
Tivpiral r:coloi;y 37( 1) : 127-133, 1996 
© Imeriialioniil .Society lor T iopica l Ecology 

ISSN 1)6 6.'1 3295 
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A b s t r a c t : Four species of gastropods {Lymuaea truncalula. Melonoidcs lulwrcutala, Tiirrilclla aniiiitalii. and 
Bioinplialaria sp.) and three of insect larvae (Cturnnoinus sp. . PelWclylcs sp. and Pseudagrioii sp.), were sampled 
during a prel iminary survey of the inacro/.oohenllios of a |)olluted Ohanaian lagoon (Fosu Lagoon; ! "16 'W. 5 " ( ) 7 'N) 
in January 1993. L. Inmralida consti tuted about 9 1 % of the b iomass of tlie communi ty , suggest ing that it miglit be 
an 'opportunis t ' under tlie prevail ing condit ions in the lagoon. The est imated Shatinoii-Weiner index (W=().34). and 
oquitability index (./=(). 17), respectively, indicated a low species diversity and uneven distribution of individual 
numbers among the species comiiarcd with est imates for the macrozoohenthos in non-polluted or less [lolluted 
waters. Anoxic and low dissolved oxygen condi t ions attrihutahle to organic pollution, and unfavourable salinities, 
may be the principal factors accoutitiiig for the current state of diversity, distribution and abundance of the benthic 
macrofauna of the lagoon. 

R e s u m e : Quatre especcs de gasleropodes [Lymnaea irunc.anda, Melanoides luherculcUa, Tuiritctta aiiniilala et 
Bioinpludarin sp . ) et trois e speces d ' i n s e c t e s (Cldronoiniis s p . . Pellodyle.s s p . et Pseudaf^iion sp . ) out e te 
ccliantilloimees lors d 'un inventaire preliminaire de la macrofauno benthique d 'un lagon ghaneen pollue (le lagon de 
Fosn; 1"16'0, 5 " 0 7 ' N ) en Janvier 1993. L. Inmcalida cotistitue environ 9 1 % de la biomasse du pcuplement . ce (|ui 
suggcre qii 'elle a uti compor tement opportunistc dans les condit ions actuelles du lagon. L ' indice de divoisite de 
Shaniion-'Wioner (H=(),34) et r i n d i c e d 'equitabil i te (J=0,17) es t imes indiquent une diversite specifique plus faible et 
utie distribution des individus ciitre especes mollis eqiiilibree que dans les eaux noil ou peu poiliiccs. Fes conditions 
anokiques et Ic faible taux de dissolution de I 'nxygene dus a la pollution orgaiiique, ainsi que la saiiuitii |ieu 
favprabie. sout sans doute ics priiicipaux facteurs qui expiiquent la diversite, la distribution et i 'aboiidance actuciies 
des especes de la macrofaune benthique du iagon. 

Rcs-umcn: .Se muestrearon cuairo espccics dc gastcropodos (Lymiiaca Inincatida, Mclanoidc.s liirlx-ndaia. I'ui -
lilella annidala. y Bioinpludaiia s[i.) y tres lai vas dc iiisectos [Cldronomus sp., PellodyU;<t sp. y Pscudayrion sp.) 
durante uii muestrco picl iminar, cii eiiero de 1993, del macrozoobentos de una iaguna cotitamiiiada en Ghana 
(Faguna Fosu; I°I6'W. . 5 " 0 7 'N) . L. Iniiicalida coiistituyo cerca del 9 1 % de la b iomasa de la comuii idad, sugiriendo 
quo pudieia sci uii o|ioituiiista hajo las coiidicioiies prevaiescientes en el lago. El I'ndice est imado de .Slianiioii-
Wieiier (H=0.34) , y el I'ndice de c(|uitabilidatl (J=().17), indican una baja diversidad de especies y una distribucidii no 
homogcnea del luimero de individuos entre las espccies, comparada con ios esti inados para el macrozoobentos en 
aguas no contiuiiinadas o menos contamitiadas. Fos priticipaies factores que expliquan el estado actual dc la 
divcisidad, distribucidn y abuudancia dc la macrofauna bentonica de la laguna, son la anoxia y las condicioties de 
bajo oxi'geno disueito atribuibies a la contaminacidii orgtinica, asi corno las sal inidades desfavorabies. 

Rcs imio : Huriinte tint invciitario preiimiiiar dos macrozoobentos numa laguna polui'da no Ghana (I^agima de 
I'osu; | " G I 6 ' ( ) , . 5" ( )7 'N ) cm .iiincitt) dc 1993, foram amoslradiis (|uatro cspticics de gastropodos {I.ymiuica irnn-
ralidn. Mclaiioidcs lidx'ividata. TttrrhcUa annidala e Bioinptialaria sp.) e tres i.arvas de insectos (CInrnnoinm sp., 
Pcllodylcs sp. e/'.rcaf/fi.g/'iw! sp,). O F . Iruiwalida coiistitui'a cerca de 9 1 % da hiomassa da comunidadc , sugcrindo 
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i|uc so|a. lias acluais condiqdes da laguna. uiiia espccio opmlunis ta . Os indices eslimadiis de .Sluiiinoii-Weinoi 
(H--0.34) e de equi tabi i idade (.1=0,17) indicani uma t l iveisidade especifica baixa e uma disliibuicrio desigual do 
nuinern dc individuo.s eiilte as especlos comparada.s c o m as es t imaqoes I'cilas paia os mac iozooben los em aguas iifio 
poluidas oil iiiciios poluidas . A anoxia e as coiidiqbes de baixo oxigcnio dissolvido, auibuivci ii puluiqao oiganica e a 
saliiiidados des lavonivc i s . podein ser os principals factores rcsponsaveis pela silua9au actual t|uatilu ii diveisidade, 
disli ihui9rio e abuiidaiicia da macrorauna bentica da iaguiia. 

Key W o r d s : 'Clo.sed'higtuiii , dislrihiition and a b u n d a n c e , diver.sity, macro/.ODbentho.s. 

Introduction 
FBcntliic laitna are among lite least invesl igaled of liic 

hioiic communi t i e s in West African lagoons , de.sptle their 
i iupot iancc in the transfer of mailer and energy in aquat ic 
cct)S)',sicms. Past invest igators of tlic l agoons (liaccd con-
.Mtlcrahle e m p h a s i s on tiicir p h y s i c o - c h e m i c a l c h a r a c -
icns t l cs and p lankton prodncl iv i ty (Bincy 1986, 1990; 
Bmighey 1967; Kwci 1977) , fish b io logy (Blay 1993; 
r-agadc & Olaniyan 1972), and l i shencs (Blay & Asahere-
Amcyaw 1993; Paitly 1976; W e l c o m m e 1972). T h e r e are 
some 98 coastal l agoons in G h a n a (K. Yankson , personal 
c t immunica t ion ) m a n y of wh ich p rov ide e c o n o m i c and 
luitriiional hencl i t s to the c o m m u n i t i e s residing near t hem 
(Mcnsah 1979), T o date , only the '.' :M-cioseci' S a k u m o 
lagoon has been s tudied tor its henih.i. launal compos i t ion , 
ahutulance and dislr ihution (Pauly 1975). but the extent o t 
diversity ol the c o m m u n i t y was not assessed. Al though 
recent work on 16 Ghana ian lagoons (Biney 19821 has 
.shown thtil 12 ttic orgamctt l ly polluted to var ious degrees , 
some remain va luab le f isheries r e sou rces (e.g. Blay & 
A s a h e r e - A m c y a w 1993; Pauly 1976). K n o w l e d g e of the 
ecology of these lagoons wotiid doubt less enhance our pcr-
ccplion of the rc la l ionship be tween fish irrodtiction and the 
protluclion rale.s of their food sources , of which the ben thos 
is an impoilani c o m p o n e n t . Tlic present invest igat ion as­
sesses the divers i ty , t l isirihuiion ttnd ahunt lance of llie m a c -
r o / o o h e n t h o s in ;i c losed" h tgoon r ece iv ing po l lu t i ng 
i l ischargcs. 

Study area 
"Lhc s tudy vvtis conduc ted in the Fo.su Lagoon located in 

(7;ipc Coast , api i roximatcly 1.30 km west of Accra, G h a n a 
(Fig. 1). At m a x i m u m level, it has a surface area of 0.61 
km" ami a mean ticpth of 1.3 lu. T h e lagoon is 'clost id ' lo 

the sea by a sand bar which occas iona l ly is breached by 
rain Hoods or sand winn ing act ivi t ies . The lagoon, there­
fore, has a relat ively poor water exchange , being fed prin­
c i p a l l y by r a i n w a t e r and d o m e s t i c e f f l u e n t s , and 
occasional spills of sea water . It rece ives largo (luaiuilie.s ol' 
o rgan ic s e w a g e from the C a p e Coas t munic ipa l i ty , the 
mean par t icula te o rgan ic mat ter ( P O M ) conlent of which 
was approx imate ly 1400 m g 1"', generating a biochemical 
oxygen demand (BOD) in the range 27.2 mg f' to 94.6 mg l ' . 
Other pol lutants include solid was tes such as scrap metal , 
plastic p roduc ts , fabric, footwear, and sawdus t . 
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Fig. 1. Map sliovving tin; Ideation of I'osii Lagoon anil tlic 
sampling stalions. 
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B l o o m s of t h e b l u e - g r e e n a l g a c , Anabaena s p . , 
Spintlinasp. and Oscillnloriasp., and t l i ep ro tozoan flagel­
lates, Euglena sp. , character is t ic of organical ly polluted 
waters (Cole 1 9 7 9 ; H y n e s 1 9 6 0 ) are c o m m o n . T h e grass, 
Paspalum vaginntum, is the ma in f r inging v e g e t a t i o n , 
while patches of tlie whi te mangrove , Avicennia africana, 
occur in a few areas (Fig . 1 ) . 

The substra tum is p redominan t ly soft, dark grey mud , 
hut near the shores it consis ts of a mix ture of mud and 
decaying vegetable matter . 

Materials and methods 
The benthos was sampled from 1 3 r andomly .selected 

.stations (Fig . 1 ) on 1 6 and 2 0 January 1 9 9 3 , using a 2 2 3 
cnr ' ( 1 3 cm x 1 3 cm) Ekman grab . Tliree s tat ions (A, B 
and C) occurred close to the shore where iJie water w a s 
0 . 1 3 - , 0 . 2 3 m deep , seven stat ions (D, E, F, G, H, I and J) 
were located in water 0 . 3 3 - 0 . 7 1 m deep , and three other 
stations (K, L and M ) were si tuated w h e r e water depth w a s 
0 . 7 7 - 1 . 3 0 m. T w o samples were taken at every stat ion and, 
in tlic laboratory, washed through a 6 0 0 |J.m net. An ima l s 
retained in the mesti were sorted, identified, counted and 
weighed by species after blott ing off excess fluid. Resul ts 
of tlie density and biomass of tlie different popula t ions are 
r e p o r t e d as m e a n s of t w o s a m p l e s (of. O k e d i 1 9 9 0 ; 
Tudorancea & Harrison 1 9 8 8 ) . E m p t y mol lusc shel ls w e r e 
excluded from die analysis. 

l i r e diversity of the bendi ic fauna was assessed hy the 
Shannon-Weiner index ( / / ) , calculated as: 

s 

where /L is the propor t ion of ind iv idua l s be long ing to 
s|iecie.s /, aiul .r is the number of species in the c o m m u n i t y 
(Begon CI al. 1 9 9 0 ) ; die equitabil i ty, or cvcness (./) was 
calculated as the ratio U/l-l,^^, w h e r e H is the observed 
species diversi ty, and /7n«x='" 

Saini i les of water w e r e taken from the sur face (ex­
cept at sha l low s ta l ions A, B and C) , and the concen t r a ­
tion of oxygen was d e t e r m i n e d by the W i n k l e r m e t h o d 
(Wetze l & Likens 1 9 7 9 ) . Sa l in i ty of the s a m p l e s w a s 
measured wi th a po r t ab l e F i she r sa l in i ty and c o n d u c ­
t i v i t y t uc t c r ( m o d e l 1 3 2 ) , and s u r f a c e and b o t t o m 
t e m p e r a t u r e s w e r e r e c o r d e d w i th a t h e r m o i u e t e r in­
stalled in the wa te r sa tup le r . 

Results 
Temperature, dissolved oxygen and salinity 

There w a s little difference in the tempera ture among 
the var ious stal ions and, as the lagoon is general ly shal low, 
differences in the surface and b'ottotu tempera tures were 
min imal , not exceeding 1 .3 ' 'C at any given station (Table 1 ) . 
At most s tat ions, the concentra t ion of dissolved oxygen 
w a s l ower in the bo t tom wa te r s , p robab ly due to the 
decomposi t ion of deposi t s of organic matter . At .station K, 
decompos i t ion of accumula ted s e w a g e and sawdust may 
hcive contr ibuted to llie hypoxic condi t ion ( < 2 mg l ') at 
the surface, and deoxygena t ion at the bot tom. The salinity 
of the lagoon was considerably lower than that of tlie sea 
( 3 6 % t i . ) because of dilution by rain water and domest ic 
effluents. 

Distribution, density and hiomass of macrofauna 
In all, .seven species of macrohen th ic animals compr is ­

ing four species of gas t ropods and three species of insect 
larvae were sampled , and tlieir distr ibution, densi ty and 
biotuass are il lustrated in Fig. 2 . E m p t y shells of two other 
snails , Aplexa waterlotii (Physidae) and Hydrobia accren-
sis (Hydrobidae) , and iJiose of unidentif ied bivalves, were 
also present in the samples . Lyninaca iruncatula (Lym-
naeidae) was collected from shal low to deeper zones ex­
cept stat ions K and L, al though shel ls of this snail were 
present at station L. Ttie highest densi ty of 2 8 8 , 9 1 1 in­
d iv iduals m'^ was recorded at station B with a correspond­
ing s tanding b iomass of 3 2 3 g m'". Melanokles tuherculata 
(Mclan i idae ) was found in shal low and slightly deeper 
water . Empty shells were encountered at station M where die 
water was 0 . 7 7 m deep. Tliis snail was most abundant at 
station B witli a density of 2 , 1 7 8 m '^ and a biomass of 7 6 g 
m '. T w o oilier gastropods, Turritella annulaia (Titnitellidae) 
and Bioinphalaria sp. (Planorbidae) were saiupled at stations 
A <uid B, respectively. T. annulaia had a density of 4 4 m'^, 
and a bioma.ss of 0 . 3 0 g m'^ while Biomphalaria sp. had a 
density of 4 4 in " and a bioinass of 0 . 0 2 g m l 

W i t h r e g a r d to t h e i n s e c t l a r v a e , Chironomus s p . 
(Chi ronomidae) were sampled from stat ions farther from 
the shore (stat ions D , E, F, G, H, J and M ) . Tlie highest 
dens i t y of 1 , 1 7 8 m"^ and b i o m a s s of 4 . 3 g m " w e r e 
recorded at station D . L a r v a e of Peltodyles sp. (Haliplidae) 
occurred in the shal low stat ions (A and C) where respec­
t ive densi t ies of 2 2 m'^ and 4 4 nf", and corresponding 
b iomasses of 0 . 0 7 g m'" and 0 . 2 0 g m ' were recorded. 
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T a b l e 1. S o m e hydrologica l condi t ions al 13 stat ions in the Fosii Lagoon on 20i.fi J a n m u y 1993 with the depth ol water 
(m) at each station given in parenthes is ; the value for each stat ion is the mean of two measu rcmc ius . 

Sampl ing Stalions 

Hyclrological A B C D E F G H I ,1 K L M 
factor (0.20) (0.23) (0.13) (0.40) (0.35) (0.40) (0.35) (.0.71) (0.66) (0.37) {1.30) (1-10) (0.77 

Tempera ture Surface 24.5 23.3 25.3 24.0 24.0 24.0 24.3 24.7 23.0 25.3 24.0 23.3 24.3 
C"C) Gollom 24.3 23.0 23.3 23.8 24.0 23.8 24.3 24.0 24.5 23.0 23.0 24.0 24.0 
Dissolved Oxygen Surface - ~ 10.8 8.5 14.4 9.4 3.7 6.7 8.1 I..-' 7.6 8.2 
(mg 1"') Botiojn -•2.6 4.2 4.9 4.1 7.9 10.8 6.7 3.3 3.3 4.0 ().() 3,4 6.9 
Saliuily (%o) 13.0 13.5 14.0 13.0 14.0 14.0 13.0 14.3 13.0 12.0 12.0 13.3 14.0 

N y m p h s of the d a m s c i n y , Pseudagrion s|t. (Cocnagr idac ) , 
were s imilar ly restricted lo sha l low areas (s ta t ions A and 
C) near the fringing vegeta t ion. T h e dens i ty at each station 
was 22 m ", and the b iomass , 0 .03 g m'". 

Species diversity 
L. truncatula clearly domina ted the m a c r o z o o b e n t h o s 

of the lagoon, const i tu t ing about 9 1 % olThc b iomass of the 
commun i ty (Table 2) . In v iew of the apparen t low spec ies 
r ichness of the comniut t i ly at each of the 13 stat ions, t he 
data for all s ta t ions were c o m b i n e d for a.sse.ssmetit of the 
diversi ty, densi ty and hioma.ss of the macrozoohc i i thos in 
the lagoon. T h e S h a n n o n - W e i n c r index of diversi ty {IP) 
was calculated to he 0 .34, and the species cqui tabi l i iy {J), 
as 0.14. T h e presen t es t imate of lite divers i ty index for the 
Fosu Lagoon is low compared to average es t imates for the 
Gulf of N icoya in Costa Rica (/7=().91) (Maiircr & Vargas 

T a b l e 2 . Percent compos i t ion (by weight) of the different 
s p e c i e s in t h e m a c r o z o o b e n t h o s of the F o s u 
L a g o o n . 

Species Mean standing c rop ' 
(g m ") 

Compos i t ion 
(%) 

GastKipods 
Lyinnaea iruncauila 73.30 90.36 
Melanoidcs luherndaia 7.20 8.89 
I'un ihdla annuldld 0.02 0.03 
Pioinphalarid sp . 0.02 0.003 

Insect lar vae 
Cldronoiiiiis sp . 0.40 0.49 
Pcdlodylcs sp. 0.02 0.03 
Pscitdaj^i'ion sp. 0.01 0.01 

'Based on 2 samples at each of 13 sampling stations. 

1984) and the coastal waters off Btu-ceiona in the wcslcrr 
Medi te r ranean ( /7=2.77). As the eqiti tahili ty c o m p o n e n t o 
the diversi ty is hir less than uni ty (Begon et al. 1990). it 1; 
in fe r red tha t t h e r e w a s an u n e v e n d i s t r ihu i ion of in 
d iv idua ls a m o n g fhe different spec ies . 
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Discussion 
The dearth of information on tiie macrozoobeni i ios of 

'c losed ' and otiier types of lagoons l imits compar i son of 
llie present study in tiie Fosu. Lagoon (Giiana) witli otiier 
works. For this reason, and tiic fact tiiat tiie invest igat ion 
was limited to a brief period of tiic year, it is imperat ive to 
interprcle liicse results willi cau t ion . Never t i ie iess , tliis 
report could form a useful reference base for future work 
on macroheniii ic communi t i e s in simihtr habitats in otiier 
West African countr ies . 

Compared with tiie macrozoobent i ios in a Cos ta Rican 
estuary for wiiicii a mean diversi ty index [H) of 0 . 91 , and 
eqiiitahiiity (./) of 0.76 w e r e csl imated (Maurer & 'Vargas 
1984), tiie present results obtained for liie Fosu Lagoon 
migiit suggest a low .species diversi ty and low ' e v e n e s s ' . 
About 22 macrobenti i ic species were sampled hy Pauiy 
(1973) in the ' s e m i - c l o s e d ' Sak i imo L a g o o n (Gi iana) , 
whicii indicates a greater species r ichness tiian tiie Fosu 
Lagoon commiini ly . Unfortunaleiy, es t imates of tiie diver­
sity luul cquitabiiily witli wtiicii our results could be c o m ­
pared were not given. 

vSeverai factors innue i ice tiie diversi ty, .spatial di.stribu-
tion and abundance of benfhic o rgan isms (Tudorancea ei 
III. 1989) and, in aquatic iiabitiits, stressful condi t ions are 
known lo result from low dissolved oxygen reg imes , iiigii 
i i y d r o g e n s u i p i i i d e l e v e l s , f l u c t u a t i n g s a l i n i t y , l i igh 
temperatures , tiigii turbidity ami predation effects (Liansd 
1992; Tudorancea & Harrison 1988). Of diese, low dis­
solved oxygen and iiigii .saiiniiies engendered hy sudden 
influxes of sea water may iiavc accounted for the low 
diver.sity and low equitahii i ty of tiie macrozooben lhos in 
I lie Fcsn Lagoon. 

In a compara t ive s tudy of the s ta te of pollut ion in 
Giianaian coastal waters , the Fosu Lagoon was categorised 
as 'moderate ly pol lu ted ' (Biney 1982) based on an es­
timated biological oxygen demand (BOD) of 25 mg 1"', and 
a consideration of its pol lut ing eft luents. Organ ic s e w a g e 
conslilnies llie main pollutant of the lagoon (annual B O D 
range, 27.2-94.6 nig i ' ) , and migiit he responsib le for liie 
dcoxygenal ion and low oxygen levels de te rmined in s o m e 
parts of tiic lagoon (Table 1). T h e persi.stent putrid smell of 
tiie water, al tr ibutahic lo the emis.sion of i iydrogen sulphide 
from tlie sediments , provides furliier ev idence of a high 
rale of organic decompos i t ion in the lagoon, and fish kills 
have occasional ly been observed following .strong emis ­
sions of tiiis gas (Biay, personal ohs,) . Under sucii coiuli-
l i o i i s , i l ie d c v c l o i i m e i i l . of t i ic h e n l l i i c and o t h e r 

communi t i es could be i iampcred. Work in lire Tees es­
tuary, U.K. (Tapp el al. 1993) revealed that excess ive in­
c r e a s e in o r g a n i c e n r i c h m e n t led to a d e c l i n e in the 
diversi ty and abundance of tiie benlhie fauna. In tiie Fo.su 
Lagoon, lack of bentliic animals at Station K, a major 
c fnuent disci iargc z o n e and d u m p i n g site for sawdus tTrom 
a nciuhy mill (Fig. 1) coincided witii tiic |)revaiiing anoxic 
s i tuat ion poss ib ly genera ted by an increased biological 
o x y g e n d e m a n d ( B G D ) . .A s imi la r defauna t ion due to 
dcoxygei ia t ion has been reported in some coastal waters 
( R o s & Carde i i 1 9 9 1 ; S w a n s o n & S i n d e r m a n n 1979, 
quoted in L ianso 1992). Howeve r , liie absence of live 
animals from Station L despi te tlie prevail ing favourable 
oxygen level migiit suggest tiie occurrence of periodic un­
f a v o u r a b l e c o n d i t i o n s l e a d i n g to m a s s mor t a l i t i e s or 
emigrat ion of tiie animals . Al though Station A is closer to 
K tiian any other station, and has a rather low bolloiii dis­
solved oxygen content , it lias a mod .na l e amoiini of life 
possibly because it is shal low, and productivi ty here was 
high in addition to otiier condi t ions remain ing fairly stable 
for tlie sus tenance of some species . 

Tiie salinity of tiic Fosu Lagoon remains lower tiian 
tiiat of tiic sea througi iout the year; Biay & Asabcre-
A m e y a w 1993 rejiorted an annual range of 1.6-6.2 %n. Of 
tiie b e n t h i c a n i m a l s s a m i i l c d f rom ti ie l a g o o n , tiie 
gastropod, Turrilella annulaia, taken al Station A, is the 
only species adapted to sal ine waters ; Lymnaea truncalula. 
Melanolde.s tuberculala and Blomphahiria sp., and tiie in­
s e c t l a r v a e , Chironomus s p . , Pellodytes s p . a n d 
Pseudagrion sp. , arc typically freshwater species . Con­
ceivably, a sudden rise in salinity beyond toierahic limits, 
as may occur with large innuxes of sea water during high 
tide, or excess ive evaporat ion, could he dclrinientai to the 
surv iva l and d e v e l o p m e n t of a major i ty of tiie laiiiui. 
Ti idorancea & Harrison (1988) stated tiuit saline waters are 
unsui table for iiabilalion by many aquatic organisms due to 
tlieir iiigh osmotic pressures , iiigii pH and unlavourabie 
ionic proper t ies . 

As observed for tiie d ivers i ty , tiic .spatial distribiitioii 
of (lie m a c r o h e n t i i i c fauna m a y .similarly i iavc been 
d e t e r m i n e d by t h e c o n d i t i o n s p r e v a i l i n g at d i f ferent 
pa r t s of the l agoon . J u d g i n g from its wider d is t r ibut ion 
and grea te r a b u n d a n c e in the c o m m u n i t y , L tnmcatula 
may have been hotter adap ted to liie ' i iarsii ' env i ronmen­
tal cond i t i ons in the lagoon tliaii the other .s|iccics, in 
wiiich even t it could he classif ied as an ' oppo r tun i s t ' , as 
noted for s o m e spec ies in s t ressed wa te r s (Dauer el al. 
1992; L ianso 1992; Ros & Carde i i 1991) . Th i s may part-
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ly be attributed to lite a b u n d a n c e of its detritai food, and 
tlie ability to util ise at inospi ier ic oxygen wiien its dissolved 
o x y g e n r e q u i r e i i i e n t f a i l s b e l o w t h e c r i t i c a l l e v e l 
(Megi i t sch 1972; Prosser 1973) . 

Chironoiuid larvae are reportedly tolerant of low oxygen 
levels in tiie sedinicnts of lake ecosys tems (Moss 1980; 
[udorancea el al. 1989). Tills liahit might similarly explain 
tiie presence of Chironomus larvae in the relatively deeper 
olfstiore stations in lire Fosii Lagoon subject to deoxygena­
tion, and vviiere nevertheless tiieir fineiy divided detritai food 
abounds. Tiie occurrence of tiie carnivorous larvae, Pellodytes 
sp. and Pseudagrion sp. in die littoral zones could also be due 
to die iiigii productivity in lfie.se areas ensuring a ready supp­
ly ol' prey, and tiic sliaiiowness ol' tlie water permitting ea.sy 
access lo die well-oxygenated surface. 

C o n s i d e r i n g the m i n o r d i f fe rences occu r r i ng in the 
salinity at die different stations (Table I) , diis factor was un­
likely to liave signilicantiy influenced die distribution of die 
henthic fauna. Dif lerences in die extent of organic input 
resulting in different oxygen levels at die various locations, 
and food availability were more likely to iiave accounted lor 
die distrihudon of the hendiic fauna in die lagoon. 

Ti ie mac rozoobe i i t i i o s c o n s t i t u t e s an i m p o r t a n t l ink 
in tiie t rop i i ic r e l a t i o n s h i p s a m o n g tiie v a r i o u s c o m ­
muni t i e s in aqua t i c ecosy .s tems . Its e s t ima ted low a b u n ­
d a n c e and d ive r s i ty in tlic Fosu L a g o o n cou ld t i iercfore 
he impl i ca ted in tiie l ow s p e c i e s r ic l incss of the ich-
l l i yo fauna d o m i n a t e d by t i ie p l a n k t o n - e a t i n g t i l ap i a , 
Sarotherodon melanotlieron ( R u p p e i ) ( s e e B i a y & 
A s a b e r e - A m e y a w 1993) . Of the fislies in the l agoon , the 
goby , Porogobius schlegelii G i in ther , is tlie on ly feeder 
of m a c r o b c n t i i i c f a u n a ( B l a y , u n p u b i i s i i e d o b s . ) . 
P r e s u m a b l y , tiic a b s e n c e of o ther i i i ac roben t i iop i iagous 
fisii is a c o n s e q u e n c e of tlie d e t r i m e n t a l effects of po i iu -
tioii on tiieir po ten t i a l food s o u r c e s . 

A c o i n c i d e n c e of i m p r o v e d wa te r qua l i ty w i th b e n -
liiic b icdogy fo l lowing a d e c l i n e in o r g a n i c input ha s 
been repor ted in tiie T e c s e s tua ry ( U . K . ) ( T a p p et al. 
1993) . It m a y t i ierefore b e e x p e c t e d tha t a s imi l a r i m ­
p r o v e m e n t in d ie s t a t u s of tlic F o s u L a g o o n b e n t h o s 
would he man i fes t d u r i n g the ra iny season ( M a y - S e p ­
t embe r ) wiicii d i lu t ion of tiic po l lu t an t s is l ikely to b r ing 
abou t a i ieai t i i icr e n v i r o n m e n t , c o m p a r e d to die d ry 
s e a s o n ( O c t o b e r - A p r i l ) . F u r t h e r s t u d i e s d e a l i n g wit l i 
s easona l va r i a t ions in the d ive r s i ty , a b u n d a n c e and d i s ­
t r ibu t ion of tiie mac roben t i i i c fauna migi i t t i i row m o r e 
l ight on the r e s p o n s e of t he se a t t r ibu tes to c h a n g e s in the 
e n v i r o n m e n t a l c o n d i t i o n s in die l agoon . 
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