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Introduction 

A l t h o u g h the existence of zooplankt ivorous haplochromine species i n L a k e V i c -

toria w a s s t i l l u n k n o w n twenty years ago (Greenwood, 1974), a n d explanations were 

sought to account for their absence i n the lake (Greenwood, op. cit.; Fryer, 1977), 
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publ icat ions of the Haplochromis Eco logy Survey Team (HEST) have established that 
this trophic group was a n important element i n the aquatic ecosystem of L a k e Vic to 
r ia (van Oi jen et a l . , 1981; Witte, 1981,1984a; Witte-Maas & Witte, 1985; Witte & Witte-
M a a s , 1987; G o l d s c h m i d t et a l . , 1990; G o l d s c h m i d t & Witte, 1990, 1992; Witte & v a n 
Oi jen, 1990). Zooplankt ivores f o r m e d 30% of the n u m b e r of i n d i v i d u a l s i n t r a w l 
catches i n the subl i t toral waters of the M w a n z a G u l f (Witte, 1981). Basic ecological 
data a n d data o n intraspecific var ia t ion of f ive zooplankt ivorous haplochromine spe
cies were presented i n Witte & Wit te -Maas (1987). Detai led research o n d i s t r ibut ion 
a n d f o o d (Witte, 1984a; G o l d s c h m i d t et a l . , 1990), a n d o n the reproduct ive strategies 
( G o l d s c h m i d t & Witte , 1990) of seven zooplankt ivorous species occurr ing i n the 
same area, made clear that these species, a l though m o r p h o l o g i c a l l y v e r y s imilar , are 
ecological ly separated b y three m a i n characters, v i z . substrate type, h o r i z o n t a l a n d 
vert ical d is tr ibut ion, a n d type of food. Moreover , they were f o u n d to differ i n breed
i n g strategies. 

The n u m b e r of k n o w n zooplankt ivorous Haplochromis species i n L a k e Vic tor ia 
has greatly increased since 1981; according to Seehausen (1991) at least 24 species 
exist. O n l y six of these have been described taxonomically. 

D u r i n g the s a m p l i n g p r o g r a m of H E S T i n the M w a n z a G u l f (van Oi jen et a l . , 
1981; Witte , 1981: f ig . 1) zooplankt ivores were caught resembling H. diplotaenia R e g a n 
& Trewavas, 1928. This species is k n o w n o n l y f r o m the holotype, a female spec imen 
preserved w i t h a w i d e l y opened m o u t h a n d abducted suspensória. The descr ipt ion 
of this species was not detai led e n o u g h to a l l o w for a g o o d comparison. F o r this rea
son, a redescr ipt ion of the holotype is made (see below). Direct c o m p a r i s o n of the 
above ment ioned specimens w i t h the holotype of H. diplotaenia s h o w e d that they are 
not conspecific, and subsequently the cheironym "double str ipe" was adopted awai t ing 
the present f o r m a l species descript ion. 

In the literature this c h e i r o n y m was used for specimens occurr ing b o t h over sand 
a n d near rocks. H o w e v e r , the present s tudy reveals that these specimens represent 
t w o species w h i c h are s imi lar i n m a n y morpholog ica l characters. O n e species occurs 
o n l y over sand, the other is o n l y f o u n d near rocks. Moreover , it seems that i n the spe
cies restricted to sand bottoms t w o m o r p h s can be dis t inguished, w h i l e i n the rock-
frequent ing species a n " i s l a n d speci f ic -var iat ion" m a y be present. The n e w species 
are referred to as the " d o u b l e s t r ipe" complex. 

L i k e m a n y other haplochromine species f r o m the M w a n z a G u l f (Goldschmidt & 
Witte, 1990; v a n Oi jen, 1991; Wanink , 1991; Witte et al . , 1992a, b) both n e w species d is 
appeared concurrently w i t h the rise of the Lates populat ion . H o w e v e r , at the e n d of 
1993 some i n d i v i d u a l s greatly resembling specimens of the " d o u b l e s t r ipe" complex 
were caught over a m u d bot tom (Seehausen & Witte, 1994a; 1995). The taxonomie sta
tus of these specimens was investigated, a n d the significance of their appearance i n 
terms of speciation was analysed. 

Materials and techniques 

Specimens of the n e w species were collected u s i n g three f i sh ing techniques: 1) 
b o t t o m t r a w l i n g ; 2) beach se ining; 3) angl ing . 

The majori ty of the specimens (over 300) of H. tanaos spec. nov. were collected i n 
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a b o t t o m t r a w l over sand bottoms i n B u t i m b a Bay, one of the smal ler bays at the east
ern s ide of the M w a n z a G u l f (fig. 1). B u t i m b a Bay forms the eastern e n d of a transect 
across the M w a n z a G u l f a long w h i c h 11 stations ( A - K ) were def ined (fig. 2) w h i c h 
were s a m p l e d almost m o n t h l y i n the p e r i o d f r o m February 1979 t i l l January 1980. 
F r o m January 1980 t i l l N o v e m b e r 1981 o n l y stations A - G were s a m p l e d frequently. 
T w o substrate types are present i n B u t i m b a Bay, v i z . soft organic m u d at the nor thern 
half e x c l u d i n g the shore, a n d sand at the southern side a n d at a n a r r o w str ip a l o n g 
the nor thern m a r g i n (fig. 1). The southern m a r g i n of the bay m a i n l y consists of rocks, 
whereas at the northern m a r g i n rocks a n d sandy beaches alternate. The eastern end , 
where the bot tom is gently s lop ing , was covered b y a vegetation of p a p y r u s a n d 
reed. B o t h over sand a n d m u d t w o stations were def ined, one f r o m 2-4 m a n d one 
f r o m 4-6 m . O v e r these stations, tows w i t h a d u r a t i o n of c. t w o minutes (and a length 
of about 170 m) were made. This was done w i t h a t r a w l net w i t h a 4.60 m headrope 
a n d a 15 m m streched mesh codend, w h i c h w a s operated f r o m a 7 m l o n g o p e n boat 
p o w e r e d b y a 20 or 25 H p outboard engine. To increase the n u m b e r of smal ler juve
niles i n the catches, f r o m September 1979, w h e n f i sh ing over sand, a 5 m m stretched 
m e s h c o d e n d w a s f ixed over the 15 m m codend. Further details of the s a m p l i n g sta
tions at the transect are g i v e n b y Witte (1981: table 1). 

F r o m rocks at the margins of B u t i m b a Bay a n d N y e g e z i Bay, a n d at a n u m b e r of 
r o c k y is lands i n the M w a n z a G u l f , fishes were caught u s i n g a n g l i n g rods bai ted w i t h 
ear thworms. Bait w a s offered at a d e p t h of 50-100 c m b e l o w the water surface. O n 
sandy beaches i n B u t i m b a Bay a n d N y e g e z i Bay, specimens of the n e w species were 
also collected f r o m beach seine catches of local f ishermen. O u t s i d e the M w a n z a G u l f 
a few specimens were caught i n bot tom trawls of the research trawlers " M d i r i a " a n d 
" K i b o k o " . 

To speed u p preservation, the dead specimens were cut i n the ventra l m i d l i n e 
f r o m the anus to the pe lv ic f i n o r i g i n before storage i n a so lut ion of 10% f o r m a l i n . 
A f t e r their a r r i v a l at the N a t i o n a a l Natuurhis tor i sch M u s e u m i n L e i d e n the speci
mens were transferred to ethanol 70%. 

A l l specimens were measured to the nearest 0.1 m m . Specimens above 50 m m 
Standard L e n g t h were sexed a n d their g o n a d stage was recorded. Females were 
checked for b r o o d i n g (i.e. for car ry ing eggs or larvae i n their mouths) . The gonads of 
a n u m b e r of r ipe females were removed and the size and number of eggs were record
ed. 

S tomach a n d gut contents of 69 specimens of 23-82 m m SL, f r o m var ious localities 
a n d catch dates throughout the year were investigated w i t h a b inocular microscope. 
To trace possible changes i n diet d u r i n g the day, the gut was d i v i d e d i n four equal 
parts w h i c h were checked separately. 

Termino logy of skeletal elements fo l lows Barel et a l . , 1976. F o l l o w i n g the tech
niques described i n Barel et a l . (1977), Witte & Wit te -Maas (1981), a n d v a n Oi jen 
(1991) taxonomie measurements were taken f r o m 90 specimens w i t h a Standard 
L e n g t h of 50.3- 82.0 m m . For the E y e Length , instead of the distance of the b o n y 
orbit , the distance between the membranous r i n g w a s measured. Measurements of 
the p r e m a x i l l a were made f o l l o w i n g Witte (1984b). For the descr ipt ion of scales a n d 
squamat ion the terminology of L i p p i t s c h (1993) was used. 

In the descriptions, shapes of skeletal elements are a lways g i v e n as compared to 
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Figs 1 & 2. Maps of Butimba Bay (fig. 1) and the Mwanza Gulf (fig. 2) with the localities where the 
trawl shots (stations A-K) and beach seine catches (hatched areas) were made. Isobaths in meters. 
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those of Haplochromis elegans Trewavas, 1933, a general ized Haplochromis species 
(Barel et a l . , 1976). 

Statistics 

The Spearman rank correlation test was used to examine whether taxonomica l 
ratios, angular measurements a n d tooth counts were related w i t h s tandard length. 
M a l e s a n d females were treated separately. If a taxonomie ratio is s ignif icant ly corre
lated w i t h s tandard length it is conc luded that al lometric g r o w t h is i n v o l v e d i n one 
(or both) of the elements measured. 

The W i l c o x o n (unpaired) test was used to test whether differences between taxo
nomie ratios, measurements a n d counts of the different groups (sexes a n d species) 
are signif icant. Genera l ly o n l y i n d i v i d u a l s of the same length classes were used for 
these tests. W h e n o n l y few data were available w i t h i n a length class, a n d n o s ign i f i 
cant correlat ion w i t h s tandard length was f o u n d for the taxonomie measurement 
concerned, classes were added . Statistical calculations were done i n S T A T G R A P H I C S 
P l u s Statistical Graphics System vers ion 6.0. 

Systematic part 

Haplochromis diplotaenia Regan & Trewavas, 1928 
(figs 3 ,4 , 58, tables 1 & 2) 

Haplochromis diplotaenia Regan & Trewavas, 1928: 225. 
'Haplochromis' diplotaenia; Greenwood, 1980:13. 

Material.— Holotype, 9 , 89.9 mm SL, B M N H 1928.6.2.44, Lake Victoria, Uganda, Sango Bay, M . Gra
ham. 

D i a g n o s i s . — A s m a l l species w i t h a slender b o d y (27.8 % SL) , a moderate ly large 
eye ( E y L = 28.0 % H L ) , a n d t w o l o n g i t u d i n a l bands of equal w i d t h o n the b o d y : a 
m i d lateral b a n d starting at a s m a l l distance f r o m the g i l l cover a n d r u n n i n g uninter
r u p t e d to the caudal f i n base, a n d a dorsal m e d i a l b a n d starting s l ight ly more rostral-
l y a n d r u n n i n g c a u d a d to a vert ical through the anal f i n or ig in . Preserved colorat ion: 
s i lvery w h i t e lateral ly a n d ventrally, grey dorsally. 

D e s c r i p t i o n . — Based o n the holotype (the o n l y k n o w n specimen). A l t h o u g h this 
spec imen is i n a n exellent state of preservation, the s l ight ly elevated head, the w i d e 
o p e n m o u t h , the p r o t r u d e d u p p e r jaw a n d the abducted suspensória greatly h a m p e r 
the recording of some taxonomie measurements. The descr ipt ion g i v e n b e l o w is 
par t ly presumpt ive as it is par t ly based o n a r a d i o g r a p h of the head. 

H a b i t u s . — The holotype is moderately s m a l l , somewhat laterally compressed 
a n d slender. D o r s a l head prof i le s l ight ly c u r v e d , the ventra l prof i le p r e s u m a b l y 
almost straight. Presumably a moderately prominent premaxi l la ry prominence . Pre-
m a x i l l a m e d i a l l y s l ight ly expanded rostrad a n d sl ight ly beaked. Eye moderate ly 
large. D o r s a l eye m a r g i n almost touching the dorsa l head profi le . D u e to the abduc
t ion of the suspensória the eye seems rather e l l ipt ical . P u p i l e l l ipt ica l o n the r ight 
side, o v o i d o n the left side. A s m a l l aphakic aperture rostral (and caudal?) to the 
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lens. P r e s u m a b l y a gentle b e n d between the straight ventral prof i le of the l o w e r j aw 
a n d the ventra l head outl ine. L o w e r j aw poss ib ly s l ight ly prognathous. Rostra l l o w e r 
j aw out l ine s l ight ly convex. M e n t a l area w i t h a sharp angle, n o mental prominence . 
M o u t h p r e s u m a b l y moderately obl ique. Vertical preopercular l i m b rec l in ing c a u d a d , 
the h o r i z o n t a l l i m b almost hor izonta l . Lateral l ine openings o n head not enlarged. 

F i n s . — Pectoral reaching s l ight ly farther than the t ip of pelvics , neither reaching 
o r i g i n of anal . Distance between pectoral a n d pelvics s l ight ly more than w i d t h of 
pectoral f i n base. A n a l a n d dorsal f ins just reaching second half of cauda l peduncle . 
C a u d a l f i n d a m a g e d ; outl ine probably subtruncate, s l ight ly emarginate. 

Scales .— A l l scales o n the head are cyc lo id . O p e r c u l u m f u l l y scaled except for a 
s m a l l area w h i c h par t ly covers the opercular blotch. S u b o p e r c u l u m scaled except for 
a t h i n ventra l r i m . Interoperculum scaled o n l y o n its caudal half (3-4 scales). Preoper-
c u l u m scaleless. Cheek f u l l y scaled. Postorbital c o l u m n w i t h t w o scale rows. L a c h r y 
m a l scaleless. O c c i p u t scaled, no distinct pattern recognizable o n occiput or area i n 
front of the dorsa l f i n . Scales o n rostral part of d o r s u m v e r y w e a k l y ctenoid, cauda l 
part of d o r s u m w i t h ctenoid scales. Scales o n f lank a n d caudal pedunc le c tenoid. 
Ventral chest scales relat ively s m a l l a n d c y c l o i d , lateral chest scales re lat ively s m a l l 
a n d w e a k l y ctenoid. Size transition f r o m chest scales to f lank a n d be l ly scales gradual . 
N o scales or scale sheath o n dorsa l or anal f ins. C a u d a l f i n scaled o n its p r o x i m a l 
half, the basal scales ctenoid, the distal ones c y c l o i d . The dista l scales are arranged i n 
single rows between the rays. 

G i l l a p p a r a t u s . — N i n e gil l -rakers o n the l o w e r part of the first g i l l -arch. The 
l o w e r m o s t four reduced, the f i f th b i f i d , a n d the remain ing three s imple , s l ight ly 
compressed. The n u m b e r of g i l l f i laments c o u l d not be counted w i t h o u t d a m a g i n g 
the specimen. 

V i s c e r a . — Intestines h a d been prev ious ly removed. 
O r a l teeth (figs 3 & 4) .— Shape. In the upper jaw, the outer r o w teeth are nearly a l l 

w e a k l y b i c u s p i d , one u n i c u s p i d is present 
rostrally a n d a few w e a k l y t r i cuspid teeth 
are f o u n d caudally. The major cusp of the 
b i c u s p i d teeth bears a smal l flange. In the 
lower jaw, the rostral teeth are w e a k l y 
b i c u s p i d , laterally w e a k l y bicuspids d o m i 
nate over tr icuspids a n d caudal ly tricus
p i d s dominate . The outer teeth have both 
neck a n d c r o w n somewhat compressed. 
The teeth are relatively smal l a n d sl ight ly 
c u r v e d . Tooth size decreases caudad. Inner 
r o w teeth a l l relat ively smal l , compressed, 
s l ight ly c u r v e d ; broadly shouldered, t r i 
c u s p i d . 

— D e n t a l arcade a n d toothband. D e n 
tal arcade r o u n d e d . There are t w o inner 
rows i n b o t h u p p e r a n d l o w e r jaw. 

— C o u n t s a n d setting. There are 55 
teeth i n the outer r o w of the u p p e r jaw, 
a n d 45 teeth i n the outer r o w of the l o w e r 

Figs 3 & 4. Haplochromis diplotaenia Regan & Tre-
wavas, 1928. Outer row teeth of oral jaws, rostro-
lateral view. Drawn in situ, therefore basal hal
ves of teeth not visible. Fig. 3. Rostral teeth of left 
upper jaw. Fig. 4. Rostral teeth of right lower jaw. 
From holotype, B M N H 1928.6.2.44. Scale equals 
1 mm. 
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jaw. Outer teeth of b o t h jaws regular ly set, w i d e l y set rostral ly decreasing to closely 
set lateral ly a n d caudally. 

— Implantat ion. Outer teeth i n u p p e r j aw erect rostral ly to s l ight ly recumbent 
caudally. Outer teeth i n lower j aw somewhat procumbent rostral ly to erect caudally. 
Inner teeth i n upper j aw strongly recumbent, i n l o w e r j aw rostral ly erect, lateral ly 
recumbent. 

C o l o r a t i o n . — L i v e colorat ion u n k n o w n . 
— Preserved colorat ion. G i l l cover, a large central area of the cheek, the f lank a n d 

the ventra l half of the b o d y s i lvery whi te . Towards the caudal peduncle , the dorsa l 
part of the b o d y a n d the rostral a n d dorsal parts of the head the s i lvery w h i t e turns 
l ight y e l l o w i s h b r o w n . Iris y e l l o w i s h silver, darker dorsally. A moderate ly broad , 
cont inuous , m i d lateral b a n d r u n n i n g f r o m the t h i r d f lank scale caudal to the g i l l 
cover to the caudal f i n . The b a n d is cont inued o n the distal t h i r d of this f i n . A dorsa l 
lateral b a n d of equal w i d t h runs f r o m the nape to the e n d of the u p p e r part of the 
lateral l ine . Patches of a dorsal m e d i a l b a n d are also present. The opercular b lo tch is 
rather vague. A l l f ins y e l l o w i s h hyal ine . 

D i s t r i b u t i o n . — H. diplotaenia is o n l y k n o w n f r o m L a k e Vic tor ia . The single 
k n o w n spec imen w a s caught w i t h a b e a m t r a w l i n Sango Bay, U g a n d a . 

E c o l o g y . — Habi ta t u n k n o w n . 
— F o o d . U n k n o w n . 
— Breeding a n d g r o w t h . The holotype is a r ipe female. The eggs have a n o v o i d 

shape, w i t h a length of 3.3 m m , a n d a w i d t h of 2.5 m m . 
R e s e m b l i n g species .— Other micrognathic haplochromine species f r o m L a k e V i c 

toria w i t h t w o lateral bands, e.g. Platytaeniodus degeni Boulenger, 1906, Hoplotilapia 
retrodens (Hi lgendorf , 1888), Haplochromis sauvagei (Pfeffer, 1896), H. prodromus (Tre
w a v a s , 1935), H. granti (Boulenger, 1906), a n d H. plagiodon Regan & Trewavas, 1928, 
a l l have a d e c u r v e d dorsa l head prof i le a n d a greater b o d y depth . Moreover , most of 
these species, have the l o n g i t u d i n a l bands crossed b y vert ical bands. For c o m p a r i s o n 
w i t h H. tanaos a n d H. thereuterion, see below. 

The Haplochromis "double stripe" complex 

D i a g n o s i s . — Species of the Haplochromis " d o u b l e s t r ipe" complex are s m a l l , s len
der, lateral ly compressed micrognathic species (see Witte & Wit te -Maas , 1987: 6). 
D o r s a l head prof i le nearly straight or w i t h a sl ight incurva t ion above the eye. Snout 
acute. Dis t inguishable f r o m other slender species b y the presence of t w o cont inuous 
l o n g i t u d i n a l bands o n the body. These bands m a y be dif f icul t to d i s t i n g u i s h i n d a r k 
sexual ly active males. M a l e s have a relat ively higher n u m b e r of u n i c u s p i d teeth i n 
the outer r o w of both jaws w h e n compared to females of a s imi lar size. A s there is n o 
male spec imen available of H. diplotaenia w e d o not k n o w if sexual heterodonty is 
f o u n d i n this species. For this reason H. diplotaenia as yet is not i n c l u d e d i n the H. 
" d o u b l e s t r ipe" complex. 

Haplochromis tanaos spec. nov. 
(figs 5-7,9-24,26-35,53,54,60,63, tables 3-6,11-13,15) 

"Haplochromis" diplotaenia) van Oijen et al., 1981:161,169. 
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Haplochromis "double stripe" Barel, 1983: 419; Witte, 1984a: 159; Witte-Maas & Witte, 1985: 9; Witte, 
1987, chapter 3: 8, 9; Goldschmidt et al., 1990: 344, 347; Witte & van Oijen, 1990: 25; Seehausen, 
1991: 716, 718; Goldschmidt & Witte, 1992:104; Witte et al., 1992b: 13, 26, 28; Barel, 1993: 356; See
hausen & Witte 1994a: 52; Seehausen, 1995:195. 

"Haplochromis" sp. "double stripe" Seehausen & Witte, 1995:101. 
?Prognathochromis sp. aff. longirostris; Selbrink, 1985: 65,69; Seehausen, 1991: 718. 

Material — Holotype, 6, 63.1 mm SL, R M N H 32544, Butimba Bay, sta. B, Mwanza Gulf, Lake Victo
ria, Tanzania. Paratypes 35 6 6 + 34 9 9. Paratypes collected by HEST from beach seine catches of 
local fishermen: 2 6 6, 62.8, 67.8 mm, R M N H 32525-26,21.xi.1978, Nyegezi Bay; 2 6 6, 72.0-73.0 mm + 
5 9 9 , 66-73 mm, R M N H 32527-33, 24.xi.1978, Butimba Bay; 1 9, 60 mm, R M N H 32534, 20.iii.1979, 
Nyegezi Bay; 1 5, 72 mm, R M N H 32535, 5.V.1979, Nyegezi Bay; 1 9, 64.3 mm, R M N H 32536, 
29.viii.1979, Nyegezi Bay. Paratypes collected by HEST with a bottom trawl: 1 6, 69.5 mm + 1 9,72 
mm, R M N H 32537-38, 21.xii.1977, Butimba Bay, sta. B; 1 6, 69.2 mm, 1 9, 69.8 mm, R M N H 32539-40, 
28.viii.1978, Butimba Bay, sta. B; 1 9,72 mm, R M N H 32541, 3.Í.1979, Butimba Bay, sta. E; 1 6, 67 mm 
+ 1 9, 72 mm, R M N H 32542-43, 27.iii.1979, Butimba Bay sta. A; 10 6 6, 54.0-68.7 mm, + 19, 64.1 mm, 
R M N H 32545-54,25.iv.1979, Butimba Bay, sta. B; 1 6, 70.5 mm, R M N H 32555,25.iv.1979, Butmba Bay; 
2 6 6, 53,5, 59.0 mm, R M N H 32556-57, 24.V.1979, Butimba Bay, sta. B; 1 9, 70 mm, R M N H 32558, 
27.ix.1979, Butimba Bay, sta. B; 1 6, 71 mm, R M N H 32559, 27.xi.1979, Butimba Bay, sta. B; 2 6 6, 57.8-
70 mm + 2 9 9, 60.2-66.5 mm, R M N H 32560-63, 27.xii.1979, Butimba Bay, sta. B;2 6 6, 55-58.8 mm + 1 
9, 51.7 mm, R M N H 32567-69, 29.U980, Butimba Bay, sta. B; 1 9, 70 mm, R M N H 32564 13.iii.1980, 
Butimba Bay, sta. B; 3 6 6, 50.3-66.9 mm + 5 9 9 54.2-61.0 mm, R M N H 32598-605,15.iv.1980, Butimba 
Bay, sta. B; 4 6 6, 51.5-66.9 mm + 3 ? 9, 50.9-61.2 mm, R M N H 32606-12,16.V.1980, Butimba bay, sta. 
B; 2 9 9, 58.7-63 mm R M N H 32613-14, 16.V.1980, Butimba Bay, sta. B; 1 9, 52.2 mm, R M N H 32615, 
18.vi.1980, Butimba bay, sta. B; 3 6 6, 64.2-68.2 mm + 2 9 9, 55.7-61.4 mm R M N H 32616-20, 
13.viii.1980, Butimba Bay, sta. B. 

Other material: 22 6 6, 60-74 mm, + 40 9 9, 62-76 mm, R M N H 32793, 24.xi.1978, beach seine, sta. II, 
Butimba Bay; 2 6 6 , 68.1-70.8 mm + 5 9 9, 62.2-68.5 mm, R M N H 32794, 24.xi.1978, beach seine, sta. 
III, Butimba Bay; 1 6, 77.0 mm, R M N H 32795, 6.vi.l979, bottom trawl, West off Ukerewe Island; 1 6, 
52.2 mm, R M N H 32796, 10.vi.1985, bottom trawl, Kamissa Bay; 2 9 9, 51.0-60.1 mm, R M N H 32797, 
ll.vi.1985, bottom trawl, Buchensi Bay; 1 6, 58.0 mm, R M N H 32798, 23.vi.1985, bottom trawl, Namir-
embe Bay; 1 9, 66.2 mm, R M N H 32799, 25.vi.1985, bottom trawl, Namirembe Bay; 1 9, 63.2 mm, 
R M N H 32800, 23.vi.1985, bottom trawl, Chicoga Bay; 1 6, 44.4 mm + 79 9, 48.0-62.8 mm, R M N H 
32801, 7.viii.l985, bottom trawl, Bugongoro Bay, Kome Island; 1 6, 61.8 mm, 1 9, 58.2 mm + 4 juvs 
53.0-55.5 mm, R M N H 32802,6.viii.l978, beach seine, Kayenze Bay, Speke Gulf. 

E t y m o l o g y . — The name is d e r i v e d f r o m the Greek Totvaoa (elongate, slender), 

referr ing to the slender habitus of this species. 

D i a g n o s i s . — A s m a l l , slender, laterally compressed micrognathic species w i t h a 

s l ight ly c u r v e d dorsa l head prof i le a n d a rather acute snout, dis t inguishable f r o m 

most other s u c h L a k e Vic tor ia haplochromines b y the presence of t w o cont inuous 

l o n g i t u d i n a l bands o n the body. F r o m H. diplotaenia it can be d is t inguished because 

the l ips of H. tanaos are not thickened a n d its premaxi l la is not expanded. F o r diffe

rences w i t h H. thereuterion, see below. 

Descript ion. Based o n 80 specimens w i t h a Standard L e n g t h of 22-74 m m . M o r p h o -

metric measurements were taken f r o m 62 specimens of 50.3-73.0 m m standard 

length. Because males a n d females were f o u n d to differ i n dent i t ion a n d p r e m a x i l l a 

shape it w a s bel ieved, they might also differ i n certain other head proport ions. There

fore ranges, means a n d standard deviat ions of measurements of males a n d females 

were calculated separately. 

H a b i t u s (figs 5 & 62).— A s m a l l a n d slender, laterally compressed haplochromine 

http://21.xi.1978
http://24.xi.1978
http://20.iii.1979
http://29.viii.1979
http://21.xii.1977
http://28.viii.1978
http://27.iii.1979
http://25.iv.1979
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http://15.iv.1980
http://18.vi.1980
http://13.viii.1980
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Fig. 5. Haplochromis tanaos spec. nov., 6 paratype, R M N H 32600, scale equals 10 mm. 

species w i t h a rather acutely po in ted snout a n d a terminal m o u t h . A larger part of 
the eyes is v is ib le f r o m a dorsal v i e w than f r o m a ventral v iew. D o r s a l head prof i le 
s l ight ly c u r v e d i n the nape region but otherwise nearly straight. The p r e m a x i l l a r y 
pedice l d is t inct ly in terrupt ing the prof i le i n most specimens. P r e m a x i l l a not e x p a n d 
ed media l ly . U p p e r l i p not p r o d u c e d above the dorsa l head prof i le . E x p o s e d part of 
m a x i l l a s m a l l , the posterior t ip reaching a vert ical just posterior to the anterior bor
der of the p u p i l . Ventral outl ine of the head smooth ly to sharp ly bent at the art icula
t ion process of the l o w e r jaw. Sides of lower j aw s l ight ly to moderate ly obl ique. 
L o w e r j aw ventra l outl ine almost straight. The s l ight ly receding rostral out l ine of 
l o w e r j aw straight or s l ight ly convex w i t h a smooth ly r o u n d e d menta l area, n o m e n 
tal prominence . Jaws isognathous or s l ight ly prognathous. L i p s not thickened. D o r 
sal eye m a r g i n almost touching the dorsa l head prof i le or s l ight ly p r o t r u d i n g above 
it. Eye moderately large, circular. P u p i l o v o i d shaped. Smal l aphakic apertures rostral 
a n d cauda l to the lens. Preopercular hor izonta l l i m b s l ight ly dec l in ing , the vert ical 
l i m b s l ight ly rec l ining. The rostral part of the in teroperculum is almost complete ly 
h i d d e n u n d e r the preopercular hor izonta l l i m b . Lateral l ine canals o n the preorbi ta l 
re lat ively short a n d broad , the openings s l ight ly enlarged i n a few specimens. 

Scales (figs 6 ,7 ,53 ,54) .— A l l scales o n the head are cycloid. O p e r c u l u m fu l ly scaled 
except for a smal l area w h i c h part ly covers the opercular blotch. S u b o p e r c u l u m scaled 
except for a th in ventral r i m . Interoperculum scaled only o n its caudal half (3-4 scales). 
P r e o p e r c u l u m scaleless. Squamat ion o n cheek variable: The majori ty of the speci
mens have their cheeks f u l l y scaled. A few specimens have the scales at the rostro-
ventra l corner rather deeply embedded. In a n u m b e r of specimens this area (the 
rostral embayement of L ippi t sch , 1993) is scaleless. The scaleless area m a y be extended 
c a u d a d to inc lude the entire ventral r i m of the cheek. Postorbital c o l u m n is variable : 
most specimens have a m i x e d row, but specimens w i t h one or t w o scale r o w s are 
also f o u n d . L a c h r y m a l scaleless. O c c i p u t scaled, n o distinct pattern recognizable o n 
occiput or area i n front of the dorsa l f i n . Scales o n rostral part of d o r s u m c y c l o i d or 
v e r y w e a k l y ctenoid, caudal part of d o r s u m w i t h ctenoid scales. Scales o n f lank a n d 
cauda l peduncle ctenoid. Ventral chest scales relatively s m a l l a n d c y c l o i d , lateral 
chest scales relat ively s m a l l a n d w e a k l y ctenoid. Size transit ion f r o m chest scales to 
f lank a n d be l ly scales gradual . The scale between the pe lv ic fins s l ight ly enlarged. 
N o scales or scale sheaths o n dorsa l or anal fins. C a u d a l f i n scaled o n its p r o x i m a l 
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Figs 6-8. Variation in squamation pattern on cheek. Figs 33 & 34. Haplochromis tanaos spec. nov. Fig. 6. 
Paratype R M N H 32666, 6, 67 mm SL. Fig. 7. Paratype R M N H 32667, 6, 68 mm SL. Fig. 8. Haplochro-
mis thereuterion spec nov., paratype, R M N H 32640, 6,74 mm SL. Scale equals 5 mm. 

half, the basal scales ctenoid, the more elongate dis ta l ones g r a d u a l l y b e c o m i n g v e r y 
w e a k l y c tenoid to c y c l o i d . The dista l scales are arranged i n single r o w s between the 
rays. 

F i n s . — Pectorals just reaching the anus. Pelvics i n females just not reaching this 
point. Sexually active males have the first pelvic ray produced to reach the anal spines. 
Extens ion of dorsa l a n d anal f i n about equal , reaching the posterior half of the cauda l 
peduncle . Pectoral f i n base w i d t h equals the distance between pectoral a n d pe lv ic 
f ins. C a u d a l f i n out l ine (sub)truncate, s l ight ly emarginate to straight caudal ly . In 
some specimens the ventra l m a r g i n is s l ight ly obl iquely subtruncate. 

G i l l a p p a r a t u s . — Eight to ten gil l -rakers o n the lower part of the first g i l l -arch ; 
the l o w e r m o s t t w o or three reduced, the remaing ones relat ively s m a l l , compressed 
a n d u s u a l l y s i m p l y tapering. The t w o rakers b e l o w the highest raker o n the l o w e r 
part m a y be b i f i d . The n u m b e r of g i l l f i laments o n the lateral h e m i b r a n c h of the first 
g i l l -arch ranges f r o m 86 to 94 (n= 3) 

V i s c e r a . — Intestine length varies f r o m 0.8-1.22 times the s tandard length (n= 30). 
F o l l o w i n g the def ini t ions of Z i h l e r (1982) the arrangement of the digest ive tract of 
adul t H. tanaos is of type E . 

O r a l teeth (figs 9-14,17-23).— Shape. In juveniles, the teeth of the outer r o w ros
tra l ly a n d laterally, are rather s m a l l , s l ighty compressed, u n e q u a l l y b i c u s p i d ; tricus
p i d s are present o n l y caudally. The major cusp of the b i c u s p i d teeth sometimes has a 
s m a l l flange. A l l teeth are s l ight ly to moderately curved . In adul t specimens a remark
able difference i n tooth shape occurs between males a n d females. In a d u l t males the 
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Figs 9-14. Haplochromis tanaos spec. nov. Oral jaw teeth. Figs 9 & 10. Outer teeth of right premaxilla, 
lateral view. Figs 11 & 13. Rostral teeth of right premaxilla, rostro-lateral view. Figs 12 & 14. Rostral 
teeth of right lower jaw, lateral view. Fig. 9. R M N H 32670, juv 9, 50 mm SL. Fig. 10. R M N H 32671, 
juv 6, SL 52 mm. Figs 11 & 12. R M N H 32540, 9, SL 69.8 mm. Fig. 13 & 14. R M N H 32528, 6, SL 72 
mm. Scale equals 1 mm. 
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b i c u s p i d teeth are ontogenetically gradua l ly replaced b y unicuspids , start ing w i t h 
the anterior ones. C o m p a r e d to males of a s imi lar size, females have fewer u n i c u s p i d 
teeth i n the outer r o w of bo th jaws (table 6). The largest males have o n l y u n i c u s p i d s 
i n the outer r o w s of b o t h jaws. The un icusp ids are circular i n cross section a n d acute
l y po in ted . Tooth size g r a d u a l l y decreases posteriorly, however , caudal to the anteri
or 6-8 teeth a s m a l l difference i n size is f o u n d . In males, even i n specimens w i t h 
b i cusp ids laterally, the posterior one to four teeth are often u n i c u s p i d a n d s l ight ly 
larger than the preceeding ones. In females a u n i c u s p i d posterior tooth is o n l y rarely 
f o u n d . Inner rows: a l l inner teeth are moderate ly c u r v e d tr icuspids . In the rostral 
part of the jaws, the tr icuspids have the m i d d l e cusp more elongated than the lateral
l y p laced tr icuspids . 

— Denta l arcade a n d toothband. Denta l arcade s l ight ly acute i n b o t h jaws. T w o 
inner r o w s i n b o t h jaws. Distance between outer r o w a n d first inner r o w larger than 
the distance between the inner rows. 

— C o u n t s a n d setting. A d u l t specimens 64-73 m m S L have 42-45 teeth i n the 
outer r o w of the u p p e r jaw, 31-36 i n the lower jaw. Outer r o w teeth are regular ly set 
at a distance equal to or s l ight ly less than the diameter of the toothbase. Outer r o w 
o c c u p y i n g 4/5 of the dentigerous a r m . In t w o of the dissected l o w e r jaws the most 
caudal tooth w a s separated b y a dist inct gap f r o m the other teeth. In one case it w a s 
set re lat ively h i g h o n the coronoid process (fig. 23). Inner rows o c c u p y i n g c. 3/5 of 
the outer r o w length o n the premaxi l la a n d c. 3/4 of the outer r o w length o n the 
mandib le . 

— Implantat ion. In upper j aw outer r o w teeth erect (medial teeth) to s l ight ly 
recumbent (caudal teeth). In l o w e r jaw outer r o w teeth are s l ight ly procumbent 
(medial ly) to erect (caudally). A l l teeth are s l ight ly suspensoriad inc l ined . Implanta
t ion of inner r o w teeth strongly recumbent. 

P h a r y n g e a l teeth .— Counts . A b o u t 32 teeth i n the posterior row. Ten teeth i n the 
t w o m e d i a l rows . 

— Shape. M o s t pharyngea l teeth are of the bevel led type, relat ively fine a n d acu
tely p o i n t e d ; some m e d i a l teeth of the posterior r o w a n d some cauda l teeth of the 
m e d i a n r o w are s l ight ly enlarged a n d h o o k e d , w i t h a b lunt rostro-dorsad directed 
major cusp. Tooth size increasing f r o m rostral to caudal a n d f r o m lateral to m e d i a l . 

— N e u r o c r a n i u m (figs 15 & 16). The n e u r o c r a n i u m of H. tanaos is relat ively s len
der, the otic region a n d the supraoccipi ta l crest are b o t h shal low. The e thmovomer ine 

Figs 15 & 16. Haplochromis tanaos spec, nov., paratype, R M N H 32669, 9 , SL 71.1 mm, neurocranium. 
Fig. 15. Left lateral view. Fig. 16. Dorsal view. Scale equals 5 mm. 
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block is less d e c u r v e d a n d s l ight ly longer than that of H. elegans. The pharyngea l 
apophys is is situated relat ively caudally, a n d the postorbital process is broadened. 

— O r a l jaws (figs 17-23). Premaxi l la ascending a r m longer than dentigerous a r m , 
angle between the arms 75°-82° (n= 20). Ventral outl ine of the dentigerous a r m sl ight
l y concave. Ventral part of the ascending a r m v e r y s l ight ly expanded. There is a dif 
ference i n the ratio of the Premaxi l lary A s c e n d i n g A r m L e n g t h a n d the Dentigerous 
A r m L e n g t h of males a n d females. In males (n= 11) the ratio is 1.11-1.21 (mean± S D : 
1.14±0.04). In females (n= 11) the range is 1.12-1.31 (mean±SD: 1.22±0.05). The differ
ent ratio seems a c o m b i n e d effect of a relatively longer ascending a r m a n d a shorter 
dentigerous a r m i n females. M a n d i b l e relatively stout, w i t h a rather steep c o r o n o i d 
process. The tooth bear ing part is s l ight ly less than half the j aw length. Espec ia l ly 
rostrally, the tooth bear ing part of the j aw is f l a r ing outwards . 

— L o w e r pharyngea l element (fig. 24). L o w e r pharyngea l element rather shal low, 
s l ight ly longer than broad ( length/width = 1.1). Dentigerous area s l ightly broader than 

Figs 17-23. Haplochromis tanaos spec. nov. Oral jaws. Figs 17. Right premaxilla and maxilla, lateral 
view. Fig. 18. Medial view of ascending arm. Fig. 19. Occlusal view of dentigerous area. Fig. 21. Pre
maxilla, lateral view. Figs 20 & 22. Right lower jaw, lateral view. Fig. 23. Right dentary, lateral view, 
arrow points at detail of aberrant teeth at coronoid wing. Figs 17-20. R M N H 32540, 9, 69.8 mm SL. 
Figs 21 & 22. R M N H 32528, 6, 72 mm SL. Fig. 23. R M N H 32527, 6, 73 mm SL. Scale equals 1 mm. 
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l o n g ( l e n g t h / w i d t h = 0.87-0.94). The 
caudal m a r g i n of the element is con
cave. 

— Vertebrae. The total number of ver
tebrae i n 52 radiographed specimens was 
29 (1), 30 (16), 31 (33) or 32 (2), compr i 
s ing 13-14 abdominal a n d 16-18 caudal 
elements. 

C o l o r a t i o n . — In l ive quiescent males 
the basic colour is bluish-grey dorsally, 
a n d s i lvery white ventrally. The snout is 
greyish a n d the part of the head above 
the g i l l cover has a greyish blue sheen. 
The dorsal half of the cheek and g i l l 
cover are sooty, the ventral part of head 
si lvery white . A relatively short a n d 
broad lachrymal stripe runs f r o m the 
ventral eye m a r g i n to a line hal fway between the ventral eye r i m a n d the ventral mar
g i n of the lachrymal . The l a c h r y m a l stripe is extended o n the ir is . A b o v e the eye it 
merges into the supraorbi ta l stripe. A nape b a n d , a n opercular b lo tch a n d a vert ical 
stripe rostral to the preopercular vert ical l i m b are also present. B o d y b l u i s h , darker 
grey b lue dorsa l ly a n d caudally. A m i d lateral b a n d , a dorsa l lateral b a n d a n d a 
(sometimes interrupted) dorsal m e d i a l b a n d are present. D o r s a l f i n grey, lappets 
black. D a r k red streaks m a y be present between the rays. C a u d a l f i n dark grey p r o x i -
mal ly , grey w i t h red margins distally. A n a l dark red, except basally, cauda l ly a n d 
a r o u n d the egg d u m m i e s where it is dark grey. U s u a l l y o n l y one, rather large, but 
relat ively inconspicuous ly d u l l orange coloured egg d u m m y is present. Pectorals 
hyal ine . Pelvics black. W h e n becoming sexually active, males gradual ly become dark
er b lue . Chest , be l ly a n d ventra l part of head i n c l u d i n g the branchiostegal m e m b r a 
ne t u r n black. The l a c h r y m a l stripe becomes broader a n d longer a n d the rostral 
extension of the opercular b lotch almost merges into the preopercular stripe. In ac
tive males the entire ventral half of the body, f r o m the m i d lateral b a n d to the ventra l 
prof i le m a y become black. The d o r s u m becomes dark blue grey, w h i l e the area 
between the t w o l o n g i t u d i n a l bands remains b l u i s h . The snout a n d the dorsa l head 
area r e m a i n l ight w h i c h is strongly contrasting to the markings i n this area. The red 
streaks o n the dorsa l f i n , red margins o n the caudal f i n a n d the red area o n the anal 
f i n become brighter. T w o quiescent males (66.5 a n d 72 m m SL) h a d retained a j u v e n i 
le colorat ion. 

— L i v e colorat ion of females a n d juveniles. Females a n d juveniles have o n the 
b o d y a distinct , relat ively th i n m i d lateral b a n d , w h i c h is cont inuous between the g i l l 
cover a n d the caudal f i n base. The caudal e n d of the b a n d o n the scaled c a u d a l f i n 
base is s l ight ly broader. The dorsa l lateral b a n d o n the d o r s u m is s l ight ly less dis 
tinct. A t the base of the dorsal f i n a patchy dorsal m e d i a l b a n d is present. In juveniles 
this b a n d m a y be cont inued onto the caudal peduncle . Ventral s ide of head, chest 
a n d be l ly s i lvery whi te . In juveniles the entire dorsal surface of the head is rather 
u n i f o r m l y grey ish p igmented . The upper l i p , the l i p margins , a n d the menta l area are 

Figs 24 & 25. Outline drawings of lower pharyn
geal elements, dorsal view. Fig. 24. Haplochromis 
tanaos spec, nov., paratype, R M N H 32528, <?, SL 
73 mm. Fig. 25. Haplochromis thereuterion spec, 
nov., paratype, R M N H 32624, 6, SL 80.2 mm. 
Scale equals 1 mm. 
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also greyish. The area between the caudal eye m a r g i n a n d the dist inct opercular 
b lo tch is w e a k l y p igmented . O n the b o d y of some specimens v e r y faint vert ica l bars 
are just v is ib le . F r o m c. 40 m m S L onwards juveniles have interorbital a n d nasal str i 
pes, a n d a dark upper l i p . 

A m o n g s t near ly one h u n d r e d examined female specimens, there w a s one (73 m m 
S L , quiescent) w h i c h h a d a dark " m a l e " colorat ion i n c l u d i n g black pe lv ic fins. 

— Preserved colorat ion of males (figs 26-29). There is a large var ia t ion i n the 
overa l l darkness a n d distinctness of the head markings of the preserved specimens. 
A l l specimens have a cont inuous m i d lateral b a n d , a dorsal lateral b a n d , a n d a dorsa l 
m e d i a l b a n d . The latter m a y be s l ight ly interrupted. Re la t ive ly broad l a c h r y m a l , 
nasal , interorbital , a n d supraorbi ta l stripes are present i n most specimens, but are 
u s u a l l y absent i n spent males. In some specimens the start ing p o i n t of the dorsa l 
lateral l ine is a n indist inct nape b a n d . The l a c h r y m a l stripe often merges into a d a r k 
cheek. A n opercular b lotch is a lways present. M a n y males are v e r y d a r k grey to 
near ly b lack b e l o w the m i d lateral l ine. These specimens often have the l ips a shade 
l ighter a n d the snout area very l ight , s trongly contrasting w i t h the cheek a n d the 
nasal a n d orbital stripes. The dorsa l parts of b o d y a n d head are greyish. The cauda l 
m a r g i n of the caudal f i n m a y be i v o r y i n some specimens. Lappets of dorsa l f i n 
black. Pectoral fins hyal ine , a n d pelvics black. The membrane of the anal f i n is v e r y 
dark basal ly a n d a long the caudal marg in . Rosta l ly a n d dis ta l ly the membrane is 
l ight . In l ighter males the membranes of the dorsa l a n d caudal fins are l ight grey, l ap
pets of dorsa l black. Pectorals hyal ine , pelvics black. A n a l dark grey to b lack basal ly 
a n d a l o n g the cauda l m a r g i n , remainder of f i n membrane l ight grey. There are u s u a l 
l y one or t w o egg d u m m i e s placed just rostral to the dark caudal m a r g i n . I n quite a 
n u m b e r of preserved specimens n o egg d u m m i e s c o u l d be discerned. A l l males have 
a l ight area at the base of the pectoral f in . This area is more strongly contrast ing i n 
the darker males. 

Preserved colorat ion of females a n d juveniles (figs 30 & 31).— H e a d darker grey 
b r o w n dorsally, w h i t i s h laterally. D o r s a l part of cheek a n d g i l l cover sooty greyish. 
B o d y above dorsa l lateral b a n d dark greyish b r o w n , between the m i d lateral a n d 
dorsa l lateral b a n d greyish, a n d b e l o w the m i d lateral b a n d i v o r y whi te . 

Sexual d i m o r p h i s m . — A p a r t f r o m differences i n dent i t ion a n d the ratio of Pre-
m a x i l l a r y A s c e n d i n g A r m L e n g t h a n d Dentigerous A r m L e n g t h described above, a 
n u m b e r of differences were f o u n d between the morphometr i c measurements of s i m i 
la r ly s ized males a n d females (see tables 3, 4). It is remarkable that these differences 
are o n l y apparent i n the t w o size classes above 60 m m SL, i.e. i n mature specimens i n 
w h i c h also the difference i n tooth shape is developed. C o m p a r e d to males of the 
same length class, females above 60 m m S L have a higher ratio for L J L / L J W a n d 
l o w e r ratios for S n W / H L a n d L a W / H L . O n l y i n the length class 60-69 m m , females 
have higher ratios for C P L / S L , S n L / S n W a n d L J W / H L . O n l y i n the length class 70-
73 m m , females have higher ratios for H L / S L , P o W / L a W a n d L J L / H L . M a l e s have a 
higher ratio for E y D / H L for the total length range (table 13). 

S ignif icant correlations between Standard L e n g t h a n d other taxonomie measure
ments (table 15). I n males a negative correlation w i t h Standard L e n g t h w a s f o u n d for 
the ratios B o d y D e p t h / S L (p= 0.0039), C a u d a l Peduncle L e n g t h / S L (p= 0.0004) a n d 
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Figs 26-31. Haplochromis tanaos spec. nov. Patterns of markings in adult specimens. Fig. 26. Quiescent 
o\ Fig. 27. Starting a. Fig. 28. Sexually active 6. Fig. 29. Spent 6. Fig. 30. Quiescent $. Fig. 31. Female, 
brooding eggs. Scale equals 10 mm. 
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Interorbital W i d t h / H L (p= 0.0160). A posi t ive correlat ion w i t h Standard L e n g t h w a s 
f o u n d for the ratios Snout L e n g t h / H L (p= 0.0106), L o w e r Jaw l e n g t h / H L (p= 
0.0183), L o w e r J a w W i d t h / H L (p= 0.0024) a n d U p p e r Jaw L e n g t h / H L (p= 0.0001). 

In females a negative correlation w i t h Standard L e n g t h w a s f o u n d for the ratios 
B o d y D e p t h / S L (p= 0.0438), C a u d a l Peduncle L e n g t h / S L (p= 0.0022) a n d L a c h r y m a l 
W i d t h / H L (p= 0.0006). A posit ive correlation w i t h Standard L e n g t h w a s f o u n d for 
the ratios H e a d L e n g t h / S L (p=0.0005), Snout L e n g t h / H L (p= 0.0006), S n L / S n W (p= 
0.0002), Preorbi ta l D e p t h / H L (p= 0.0156), L o w e r Jaw L e n g t h / H L (p= 0.0001) a n d 
U p p e r Jaw L e n g t h / H L (p= 0.0025). 

Intraspecific v a r i a t i o n . — 1) A m o n g s t the specimens of H. tanaos t w o groups dif 
fering i n head shape can be dist inguished (figs 53 & 54). One group is characterized b y 
a " s m o o t h " head, the outl ine of the head be ing o n l y s l ight ly a n d gently interrupted 
b y the premaxi l l a ry pedice l and the articular process of the l o w e r jaw (fig. 53), the 
other gr ou p has a more " a n g u l a r " head (fig. 54). In specimens of the latter g r o u p the 
p r e m a x i l l a r y pedice l prominence, a n d the articular process of the l o w e r j aw are more 
dis t inct ly angular, the lower jaw is s l ight ly more oblique, a n d the l o w e r j aw sides are 
more obl ique a n d s l ight ly broader. Specimens of the latter group also seem to have a 
smaller B o d y D e p t h . In B u t i m b a Bay the "angular h e a d " group is restricted to the 
nor thern (more exposed) side (fig. 1). Specimens w i t h an " a n g u l a r " facies were also 
f o u n d i n beach seine catches made at the northern shores of N y e g e z i Bay, i n K a y e n z e 
Bay a n d i n t r a w l catches i n Buchensi Bay a n d N a m i r e m b e Bay (fig. 32). B o t h i n N y e 
gez i Bay a n d N a m i r e m b e Bay specimens w i t h a " s m o o t h " facies were caught as w e l l . 
M a l e specimens w i t h a n " a n g u l a r " facies were o n l y caught i n B u t i m b a Bay a n d K a 
yenze Bay. A s the males of the t w o groups d i d not differ i n colorat ion w e conclude 

Fig. 32. Southern part of Lake Victoria with catch localities of Haplochromis tanaos spec. nov. 
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that they be long to one species. H o w e v e r , the poss ibi l i ty that they are s i b l i n g species 
cannot be exc luded. If they be long to one species, the occurrence of m o r p h o l o g i c a l l y 
different groups i n different habitats c o u l d be a n example of eco-phenotypic v a r i a 
t ion (Witte & Wit te -Maas , 1987). If the differences i n head shape are i n d u c e d b y eco
logica l parameters, the fact that the t w o distinct forms are f o u n d i n separate areas i n 
one s m a l l bay c o u l d be taken as a n indica t ion that the fishes s h o w v e r y little h o r i z o n 
tal migra t ion . 

2) E i g h t specimens (three r ipe females, a n d four juveniles) caught i n a b o t t o m 
t r a w l over a sandy bot tom i n Bugongoro Bay, K o m e Island, resemble H. tanaos i n 
habitus a n d preserved coloration, but differ i n propor t iona l measurements. U n f o r t u 
nately the l i v e colorat ion of these specimens was not recorded. 

3) A r ipe male, 77 m m SL, caught i n open water west off U k e r e w e Is land d i d 
s h o w a n aberrant colorat ion: it was m u c h l ighter than the specimens f r o m B u t i m b a 
Bay. The entire ventra l s ide of head a n d b o d y w a s br ight w h i t e except for the be l ly 
w h i c h was sooty ventrally. It h a d a distinct m i d lateral b a n d a n d a fainter dorsa l 
lateral b a n d . A dist inct but short l a c h r y m a l stripe was extended o n a n d above the 
eye. Pectoral f ins hyal ine , pelvics black. A n a l hyal ine w i t h a red f l u s h a n d t w o y e l 
l o w egg d u m m i e s . N o dark area at the f i n bases a n d a long the caudal m a r g i n . C a u 
d a l f i n hya l ine w i t h a dark red caudal half. 

The spec imen also differs i n a n u m b e r of morphometr ic measurements: c o m 
pared to s l ight ly smaller males, the snout is broader, the eye is smaller, the cheek is 
deeper, a n d both the upper jaw a n d the premaxi l lary ascending a r m are longer. A s 
the general facies, the dent i t ion a n d aspects of its colorat ion are v e r y m u c h l ike that 
of H. tanaos, the spec imen is o n l y tentatively ident i f ied as be longing to this species. 

D i s t r i b u t i o n . — H. tanaos is o n l y k n o w n f r o m L a k e Vic tor ia a n d it was caught 
o n l y i n the southern half of the lake (fig. 32). 

E c o l o g y . — Occurrence. In the p e r i o d f r o m 1977-1981 H. tanaos w a s a c o m m o n 
species at the research transect across the M w a n z a G u l f . H o w e v e r , concurrent ly w i t h 
the explos ive increase of the N i l e perch p o p u l a t i o n i n the M w a n z a G u l f i t has d i sap
peared f r o m the catches (Witte et a l , 1992b, but see below). 

— Habitat . H. tanaos was almost exclusively caught i n relat ively sheltered areas 
w i t h a sandy substrate (exceptionally w i t h a peaty substrate; N a m i r e m b e Bay). These 
sandy areas d i d not exceed a depth of 7 m . The largest male w a s caught w i t h a bot
t o m t r a w l i n open water, at a depth of c. 10 m . Since i n d i v i d u a l s were o n l y caught 
w i t h a bo t tom t r a w l a n d not w i t h surface trawls , they apparently are benthic rather 
than pelagic. H o w e v e r , it was observed that i n d i v i d u a l s kept i n tanks a l w a y s stayed 
at a certain distance f r o m the bottom. 

— F o o d (fig. 61, table 12). To get a n impress ion of the food of H. tanaos, the s tom
achs a n d guts of 41 specimens, w i t h a S L range of 22-72 m m , were examined. The 
examined specimens were collected i n different periods throughout the year. Seasonal 
differences i n the food were not observed. 

In juveniles as w e l l as i n adults the food m a i n l y consisted of cladocerans (47.3 a n d 
66.6 %, respectively), but insects are also an important food source (12.7 a n d 23.4 %). 

Juveniles were f o u n d to differ f r o m adults i n h a v i n g a large amount of chirono-
m i d larvae (1st a n 2 n d instars that l ive i n the water co lumn) i n the intestines (38.7 % 
vs 0.5%). This difference apparently is not due to the fact that juveniles occur m a i n l y 
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Fig. 33. Size distribution of specimens of Haplochromis tanaos spec. nov. in trawl catches over sand in 
the Butimba Bay (depth sta A, 2-4 m, sta B, 4-6 m) and size distribution of all specimens of Haplochro-
mis thereuterion spec. nov. 

at the sha l lower station A (see f ig . 33). The diet of adults at station A a n d B reveals 
that a l t h o u g h ch i ronomids are of little importance (less than 1%), they are more fre
quent ly eaten b y adul t specimens at station B. Detri tus was f o u n d o n l y i n s m a l l 
quantities ( in adults only) w h i c h m a y indicate that the food is general ly not collected 
f r o m the substrate. 

The f o o d of H. tanaos differs i n several aspects f r o m that of other zooplankt ivores 
f r o m the M w a n z a G u l f i n the pre-Lates condi t ion . In most other haplochromine 
zooplanktivores the zooplankton component consists mainly of copepods (Goldschmidt 
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et a l . , 1990). O n l y i n the intestines of Haplochromis piceatus G r e e n w o o d & Gee, 1969, 
besides copepods, a considerable amount of cladocerans is f o u n d (Galis, 1990; Witte , 
pers. obs.). In contrast, the z o o p l a n k t o n component of H. tanaos comprises almost 
exc lus ively cladocerans. It is not clear whether this is due to selective feeding or to 
the habitat where H. tanaos used to l ive . Juveniles of at least three p isc ivorous haplo 
chromine species occurr ing i n the same habitat also feed m a i n l y o n cladocerans (van 
Oi jen, i n prep.) . A n o t h e r difference w i t h other zooplankt ivores is the relat ively l o w 
incidence of Chaoborus larvae i n the food of H. tanaos. In the other zooplankt ivores 
Chaoborus larvae were the m a i n food i tem at night , w h e n both f i sh a n d larvae m i 
grated to the surface (Witte, 1984a; G o l d s c h m i d t et al . , 1990). A l t h o u g h i n d i v i d u a l s of 
H. tanaos were not caught over a 24 hr per iod , it is to be expected that fishes caught i n 
the m o r n i n g w o u l d have some Chaoborus remains i n the caudal part of the intestine as 
is the case i n other zooplankt ivores (e.g. Witte, 1987: chapter UI). The relatively s m a l l 
contr ibut ion of Chaoborus to the diet thus indicates that H. tanaos, u n l i k e the other 
zooplankt ivores , does not f o l l o w the nocturnal migra t ion of Chaoborus . 

— Breeding and growth. Specimens of H. tanaos mature at approximately 55-60 m m 
SL. The largest specimen was a female of 81 m m SL. General ly however, the largest 
females are i n the range 70-73 m m SL, w h i l e males usua l ly r e m a i n smaller than 70 
m m SL. H. tanaos is a maternal mouthbrooder. M o u t h b r o o d i n g females were caught 
w i t h eggs a n d larvae i n var ious stages of development (figs 34 & 35). The r ight ovary 
g r o w s to a larger size than than the left one. Eggs were counted i n ovaries of three 
females. In a r ipe female of 61.5 m m SL, the r ight ovary contained 24 eggs (length c. 
2.9 m m , w i d t h c. 2 m m ) . The left ovary contained o n l y a single egg. A r ipe female of 
70.2 m m S L h a d 19 eggs i n the r ight ovary a n d 6 eggs i n the left ovary (egg length 
2.8-3 m m , w i d t h 1.8-2 m m ) . A n almost r ipe female, S L 70 m m , i n the r ight o v a r y h a d 
16 eggs (length 2.2 m m ) , a n d 7 eggs i n the left ovary. 

B r o o d i n g females w i t h eggs a n d larvae of var ious ontogenetic stages were collect
ed f r o m both beach seine a n d bot tom t r a w l catches. It seems that the n u m b e r of 
juveniles that can be carried i n the m o u t h of females of H. tanaos is very smal l . The 
largest n u m b e r of juveniles, f o u n d i n a female of 81 m m SL, was 17. Smal ler females 
were f o u n d to carry even less juveniles. Twelve juveniles were f o u n d i n a female of 
72 m m , 11 a n d 9 juveniles i n females of 70 m m , 10 juveniles i n a female of 62 m m a n d 
9 i n a female of 65 m m . 

It w a s observed that the b r o o d of the female w i t h 12 juveniles contained four 
specimens w h i c h differed i n b o d y shape f r o m the other eight. It is not certain 
whether the four m o r p h o l o g i c a l l y divergent specimens were just aberrant specimens 
(among the other eight was also an i n d i v i d u a l w h i c h lacked eyes), or that this c o u l d 
be a n example of m i x e d species broods (Ribbink, 1977; L e w i s , 1980) amongst L a k e 
Vic tor ia c ichl ids . N e a r l y r ipe a n d r ipe females were caught i n M a r c h , M a y , A u g u s t , 
September, N o v e m b e r a n d December 1979, a n d i n M a y a n d A p r i l 1980. B r o o d i n g 
females were collected i n January, M a y , June, September, October a n d N o v e m b e r 
1979, a n d i n January, A p r i l a n d A u g u s t 1980. Sexual ly active males were f o u n d i n 
catches i n M a r c h , M a y , June, September, N o v e m b e r and December 1979, a n d Janu
ary, A p r i l , M a r c h , June a n d July 1980. F r o m these data a n d the size c o m p o s i t i o n i n 
the m o n t h l y t r a w l catches i n B u t i m b a Bay (small juveniles were a lways present) it 
can be d e d u c e d that H. tanaos breeds throughout the year. The catch data are not suf
ficient to d r a w conclusions about the possible exsistence of breeding peaks. 



Van Oijen & Witte. The Haplochromis "double stripe" complex. Zool. Verh. Leiden 302 (1996) 23 

Fig. 34. Haplochromis tanaos spec. nov. Eggs and larval stages, with and without yolk sac, removed 
from the mouths of brooding females. Scale equals 1 mm. 

Fig. 35. Haplochromis tanaos spec. nov. Ontogenetic stages, juveniles 22-50 mm SL. Scale equals 1 mm. 
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A beach seine catch made i n B u t i m b a Bay i n N o v e m b e r 1978 contained 45 fema
les (62-76 m m ) a n d 24 males (60-74 m m ) of H. tanaos. O u t of the 45 females four were 
r i p e n i n g a n d 13 were b r o o d i n g (1 b r o o d i n g eggs, 12 b r o o d i n g larvae). N o n e of the 
b r o o d i n g females h a d f o o d i n the gut. A m o n g the 24 males none was sexual ly active, 
a l l h a d f o o d i n the gut a n d flat a n d t h i n testis. This catch compos i t ion indicates that 
there are separate s p a w n i n g a n d b r o o d i n g areas for H. tanaos. The d is t r ibut ion of 
males a n d females i n the t r a w l catches i n B u t i m b a Bay also indicates a different 
occurrence for the sexes (fig. 46). O f the 19 adul t specimens (> 55 m m SL) caught 
over a sand bot tom w i t h a d e p t h of 2-4 m (station A ) , 3 (16%) are male. O f the 68 
adul t specimens caught over sand bottoms w i t h a depth of 4-6 m (station B), 47 (69%) 
were male . F r o m this w e conclude that males occur i n deeper water. F i v e b r o o d i n g 
females were caught over sand, at 2-4 m , a n d seven over sand, at 4-6 m . 

R e s e m b l i n g species .— Because specimens of H. tanaos are m u c h smaller than the 
holo type of H. diplotaenia it is di f f icul t to compare the morphometr i c data of the t w o 
species. The largest specimens of H. tanaos differ f r o m H. diplotaenia b y h a v i n g a rela
t ive ly smal ler S n L , B D , C P L , C h D , L J L a n d U J L , a n d a relat ively larger P F L a n d H L . 
Haplochromis diplotaenia also differs i n h a v i n g a less compressed body, s l ight ly thicke
n e d l ips a n d a s l ight ly expanded premaxi l la , a n d a s l ight ly higher n u m b e r of oral 
teeth ( P O T 55 vs 48; L O T 45 vs 40). The differences i n tooth shape are also dist inct 
(compare figs 3 a n d 4 w i t h 8 a n d 9). 

C o m p a r e d to other zooplanktivores , e.g. H. megalops " M w a n z a " , H. laparogramma 
" M w a n z a " a n d H. piceatus " M w a n z a " (Witte & Witte-Maas, 1987: figs 5, 6, 11), the 
teeth of H. tanaos are relatively stout. N e a r l y a l l other zooplankt ivorous Haplochromis 
species f r o m L a k e Victor ia (viz. : H. heusinkveldi Witte & Witte-Maas, 1987; H. laparo-
gramma G r e e n w o o d & Gee, 1969; H. megalops G r e e n w o o d & Gee, 1969; H. piceatus 
G r e e n w o o d & Gee, 1969; H. pyrrhocephalus Witte & Witte-Maas, 1987) have a b o d y 
d e p t h most ly larger than that of H. tanaos (27-35 % S L vs 23.4-27.1 % SL). O n l y H. fusi-
formis G r e e n w o o d & Gee, 1969 is a more slender f ish (BD 23.2-25.5 (M= 24.6) % SL). In 
this species however, lateral bands are miss ing. The combinat ion of a v e r y slender 
b o d y a n d the t w o continuous longi tudina l bands distinguishes H. tanaos f r o m a l l 
these zooplankt ivores . For differences of H. tanaos w i t h H. thereuterion, see below. 

Haplochromis thereuterion spec. nov. 
(figs 8, 33, 36-51, 55, 57-60, 64, tables 7-10,12,14,15) 

/ /Haplochromis ,' "double stripe"; Kaufman, 1992: 849. 

Material.— All.material collected by angling by HEST. Holotype, o*. 76.0 mm, R M N H 32625. Anchor 
Island, Mwanza Gulf, Lake Victoria, Tanzania., 13.V.1978. Paratypes (22 ó* ó* + 5 9 9); Anchor Island: 1 
6, 74.5 mm + 1 $,67 mm, R M N H 32622-23, 18.ii.1978; 3 66, 74.5-80.2 mm, R M N H 32624, 32626-27, 
13.V.1978; 2 6 6, 77-772 mm, R M N H 32628-29, 16.1.1979; 2 6 6, 74.6-78.5 mm, R M N H 32630-31, 
24.viii.1979; 2 9 2, 73.2-76.3 mm, R M N H 32632-33, iv.1980; 2 6 6 , 76.1-80.2 mm, R M N H 32634-35, 
16.iv.80. Nyegezi Rocks, entrance Nyegezi Bay: 1 6, 66.2 mm + 1 9, 60 mm, R M N H 32636-37, 
15.vii.1978; 2 6 6, 62.9-72.5 mm, R M N H 32638-39,18.vii.1978; 1 6, 72.3 mm, R M N H 32640, 20.vii.1978. 
Mushroom Island, Nyegezi Bay: 2 6 6, 68-71 mm, R M N H 3264M2,17.xii.1978; 1 6, 72.3 mm + 19 9, 
63.2 mm, R M N H 32643-44, 5.ix.l979. Rocks at eastern shore Nyegezi Bay: 2 9 9 , 63.1-64 mm R M N H 
32645-46, 27.X.1978. Rocks near Mushroom Island: 1 6,82 mm, R M N H 32647, 7.L1979. Mwanza Gulf 
Rocks: 2 66, 55.5-75.7 mm, R M N H 32648-49, 29.vii.1978. Other material.— Hippo Island: 1 6, 70.5 
mm, R M N H 32621,24.ix.1979. 
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Fig. 36. Haplochromis thereuterion spec, nov., S paratype. R M N H 32631. Scale equals 10 mm. 

E t y m o l o g y . — The name is der ived f r o m the d i m i n u t i v e of the Greek aTipevrnpuov 
(hunter), referring to the predatory habits of this s m a l l species. 

D i a g n o s i s . — A smal l , slender, laterally compressed micrognathic species w i t h a 
near ly straight dorsal head profi le , dis t inct ly interrupted b y the p r e m a x i l l a r y p e d i 
cel. The species has a n acute snout, s l ight ly thickened l ips a n d the premaxi l la s l ight ly 
m e d i a l l y expanded. It has t w o cont inuous l o n g i t u d i n a l bands o n the body. In sexual
l y active males, w h i c h m a y become p i t c h black, these bands m a y be di f f i cul t to d is 
t inguish . 

D e s c r i p t i o n . — Based o n 28 specimens w i t h a standard length of 55.5-82.0 m m . 
M o r p h o m e t r i c measurements were taken f r o m a l l specimens. Because males a n d fema
les were f o u n d to differ i n denti t ion a n d premaxi l la shape it was bel ieved they might 
also differ i n certain other head proportions. Therefore, ranges, means a n d standard 
deviations of measurements of males a n d females were calculated separately. 

H a b i t u s (fig. 36).— A smal l a n d slender, laterally compressed haplochromine 
species w i t h a rather acutely po inted snout (both i n lateral a n d dorsa l v i e w ) a n d a 
terminal m o u t h . D o r s a l head prof i le s l ight ly c u r v e d i n the nape region, near ly 
straight f r o m nape to snout t ip. The premaxi l lary pedicel dis t inct ly in terrupt ing the 
prof i le i n most specimens. Premaxi l la i n most specimens s l ight ly e x p a n d e d medial ly . 
U p p e r l i p not p r o d u c e d above the dorsa l head prof i le . E x p o s e d part of m a x i l l a s m a l l , 
the posterior t ip reaching a vert ical just posterior to the anterior eye border. Ventral 
out l ine of the head w i t h a gentle b e n d at the articular process of the l o w e r jaw. In 
a d d u c t e d specimens the left a n d r ight articular process are touching each other. Sides 
of l o w e r j aw s l ig th ly obl ique. L o w e r jaw ventra l outl ine almost straight. The s l ight ly 
receding rostral out l ine of l o w e r j a w straight or s l ight ly convex w i t h a s m o o t h l y 
r o u n d e d mental area, no mental prominence. Jaws s l ight ly prognathous i n most spec
imens. L i p s s l ight ly thickened. Pos i t ion of dorsa l eye m a r g i n i n lateral v i e w almost 
touching or touching the dorsal head profi le . E y e moderately large, circular. The 
p u p i l has a n o v o i d shape. S m a l l aphakic apertures rostral a n d cauda l to the lens. Pre
opercular h o r i z o n t a l l i m b hor izonta l , the vert ical l i m b s l ight ly rec l ining. The rostral 
part of the in teropercu lum is almost complete ly h i d d e n u n d e r the preopercular h o r i 
zonta l l i m b . Lateral l ine canals a n d openings s l ight ly enlarged i n some specimens. 

Scales (figs 8 & 55).— A l l scales o n the head are c y c l o i d . O p e r c u l u m f u l l y scaled 
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except for a smal l area w h i c h part ly covers the opercular blotch. S u b o p e r c u l u m scaled 
except for a t h i n v e n t r a l r i m . I n t e r o p e r c u l u m scaled o n l y o n its c a u d a l hal f (3-4 
scales). In a few specimens these scales are almost complete ly covered b y s k i n . Preo-
p e r c u l u m scaleless. Cheek f u l l y scaled i n most specimens. A few specimens have the 
scales at the rostro-ventral corner rather deeply embedded under the s k i n . In a n u m 
ber of specimens this area (the rostral embayement of L i p p i t s c h , 1993) is scaleless. 
The scaleless area m a y be extended caudad to inc lude the entire ventra l r i m of the 
cheek. Postorbi ta l c o l u m n variable: most specimens have t w o scale rows , but speci
mens w i t h one r o w are also f o u n d . L a c h r y m a l scaleless. O c c i p u t scaled, no dist inct 
pattern recognizable o n occiput or area i n front of the dorsa l f i n . Scales o n rostral 
part of d o r s u m c y c l o i d or ve ry w e a k l y ctenoid, caudal part of d o r s u m w i t h c tenoid 
scales. Scales o n f lank a n d caudal peduncle ctenoid. Ventral chest scales s m a l l a n d 
c y c l o i d , lateral chest scales moderately smal l , w e a k l y ctenoid. Size transi t ion f r o m 
chest scales to f lank a n d bel ly scales gradual . In some specimens the chest scales are 
deeply e m b e d d e d i n the sk in . The scale between the pelv ic fins s l ight ly enlarged. N o 
scales or scale sheaths o n dorsa l or anal fins. The caudal f i n has c y c l o i d scales o n its 
p r o x i m a l half. The distal scales arranged i n single rows between the rays. 

F i n s . — Pectorals just reaching the anus. Pelvics i n females just not reaching a 
vert ical t h r o u g h this point . In sexual ly active males the p r o d u c e d first pe lv i c ray 
reaches the anal spines. D o r s a l f i n rays s l ight ly longer than those of the anal , near ly 
reaching the caudal f i n base i n some specimens. C a u d a l f i n outl ine (sub)truncate, its 
caudal m a r g i n s l ight ly b iconvex or emarginate. 

G i l l a p p a r a t u s . — Eight to ten gil l -rakers o n the lower part of the first g i l l -arch ; 
the l o w e r m o s t t w o reduced, the others most ly conical except for the dorsalmost t w o 
w h i c h are u s u a l l y somewhat compressed a n d broadly ending . The n u m b e r of g i l l 
f i laments o n the lateral hemibranch of the first g i l l -arch is about 94-100 (n= 3). 

V i s c e r a . — In specimens w i t h f o o d i n the gut the intestine length varies f r o m 0.78-
1.25 times the standard length (n= 13). In t w o females w i t h e m p t y guts the intestine 
lengths were 0.5 a n d 0.68 times SL. F o l l o w i n g the definit ions of Z i h l e r (1982) the 
arrangement of the digestive tract of adul t H. thereuterion is of type E. 

O r a l teeth (figs 37-40).— Shape. There is a remarkable difference i n tooth shape 
between a d u l t males a n d females. C o m p a r e d to males of a s imi lar size, females have 
a m u c h smaller n u m b e r of u n i c u s p i d teeth i n the outer r o w of both jaws (table 10). 
The largest males have o n l y un icusp ids i n the outer rows of both jaws. 

Females have i n both jaws, u s u a l l y one or t w o unicusp ids rostrally, b i cusp ids 
laterally, a n d a mixture of b icuspids a n d tr icuspids caudo-laterally. The u n e q u a l 
b i c u p i d s a n d tr icuspids have compressed crowns. The major cusp of the b i c u s p i d 
teeth sometimes has a s m a l l flange. The m i d d l e cusp of the t r i cuspid teeth is rather 
short. A l l teeth are s l ight ly to moderate ly curved . The unicusp ids are circular i n cross 
section a n d acutely pointed . The rostral six to eight teeth are noticeable larger than 
the f o l l o w i n g ones. Tooth size decreases f r o m rostral to caudal , but i n the c a u d a l part 
of the jaws the size difference between the teeth is v e r y smal l . In males, even i n spec
imens w i t h b icuspids laterally, one to four caudal teeth often are u n i c u s p i d s of a 
s l ight ly larger size than the preceding ones. In females such u n i c u s p i d cauda l teeth 
are o n l y rarely f o u n d . 

Inner r o w s : some rostral ly situated inner teeth m a y be u n i c u s p i d , but the major i 
ty is t r i c u s p i d . T r i c u s p i d teeth i n the rostral part of the jaws have the m i d d l e cusp 
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Figs 37-40. Haplochromis thereuterion spec. nov., oral jaw teeth. Figs 37 & 39. Lower jaw teeth, lateral 
view. Figs 38 & 40. Premaxilla teeth, rostro-lateral view. Figs 37 & 38. 6 Paratype, R M N H 32640, 6, 
SL 72.3 mm. Figs 39 & 40. 9 Paratype, R M N H 32632, SL 73.2 mm. Scale equals 1 mm. 

more elongated than the lateral teeth. A l l inner teeth are moderate ly c u r v e d . 
— D e n t a l arcade a n d toothband. Denta l arcade s l ight ly acute i n b o t h jaws. T w o 

inner r o w s i n both jaws. Distance between outer r o w a n d first inner r o w larger than 
the distance between the inner rows. 

— C o u n t s a n d setting. Specimens of 55.5-82.0 m m S L have 36-44 teeth i n the 
outer r o w of the u p p e r j aw a n d 28-38 i n the l o w e r jaw. The outer r o w teeth are regu
l a r l y set at a distance equal to or s l ight ly less than the diameter of the toothbase. The 
outer r o w occupies 4/5 of the premaxi l la a n d o n the dentary just reaches the coro
n o i d w i n g . In one dissected lower jaw the most caudal tooth is separated b y a dis 
tinct gap f r o m the other teeth a n d set relat ively h i g h o n the coronoid process (fig. 45). 
The inner r o w s occupy 7/10 of the outer r o w length o n the premaxi l la a n d 3/5 of the 
outer r o w length o n the mandib le . 

— Implantat ion. In the upper jaw, the outer r o w teeth are erect (medial teeth) to 
s l ight ly recumbent (caudal teeth). In the lower jaw, the outer r o w teeth are s l ight ly to 
moderate ly procumbent (medially) to erect (laterally a n d caudal ly) . A l l teeth are 
s l ight ly suspensor iad inc l ined . Implantat ion of inner r o w teeth i n upper j aw strongly 
recumbent, i n l o w e r jaw erect. 
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P h a r y n g e a l teeth.— Counts . Twenty- four teeth i n the caudal r o w a n d 8-11 teeth 
i n the t w o m e d i a l rows . 

— Shape. M o s t pharyngeal teeth are of the bevelled type, relatively fine a n d acute
l y p o i n t e d ; some m e d i a l teeth of the caudalmost r o w a n d some cauda l teeth of the 
m e d i a l r o w s are s l ight ly enlarged a n d h o o k e d , w i t h a b lunt rostro-dorsad directed 
major cusp. Tooth size increasing f r o m rostral to caudal a n d f r o m lateral to m e d i a l . 

O s t e o l o g y . — The osteological descriptions are based o n skeletal elements of three 
dissected specimens, S L 72.3-81.0 m m . 

— N e u r o c r a n i u m . Because the n u m b e r of specimens is l i m i t e d , a skeletal prepa
ra t ion of a n e u r o c r a n i u m was not made. J u d g i n g f r o m radiographs of 15 specimens, 
the out l ine of the n e u r o c r a n i u m is v e r y s imi lar to that of H. tanaos. 

— O r a l jaws (figs 41-46). Premaxi l la ; ascending a r m longer than dentigerous a r m , 
angle between the arms 73-78° (n= 3) Ventral outl ine of dentigerous a r m s l ight ly con
cave. Ventral part of the ascending a r m very s l ight ly expanded. M a n d i b l e re lat ively 
stout, w i t h a rather steep coronoid process a n d a relat ively large suspensor iad art icu
la t ion facet. The tooth bear ing part is s l ight ly less than half the j aw length. Espec ia l ly 
rostrally, the toothbearing part of the jaw is f la r ing outwards . 

— L o w e r pharyngea l element (fig. 25). L o w e r pharyngea l element rather shal 
low, s l ight ly longer than broad ( length/width = 1.09-1.14). Dentigerous area about as 
b r o a d as l o n g ( l ength/width = 0.94-1.08). 

— Vertebrae. The total n u m b e r of vertebrae i n 15 radiographed specimens w a s 29 
(1), 30 (3), 31 (11), or 32 (1), c o m p r i s i n g 12-14 a b d o m i n a l a n d 16-18 caudal vertebrae. 

C o l o r a t i o n . — L i v e quiescent males have a colorat ion l ike that of quiescent males 
of H. tanaos (see p . 16). Sexual ly active males have a p i t c h black head a n d body. D o r 
sal f i n black o n the p r o x i m a l half dark, grey distally. Lappets black. P r o x i m a l t h i r d of 
cauda l black, the r e m a i n i n g th i rd greyish a n d the f i n corners a n d caudal m a r g i n red. 
A n a l f i n black between the spines, basal ly a n d a long the caudal m a r g i n . R e m a i n i n g 
part of f i n membrane dark red. E g g d u m m i e s , w h e n present, orange ye l low. Pector
als hyal ine , pelvics black. 

— Females of H. thereuterion are co loured l ike females of H. tanaos., but have the 
cheek s l ight ly more greyish. 

Preserved colorat ion of males (fig. 47).— There is a large var ia t ion i n the overa l l 
darkness a n d the distinctness of the head mark ings of the preserved specimens. A l l 
specimens have a cont inuous m i d lateral b a n d , a dorsal lateral b a n d , a n d a dorsa l 
m e d i a l b a n d w h i c h m a y be interrupted. Relat ively broad l a c h r y m a l , nasal , interorbit
a l , a n d supraorbi ta l stripes are present i n most specimens. In some specimens the 
start ing p o i n t of the dorsa l lateral l ine is a n indist inct nape b a n d . The l a c h r y m a l str i 
pe often merges into an equal ly dark cheek. A n opercular b lotch is a lways present. 
M a n y males are v e r y dark grey to nearly black b e l o w the m i d lateral l ine. These spe
c imens often have the l ips a shade l ighter a n d the snout area v e r y l ight , s t rongly con
trasting w i t h the dark cheek a n d the nasal a n d orbital stripes. The dorsa l parts of 
b o d y a n d head are greyish. In males w h i c h have the entire b o d y a n d head d a r k 
b r o w n to black, the head a n d b o d y mark ings are almost indist inguishable . The m e m 
branes of the dorsa l a n d caudal f i n of these males are dark grey. The cauda l m a r g i n 
of the c a u d a l f i n m a y be i v o r y i n some specimens. Lappets of dorsa l f i n black. Pec
toral f i n hya l ine , pe lv ic black. In l ighter males the membranes of the dorsa l a n d cau-
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Figs 41-46. Haplochromis thereuterion spec. nov. Oral jaws. Figs 41, 44, 46. Right premaxilla, lateral 
view. Figs 42,43,45. Right lower jaw, lateral view. Figs 41 & 42. S Paratype, R M N H 32624, â, SL 80.2 
mm. Figs 43 & 44. 6 Paratype, R M N H 32640, a, SL 72.3 mm. Figs 45 & 46. 2 Paratype, R M N H 32632, 
SL 73.2 mm. Scale equals 1 mm. 

d a l f ins are l ight grey, lappets of dorsa l f i n black. A n a l dark grey to black basal ly a n d 
a long the caudal m a r g i n , remainder of f i n membrane l ight grey. There are u s u a l l y 
one or t w o egg d u m m i e s placed just rostral to the dark caudal m a r g i n . In a n u m b e r 
of specimens no egg d u m m i e s c o u l d be discerned (figs 49-51). A l l males have a l ight 
area at the base of the pectoral f i n . This area is more strongly contrast ing i n the dark
er males. 
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Figs 47 & 48. Haplochromis thereuterion spec. nov. Patterns of markings in adult specimens. Fig. 47. 
Sexually active 6. Fig. 48. Quiescent 9 . Scale equals 10 mm. 

Preserved colorat ion of females (fig. 48).— H e a d darker grey b r o w n dorsally, 
w h i t i s h laterally. D o r s a l part of cheek a n d g i l l cover sooty greyish. B o d y above dor 
sal lateral b a n d d a r k greyish b r o w n , between the m i d lateral a n d dorsa l lateral b a n d 
greyish , a n d b e l o w the m i d lateral b a n d i v o r y whi te . 

Sexual d i m o r p h i s m . — A l t h o u g h the n u m b e r of females as compared to males is 
l o w (6 vs 22), a n d n o females i n the length class 80-90 m m were caught, the f o l l o w i n g 
signif icant differences between the ratios of morphometr i c measurements of the 
sexes were f o u n d i n the t w o r e m a i n i n g length classes a n d the total range (table 14): 
C o m p a r e d to females of a s imi lar size males have a higher ratio for B o d y D e p t h / S L . 
In the length class 60-69 m m , females have a higher C a u d a l Peducle L e n g t h / D e p t h 
ratio. In the length class 70-79 m m males have a higher ratio for Interorbital 
W i d t h / H L . O v e r the total range of 60-82 m m , males have a higher ratio for Pectoral 
F i n L e n g t h / S L . 

In males, a s ignif icant negative correlation was f o u n d between the Standard 
L e n g t h a n d the C a u d a l Peduncle D e p t h / S L ratio. For females a s ignif icant pos i t ive 
correlat ion between Standard L e n g t h a n d the Snout L e n g t h / H L ratio w a s f o u n d 
(table 15). 

— Intraspecific var ia t ion . Specimens caught near different is lands (even as close 
as A n c h o r Is land a n d M u s h r o o m Island) seem to exhibit s m a l l differences i n habitus 
a n d dent i t ion , di f f icul t to quant i fy i n propor t iona l measurements. The o n l y spec imen 
of the H. " d o u b l e s t r ipe" complex caught f r o m the rocks of H i p p o Is land, a l t h o u g h 
resembl ing H. thereuterion i n dent i t ion a n d thickened l ips , diverges i n p r o p o r t i o n a l 
measurements a n d its v e r y l ight preserved colorat ion. A s was s h o w n b y Witte 
(1984a), the is lands i n the M w a n z e G u l f are often s u r r o u n d e d b y a relat ively deep 
t rough, w h i c h m a y f o r m a considerable barrier to the dispersal of the species occur
r i n g at their margins (Dorit , 1990). B o u t o n invest igated the i so la t ion of rock-fre
quent ing haplochromines o n is lands i n the M w a n z a G u l f a n d the Speke G u l f . W o r k 
i n g w i t h m u c h larger sample sizes he was able to s h o w differences i n m o r p h o m e t r i c 
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Figs 49-51. Variation in anal fin markings of adult males of Haplochromis thereuterion spec. nov. Fig. 49. 
R M N H 32631. Fig. 50. R M N H 32625. Fig. 51. R M N H 32622. Scale equals 5 mm. 

measurements i n m a n y algae g r a z i n g species occurr ing at different is lands (Bouton, 
pers. com.). Therefore, it is not unl ike ly that populations of H. thereuterion f r o m different 
is lands w o u l d exhibit m o r p h o l o g i c a l differences. 

D i s t r i b u t i o n . — H. thereuterion is k n o w n o n l y f r o m L a k e Vic tor ia . Specimens were 
caught o n l y at rocky margins of the B u t i m b a Bay a n d N y e g e z i Bay a n d near rocky 
is lands i n the northern part of the M w a n z a G u l f (fig. 52). 

E c o l o g y . — Occurrence. A m o n g s t the species l i v i n g at the per iphery of rocks H. 
thereuterion w a s a relat ively rare species. Since the explosive increase of the N i l e 
perch p o p u l a t i o n i n the M w a n z a G u l f area it has disappeared f r o m the catches (Witte 
et a l . , 1992b; Seehausen, 1991,1995). 

— Habi tat . H. thereuterion was o n l y caught at the per iphery of the rocks, never 
between rock crevices. A l l specimens were caught between 50 a n d 100 c m b e l o w the 
surface i n water w i t h a depth between 2-4 m . This indicates that H. thereuterion 
occurs i n the u p p e r layers of the water c o l u m n . 

— F o o d (fig. 61, table 12). O f the 18 examined specimens t w o were complete ly 
e m p t y (both large females), one h a d m a i n l y copepods i n the gut, a n d the r e m a i n i n g 
fifteen a l l fed o n insects a n d insect larvae. A m o n g the insects were m a n y ants a n d 
Diptera , w h i c h probably were taken f r o m the water surface. A m o n g the insect larvae 
c h i r o n o m i d s predominated . In the guts of t w o specimens collected f r o m a site where 
rocks are b o r d e r i n g a sandy beach, Trichoptera larvae were f o u n d . O n e spec imen 
h a d remains of a s m a l l Haplochromis i n its gut. It seems that H. thereuterion is a pelag
ic insect ivorous species w h i c h collects part of its f o o d f r o m the water surface. 

— Breeding a n d g r o w t h . A l l investigated specimens of H. thereuterion are mature, 
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so the species matures at less than 55 m m SL. J u d g i n g f r o m the available specimens, 
males g r o w to a larger size than females. A s this species probably is a maternal 
m o u t h b r o o d e r a n d a l l specimens were collected b y angl ing , it is not s u r p r i s i n g that 
n o b r o o d i n g females were caught. 

R e s e m b l i n g species .— H. thereuterion is v e r y s imi lar to H. tanaos, t h o u g h i n the 
m o r p h o m e t r i c measurements of the t w o species s m a l l differences are f o u n d (tables 3, 
4, 7, 8). Signif icant differences between H. tanaos a n d H. thereuterion were f o u n d for 
the f o l l o w i n g measurements a n d size classes: B o d y D e p t h / S L ratio higher i n 60-80 
m m males of H. thereuterion; Preorbital D e p t h / H L ratio higher i n males of H. thereu-
terion; E y e L e n g t h / H L ratio l o w e r i n 70-80 m m males of H. thereuterion; E y e 
D e p t h / H L ratio l o w e r i n males a n d i n females of H. thereuterion; Cheek D e p t h / H L 
ratio higher i n 60-70 m m males of H. thereuterion; Snout l e n g t h / H L ratio higher i n 
60-70 m m females of H. thereuterion. 

H. thereuterion also differs b y h a v i n g the premaxi l la s l ight ly expanded a n d b y its 
s l ight ly th ickened l ips . In H. thereuterion the outer teeth are relat ively larger, less acu
tely p o i n t e d a n d more procumbent ly implanted . Moreover , the size difference 
between the rostralmost outer teeth a n d the lateral teeth seems larger. M o s t i m p o r 
tant however , is the difference i n the l ive colorat ion of sexual ly active males, w h i c h is 
black i n H. thereuterion a n d darker b lue i n H. tanaos. A n o t h e r difference is f o u n d i n 
the relative size of the sexes i n the t w o species: i n H. thereuterion the males reach a 
larger size than the females (as i n other rockfrequenting species: Witte & Wit te -Maas , 
1987), whereas i n H. tanaos the females g r o w larger. H. tanaos occurs near the substra
te, whereas H. thereuterion occurs higher i n the water c o l u m n . A l t h o u g h H. tanaos 
a n d H. thereuterion are very similar , bo th i n external m o r p h o l o g y a n d dent i t ion, the 
t w o species s h o w v e r y little overlap i n diet. The b o d y shape indicates that b o t h spe
cies are capable of quick darts at a prey. In the case of H. thereuterion the prey are 
m a i n l y insects, w h i l e for H. tanaos the m a i n prey are cladocerans. 

It is remarkable that a l l adul t males of H. tanaos, except one, were caught close to 
the bo t tom at some distance f r o m the shore over a depth of 4-6 m , whereas a l l adul t 
specimens (both male a n d females) of H. thereuterion were caught close to the rocks 
50-100 c m under the water surface. This is another indica t ion that t w o species are 
concerned. 

W h e n the morphometr i c measurements of the largest specimens of H. thereute-
rion are c o m p a r e d to those of the holotype of H. diplotaenia, the same differences are 
f o u n d as between H. diplotaenia a n d H. tanaos, except for the H e a d L e n g t h . The 
H L / S L ratio of H. diplotaenia (SL 89.9 m m ) lies i n the range of specimens of 80-82 m m 
of H. thereuterion. H. thereuterion resembles H. diplotaenia i n h a v i n g s l ight ly thickened 
l ips a n d a s l ight ly expanded premaxi l la , but the tooth shape of the t w o species is 
quite different. The differences between H. thereuterion a n d the haplochromine 
z o o p l a n k t i v o r o u s species f r o m L a k e Vic tor ia are s imi lar to those of H. tanaos (see p . 
24). 

C o m p a r e d to specia l ized rock-frequenting insect eaters l ike H. chilotes Boulenger, 
1911, a n d H. chromogynos G r e e n w o o d , 1959 (see G r e e n w o o d , 1974: f ig . 33), the teeth 
of H. thereuterion are relat ively smal l . E v e n compared to H. nyererei Wi t te -Maas & 
Witte , 1985, a rock-frequenting species that eats both z o o p l a n k t o n a n d c h i r o n o m i d 
larvae, the l o w e r jaw a n d the oral teeth of H. thereuterion are relat ively slender. 
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Selbr ink (1985) p u b l i s h e d some interesting notes o n breeding habits of a rock-fre
quent ing species he n a m e d "H. sp. aff. longirostris"', w h i c h , j u d g i n g f r o m colour p h o 
tographs of b o t h male a n d female specimens, s h o w a great s imi lar i ty i n b o d y shape 
a n d colorat ion w i t h the species of the H. " d o u b l e s t r ipe" complex. Selbr ink observed 
i n aquar ia that the males have large territories a n d that females after h a v i n g c o m 
pleted the m a t i n g occupy a s m a l l area i n this territory where they seem to be act ively 
protected b y the male. O n e male m a y have several females c a r r y i n g eggs i n his terri 
tory. Se lbr ink noted that immedia te ly after s p a w n i n g the female adopts " e g g car
r y i n g co lors" , w h i c h change after she has released her fry. W h e n the female loses her 
b r o o d i n g colours she is chased f r o m the male's territory. A f t e r a f e w weeks w h e n the 
female is ready to breed again she again changes colour. Unfor tunate ly n o descr ip
tions of the three colour patterns are g iven . Selbr ink (1985: 69) noted that f ew eggs 
are l a i d "20 is a g o o d n u m b e r for a large female" . It must be stressed that o n l y exa
m i n a t i o n of the teeth can reveal the ident i ty of the specimens. 

Generic placement of H. diplotaenia and the species of the 
H. "double stripe" complex 

In part II of his rev is ion of the Haplochromis generic concept, G r e e n w o o d (1980) 
made a genus for v e r y slender haplochromine c ichl ids apt ly n a m e d Yssichromis. This 
genus w a s def ined o n t w o a p o m o r p h i c characters concerning the B o d y D e p t h a n d 
the dent i t ion of the premaxi l la , respectively. In his diagnosis of Yssichromis Green
w o o d (1980: 23) writes : " S h a l l o w b o d i e d , elongate haplochromines (body d e p t h 23-
30% S L , m o d a l range 27-29%, caudal peduncle 17-25% SL, (modal range 19-22%), its 
d e p t h contained 1.7-2.1 times (modal ly 1.8-2.0) i n its length, reaching a s m a l l adul t 
size (85-110 m m S L ) . " Thus , o n the basis of their B o d y D e p t h the holotype of H. diplo-
taenia as w e l l as the n e w species H. tanaos a n d H. thereuterion w o u l d fit i n Yssic-
hromis. H o w e v e r , the second character considered a p o m o r p h i c for the genus is that 
" the p r e m a x i l l a is edentulous over the posterior 1/4-1/3 of its dentigerous a r m . " In 
the three species described above the dentigerous area occupies at least 4/5 of the 
dentigerous a r m of the premaxi l la . Therefore, they cannot be placed i n the genus 
Yssichromis as it is def ined at present. Witte & Witte M a a s (1987) encountered s imi lar 
problems w i t h the def in i t ion of Yssichromis i n the generic p l a c i n g of n e w z o o p l a n k t i 
v o r o u s species. A f t e r a n analysis of Greenwood ' s data these authors c o n c l u d e d that 
there w a s no clear dist inct ion between the genera Yssichromis a n d Astatotilapia. There
fore, they dec ided to place their n e w species i n the genus Haplochromis as it w a s used 
p r i o r to the rev is ion of G r e e n w o o o d . 

G r e e n w o o d (1980: 13) o n the basis of its neurocranial architecture as seen o n a 
r a d i o g r a p h p r o v i s i o n a l l y placed Haplochromis diplotaenia near Harpagochromis Green
w o o d , 1980. H o w e v e r , our tracing of a rad iograph of the holotype of Haplochromis 
diplotaenia revealed that this specimen (like H. laparogramma) has a rather l o w , w e d g e 
shaped occipi ta l crest comparable to that of some species p laced b y G r e e n w o o d 
(1980) i n his n e w genus Prognathochromis. A s the dis t inct ion between Prognathochro-
mis a n d Harpagochromis based o n neurocranial characters is considered art i f ic ial (van 
Oi jen, 1991) a n d as w e consider there are m a n y other problems w i t h the haplochro
m i n e genera def ined b y G r e e n w o o d i n 1980 (van Oi jen, 1996) w e prefer to place b o t h 
species i n the genus Haplochromis. 
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D i s a p p e a r a n c e a n d re turn of f i shes of the H. " d o u b l e s t r i p e " c o m p l e x i n the 
research transect of the M w a n z a G u l f 

In the p e r i o d of N o v e m b e r 1977-November 1981, H. tanaos was a c o m m o n spe
cies over sand bottoms i n the B u t i m b a Bay (100% occurrence i n b o t t o m t r a w l 
catches). A f t e r 1981 the m o n t h l y s a m p l i n g p r o g r a m at the transect w a s changed. 
F r o m 1982-1987 s a m p l i n g was m a i n l y done at stations E a n d G (fig. 2). In the p e r i o d 
1987-1993 a l l stations were f ished occasionally w i t h bo t tom trawls again, w h i l e g i l l 
net a n d f loat ing t r a w l catches were made more frequently. In none of the catches 
u n t i l October 1993 H. tanaos was present. H o w e v e r , between October a n d December 
1993 fishes of the H. " d o u b l e s t r ipe" complex were caught regular ly at stations J a n d 
K over m u d i n K i s s e n d a Bay (figs 2, 52). In total 17 fishes (22-65.2 m m SL) were co l 
lected at these stations (table 11; Seehausen et a l . , submitted). In a trawlshot w i t h R.V. 
K i b o k o around the papyrus is land i n the Kissenda Bay o n 22.X.1993 another 7 i n d i v i d 
uals were caught. It is s u r p r i s i n g that the specimens were not caught i n their former 
habitat at the sheltered sand stations i n the B u t i m b a Bay (fig. 1, sta. A & B), but at 
relat ively more exposed sha l low stations w i t h a m u d bot tom at the opposite side of 
the M w a n z a G u l f . 

Material.— 1 6, 65.2 mm + 3 2 9 , 51.7- 62.2 mm, R M N H 32655-58, 19.X.1993, Mwanza Gulf, sta. J; 7 
juv, 23-50 mm, R M N H 32659-65 , 19.X.1993, Mwanza Gulf sta. K. All specimens collected by HEST 
with a bottom trawl. 

Descr ip t ion (figs 53-61).— In b o d y shape a n d markings these specimens are v e r y 
s imi lar to equal ly s ized specimens of H. tanaos. In head shape they are nearer the 
" a n g u l a r " than the " s m o o t h " type (compare figs 53, 54, 56). M o r p h o m e t r i c measure
ments were taken f r o m a l l specimens above 50 m m S L (viz. , four specimens: 51.7; 
55.1; 62.2 a n d 65.2 m m SL). C o m p a r i s o n of the measurements of these specimens 
w i t h those of s i m i l a r l y s ized specimens of H. tanaos made clear that they fa l l i n the 
k n o w n ranges. 

The u p p e r j aw a n d lower jaw f r o m the r ight side of the largest specimen, proba-

Fig. 52. Map of the research transect in the Mwanza Gulf with catch localities of specimens of the Hap-
lochromis "double stripe" complex. Arrows indicate trawl tows from which the specimens in 1993 
were collected. 
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Figs 53-56. Variation in head shape in the Haplochromis "double stripe" complex. Fig. 53. Haplochromis 
tanaos spec. nov. "smooth" form, R M N H 32600, SL 66.9 mm. Fig. 54. H. tanaos spec. nov. "angular" 
form, R M N H 32529, SL 70.5 mm. Fig. 55. Haplochromis thereuterion spec, nov., R M N H 32631, SL 74.6 
mm. Fig. 56. 6 specimen caught in 1993, R M N H 32655, SL 65.2 mm. Scale equals 10 mm. 

b l y a r i p e n i n g male, were dissected a n d f igured (figs 57-60). C o m p a r e d to the l o w e r 
j aw of H. tanaos, it is s l ight ly more stout a n d the teeth i n the outer r o w are less acute
l y tapering. The premaxi l la is very s imi lar to that of H. tanaos. In b o t h jaws the n u m 
ber of u n i c u s p i d teeth is relat ively smal l . 

The preserved colorat ion of the female a n d juveni le specimens is l ike that of H. 
tanaos. H o w e v e r , the preserved colorat ion of the male is m u c h l ighter than that of 
male H. tanaos. Fortunately, a photograph of this male was taken b y O . Seehausen 
i m m e d i a t e l y after capture. The l ive colours of the male as recorded o n this photo
g r a p h are as fo l lows . 

M a r k i n g s . — M e d i a l l y o n the snout, short nasal a n d interorbital stripes are pre
sent. Rostro-ventral ly to the eye a l a c h r y m a l stripe, w h i c h is as broad as it is l o n g , 
reaches the m i d d l e of the lachrymal . A b o v e the eye the supraorbi ta l stripe seems to 
reach the m e d i a n . The opercular b lotch is more or less connected to the c a u d a l mar
g i n of the eye b y a broad hor izonta l b a n d . The ventro-rostral t r iangular part of the 
o p e r c u l u m is dark grey. O n the b o d y a distinct m i d lateral b a n d runs uninterrupted 
f r o m s l ight ly b e h i n d the g i l l cover to the caudal f i n base. It continues o n the basal 
part of the f i n . Para l le l to the m i d lateral b a n d a s l ight ly thinner dorsa l lateral b a n d 
runs f r o m a po in t under the dorsal f i n o r i g i n to the e n d of the dorsal f i n base where 
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Figs 57-60. Oral jaws and oral jaw teeth of a 65.2 mm, 6 specimen of the Haplochromis "double stripe" 
complex caught in 1993. R M N H 32655. Fig. 57. Right lower jaw, lateral view. Fig. 58. Right premaxilla, 
lateral view. Fig. 59. Rostral lower jaw teeth, lateral view. Fig. 60. Rostral premaxilla teeth, rostro-
lateral view. Scale equals 1 mm. 

it continues as a m e d i a l dorsal b a n d o n the caudal peduncle . O n the rostral half of 
the b o d y f ive relat ively b r o a d but faint vert ical bars are vis ible . B o d y a n d head d o r 
sal to the m i d lateral b a n d l ight b r o w n i s h grey, except for a y e l l o w i s h - s i l v e r y area 
cauda l to the eye a n d dorsal to the g i l l cover. Snout a n d u p p e r l i p l ight b r o w n i s h 
grey. S u b o p e r c u l u m , vert ical preopercular l i m b , cheek a n d ventra l part of head l ight 
y e l l o w i s h silver. H o r i z o n t a l preopercular l i m b , l o w e r jaw laterally a n d l o w e r l i p i r i -
discent green. B o d y ventral to the m i d lateral b a n d l ight y e l l o w i s h . Ventral part of 
chest a n d be l ly sooty. D o r s a l f i n membrane hyal ine between the spines, o n the m e m 
brane between the rays l o n g black streaks are present. Lappets black. C a u d a l f i n 
membrane b r o w n i s h grey, rays lighter. The dorsal a n d ventral corners of the f i n have 
a l ight red sheen. The anal f i n is black between the spines, a n d has a red fan shaped 
area w i t h the tip at the f i n base b e h i n d the t h i r d spine. Dis ta l ly to this red fan the 
membrane is hyal ine w i t h a red f lush , caudal ly the membrane is hya l ine w i t h a grey 
f lush . T w o relat ively large orange-red egg d u m m i e s w i t h a t h i n y e l l o w r i m are pre
sent. O n e lies close to the red area, the other i n the grey-hyal ine area. P e l v i c fins h y a 
l ine, pectorals black. 
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A l t h o u g h these colours match those of H. tanaos i n most respects it lacks the 
characteristic overa l l b l u i s h colorat ion of that species. 

F o o d (fig. 61).— The intestines of a l l specimens were examined for f o o d remains. 
The intestines of a l l specimens contained remains of insects or insect larvae. Tr ichop-
tera were f o u n d i n f ive specimens, c h i r o n o m i d larvae i n four specimens. Six speci
mens contained zooplanktonic crustaceans. Cladocera were f o u n d i n f ive, C o p e p o d a 
i n six, a n d Ostracoda i n three specimens. In t w o specimens remains of the c y p r i n i d 
Rastrineobola argentea Pe l legr in , 1904, were f o u n d . O n e , a spec imen of 62.5 m m SL , 
h a d eaten a Rastrineobola of c. 12 m m , a n d a spec imen of 51 m m S L h a d s w a l l o w e d 
t w o fishes of c. 18 m m . The densities of Rastrineobola have increased considerably 
since the N i l e perch upsurge (Wanink, 1991; Witte et a l . , 1992a). Rastrineobola current
l y is a major component i n the bot tom t r a w l catches of the s m a l l t rawler at stations J 
a n d K (O. Seehausen, pers comm.) . J u d g i n g f r o m the v o l u m e percentage of the f o o d , 
the specimens taken together, can be considered p r e d o m i n a n t l y insectivorous. 

I n conc lus ion it can be sa id that i n their feeding habits the recently caught speci
mens resemble H. thereuterion more than they resemble H. tanaos, w h i l e m o r p h o l o g i 
cal ly a n d i n male colorat ion they are nearer to H. tanaos. H o w e v e r , the resemblance 
i n co lorat ion w i t h the male caught i n deeper water off U k e r e w e (see p . 20) is m u c h 
greater. The M w a n z a G u l f 1993 spec imen differs f r o m the latter spec imen o n l y i n 
h a v i n g a y e l l o w f l u s h o n its body. A s the in format ion o n male colorat ion is based o n 

Fig. 61. Food composition (mean volume percentage) of species of the Haplochromis "double stripe" 
complex. Empty guts were discarded. 
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o n l y a s ingle specimen, a decis ion o n the taxonomie status of the specimens must be 
pos tponed u n t i l more material becomes available. 

Discussion 

Sexual dimorphism 

Sexual d i m o r p h i s m i n morphometr i c measurements i n haplochromines has been 
described b y Witte & Witte-Maas (1987) and Snoeks (1994). Witte & Witte-Maas, exam
i n i n g f ive z o o p l a n k t i v o r o u s species, f o u n d differences i n l o w e r j a w l e n g t h ( in 2 
species), i n cheek d e p t h (2), i n eye depth (2), i n eye length (1), i n premaxi l l a ry p e d i 
cel i n c l i n a t i o n (3) a n d i n lower j aw obliqueness (3). These authors suggest that the 
differences c o u l d be instrumental i n increasing the size of the buccal cavity. A n incre
ased size of the buccal cavity w o u l d make it possible to b r o o d a larger n u m b e r of 
eggs, w h i c h c o u l d be of great importance i n s m a l l species. 

In a s t u d y o n the 15 species of L a k e K i v u haplochromines , Snoeks (1994) f o u n d 
sexual d i m o r p h i s m i n morphometr i c measurements for a l l twelve species of w h i c h 
males a n d females were available. M o s t difference was f o u n d i n H e a d L e n g t h , w h i c h 
was relat ively larger i n females of f ive species. In three species males h a d a relat ively 
larger H e a d W i d t h a n d L o w e r Pharyngea l W i d t h . M a l e s of one of these three a n d of 
t w o other species h a d relatively longer premaxi l lary pedicels. Sexual d i m o r p h i s m 
was also f o u n d i n eight other characters. But i n each of these o n l y one or t w o species 
were i n v o l v e d . Snoeks (1994) moreover, f o u n d m a n y differences i n lengths of dorsa l 
a n d anal f i n bases, a n d i n the distance of snout to f i n origins . Snoeks (1994: 178) 
regarded the presence of differences outside the head region as a contrast between 
the L a k e K i v u species a n d the zooplankt ivores of L a k e Vic tor ia i n w h i c h Witte & 
Wit te -Maas (1987) f o u n d the sexual differences concentrated i n the head region, but 
Witte & Wit te -Maas i n c l u d e d relat ively few measurements outside this region. The 
absence of differences i n measurements of Cheek D e p t h a n d Eye Diameter i n L a k e 
K i v u haplochromines m a y be expla ined i n t w o ways . O n e , because b o t h C h e e k 
D e p t h a n d E y e Diameter are measurements w h i c h s h o w considerable a l lometr ic 
g r o w t h , differences i n these measurements m a y o n l y become clear w h e n specimens 
of s imilar , s m a l l size ranges of adul t specimens are compared. T w o , sexual differen
ces i n these characters m a y o n l y be deve loped i n a few species. 

The differences i n morphometr i c characters between males a n d females of H. 
tanaos seem to suppor t the suggestion of Witte & Wit te -Maas (1987): s u m m i n g a l l the 
differences i n the females, the relatively larger head w i t h smaller eyes, a deeper 
cheek, a longer snout a n d longer lower jaws c o u l d a l l contribute to a larger bucca l 
cavity. O n l y the fact that the head, rostrally, is relat ively more compressed (SnW 
â > 2 , L J W S > 2 ) w o u l d seem contradictory. 

Sexual d i m o r p h i s m i n oral j aw teeth of haplochromines has been described b y 
Spataru & G o p h e n (1985), Witte & Witte-Maas (1987) a n d Snoeks (1994). These authors 
describe species i n w h i c h males have (more) unicuspids , whereas females of a s i m i 
lar s ize have m a i n l y b i c u s p i d teeth i n the outer rows of the ora l jaws. The differentia
t ion apparent ly starts at maturity. In the species described b y these authors there are 
m a n y interspecific differences i n tooth shape a n d size, b o t h i n the b i cusp ids as w e l l 
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as i n the u n i c u s p i d s w h i c h makes it d i f f icul t to f i n d a funct ional explanat ion w h i c h 
ho lds for a l l species. The sexual d i m o r p h y i n tooth shape c o u l d be related either w i t h 
the different roles of the sexes i n reproduct ive activities (e. g. nest b u i l d i n g i n males) 
or w i t h differences i n food or feeding techniques (e.g. Spataru & G o p h e n , 1985). In 
the gut contents of males a n d females of H. tanaos no differences have been observed. 

A s far as sexual d i m o r p h i s m i n size is concerned, H. tanaos a n d H. thereuterion 
c o n f i r m the observations of G o l d s c h m i d t & Witte (1990) that i n rock frequenting spe
cies the males are larger w h i l e i n zooplankt ivores females are larger. This m a y be 
related to the strong territorial i ty of rock frequenting species i n contrast to the m a i n 
l y pelagica l ly l i v i n g zooplankt ivores . 

Habitat changes and speciation 

It is clear f r o m the research of H E S T , s u m m a r i z e d i n Witte et a l . (1992a, b), that i n 
the p e r i o d f r o m 1980-1990, concurrent w i t h the N i l e perch (Lates spec.) upsurge, the 
subl i t toral area of the M w a n z a G u l f h a d become almost d e v o i d of haplochromine 
c ichl ids . 

Seehausen & Witte (1994b) i n a n article about w h a t they cal led "the second w a v e 
of ext inct ion i n L a k e V i c t o r i a " , s u m m a r i z e d changes i n the aquatic ecosystem w h i c h 
have occurred after the 1980's. A m o n g others they ment ioned a n increase of t u r b i d i 
ty, a n enormous expansion of the Water hyacinth (Eichhornia crassipes), a n d the increas
ed use of f i sh p o i s o n i n s h a l l o w water fishery. In 1992, nearly half of B u t i m b a Bay 
w a s covered w i t h plants of the Water hyacinth , result ing i n reduced l ight intensities 
i n the water c o l u m n , reduced w a v e act ion a n d water turbulence, reduced o x y g e n 
concentrations, a n d accumulat ion of detritus. M o r e recently there were indicat ions 
that f i sh p o i s o n has been used i n B u t i m b a Bay to catch Oreochromis species w h i c h 
have a relat ively h i g h tolerance for l o w oxygen concentrations. The a d d e d effects of 
Water h y a c i n t h a n d f i sh p o i s o n m a y have made B u t i m b a Bay uninhabitable for h a p 
lochromine species. 

O n the other h a n d , a sl ight increase, m a i n l y of zooplankt ivores a n d detr i t ivorous 
h a p loch romine species has been observed since 1991 at stations of the transect out
side B u t i m b a Bay (Seehausen & Witte, 1995; Witte et a l . , 1995). This increase m a y be 
due to a decrease i n Lates densities. A p a r t f r o m species that were already k n o w n 
f r o m the transect, some species apparently h a d i m m i g r a t e d f r o m other habitats (e.g. 
deep water) . Beside these, there were species w h i c h , at first glance, resembled spe
cies w h i c h were already k n o w n f r o m the transect a n d others w h i c h were complete ly 
u n k n o w n . O b v i o u s l y , the specimens of the " d o u b l e s t r ipe" complex caught i n 1993 
be long to the t h i r d category. It is the first case w h i c h has been taxonomical ly ana
l y z e d i n some detai l . 

Seehausen & Witte (1995) a n d Witte et a l . (1995) presented a n u m b e r of hypothe
ses for the appearance of species of the last t w o categories: m i g r a t i o n f r o m areas 
u n t i l n o w uninvest igated; phenotypic plasticity; h y b r i d i z a t i o n ; a n d genetic changes. 
A c o m b i n a t i o n of these factors m a y also have p l a y e d a role. 

If genetic changes are i n v o l v e d it c o u l d represent an example of the speciat ion 
m o d e l of Paterson (1985, 1992). The explosive increase of the Lates p o p u l a t i o n , the 
concomitant increase of the prédation o n the haplochromine c ichl ids a n d the other 
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changes i n the ecosystem c o u l d w e l l have created those circumstances w h i c h , accor
d i n g to Paterson (1985, 1992), are essential for speciat ion (see also R i b b i n k , 1994). 
Paterson (1985: 26, 27) stated that the characters for the fer t i l izat ion system as w e l l as 
other adapt ive characters are mainta ined (i.e. buffered f r o m direct ional change) 
w h e n members of a species occupy their n o r m a l habitat. For speciat ion to occur, the 
buf fer ing of adapt ive characters must be overcome, so that a n e w constel lat ion of 
adapt ive characters can evolve. This is most l i k e l y to h a p p e n if a s m a l l p o p u l a t i o n of 
conspecific i n d i v i d u a l s becomes displaced into, a n d restricted to a n e w habitat. 
Because of the changes i n the aquatic environment, specimens of the H. "double s tr ipe" 
complex a n d other s u r v i v i n g haplochromine species at the m o m e n t m a y be i n a s i tu
at ion w h i c h is denoted b y Paterson as "a l lopatr ic isolat ion i n d u c e d b y extrinsic cir
cumstances" . A c c o r d i n g to Paterson, any adapt ive characters, i n c l u d i n g those of the 
fer t i l izat ion system, w h i c h are n o w less w e l l adapted w i l l become subject to direc
t ional selection. Eventual ly , w h e n the character states of the p o p u l a t i o n members 
have shif ted under selection to become appropriate a n d effective under the n e w con
di t ions , they w i l l re turn once more to the control of s tab i l iz ing selection. O n l y at this 
po in t w e say that the i n d i v i d u a l organisms of the p o p u l a t i o n are adapted to their 
n e w habitat. Speciat ion w i l l have occurred if the n e w fert i l izat ion system has become 
suff ic ient ly different f r o m that of the members of the parent p o p u l a t i o n , for then the 
n e w fer t i l izat ion system w i l l d e l i m i t a n e w f ie ld for gene recombinat ion. 

If specimens of the H. " d o u b l e s t r ipe" complex have m o v e d f r o m either a rocky 
habitat or a sand substrate to a m u d bot tom (fig. 52), adaptation to different l ight con
dit ions c o u l d i n v o l v e changes i n male coloration, a n important character of the Speci
fic M a t e Recogni t ion System ( M a r s h et a l , 1981; R ibbink , 1986; R i b b i n k et a l . , 1983; 
H o o g e r h o u d t et a l . , 1983). The different substrate type a n d food w i l l most probably 
influence reproduct ive strategies, since species l i v i n g over m u d bottoms usua l ly have 
restricted breeding periods or breeding peaks different f r o m those of species occur
r i n g over sand a n d rocks (Witte, 1981; G o l d s c h m i d t & Witte, 1990). J u d g i n g f r o m the 
size of the smallest spec imen (22 m m SL) , the 1993 specimens of the H. " d o u b l e 
s t r ipe" complex are already breeding i n their n e w habitat. H o w e v e r , future catches 
w i l l have to s h o w if they can permanent ly establish themselves i n this n e w habitat. 

We can o n l y speak of cladogenesis w h e n the parent species can s t i l l be f o u n d . It 
c o u l d be argued that w h a t w e witness here is " o n l y " anagenesis, the adaptat ion to a 
changi ng habitat. 

Paterson (1985: 27) refers to the cichlids of Lake Nabugabo (Greenwood, 1965) as 
an example of a relative short per iod (i.e. c. 4000 years) that w o u l d be needed for his 
speciation m o d e l . H o w e v e r , recent data f r o m Lake M a l a w i ( O w e n et al . , 1990) indicate 
that speciation i n lacustrine cichlids can take place i n a m u c h shorter per iod . A s for 
possibly very r a p i d evolut ion i n Lake Victoria , w e have to keep i n m i n d that the s i tu
at ion i n the lake is st i l l far f rom stable. However , w e are certainly witnessing unique 
events w h i c h deserve detailed attention of scientists w o r k i n g o n systematica a n d evo
lut ion . For this reason, regular moni tor ing of the changes i n Lake Victor ia is h i g h l y 
recommended. 
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Table 1. Linear measurements of the holotype of H diplotaenia Regan & Trewavas, 1928 

Standard Length (in mm) 89.9 
Body Depth %SL 27.8 
Pectoral Fin Length %SL 22.2 
Caudal Peduncle Length %SL 20.1 
Caudal Peduncle Depth %SL 10.2 
C P L / C P D 1.96 
Caudal fin Length %SL 21.3 
Head length %SL 32.9 
Snout Length % H L 30.0 
Snout Width % H L 28.0 
SnL/SnW 1.07 
Head Width % H L 40.8 
Interorbital Width % H L 19.9 
Preorbital Width % H L 27.0 
Lachrymal Width % H L 24.6 
PoW/LaW 1.09 
Preorbital Depth % H L 18.9 
Eye Length % H L 28.0 
Eye Depth % H L 27.3 
EyL/EyD 1.02 
Cheek Depth % H L 16.8 
Lower Jaw Length % H L 44.2 
Lower Jaw Width % H L -
LJL/LJW -
Upper Jaw Length % H L 31.0 
Prem. Pedicel Length % H L 29.7 

Table 2. Scale- and Fin Ray counts of the holotype of H. diplotaenia Regan & Trewavas, 1928 

Lateral Line Scales 33 
Lateral Line- Dorsal Fin (Scale rows) 6 
Pectoral- Pelvic Fin Bases (Scale rows) 8 
Cheek scales in a vertical row 4 

Dorsal Fin Spines/Rays XV10 
Anal Fin Spines/Rays III8 
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Fig. 62. Haplochromis diplotaenia Regan & Trewavas, 1928. Holotype, 9, B M N H 1928.6.2.44. Left lateral 
and dorsal view of habitus and lateral view of head. Scale equals 1 mm. 
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Fig. 63. Haplochromis tanaos spec. nov. Holotype, 6, R M N H 32544. Left lateral and dorsal view of habi
tus and lateral view of head. Scale equals 1 mm. 
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Fig. 64. Haplochromis thereuterion spec. nov. Holotype, 6, R M N H 32625. Left lateral and dorsal view of 
habitus and lateral view of head. Scale equals 1 mm. 
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