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ABSTRACT 

Sandelia bainsii is a euryphagous and opportunistic predator whose diet depends on available food. The species 
matures during the second year and breeds repeatedly from October fo February. The breeding season coincides with 
increased water temperatures, rainfall and increased feeding intensity. Some life hisfory traits of ihe species are 
compared wifh those of other anabantids. 
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RÉSUMÉ 

ALWENTATION ET BIOLOGIE D’UN ANABANTIDAE D’AFRIQUE DU SUD, SANDELW BAINSII 
Sandelia bainsii esf un prédateur euryphage opportuniste. Il atteint sa maturité sexuelle à deux ans et se 

reproduit plusieurs fois entre octobre ef fèvrier. La saison de reproduction est éiroifement liée aux augmenbafions de 
température ei des précipitations et s’accompagne d’une augmentation de l’alimentation. Certains grands traits de la 
biologie de celle espèce sont comparables à celles d’autres Anabantidae. 

MOTS-CLÉS : Poissons - Eau douce - Afrique - Anabandidae - Sandelia - Répartit.ion. 

INTRODUCTION 

The Anabantidae is a small Afro-Asian family of 
fishes with three genera. The two species of the genus 
Sandelia are rest,ricted to the Cape Province of South 
Africa while the genus Ctenopoma with some 26 spe- 
cies (GOSSE, 1986) occurs in west central, central and 
south eastern Africa. The Asian genus Anabas is 
monot‘ypic (but see RAMASESHAIAH & DUTT, 1984) 

and is restricted to south east Asia (LIEM, 1963) 
(fig. 1). 

This paper describes the feeding and reproductive 
biology of Sandelia bainsii. The study was underta- 
ken during 1983 and 1984 primarily to ascertain its 
conservation st.at,us and as a contribution towards 
understanding of the life history styles of southern 
hemisphere fishes. Contzributions to t,he understan- 
ding of the demography, age and growth and on t.he 
conservation status of Sandelia bainsii have been 
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1 Anabas testudineus 
Ctenopoma species 

w Sandelia bainsii 
œ Sandelia capensis 

FIG. 1. - The world distribution of anabantid fishes. 
Répartition des Anabanfidés dans le monde. 

published previously (MAYEKISO & HECHT, 1988a 
Fi b). 

The study area 

The Tyume river is the main tributary of the 
Keiskamma river system. It was chosen as the study 
area because it is central within the known distribu- 
tional range of the species (fig. 2). The Tyume river 
arises in t.he Winterberg mount,ain range (32”35’ S : 
‘LA”55 E) at an altitude of 1 500 meters above spa 
level (m ASL). At a gradient of 1 : 40, the Tyume 

river flows into t.he Keiskamma (32”55’: 26”54’), at 
an alt$itude of 335 m ASL. On the basis of altitude 
and species composition t.he Tyume cari be divided 
int,o Upper (731-676 m ASL), Upper middle (676- 
574 m ASL), middle (574-478 m ASL), lower middle 
(478-382 m ASL) and lower (382-335 m ASL) reaches 
(see fig. 5). 

The climate of the area is subtemperate. The 
average air t.emperature during the summer mont.hs 
is 16” C in t.he Upper reaches and 20” C in the lower 
reaches and during the wint,er months 9” C and 14” C 
in the Upper and lower reaches respectively. The 
rainy season extends from October to March and the 
mean annual rainfall is 1200 mm in the Upper 
reaches and 500 mm in the lower reaches (HILL et al., 
1977). The climat,ic data for the entire Keiskamma 
river system is summarised in figure 3. From the 
water analysis data (MAYEKISO, 1986) the river cari 
be described as well-oxygenated, slightly alkaline 
with a wide summer and winter temperature range 
and a fluctuating ion content (50-700 mhos/cm). 

METHODS 

Electre-fishing gear (220 V AC), Seine nets and gill 
net,s were used to catch fishes at 14 sampling stations 
along the length of the Tyume river on a mont.hly 
basis from March 1983 to August 1984. TO obtain an 
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FIG. 3. - Monthly air t.emperature (maxima o, minima o) 
average water temperature (A) and rainfall (maxima 0, mini- 
ma o) in the entire Keiskamma river basin (1928-1977). 
lhnnées climafiques moyennes sur l’ensemble du bassin du fleuve 
Keiskamma pour la période I928-77. Tempérafure mensuelle de 
l’air (maximum et minimum) et fempt’rature de l’eau (friangles), 

et précipitations mensuelles (minimum et maximum). 

overview of the distribut,ion of S. bainsii in the 
entire Keiskamma river system, a survey of the 
Keiskamma was undertaken in June 1984. The 
number of fishes caught over a period of 150 minutes 
with the electro-fishing gear represents the relative 
abundance (RA). This value was used t,o ctilculate 
t.he Import,ance Value Index (WI) using ODUM’S 

(1983) equation : 
,VI = relative abundanre of a fish species x 10,, 

total number of fishes 

The stomach contents of 331 fish caught on a 
mont.hly basis at the various sampling stat.ions were 
analysed. Specimens of a11 size classes as well as 
other predators found in the Tyume were killed by 
placing them in ice. The methods used to analyse 
stomach contents were based on those of HYNES 
(1950), WINDELL (1971) and HYSLOP (1980), namely 
the numerical (NA), frequency of occurrence (FO) 
and the dry weight (DA) methods. WINDELL (1971) 
considers indices which combine values obtained 
from different methods as more representative of the 
diet of a fish. Such an index or measure is the “index 
of relative importance” (IRI) (PINKAS et al., 1971 ; 

PRINCE, 1975) which incorporates percent,ages by 
number (NA), dry weight (DA) and frequency of 
occurrence (FO) in the formula : 

IRI = (%NA + :dDA) x %FO 

The above formula was used to compare the relative 
importance of different food items in the diet of 
S. bainsii. The diets of t.he other predators caught, in 
the Tyume river were evaluat,ed using only the 
numbers and frequency of occurrence methods. Diet 
similarities between the different species were analy- 
sed using correlation values and clustering by 
average distance according to t,he method of DIXON, 
(1981). 

The condition factor (CF) of S. bainsii was 
calculated using the following equation : 
CF-Tw-Gw 1- x 100 

Lb 

where Tw = total fish weight (g), Gw = gonad 
weight (g), L = standard length (cm) and b = 
exponent derived from the length/weight relation- 
ship (3.0281) (MAYEKISO, 1986). 

In order to determine the periodicity of spawning, 
t.he gonads were classified according to KESTEVEN'S 
(1960) scale of maturity. The gonads were then 
removed, weighed to the nearest 0.01 g and preser- 
ved in 10% formalin. The gonadosomatic index (GSI) 
was calculated using t.he equation: 
GSI = gonad weight (6) x 100 

total fish weight (9) - gonad weight 

In order to det.ermine whether the species exhibits 
sexual dimorphism, the body colouration of the 
sexes and the area of the operc.ulum immediat,ely 
posterior to the eyes was examined for contact 
organs. The absolut,e fecundity (BAGENAL & BRAUM, 
1968) of S. bainsii was estimated from 11 fish in 
Stage V (KE~TEVEN, 1960). For this purpose the 
ovaries were preserved in Gilson’s fluid for three 
months. Three subsamples of over 200 ova were 
counted and weighed to the nearest 0.01 mg. The 
total number of ova per fish was calculated as the 
mean of the replicate subsamples. TO determine the 
size frequency distribution of ova, random subsam- 
ples of approximately 500 ova from nine fish were 
measured with a micrometer eye-piece t.o 0.01 mm 
and ova belonging to different size classes counted. 
Six of the fish were caught in October 1983, two in 
December 1983 and one in January 1984. A tagging 
programme was initiated in February 1984 in order 
to establish whether S. bainsii undert,akes a spaw- 
ning migration. Plastic anchor tags (Floy FD-67) and 
a Mark II Pistol grip tagging gun were used to tag 
the fish. In order to monitor tag loss and tag induced 
mortality 36 fish were tagged and kept in aquaria 
(1350 x 750 x 1250 cm deep) for a period of 

R~U. Hydrohiol. trop. 23 (3) : 219-230 (1990). 
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PIC;. ,4. - The distrihut.ion (0) of Sandelia bninsii in the Keiskamma river syst.em. The 
Hépnrfition tl~ SandPlia bainsii (o ) dans le bassin du Keisknmma. Les numéros indiqr 

18 months. In t,he field a t.otal of 375 fish were 
taggrd and released. 

HESITLTS AND DISCUSSION 

Distribution, abundance and growth 

Sandelia bainxii is widely distributed in the 
Keiskamma and Tyume rivers (fig. 4). The alt,itude- 
related changes in the IV1 of fishes in t.he Tyume are 
shown in figure 3. Sandelia bainsii is net. common 
(HA = 0.08) in the Upper reaches, abundant 
(HA = 0.4) in the Upper middle reaches, common 
(RA = 0.22) in the middle reaches and rare 
(KS4 = 0.001) in the lower middle and lower reaches. 
The fish were c.aught mostly below weirs in shallow 
runs (maximum depth = 60 cm) where the subst.ra- 
t um consisted of rock, grave1 or Sand. The Upper and 
lower 1imit.s of the distribut.ion of S. bainsii fa11 
within t-he distribut.ion ranges of two alien species, 
Salmo gairdneri and Micropterus salmoides in the 
Upper and lower reaches respectively. Surveys of the 
Tyume river between March 1985 and March 1987 
have now also revealed the presence of a breeding 
populat-ion of a translocated indigenous species 

32%5' 

mbrrs indicate sampling stations. 
las points d’e+hanfillonnage. 

Clarias gariepinus (sharpto0t.h catfish) in the middle 
and lower reaches. The possible effect of the alien 
species and C. gariepinus on the population of 
S. bainsii was dlscussed by MAYEKISO & HECHT 
(1988a). 

Age and growth of S. bainsii in the Tyume river is 
described by MAYEKISO & HECHT (1988b). Briefly, 
growth rings were deposited annually in spring. 
Males grow faster, reac.h a larger size (190 mm SL) 
and have a longer lifespan (5 years) than females 
(134 mm SL, 3 years). Based on otoliths the growth 
of males is descnbed by Lt = 287(l-e-0~186(t-0~15))mm SL 
and that. of females by Lt, = 214(l-e-0.223(t-0.18))mm SL. 

Feeding 

Most of the S. bainsii stomachs examined (71 %) 
contained food. A t.otal of 25 different prey species 
were identified (t,able 1). Individual stomachs, howe- 
ver, never contained more t.han three different prey 
species. The percent contribution of the three major 
prey groups to the diet of different size classes is 
shown in figure 6. Fish below 59 mm SL are predo- 
minantly insect,ivorous whereas those in the length 
range ô0-90 mm SL have a diet that is largely 
insectivorous with crustaceans and fish only occasio- 

Ihr. Hydrubiol. trop. 2.3 (3) : 219-230 (1990). 



TABLEAU 1 

Thr food of various’ size groups of Sandelia bainsii 
Les aliments des diverses classes de faille de Sandelia bainsii 

Food speciee No. % of 
or group Total 

20-59 mm SL (n=74) 
CRUSTACEA 2 .43 
Ostracoda 2 .43 
INSECTA 467 99.6 
Baetidae G.l 126 26.9 
Baetidae 6.2 20 4.3 
Odonata a 1.7 
co1eoptera 6 1.3 
Notonectidae 9 1.9 
Nemouridae 16 3.4 
Unidentified 7 1.5 
Ceratopogonidae 274 58.4 
larvae 
co1eoptera 1 .2 
larvae 

60-90 mm SL (n = 183) 
PISCES 3 .2 
2. swarmanii i .08 
Unidentified .2 
CRUSTACEA 166 13.1 
p. sidneva 10 .8 
m *p. 36 2.8 
Dawhnia sp. 14 1.1 
Amphipoda 8 .6 
Cladocera 80 6.3 
Ostracoda 18 1.4 
INSECTA 1097 86.4 
Baetidae G.l 809 63.8 
Baetidae 6.2 4 .3 
Notonectidae 67 5.3. 
Nemouridae 34 2.7 
Odonata 0 .6 
co1eoptera 8 .6 
Unidantified 43 3.4 
Ceratopogonidae 116 9.1 
larvae 
Insect larvae 2 .2 
Coleoptera 3 .2 
larvae 
Insect pupae 3 .2 
MOLLUSCA 3 .2 
Ferrissia sp. 3 .2 

100-139 mm SL 
PISCES 
8. trevelvani 
s. bainsii 
2. iiüZ&&ii 
&. macrochirus 
Unidentified 
CRUSTACEA 
m sp. 
Oattacoda 
INSECTA 

(n=61) 
17 
4 
4 
5 
1 
3 
43 
17 
8 
253 

5.4 
1.3 
1.3 
1.6 
.3 
1 
13.7 
5.4 
2.6 
SO.8 

Macrotermes ap. 26 8.3 
Baetidae G.l 182 . 58.1 
Notonectidae 21 6.7 
Nemoutidae 5 1.6 
Odonata 4 1.3 
Coleowtera 1 .3 
Unidekified 8 2.6 
Ceratopogonidae'3 1 
larvaa 
Coleoptera 2 .6 
larvae 
Insect larva 1 .3 

140-180 mm SL (n=13) 
PISCES 4 6.8 
s. bainsii 1 1.7 
z. swarrmanii 1 1.7 
8. trevelvani 
Unidentified 

; 1.7 
1.7 

CRUSTACEA 18 30.5 
2. sidnevl 7 11.9 
gy&g sp. 3 5.1 
Ostracoda 8 13.6 
INSECTA 37 62.7 
Baetidaa G.l 12 20.3 
Notonectidae 24 40.7 
Coleoptera 1 1.7 

F.0 %F.O. Weight âtotal 
weight 

IRI 

1 1.4 -0004 .12 
1 1.4 .0004 .12 
74 100 .3390 99.9 
28 37.8 .0849 25 
1 9.5 .0150 4.4 
8 10.8 .0665 19.6 
2 2.7 .0041 1.2 
5 6.8 .0161 4.7 
3 4.1 .01007 3 
6 8.1 .0129 3.8 
20 27 .1290 38 

.7 

.7 
19950 
1962 
a3 
230 
7 
45 

:: 
2603 

1 1.4 .00045 .12 .4 

2 

2" 
41 
10 
7 
4 
a 
1 
3 
157 
86 
4 
14 
10 
6 
7 
30 
9 

1.1 
.5 
1.1 
22.4 
5.5 
3.8 
2.2 
4.4 

i56 
86 
47 
2.2 
7.7 
5.5 
3.3 
3.8 
16.4 
5 

-0566 
.0363 
-0203 
.3991 
.2723 
.0371 
.0128 
.0654 
-01 
.0015 
1.0116 
-4652 
-0046 
.1474 
.0655 
.1039 
.0134 
.0892 
.0926 

3.8 
2.5 
1.4 
27.1 
18.5 
2.5 
.9 
4.4 

:2 
68.6 
31.6 
.3 
10 
4.4 
7 
.9 
6 
6.3 

4 
1 
2 
900 
106 
20 

:2 
4 
2 
13330 
4484 
1 
118 
39 
25 
6 
36 
77 

2 1.1 .0006 .04 .3 
3 1.6 .0176 1.2 2 

2 
3 
3 

1.1 

::5 

.0116 .a 1 

.0071 .5 1 

.0071 .5 1 

15 24.6 1.0994 37.6 1343 
4 6.6 .2739 9.4 71 
2 3.3 .07 2.4 12 
5 8.2 .6701 22.9 201 
1 1.6 -04 1.4 3 
3 5 .0454 1.6 13 
17 26.2 1.2603 43.1 1488 
2 3.3 .0031 .l 18 
1 1.6 .0008 .03 4 
39 64 .5630 19.3 6406 
4 6.6 .2884 9.9 120 
17 27.9 .1507 5.2 1766 
a 13.1 .0398 1.4 106 
5 8.2 .0663 2.3 32 
4 6.6 .0032 .l 9 
1 1.6 .0022 .07 .6 
5 8.2 .0093 .3 24 
1 1.6 .0028 .l 2 

1 1.6 .0002 -007 1 

1 1.6 .00005 .002 .5 

3 23.1 2.027 61.4 1575 
1 7.7 1.3464 40.8 327 
1 7.7 .1656 5 52 
1 7.7 .4305 13 113 
1 7.7 .0845 2.6 33 
9 69.2 1.2564 38.1 4747 
6 46.2 1.2494 37.8 2296 
2 15.4 .0064 .19 81 
1 7.7 .0006 -09 105 
5 38.5 .0179 .54 2435 
1 7.7 -0055 .17 158 
3 23.1 .0119 .36 948 
1 7.7 .0005 -02 13 
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UPPER REACHES UPPER MIDDLE REACHES 

676-574mASL 

KEY 

aarl?us- 

MIDDLE REACHES 

574-478mASL 

LOWER MIDDLE REACHES LOWER REACHES 

478-382mASL 382-335mASL 

FIG. 5. - The lnrpnrtnnw Value Indices of fish species in t.he various reaches of the Tyume river. Composiiion du peuplement (indice 
d’importance) dans les diffhentes sections du flewe Tylzme. 

nally takrn. The relat,ive import.ance of fishes and 
crustac><lans increases in fish in the length range 100- 
13!) mm SL although insects are still t.he dominant 
prey it-cm. Crust.accans, particularly Potamon sidneyi 
~1x1 fishrs become more important. in the size class 
140-1X0 mm SL wit.h insects becoming less domi- 
riant. Thr change in c:omposit.ion of t.he diet. discus- 
Sud above refle& an abi1it.y to take larger food items 
as thp fish increasr in size. Int-raspecific compet.it.ion 
is t.hrreforr rcduced hecause different size classes 
rely on diffrrent. food categories. The most “impor- 
t.ant (’ food itrm in the dirt, of S. bainsii were 
Raetidae nymphs (see table 1). In order t.o determine 
whether S. bainsii “selects” the Baetidae nymphs, 
samplrs of aquatic insects were taken from a typical 
S. bainsii habitat. On analysis it. was found that 
85 O,, of t-lie insects were Baetidae nymphs. This 

observation suggests that S. bainsii does not “Select” 
particular prey items but exploits an abundant. food 
supply (fac.ultative opportunism). The Baetidae 
nymphs are relatively small inse& with a high 
calorific cont.ent (~~AYEKrso, 1986). In the majority 
of predators, the number of prey items found 
together in the stomach usually decreases as the fish 
increases in size, while the relative size of the 
separate food items increases because t,he amount of 
energy expended on the capture of numerous small 
prey may exceed their calorific value (NIKOLSKY, 
1963; BRUTON, 1979b). It seems reasonable, howe- 
ver, t.o assume that a relatively small predator like 
S. baitzsii may continue to take small prey if it is 
abundant and has a high calorific content.. 

S. bainsii occasionally consumed large numbers of 
a single prey item. One fish had consurned 80 larvae 

Rw. Hydrobiol. trop. 23 (3) : 219-230 (1yyO). 
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A:20-59mm(n=74) B:60-9Omm(n=183) 

225 

1 1 I 
C:l'%139mm(n=61) D:140-18Omm(n=13) 

FIG. 6. - The percent, contribution of the three major prey classes to the diet of the different size classes of Sandelia bansii hased on 
the index of relative importance (IRI). Confrihution des trois types de proies à l’alimentation des diffkenfes classes de taille de Sandelia 

bainsii calculées par l’indice d’importance relative. 

and another 53 Baetidae nymphs indicating concen- 
t.rated feeding. This ability is of value because it. 
enables the fish to exploit a transitory but abundant 
food supply. This ability is confirmed by an observa- 
t,ion in November 1983, a day after heavy rains when 
a large number of terrest,rial flying termites (Mncro- 
fermes SP.) were seen drifting in the water. On 
examination of t,wo fîsh caught. at that locality, it 
was found t.hat they had consumed 30 flying termi- 
tes. The data therefore suggests that S. bainsii is a 
euryphagous and opportunistic predator whose diet. 
is determined by available prey items. NIKOLSKY 
(1963) assoc.iates euryphagy with unstable feeding 
conditions resulting from a variable food supply. 

The diet and feeding habits of S. bainsii are 
similar to those of the other anabant,ids (SIEGFRIED, 
1963; BRUTON, 1979a; SINGH &SAMUEL, 1981). The 
similarity in the diet of S. bainsii and that of t,he 
other species caught. in the Tyume river is shown in 
figure 7. The low ‘Jk similarity between the diet of 
S. bainsii and that of the ot,her indigenous fishes 
(except Barbus treuelyani) suggest.s resource partitio- 
ning among them and the higher o/. simi1arit.y with 
the diet of most alien species on the other hand 

Rev. Hydrobiol. trop. 23 (3) : 219.230 41990). 

suggests competition between them. Although t,he 
diet of C. gariepinus was not analysed during this 
study, the data on feeding of this spec.ies present.ed 
by BRUTON (1979b) suggests a high likelihood of 
compet.ition between the two species. 

The condition factor of bot.h sexes is low in winter 
(June-July) and increases Ulereafter with t.hat. of 
males reaching a peak early in the breeding season 
(October) whereas that of females reaches a peak 
later in the breeding season (November-December) 
(fig. 8). In general the condition factor of males is 
higher than that of females possibly because of a 
larger energy investment in gonadal tissue in the 
case of females. 

Reproduction 

Based on the GSI and visual maturity stage 
analysis the gonads of S. bainsii begin to mature in 
August and September. The majority of the popula- 
tion is ripe from October to February (figs. 9 & 10). 
The spawning season, start.ing in October, coincides 
with the beginning of t.he rainy season and increased 
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KEY 

A Sandelia bainsii 

e Barbus trevelyani 

c Micr0pteN.S salmoides - 

D Salmo gairdneri 

E Lapomiç macrochirus 

F Tilapia sparmlaflii 

G Anguilla mossambica 

FIG. 7. - The diet, similarité, of t.he various fkh species found 
in t.he Tyurne river. Simzlztzzde du r@ime alimenfaire des 

dirrerses espèces de poissons du f[euoe Tyume. 

temperatures. These two environmental factors also 
lead to an increase of food supply. Gonadal develop- 
ment is known t.o br affected by both temperat.ure 
and ftwliIla levels in some fish (RICHTER et al., 1982). 
Feeding levels in S. bninsii, as revealed by the 
stomach fullness indic.es irmrease during t.his period 
(MAYEKISO. 1486), suggesting a relationship between 
frrding and gonadal maturation. The size frequency 
distribution of ova of fish caught, during tha breeding 
sr'as»n shows up to six significantly different 
(p > 0.005, Chi Square Test) size classes of ova 
(fig. 11). Fish caught. early during the breeding 
season (Oc.t.ober) bave mature eggs and high GSIs 
whereas those raught. in December and January still 
have mature eggs but lower GSIs suggesting that, the 
ova in one ovary mature and are released at different 
t.imrs during the breeding season. These observations 
t-ogether with the prolonged recruitment. period 
(MAYEKISO, 1986) suggest repeat,ed spawning. The 
multiple spawning habit may be in response to t.he 
risk associat.ed wit.h spawning at. a particular time. 
This may be t.he case if the survival of ova and fry is 
dependent- 011 unpredictable factors (MURPHY, 1968) 
such as the errat.ic river flow in the eastern Cape. 
Rrpeated spawning has been reported in 
;i. fexfudineus (BREDER & ROBEN, 1966), some Cfeno- 
poma species (BERNS & PETER~, 1969)and Sandelia 
ctrpensix (SIEGFHIED, 1963). The fec.undity (F) of 
S. hninsii is relat.ed to t.he standard length 
(F = 94.55 SL, r% = 0.87, p < 0.005) as is typical in 
fish (BAGENAL, 1973). The maximum fecundlty of 85 
ova/mm SL in S. bairzsii is lower than the estimate 
of 318 ova/mm SL in A. fesfudineus reported by 
CHANC.H~\L R: F'ANDEY (1980) but higher than t.he 

J No 
JFMAMJJASOND 

MONTHS 

FIG. 8. - Changes in the mean condit,ion fact.or of male (a) ami 
female (0) Sandelia bainsii. Éoolution saisonniére du coefficient 
de condition chez les mâles (m) ef les femelles (m) de Sandelia 

bainsii. 

estimate of 56 ova/mm SL in Cfenopoma kingsleyae 
reported by ALBARET (1982). The species matures 
during the second ~~~~(MAYEKIs~ & HECHT, 1988a) 
although males mature at a larger size (80-90 mm) 
than females (60-69 mm). Maturity in S. bainsii is 
delayed compared to other anabantids such as 
A. tesfudineus (CHANCHAL & PANDEY, 1978), some 
Cfenopomu sp. (BERNS & PETER~, 1969) and Sandelia 
capensis (SIEGFRIED, 1963) which mature during 
their fîrst vear. 

Sexual dimorphism based on the occurrenc,e of 
contact organs and colouration during the breeding 
season was observed and the former cari be used t.o 
distinguish between t.he sexes in larger Ilsh. Al1 
females and males less than 70 mm SL did not have 
cont.act, organs. Larger males had contact organs in 
varying frequencies depending on size: 13 o/. in the 
70-79 mm SL class, 68 76 in the 80-89 mm SL class 
and in a11 males larger than 90 mm SL. Sexual 
dichromatism was observed with respect. to general 
body colouration only during the breeding season. 
The females retain the drab, olive green colour 
t.hroughout, whereas males assume an attractive pale 
green (or lemon) colour during t,he breeding season. 
The tint.s of orange on the fins are also accentuated 
in males during t,his period. BERNS & PETER~ (1969) 
associate this form of sexual dimorphism with 
t.errit.orialit,y in males in some African anabantids. 

Of t.he 375 tlsh that were tagged 15.8 Yo were 
recapt.ured within 95 metres of the place of release 
irrespective of season. This may suggest that the 

Hrrt. Hydrobiol. trop. %,3 (3) : 219-230 (1990). 
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FIG. 9. - Changes in the gonadosomatic index of female Sandelia bainsii. The data are given as means (o), standard errors (blocks) 
and ranges (vertical lines). l&~olufion de l’indice gonado-somatique des femelles de Sandelia bainsii ; moyenne, kart-fype (recfangle) et 

valeurs exfrèmes. 

FIG. 10. - Changes of the gonad maturity stages of Sandelia bainsii. The data are given as means (o)~ standard errors (blocks) and 
ranges (vert,ical lines). Évolufion des stades de mafurifé des gonades de Sandelia bainsii; moyenne, érarf-type (reciangles), et valeurs 

exirêmes observées. 

R~U. Hydrobiol. trop. 23 (3) : 219-230 (1990), 
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VIC. II. - The frequency dist.ribution of egg sizes of Sundelia 
bainsii in Cktoher, December and January 1983/1984. Disfri- 
bzzfion des fr4ytzencrs tir tailles des ezzfs de Sandelia bainsii en 

ocfobre et décembre 1983 et janoier 1984. 

specif3 is “sedrnt,ary” and, thus, is not seriously 
affect.ed by man made physical barriers such as weirs 
which art’ common in eastern Cape rivers. 

The annual life cycle of S. bainsii c.an be desc.ribed 
as follows: in winter S. bainsii shows a decline of 
prey diversity in diet, number of prey it,ems per 
stomach and m stomach fullness indices (MAYEKISO, 
1986). This cari be att.ributed to low water tempera- 
tures which must affec.t the metabolic rate and 
feeding int.ensity. Towards the end of winter, the 
condition factor declines, a translucent zone is 
deposited on the otolit.hs and the circuli on the scales 
become closely spaced (MAYEKISO & HECHT, 1988b), 
the last two being indicative of slow growth (BRUTON 
& ALLANSON, 1974; PANELLA, 1974). The rainy 
season begins in spring accompanied by an increase 
in water temperature, prey diversity in the diet, 
number of prey items per stomach and st.omach 
fullness indices, suggesting an increased food supply 
and increased feeding intensity. During this season 
t.he gonads develop rapidl;Y to reach a peak in 
October indic.ating the begmning of the breeding 
season. At this time the opaque zone is deposit,ed on 
the otoliths and t.he circuli become widely spaced 
(MAYEKISO, 1986), suggesting growth acceleration 
(BRUTON & ALLANSON, 1974; PANELLA, 1974). Bree- 
ding cont.inues t.hroughout. summer and t.here is an 
increase in the condit.ion factor of the fish, the size of 
the opaque zone on the otoliths and t.he number of 
circuli in t.he marginal increment of the scales. 
Autumn marks t.ho end of the rainy season and of 
breeding. The opaque zone on t.he ot.oliths has 
attained maximum size and remains relatively 
constant until t.he following spring. Similarly, the 
scales show the maximum number of circuli which 
remains relatively const,ant until spring. The conclu- 
sion reached is t.hat feeding, growth and reproduc- 
t.ion, in c.ommon with other subtemperat,e and 
temperat.e fishes, are closely synchronized with and 
influenced by seasonal environmental conditions 
partic.ularly temperature, rainfall and food supply. 

illanuscrif accepfé par le Comifé de Rédacfion le 28 mars 1990 
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