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F l u c t u a t i o n s i n some hydrological factors and the 
condit ion index o( Aspatharia sinuata (Bi%'alvia, 

Unionacea) i n a small Niger ian reservoir 

B y J O H N B L A Y , J r . ' 

W i th 2 figures in the text 

A b s t r a c t 

The relationship between the tluetuations in some environmental tactors and the 
tissue condition ol the tropical bivalve, Afpatkana snuiara occurring in a small .Higerian 
man-made lake has been Intestigated. The condition index (meat:shell ratio) ot the bi
valves was high in December—May when the water was generally characterized by high 
temperatures, low silt content, high calcium and dissolved oxygen concentracic ns. high 
conductivities, and neutral/alkaline conditions. In June—November, the index was low 
and this seemed rel.ited to the slightK- reduced temperatures, high silt content, low cal
cium and oKvgen concentrations, low- conductis ities, and acid svaters which occurred 
lor most part of the interval. Person.il observations indicate that reproductive activity 
may have placed a less significant role in determiiiing the pattern of changes in the con
dition index c l the population, presumablv because they niaintained a high gonadal ac-
tlvitv tiirouvhout the vear. 

I n t r o d u c t i o n 

T h e condi t ion index of a bivalve species i.s an i m p o r t a n t measure of its 

meat qual i ty . A l t h o u g h both e n v i r o n m e n t a l and physio logica l tactors, p a n i c u -

lar ly reproduct ive a c t i v i t v , have been observed to determine the cvcles in the 

condi t ion o i bivalves , tlie latter has received prominence in most r e p o n e d 

w o r k s on temperate md subtropica l marine and estuarine bivalves (e.g. A N -

S E i L , LoosMORE & L A N D E R , 1964: H A N C O C K & F R A N K L I N , 1972; R U D D Y . F E N G 

& C v M i ' B E L i . , 197.^; I T U G H E S - G A M E S , 1977; T ' . - i N K S O N , 1986). I n fact, there is no 

reported stud;.- on the var ia t ions in the tissue condi t ion of A f r i c a n freshv.^ater 

bivalves , a l though such data are ot pragmatic u t i l i ty as indicators of the ap

propriate harvest period of e c o n o m i c a l l v important species (see H A N C O C K & 

F R - A N K L I N , 1972; H U G H E S - G . A . M E S , 1977). 

T h e i m u e h d b iva lve , Aspatharia sniuaia abounds m m a n y freshwater ha

bitats in N i g e i i a , and is extdoited ns a source oi protein in certain iocahnes. 
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H o w e v e r , l i t t le is k n o w n of the biology and ecology of this shel l f i sh of po-

teht ia l e c o n o m i c v a l u e . Invest igat ions have recently been conducted on v a r i o u s 

aspects of the b i o l o g y of some populat ions of the bivalve o c c u r r i n g i n N i g e r i a 

( B L A Y & Y O L O Y E , 1987; B L A Y , i n press; B L A Y & Y O L O Y E , i n press). 

T h i s s t u d y examines the var iat ions in some factors of the aquatic e n v i r o n 

m e n t a n d the i r probable inf luence on changes i n the tissue condi t ion of a pop

u l a t i o n o f the b iva lves o c c u r r i n g i n a man-made lake in N i g e r i a . 

T h e s t u d y area 

T h e s t u d y was conducted i n O y u n R e s e r v o i r , a smal l man-made lake at O f f a 

( a p p r o x i m a t e l y , 8 N and 5 E ) , a t o w n located 67 k m south-east of l l o r i n , the cap

i ta l c i t y of K w a r a State, N i g e r i a . I t has a surface are of about 20.S ha. T h e reeds 

Typha latifolia const i tute the predominant l i t tora l vegetation. O t h e r plants in 

the l i t t o r a l zone are Ipomoea sp. , Sagittana sp. , and m a n y gras.ses and sedges. 

T h e lake e x h i b i t s dist inct seasonal f luctuat ions in water levels dictated by 

the a n n u a l r a i n f a l l pat tern . L o w water levels occur f r o m F e b r u a r y to ear ly 

J u n e (3.5—4.5 m ) and high water levels f r o m mid-June to J a n u a r y (5.0—6.5 m ) . 

D u r i n g the p e r i o d of reduced water levels, about 6 0 % of the bivalves in the lit

tora l zone are exposed to air; such individuals surv ive the ensuing drought by 

aest ivat ing (persona l observat ion) . 

M a t e r i a l s and methods 

Water samples were collected with a 1 litre non-metallic Kemmerer water sampler. 
Temperature was measured with a mercurj ' thermometer installed permanently in the 
water sampler. Transparency was measured with a 20crn .Secchi disc, and conductivity 
w-ith a conductivity meter (Model M C - l . Mark V by electric Instruments Ltd.) Dis
solved oxygen was determined by the Winkler method and calcium hardness by E D T A 
titrations ( F L / \ S C H K A , 1 9 6 4 ) . The p H of the water was measured in the field using a L a -
motte Limnology Test K i t comparator and a wide range (3.0—11.0) p H indicator. 

The condition index of the bivalves was determined in submerged specimens onlv. 
Specimens in monthly samples were measured for length (longest amero-posterior shell 
distance) and whole weight to the nearest 0.01cm and 0.01 g, respectively. The tissue of 
each animal was removed from its shell, and both dried in an oven at 60 °C to constant 
weight. T h e y were then weighed to the nearest 0.01 g. The tissue condition was de
termined from the relation: 

. . . . I drv tissue weight Condit ion index = —'- 2— x 1000 
dry shell weight 

( A G I U S , J . A C C A R I N I & R I T Z , 1978; W A L N E & M I L U C A N , 1979). 

R e s u l t s 

F l u c t u a t i o n i n t h e e n v i r o n m e n t a l fac tors 

F i g . 1 .shows the m o n t h l y var iat ions in some phvsica l and chemical en

v i r o n m e n t a l parameters of the reservoir d u r i n g the study period. Water tern-
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Fig. 1. Monthly variations in some Physical and chemical environmental factors in 
O v u n Reservoir. 

peratiire was lowest in D e c e m b e r — J a n u a r y (about 23 ° C ) but this increased to 

a peak (29.2 ° C ) in M a r c h , f o l l o w e d by a gradual decl ine to 25 ° C in June. T h e 

temperature remained at about this level u n t i l O c t o b e r and was fo l lowed bv an 

increase to a smaller peak in N o v e m b e r (27 ° C ) . 

T h e t ransparency decl ined steadily f r o m 95 c m in J a n u a r y to 36—5! c m in 

M a r c h — J u l y , started increasing by O c t o b e r and reached a m a x i m u m or 17,5 c m 

in December . 

C a l c i u m hardness concentrat ions ranged f r o m 8 to 20 mg/1 during the 

year. G e n e r a l l y , higher values occurred f r o m N o v e m b e r unt i l M a y , whi le rela

t ive ly l o w e r concentrat ions obtained in J u n e — O c t o b e r . 
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D i s c u s s i o n 

C o r r e l a t i o n s between the f luctuat ions of the meat condi t ion and re

p r o d u c t i v e a c t i v i t y ( i .e . gonadal p r o l i f e r a t i o n and spawning) have been obser

ved i n subt ropica l and temperate mar ine and estuarine bivalves such as Venus 

mercenaria ( A N S E L L et a l . , 1964), Cerastoderma edule ( H A N C O C K & F R A N K L I N , 

19,72; Y A N K S O N , 1986), Crassostrea virginica ( R U D D Y et a!., 1975) and Crassostrea 

gigas ( H U G H E S - G A M E S , 1977). H o w e v e r , the re lat ionship between the fluctua

tions i n these t w o parameters i n Aspatharia sinttata occurr ing in O y u n Reser

v o i r was less clear. T h e bivalves mainta ined a consis tent ly high gonadal act iv

i ty t h r o u g h o u t the year ( B L A Y , u n p u b l . observat ion) presumably because of the 

h igh temperature (23 ° C — 2 9 ° C ) p r e v a i l i n g i n the lake. T h i s w o u l d tend to fa

v o u r u n i n t e r r u p t e d gonadal deve lopment . 

T h e results of this study indicate that the variat ions in the condi t ion index 

of .4. sinuata were rather c losely l i n k e d to the changes in the e n v i r o n m e n t a l 

factors. F r o m D e c e m b e r to M a y w h e n the condi t ion index of the bivalves was 

high, there were correspondingly high water temperatures, high c a l c i u m and 

dissolved o x y g e n concentrat ions , high conduct iv i t ies , and neutral and a lka l ine 

waters. 

It is apparent that these re la t ive ly good condi t ions in the e n v i r o n m e n t en

abled the animals to mainta in a h igh metabol ic rate d u r i n g the i n t e r v a l , | n fact, 

the gradual decrease observed in the t ransparency f r o m J a n u a r y to M a y was 

due p r i m a r i l y to p h y t o p l a n k t o n p r o d u c t i o n w h i c h therefore meant an i n 

creased food a v a i l a b i l i t y to the bivalves . T h i s probably caused the a t ta inment 

and sustenance of the high tissue qual i ty in the animals dur ing the per iod. 

T h e l o w c o n d i t i o n index of the bivalves f r o m J u n e to N o v e m b e r , o n the 

other hand, c o u l d be attr ibuted tfc> the s l i g h t l y depressed water temperatures , 

l o w conduct iv i t i es , l o w ca lc ium and dissolved o x y g e n contents, and l o w p H 

w h i c h occurred in J u n e — O c t o b e r . A l t h o u g h there was some i m p r o v e m e n t i n 

the q u a l i t y of the water in N o v e m b e r , the tissue c o n d i t i o n of the bivalves did 

not increase u n t i l Elecember . T h u s , the restorat ion of a better tissue quality-

lagged one m o n t h behind the c o m m e n c e m e n t of i m p r o v e d e n v i r o n m e n t a l 

condi t ions i n the reser\-oir. T h e reduced c o n d u c t i v i t y and ca lc ium hardness 

over the period was a direct result of the d i lut ing effect of ra inwater , and 

w o u l d i m p l y a lesser avai labi l i ty of nutr ients i n the water . T h e prevai l ing l o w 

p H and dissolved oxygen were l i k e l y due to the decomposi t ion of inundated 

terrestr ial vegetation, mainh" grasses w h i c h sprouted in the exposed l i t t o r a l 

zones d u r i n g the period ot d r a w - d o w n . T h e petr i f ied odour of the water dur

ing the period indicated the generation of hydrogen sulphide w h i c h could have 

far-reaching negative effect.s on the p h y s i o l o g y and s u r v i v a l of the bivalves . 

F u r t h e r m o r e , the lox- water t ransparency in J u n e — J u l v was due .mainly to 

<:i]tv su.spensions earned into the reservoir by the floods. This probablv caused 



362 J o h n B k y J r . 

a reduct ion i n f o o d p r o d u c t i o n t h r o u g h photosynthes is b y i n h i b i t i n g l ight pe

net ra t ion . T h e presence of abundant silt m a y also have triggered the bivalves to 

close the ir shells and stop feeding, s imi lar to K W E I ' S ( 1 9 6 5 ) observat ion in the 

V o k a c l a m , Egeria radiata. I t has been observed that general ly silt has a de

leterious effect o n b ivalves because it tends to clog their ctenidia and reduce 

feeding e f f i c iency , and g r o w t h ( H E A D L E E , 1906; E m s , 1936; P U R C H O N , 1968 ; 

B R O O M , 1 9 8 2 ) . 

A n o t h e r possible reason for the " p o o r " condi t ion of the bivalves i n J u n e -

— N o v e m b e r is that submerged samples at the t ime inc luded some indiv iduals 

that had aestivaced for v a r y i n g lengths of t ime between F e b r u a r y and M a y as a 

consequence of the d r a w - d o w n of water levels. T h e c o n d i t i o n index of aestivat

ing A. sinuata has been observed to decline w i t h t ime ( B L A Y & Y O L O Y E , i n 

press), and it w o u l d take some t ime for such indiv iduals to regain their lost 

tissue c o n d i t i o n f o l l o w i n g the i r i n u n d a t i o n by water . 
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