

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

n i n e t e e n  m o r p h o l o g i c a l  f e a t u r e s  (see A p p e n d i x  1) on 

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

p r o g r a m m e  B M D P  7M  ( D i x o n  & B r own, 1981). T h e  s a m p l e s  

w e r e  m a d e  up as f o l l o w s :

-39-
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r o ssi s p e c i e s
A - 2 3  f e m a l e s .  28

P. r o ssi s p e c i e s  B - 17 f e m a l e s *  28  males.

P. grovei “ 21 f e m a l e s .

P. r o s s i  -.ip. A a nd B w e r e  c a t e g o r i s e d  as s u c h  on 

d i s t r i b u t i o n .  In the f i r s t  a n a l y s i s  the f e m a l e s  of P. 

rossi s p . A and P. r o s s i  s p . H w e r e  a n a l y s e d  

s e p a r a t e l y  f r o m  the f e m a l e s  of P. g r o v e i .  It w a s  

a l s o  n e c e s s a r y  to a n a l y s e  thr> m a l e s  of P. r o s s i  s . l . »  

t h e s e  taeinq g r o u p e d  as s u c h  o n  d i s t r i b u t i o n ,  as t h e r e  

is no o b v i o u s  d i f f e r e n c e  in the m o r p h o l o g y  of the m a l e  

t e r m i n a l l y  of s p . A a nd s p . B. It w a s  net n e c e s s a r y  to 

a n a l y s e  the m a l e s  of P. r o s s i  s.l. a n d  P. ijrovei 

as the m o r p h o l o g y  of their t e r m i n a l i a  is d i a g n o s t i c .  

In t he s e c o n d  a n a l y s i s  the d a t a  f r o m  t he f e m a l e s  of 

P. rossi sp. A, P. r o s s i  s p . B a nd P. g r o v e i  

w e r e  a n a l y s e d .  P. g r o v e i  w a s  g r o u p e d  as h a v i n g  a 

s h o r t e r  a n t e n n a l  s e g m e n t  3 in c o n j u n c t i o n  w i t h  a 

n a t r o w e r  w i n g  a nd s h o r t e r  a s c o i d  3 tha n  P. rossi s p . 

A. It w a s  s e p a r a t e d  f r o m  sp. B o n  d i s t r i b u t i o n  as well 

as d i f f e r e n c e s  in the c / b  r a t i o s  (see T a b l e  2).

3.4.2 Results n f DFA of P. rossi s.l.

O n  the b a s i s  of t h r e e  v a r i a b l e s .  n a m e l y  a s c o i d  3,

a s c o i d  ^ and c4 [ t e e  A p p e n d i x  1. Fig .  1431, the

p r o g r a m m e  c l a s s i f i e d  t he f e m a l e  s p e c i m e n s  as b e i n g

luO'/. c o r r e c t l y  g r o u p e d  LFig. 91. The F-'-test ( a n a l y s i s

-<40-
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of v a r i a n c e )  v a l u e  at 3 and 36 d .f. **'. p < 0 . 0 0 1  w a s  

£1**.67< s u g q e s t i n q  the d i f f e r e n c e  in l e n g t h  of the 

c h o s e n  variable's of s p . A and sp . B to be  h i g h l y  

s i g n i f i c a n t .  In t he a n a l y s i s  of t he m a l e s ,  t h r e e  

v a r i a b l e s  n a m e l y  a s c o i d  3, a s c o i d  and the c o m b i n e d  

l e n q t h  of a n t e n n a l  s e g m e n t s  a nd 5, c.assifi.*c? the 

'•.pec i m e n s  as b e i n g  100V. c o r r e c t l y  groupc-ri [Fig. 93. 

The F - t e s t  v a l u e  at 3 and 32  d.f. at p < 0 . 0 0 1  wa s  

H27.9t? e q a i n  s u g g e s t i n g  a h i g h l y  s i g n i f i c a n t

d i f f e r e n c e  b e t w e e n  s p . A and s p . B.

3.<*.3
Results of DFA of P. ro*?i ?•

grovfi.

In t h i s  a n a l y s i s  of f e m a l e  s p e c i m e n s  o n e  d e s i g n a t e d  as 

p. g r o y e i  w a s  g r o u p e d  as a P. r g * * i  s p • A. The

proqraoimp c h o s e  3 v a r i a b l e s ,  n a m e l y  a n t e n n a l  s e g m e n t  3 

length, a s c o i d  '+ l e n g t h  and the l e n g t h  of ch. The 

F - t e s t  v a l u e  a: p C O . O O l  at 3 and 56  d.f. for P. ro*§i 

s p . A and P. r o s f i  s p . B w a s  13*».15| for P. ro »*i 

sp. B and P. grovfi B 2. 5 0 j  and for P. rc'jfi s p . A 

a nd P. grovfi h 5 . 1 1 .  A d d i t i o n a l  m a t e r i a l  a c q u i r e d  

s i n c e  t h i s  a n a l y s i s  h a s  h e e n  a d d e d  to t he g r a p h i c a l  

p l o t s  CFig. 101 p r o d u c e d  by the p r o g r a m m e ,  c a l c u l a t e d  

a c c o r d i n g  to the f o l l o w i n g  linear e q u a t i o n s .
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= .7.50934 ♦ 0.01444 Im tM M l tR p m t  3> ♦ 0.34519 (w c u id  41 -  0.18493 < l4 ) . 

CVj *  -10.35202 * 0 .0 /K B  U ntennal M ^M w t 31 -  0.05409 tw c o id  41 -  0.05848 ic41 .

M f t L E S -

•  -2.93134 - 0.e:-*48 (M t r n m l s«q«ent 31 ♦ 0.24301 U sco id  41.
CV,

CVj

* -14.22804 ♦ 0.05448 : ju tenna l s *q « tn t 31 ♦ 0.05951 <»*coid 41.

3.5

DISCUSSION.

The k n o w n  d i s t r i b u t i o n  of P. rgssi s p . B is f r o m  

W i n d h o e k  in c e n t r a l  N a m i b i a ,  s o u t h w a r d s  to O k i e p  1 

ths n o r t h e r n  C a p e  of t he R e p u b l i c  of  S o u t h  A f r i c a .  

T h i s  d i s t r i b u t i o n  c o i n c i d e s  w i t h  that of  d i a g n o s e d  

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

f r o m  O t avi and G r o o t f o n t e i n  in n o r t h e r n  N a m i b i a  

(G r o v G , 19705 CFig. 23. T h e s e  t h r e e  c a s e s  fall w i t h i n  

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

P*3l*»bQi9a!y» <S*nehlsbgtgmy*> a n 2 ¥Si- D o w n e s  (1971), 

but th e  h a b i t a t  d o e s  not f it the g e n e r a l  h a b i t a t  

p r e f e r e n c e  e x p e c t e d  for this s p e c i e s .  H o w e v e r ,  

c o l l o c t i n g  in thi s  a r e a  har b e e n  ins efficient to d r a w  

any c o n c l u s i o n s  as to the r o l e  of  P. a r o y . i  as a 

v e c t o r .  No c a s e s  of l e i s h m a n i a s i s  h a v e  b e e n  d i a g n o s e d  

f r o m  w i t h i n  the d i s t r i b u t i o n  of P. r o s f i  s p . A.

The h i s t o g r a m  plo t  CFig. 93. of b o t h  sexes, of P.

; ■ . s
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r o s s i  s p . A  a nd P. r o s s i  S P • ® s h o w s  t h e m  to be 

m o r p h o l o g i c a l l y  d i s t i n c t .  It m ay b e  s u g g e s t e d  that P. 

rossi sp. A an d  8 a re s i m p l y  e n d s  of a g e o g r a p h i c  

c l i n e .  Tr.is e x p l a n a t i o n  is u n d e r m i n e d  by  t he f o l l o w i n g  

f a c t s .  P h l e b o t o m i n e  c o l l e c t i o n s  h a v e  b e e n  m a d e  in the 

c e n t r a l  a r e a  s e p a r a t i n g  the two p o p u l a t i o n s !  f r o m  

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

w a r r e n s .  No P. rossi s p e c i m e n s  h a v e  b e e n  c o l l e c t e d  

TFig. 23. R o c k  h y r a x  o c c u r  t h r o u g h o u t  s o u t h e r n  A f r i c a  

w h e r e v e r  s u i t a b l e  h a b i t a t  p r e v a i l s .  T h e r e  is no 

i n d i c a t i o n  of i n t e r m e d i a t e  m o r p h o l o g i c a l  c h a r a c t e r s  in 

any of the measui e m e n t s  t a k e n  f r o m  s p e c i m e n s  of P. 

rossi s.l. c o l l e c t e d  e i t h e r  from N to S or f r o m  E to 

Ul (per s . o b s  . ) .

T h e  c o m p u t e r  p l o t  I'Fig. 103 s u g g e s t s  t hat f e a t u r e s  

u s e d  to g r o u p  th e  f e m a l e s  of P. rossi s.l. and P. 

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

Table 2 c o m p a r e s  the m e a s u r e m e n t s  of the t h r e e  s p e c i e s  

and t he linear e q u a t i o n s  *»*»3 e n a b l e  o n e  to k ey 

out t he d i f f i c u l t  s p e c i m e n s .

-<«3-
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SECTION TUO - East Africa

INTRODUCTION

T he s p e c i f i c  i d e n t i f i c a t i o n  of a v e c t o r  s p e c i e s  is 

i m p o r t a n t  w h e n  d e t e r m i n i n g  its d i s t r i b u t i o n  and 

u n d e r t a k i n g  c o n t r o l  m e a s u r e s .  T he r o l e  oi t h e  t h r e e  

S * n e h l » b o t o m u s  s p e c i e s  in t he d i s s e m i n a t i o n  of 

l e i s h m a n i a s i s  in K e n y a  is n o t  f u l l y  u n d e r s t o o d .  

P h l e b o t o m u s  m a r t i n i  P a r r o t  (1936) w a s  d e s c r i b e d  f r o m  

H J  and 9 ?  f r o m  E t h i o p i a ,  D i r e  D a o u a ,  i v / v / v i .1935. 

P h l e b o t o m y *  c e l i a *  M i n t e r  <1962) w a s  d e s c r i b e d  f r o m  

10,f and 10? f r o m  K e n y a ,  K a u r i r o  in t he K i t u i  d i s t r i c t  

and c o l l e c t e d  f r o m  t e r m i t e  h i l l s  d u r i n g  1960 a nd 1961 

and P. v a n s g m e r e n a e  H e i s c h ,  G u g g i s b e r g  8. T e e s d a l e  

(1956) w a s  d e s c r i b e d  f r o m  3<f and 15? s p e c i m e n s  f r o m  

K e n y a ,  Nuu, N g o m e n i  a nd T s e i k u r u .  All t h r e e  s p e c i e s  

h a v e  s o m e  s t a g e  b e e n  s u g g e s t e d  as v e c t o r s  of CL and

VL (L y s e n k o ,  1971; M i n t e r ,  1963; M i n t e r  *. W i j e r s ,  

1963; W i j e r s  i M i n t e r ,  1962; Ulijers, 1963; W i j e r s  &. 

N g o k a ,  197<*>. W i j e r s  an d  M i n t e r  (1962) s u g g e s t  that 

th e  o n l y  s p e c i e s  l i k e l y  to be  v e c t o r s  of VL 

( k a l a - a z a r )  a re P. martini and P. vansom.renae. 

M i n t e r  & W i j e r s  (1963) c o n c l u d e d  that P. martini is

-<*b-
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the p r i n c i p a l  n a t u r a l  v e c t o r  of k a l a - a z a r  in K e n y a ,  

w i t h  P. y a n s o m e r e n a e  an d  P. c e l i a e  p o b ^ i b l y  

i n v o l v e d  as s e c o n d a r y  v e c t o r s  in c e r t a i n  a r e a s .  T o d a y ,  

it is wel l  k n o w n  that the f e m a l e s  of t h e s e  t h r e e  

s p e c i e s  a re i n d i s t i n g u i s h a b l e  <Ki 11 i c k - K e n d r  lck &. 

W a rd, 1981; K a d d u ,  1986), so a l t h o u g h  it c a n  p o s s i b l y  

b e  s u r m i s e d  that P. m a r t i n i  is the v e c t o r  in foci 

o t h e r  t h a n  t h o s e  w h e r e  m o r e  t h a n  o n e  s p e c i e s  of  the 

S y n g h l e b o t o m u s  c o m p l e x  a r e  k n o w n  to o c c u r ,  it c a n n o t  

be t a k e n  for g r a n t e d  t hat it is t h e  v e c t o r  in a r e a s  of 

s y m p a t r y  as in the K i t u i  f o c u s  and p o s s i b l y  in the 

a d j a c e n t  M a c h a k o s  d i s t r i c t  ( i n c l u d i n g  the M a s i n g a  

f o c u s )  rFig. 33. T h e  m a l e s  of t he 3 s p e c i e s  a r e  e a s i l y  

r e c o g n i s a b l e  by the m o r p h o l o g y  of  the t e r m i n a l i a  and 

the a s c o i d  f o r m u l a e  C F i g s  11-13; T a b l e  33. The 

s p e c i f i c  i d e n t i f i c a t i o n  of the f e m a l e s  m a y  h a v e  b e e n  

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

a s s o c i a t i o n  of p a r a t y p e  m a t e r i a l  of P. c e l i a e  and 

P. vansgmerenae.

3 . 7
METHODS.

The  a v a i l a b l e  t y p e  m a t e r i a l  of  P. c g l i a e  and P. 

v a n s g m e r e n a e  w a s  b o r r o w e d  f r o m  the B r i t i s h  M u s e u m  

( N a t u r a l  H i s t o r y ) .  It w a s  not p o s s i b l e  to a c q u i r e  any 

of t he t y p e  a e r i e s  of P. martini as t h e y  a re l o dged 

in A l g e r i a  w h i c h  d o e s  not c o m m u n i c a t e  w i t h  S o u t h

-<♦7-
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1

- r # = » E i i _ e

Comp ̂ r- i  son o-f d a ta  
o-f t h r e e  members «=>-f

A - f  r  i  c  a a n

SYNPHLEBOTOMUS g ro u p

9 9
n *

CEL I i c 

40 

mm

VANS 01 E R E N A E

27

mm

MART INI 

34 

mm

Wing lenyth 1 . 6 - 2 . t
1.7-2.25 1.8-2.3

breadth
0.46 - 0 . 6 4

0.48-0. 64 0.53 -0.70

A n t enna  3
0 . 1 4 8 - 0 . 2 0 0. 146- 0.2 0

0.157 -0. 222

Ascoid 3
0 . 0 4 5 - 0 . 0 6 7

0. 059- 0.0 79 0.06-0 .0 82

c/b 3
0. 86- 1 . 2 4

0.81-1. 0 C . 78-1.07

A n tenn a 4
0.07 5 - 0 . 0 9 5

0.082-0. 10-* 0. 082- 0.1 04

Ascoid 4
0 . 0 5 - 0 . 0 7

0 . 0 59-0 .08 4 0. 059- 0.0 84

c/b 4
0.95 - 1 . 2 0 0.9-1.10

0.83-1 .07

Ascoi d for mul a 2 / i11-XV
2/ 111 -XV 2 / 111-XV

Labrum
0. 19-0 .23

0.27-0. 2<>
0.27- 0.3 4

A n t e n n a  3/Lab rum
0.74 - 0 . 8 9 0.37-0. 85

0.55- 0.7 0

Palp 2
0.10 -0. 13

0.11-0. 14 0.127-0. 19

Palp 3
0. 1 2 5 - 0 . 1 6

0.14-0 .1 75 0. 1 55- 0.2 03

Palp 4
0 . 1 2 3 - 0 . 1 6 5

0.12-0. 185 0.137- 0. 19

Palp 3
0 . 2 1 5 - 0 . 4 2 5

0.22-0 .45
0.19 5-0.5 0

S p e r m a t h e c a
7-9 segment s

7-9 segments 7-8 segments

tfit CEL IAE
VANS0M ERE NAE MARTINI

n * 10 08
30

mm
mm ___mm_________ __

Wing length
1.5-1.7

1.63-1.95 1.56-2*. 05

breadth 0.41-0. 51
0.52-0.57 0.45 -0.60

A n t e n n a  3 0 ,15- 0.2 0
0.18 -0. 205 0. 16 9-0 .23 5

Ascoid 3
0. 03 4 - 0 . 0 4 4 0.05-0. 056

0. 056- 0.0 66

c/b 3
1. 15-1.69 1 . 0 - 1 . le

0.97-1.21

A n t enna  4
0 . 0 7 8- 0.0 9 0.08-0. 10

0.083-0 .11

Ascoid 4
0 . 0 3 8 - 0 . 0 4 8

0.053-0.061
0. 055-0.0 7

c/b 4
1.31-1.65

1.04-1. 19
0. 93-1.24

Ascoid for mul ae
2 / 111-X111

2/tII-IX| 2/III-Xj

1/X-XIII
1 / X I - X111

La brum
0.165-0. 195

0.19 -0. 205
0.22- 0.2 65

A n tenn a 3 / Labrum
0.89 -1. 05

0.89-1. 03
0.77-0.97

Palp 2
0. 0 9 -0. 115

0.105-0. 12
0.11 5-0.1 6

Palp 3
0.12-0 .15

0.125-0. 16
0. 135-0. 18

Palp 4
0.115-0. 15

0. 145-0. 16 0. 125- 0.1 65

Palp 5
0 .24- 0.3 3

0.235-0. 32
0.275-0 .46

Style
0.123-0, 17

0.14 -0. 155
0. 13-0.17 5

Coxite 0 . 2 8 5- 0.3 2
0.27 5-0. 303

0. 26 -0.33

Coxal lobe
0 . 1 1 5 - 0 . 1 3 5 0.103-0. 115

0. 05-0 .07 5

P a ra me re 0. 18 -0.22
0.16-0. 19

0.17-0 .2 15

Aed e a g u s 0.095-0. 11
0.073-0 .09 0.07 5-0. 105

Genital Pump
0.12 5 - 0 . 1 6 5 0.125-0. 16

0.135-0.17
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