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ABSTRACT

Concentrations of nickel, calcium, iron, zinc, manganese,
suiphate and carbonate, were determed in the soft tissue of the
West African freshwater bivalve, Egeria radiata. Their relation
to the two substratum types (sandy and silty) in which it occurs,
and to_some gross morphometric parameters, were assessed.
There were no significant statistical differences in mean values
of the morphometric attributes between both habitats, but the
coefficients of variation showed higher variability of the
parameters in bivalves from the silty substratum. Mean
metals/anions levels showed no significant statistical differences
between both habitats, and the coefficient of variation of their
concentrations exhibited no clearly defined trend between the
two habitats. The ecological significance of these results, and
their nutritive and fishery relevance are discussed in light of
increasing acceptability of the species as an alternative source
of protein to humans, with concomitant intensified fishing
pressure especially on the young bivalves.

INTRODUCTION

Recently, interest in the study of the West African fresh water
bivalve, Egeria radiata Lamarck (Galatea pparadoxa Born) has led
to the publication of many works (1, 2, 3, 4, 5 and 6) on various
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aspects of the biology of the species in the lower reaches of the
Cross River system, Nigeria. More studies are envisaged as the
nutritional and economic significance of the species have been
appreciated by a wider segment of the society, its consumption
no longer limited to the low income, rural and, urban slums
populations (7).

Due to the wider acceptance of this species as a cheaper, and
therefore, alternative source of protein to human, there has been
increased exploitation pressure, with much of the fishing
pressure on the young clams (8,9 and 10). Irithe Cross River
system, the species is reported to occur rmore in medium grade
sandy bottom (Md@ - 0.07 to +0.892! than in coarse grade sand
(Md@ = 1.5 to - 0.06) with very few clams collected from silty
deposits with high vegetable debris (10). The zxternal surface
of shells of the bivalve from silty substiates were darker than
those from sandy beds (11).

This paper presents data on some morphometric
measurements of samples of E£. radiata from silty and sandy
beds, as well as on some elements and anions in the soft tissue
of bivalve. This was with a view to determining whether the
reported difference in colouration between silty and sandy beds
samples of the bivalve could be reflected in the measured
attributes.  All five metals analysed are essential to. most
animals. Carbonate is one of the inorganic ions which affect the
standing stock of the bivalve by insuring its reproductive -
success (10). The ecological role of sulphate in regard to the
clam is not known. It is of interest in this study because of its
cathartic effect upon humans, hence our desire to know its
levels in the bivalve. Descriptions of the Cross River system and
its flood regime as it affects the river fisheries have been
documented (12). The Egeria beds and its fishery have been
reported (10 and 13).

MATERIALS AND METHODS

Twenty specimens of the bivalve were obtained from fishers
at the fishing site, Itu (Latitude 5°13'N; Longitude 7°59°'E).
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They were transported in a container with river water and sand

to the laboratory to reduce transportation stress which could E

adversely affect the parameters to bg determlnid. ? Sj::ﬁls
preparation followed standard methods in APHA (1 : ),b a Py
and Chacko (15). .The elements were analysec:ﬂ Y, -
Absorption Spectrophotometer (UNICAM 9.1 9) w |et ?:elzhOd
was analysed by the Barium Chlf)rlde—.Gelatln reager:) ’ We,—é
and carbonate by standard titrimetric method. ata

subjected to correlation and regression analyses wrc:c_ r{neni:
values tested for significance with students t-test.dCc:e |cr|;ble
iati for bias were compute o € 1
of variation corrected K |
comparison of the variabilities of the measured parameters

between the two habitats (16).

RESULTS AND 'b'lscussmN

A summéfy of the morphoh"netric pare_lmeters, tissuewaeilgr;t)s
and moisture content of the bivglves !s presente_d (ha rt:ear;
There were no significant statistical dlfferen_ﬁces in the
values of all parameters between both habitats (t

moisture content respectively. The co

with the corresponding weights (shell + tissue)—o
129.5g. These values were positively correlated (r=

this relationship is:
W = 28.541 (L) - 144.31.

Similar analyses were made on other. a.ttributes 1ax_ngl tII'I\)e !
regression relationships obtained with predictive value (Table ll). |

i are
Mean concentrations and ranges ofj,the r_ne'c.a.ls and almnons .
: There were no significant differences

resented (Table ). ; ;
Ft;etween mean nietal/anion levels in bivalves from the two

1951

= 0.755, .

' 1.044, 0.386, 0.626, 0.723, 0.58; df 8: p>_0.05) .fmt Iengthc,‘

-k'dth ' shell Weight, wet tissue weight, dry tissue we!ght and
e 4 ' efficients of variation of 1
these parameters are illustrated in Fig. 1 which_show t;chat ;ch;y |
éxhibited higher variability in bivalves from the silty substratum.

3 s 6.7 -9.4 cm,
The length (L) range of the pooled samples wa e

0.961, df

3 i he wvariation in weight_(W) ]
18: p,<0.01), with 92.3% of t : ' |
accosnted for by changes in length. The regression equation f0|j.[
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substrata (t'= 1.421, 0.212; 0.049, 0.5632, '0.800, 1.561,
1.675; df 9: p>0.05) for Ni, Ca, Fe, Zn, Mn, ‘$0,% and CO0,%
respectively. The coefficients of variation of the concentrations
of metals/anions {Fig. 2) indicated differences between bivalves
from the two substrata; but without a consistent trend as in
those of morphometric attributes and weights. Thus, variation
in nickel (47.56%) and calcium (41.68%) concentrations in
tissues from the sandy substratum were less than those from
the silty substratum (50.52% and 47.58%) for nickel and
calcium respectively). Iron (48.41%) and zinc (38.39%) from
the sandy habitat varied more than that in the silty habitat

(21.88% and 16.81% respectively). The differences in intra-

habitat level of variation between nickel and calcium was higher

in the sandy habitat than in the silty habitat. For iron and zinc

the intra-habitat differences in the level of variation was higher

in the sandy habitat than in the silty habitat, with a ratio of

approximately 1:2. Variation in manganese levels was highest

but did not differ in value between both habitats (62.1% either

way). The anions, sulphate and carbonate-also varied more in

sandy habitat (27.85% and 29.42%. respectively) than in the

silty habitat (14.45% and 15.0% respectively). Intra-habitat

variation levels of the two anions were low, but higher in the

sandy habitat.

Statistical analysis relating morphometric parameters to
metals/anions concentrations are presented (Tables IV and V).
These show very low and non-significant correlation coefficients
and regression parameters. Manganese exhibited consistent
negative correlation with shell weight, moisture content, and
wet and dry tissue weights. Sulphate and carbonate also
correlated negatively with moisture content and wet and dry
tissue weights. Iron correlated negatively with dry tissue weight
only. Further analysis of . the interrelationship between
manganese, iron and nickel showed an insignificant negative
felationship between nickel and manganese, while a medium
positive relationship was obtained between manganese and iron
(r = 0.5233, df 18: p<0.1), with 27.4% of the variation in
manganese accounted for: by variation in iron concentrations,
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with the following functional relationship:

Mn = 0.00298 + 0.2402 (Fe)

Of the five metals, zinc exhibited the least variability in both
habitats (38.39% and 16.81% in the sandy and silty habitats
respectively), while manganese varied the most (52.1% in either
habitat). Lack of significant statistical variations of metals
" concentrations with bivalve weights in this study agrees with
some reports in the literature (17) for Tagelus dombeii and
Semelle solida; and (15) for Villorita cyprinoides var.

Cochinensis). Temporal variations of metals concentrz*:uis in
bivalve tissues are believed to cause lack of significant variations
of metals levels with bivalve weights (18). Seasonal
fluctuations in tissue mass of the organism is cited as a major
temporal factor, and has been reported to occur in £. radiata of
the Cross River system (19). Significant correlation and lack of
it in metals levels and weights of bivalves were attributed to the
processes controlling metal bioavailability to the organism (20).

"According to them copper and zinc concentrations which
correlated significantly with weights of Macoma balthica are
controlled by biological processes, whereas cadmium which
showed no correlation with weights of the species is controlled
by its levels in the environment.

A significant fraction of trace metals in the aquatic system is
reported to be associated with the bottom sediments where it is
partitioned among various fractions of the soil, such as the
exchangeable fraction, the fraction bound to organic matter,
carbonate, and iron and mar;J;nese oxide (21 and 22).
Exchangeable metal fractions and metals bound to carbonate are
said to be loosely bound and therefore in equilibrium with their
concentrations in the water column. They are thus liable to be
released more frequently onto the overlying waters (23). A

major portion of zinc is partitioned into the exchangeable and

carbonated fractions, and hence readily available. This explains
its low variability in both habitats.

. The absence of significant differences in numencal values of
' morphometric attributes and metalslamons in bivalves from the

1953

0. M. Udoidiong and E. D. Udosen

v .
two contrasting habitats indicates that the observed external
shell surface colour difference is superficial. The dark colour of
specimens from the silty habitat is possibly imparted by humic -
substances from the abundant decayed and decaying organic
matter in the sediment. Sandy beds have little or no organic
debris in them and bivalves inhabiting them have lighter colour.
The reported low standing stock of the clams in silty substrata
may be due to limitations posed by the fine particulate nature of
the soil of the habitat vis-a-vis nutrient dynzmiics or to the
possibility of smothering by resuspended particulate during
periods of agitations. This seems to ke in accordance with the
higher variability of the morphometiic attributes and some
metals in bivalves from the silty habitat. Furthermore, the higher
variability of nickel and calcium in tiie siity substratum derives
from temporal fluctuations in their inputs into the river along
with high sediment loads during spates.

The small- scale intra-habitat differences in the coefficients of
variation of sulphate and carbonate concentrations in both
habitats suggest a relatively stable rate of release and uptake. -
However, the inter-habitat differences in variability were large
and shows bivalves in the silty habitat as obtaining a relatively
more stable input. Adsorption of these ions onto exchangeable
fractions of the sediment could ensure relative stability in the
medium and hence a steady release, in contrast to the more
porous sandy habitat. The stability of the carbonate ion in
particular and its steady bioavailability would therefore
guarantee its role in enhancing reproductive success of the
bivalve.

The low and non- significant correlations between some
metals and the measured body parameters suggests that their
availability -to the bivalve is not controlled by biological
processes, while the availability of iron and manganese which
correlated positively and significantly is controlled by biological
processes (20). The negative correlations between sulphate,

_carbonate, manganese, and iron with some morphometric .

parameters of the bivalve ‘and significant from the sta‘ﬁ:lpomt of
the nutritive relevance of the bivalve. \Thesé indicate increases
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in concentrations of these anions and element_s in young
bivalves, with reductions in their concentrations in large and
older individuals. ok v _

Absence of size selectivity in Egeria fishing was reported (13).
Increased exploitation pressure on the bivalve in recent year_s,
with much of the fishing pressure on the young clams 4.0 cm in
length, corresponding to 1 year old individuals was reported (8,
9 and 10). Probable reasons for the non-selective capture of
young clams are:

high financial returns to the fishers. .
* non-selective consumption with regard to size.
* possible low standing stock of the adult clams.

Danger in Consuming Young Clams _ :

Our findings indicate that consumers of this species may be
inadvertently getting increased dietary manganese, iron, sulphate
and carbonate from the young clams. This would pe
enéouraging since the essentiality of iron and manganese in
human nutrition has been established (24). However, the cas_e
of trhe anions, particularly sulphate, is of concern. Sulphate is
reported to produce a cathartic effect upon humans w.hen
present in excessive amounts (25). Although the concentrat_lons
of sulphate in bivalve tissue reported in this study are low (Fig.2)
and well within recommended maximum limit of 250mg/l (26),
the phenomenon of biomagnification could make regular
consumption of young clams potentially dangerous.

Need for Conservation

The continued capture of young clams and their acceptance .

by consumers is a major threat to the Cross River clam fis.hery,
especially since the developmental biology of the species is ygt
to be studied. Increased fishing pressure on the young clam is
unhealthy because the species has a low turnover ratio 9f less
than 1.0, with a limited distribution (10). This practice he
observed, can lead to a rapid extinction of the stock.'
Long-term benefits gradually derived from an enduring
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resource should be allowed to transcend the short-term gains
derived from a stochastically exploited resource. Although Etim
(4) reports the existence of cohorts of hermaphroditic £. radiata
in the Cross River system, with adaptive significance, the
reported 3.5% abundance does not guarantee a quick recovery
(if at all) in the event of a collapse of the fishery, assuming the
hermaphrodites are spared by chance. Allowing young clams to
grow to adult sizes before capture would help chviate the
potential danger from accumulating dangerotis isvels of sulphate
by prolonged consumption of young clams. Moreover, Hardin’s
“tragedy of the commons”, recently played cut in the collapse
of the Peruvian anchovy (Eugraulis encrasictoliis fishery) (28)
through overfishing (29) should be avcided through rational
Mmanagement programmes (presently lacking) aimed at curbing
the non-selective capture of young clams which should be ieft
to mature and contribute to stock recruitment into the fishery.
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