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ABSTRACT

This study examines the shell morphometrics, length-weight relationships, and length distri-
butions of some lotic and lentic pgpulations of the mutelid bivalve Aspatharia sinuata occurring
in Nigeria. The shell dimension ratios suggest that the populations belong to a common specific
unil. and the low variabilities (< 10%) in intrapopulation shell dimension ratios indicate the
relative stability of shell form alt all sizes and in both sexes. The shell dry weight, tissue dry
weight, and live weight increased exponentially with increasing shell length, and in the latter the
exponents ranged from 2.8691 to 3.5653, thus suggesting a general isometric growth in the
populations. The variations observed in the length frequency distributions of the populations

were possibly ecologically determined.
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INTRODUCTION

The mulelid bivalve Aspatharia sinuata
(von Martens. 1883) occurs in many lotic and
lentic freshwaler habitats in Nigeria, and like
many of its relatives in other parts of Africa
there is a dearth of information on its biology.
Reports on African unionaceans have often
dwelt on their distribution, taxonomy and anat-
omy (see Pilsbry & Bequaert, 1927; Bloomer,
1932: Daget. 1962: Pain & Woodward, 1962;
Crowley, 1964; Odei, 1974; Lévéque, 1980).
In spite of the abundant information on their
laxonomy, there siill remains some contro-
versy on this aspect of the mutelids and the
related unionids because of the superfluous
reliance on shell morphology in describing
new taxonomic iormis (Kat, 1983a, b).

Although some workers (e.g. Pilsbry & Be-
quaert, 1927; Pain & Woodward, 1962; Crow-
ley. 1964) recognize mutelids to exhibit fre-
quent variations in shei 1orm, this assertion
has seldom been confirmed statistically. Ac-
cording to Lévéque (1980), statistical analy-
ses are indispensable for any meaningful tax-
onomic work on African unionaceans. The
only known biometric information on mutelids

is that provided by Crowley et al. (1973) on
Aspatharia complanata occurring in Bornu
State, Nigeria. Morphometry has been stud-
ied in a few members of the Unionacea either
for establishing the existence of different spe-
cies complexes or sexual dimorphism (e.g.
Tudorancea, 1972; Badino, 1982; Dudgeon &
Morton, 1983).

This work aims to determine the character-
istic shell dimension ratios of A. sinuata by
investigating some fluviatile and lacustrine
populations in Nigeria. It also examines the
length-weight relationships and the length
distributions of these populations.

METHODS

The collection sites of Aspatharia sinuata in
Nigeria lie between latitudes 7°30" and 815’
N, and longitudes 4°30' and 10°00" E. Clams
were collected from three water bodies in
Kwara State, namely Asa Reservoir at llorin
(the state capital), Oyun Reservoir at Offa, a
town about 67 km south-east of llorin, and
River Oyun downstream the latter lake at the
University of llorin Main Campus. Samples
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were also taken fram Odo-Otin River at
Okuku in the north of Oyo State and approx-
imately 20 km south of Offa, and Agbuur
River (a tributary of River Benue) at Uga-
Mbagwa in Benue State.

The animals were handpicked, and loose
littoral substrates were scooped with a sieve
(35 meshes/cm?) in search of spat.

Three shell dimensions (length, height and
width) were measured to the nearest 0.01 cm
for the determination of their ratios. Length (L)
is the longest antero-posterior shell distance;
height (H) is the dorso-ventral distance from
the umbo to the ventral shell margin perpen-
dicular to the shell length; and width (T) refers
lo the greatest transverse distance perpen-
dicular to the length and height.

The whole wet weight (live weight), shell
dry weight and tissue dry weight of animals
whose shell dimensions had been recorded
were also determined to the nearest 0.01 g.
The soft parts were removed after weighing
the live animals: tissues and their correspond-
ing shells were oven-dried at 60°C for 48
hours before weighing. The relationships be-
tween shell length and the three weight pa-
rameters were ascertained using the linear
regression analysis following the logarithmic
transformations of weights and lengths.

RESULTS

Figure 1 shows the mean ratios (percent) of
height to length (H:/L) and width lo length (T/L)
in the Aspatharia sinuata populations. The
means of H/L (%, = standard deviation) were
4823 = 3.39. 46.90 = 1.48, 46.48 = 1.45,
4566 = 1.82, and 44.36 = 1.87% in Oyun
Reservoir, Agbuur River, Odo-Otin River,

Oyun River and Asa Reservoir, respectively. .

The corresponding mean values of T/L were
32.97 = 2.55, 28.42 = 1.59, 30.39 = 1.73,
2887 = 2.25 and 27.00 = 2.14%.

The above presentation follows that sug-
gested by Hubbs & Perimutter (1943) for in-
vestigating racial differences in species pop-
ulations. The means of the ratios in males and
females did not differ appreciably from that
computed for all individuals in each popula-
tion, thus suggesling the existence of similar
shell proportions and the absence of sexual
dimorphism with regard to shell shape. The
coefficient of variability (CV) of HiL(%) ranged
from 3.11 in Odo-Otin River 10 7.04% in Oyun

Reservoir. and for T/L(%) from 5.59 in Agbuur

River 1o 8.93% in Asa Reservoir. Hence,

there was a generally low variability (< 10%)
in shell dimension ratios within the popula-
tions (cf. Tudorancea, 1972)

The relationships between shell length and
the three weight parameters (Figure 2 a — c)
are described by the hyperbolic equation,
Y = aX® where Y is the weight in grams, X is
shell length in centimeters, and a and b are
constants (Table 1). The values of the expo-
nent (b) in the length-live weight relationships
indicate that the clams were heaviest for
length in Agbuur River, while Odo-Otin River
recorded the least weights. However, the dry
tissue weight increased faster in Oyun Res-
ervoir and was slowest in River Oyun. For
shell dry weight, the rate of increase was
highest in River Oyun and lowest in Odo-Otin
River. It is also observed that in all popula-
tions shell weight increased faster than tissue
weight.

Figure 3 illustrates the length frequency
distributions of the bivalve populations at 0.5
cm class intervals. The Agbuur River samples
showed two modes (6.5 and 7.5 cm; length
range 3.26-8.94 cm), but the remaining
groups were characterised by unimodal
length distributions. The respective length
ranges of clams in Asa Reservoir, Oyun Res-
ervoir, River Oyun and Odo-Otin River were
3.15-10.15,3.20-11.50, 1.57-7.51 and 4.57-
8.33 cm; their corresponding modal lengths
were 6.0, 8.5, 5.0 and 6.5 cm. It is evident
from the above that spat were scarce in the
samples.

Table 2 gives the mean lengths of clams in
the five populations. These and the modal
lengths show that there was a general ten-
dency for bigger clams to occur in Oyun Res-
ervoir, and River Oyun to support smaller in-
dividuals. Except for the latter population,
females tended to be bigger than males.

DISCUSSION

A comparison of the mean shell dimension
ratios in the five populations of Aspatharia
sinuala indicates that they have similar shell
forms. Also, the limited coefficient of variabil-
ity (< 10%) in the ratios within the populations
predicts the relative stability of shell form at all
sizes, and in males and females. These com-
plement the observation that unionids of the
same species possess similar relative shell
proportions regardless of size, sex or age (Tu-
dorancea, 1972; Golightly & Kosinski. 1981)
However, the slight variations occurring in in-
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FIG. 1. Shell dimension ratios of five populalions of A. sinuata. Vertical bars denole standard deviations.

trapopulation shell ratios may be attributed to
environmental influences (Pain & Woodward,
1862; Tudorancea, 1972; Chalmer, 1980).
The values of b for the shell length-live
weight relationships fell within the range 2.5—
3.5 found to be typical in most animals (Win-
berg, 1971). The closeness of these values to
3.0 indicates that the clams portrayed isomet-
ric growth which was probably sustained
throughout life. The clams also increased

shell dry weights more rapidly than tissue dry
weights, an observation that is consistent with
reports by Cameron et al. (1979), and
Golightly & Kosinski (1981) in some union-
aceans occurring in southern USA and Can-
ada.

The relatively higher rate of increase in
shell dry weight in the River Oyun population
is noteworthy. This population recorded the
least dry tissue weights for lengths, and their
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weight in five populations of A. sinuata. The curves (fitted by the calculated regressions) are defined by the
equation Y = aX® (see Table 1).



TABLE 1. Relationship of weight parameters to shell iength in A sinuala Populations. All data fitted oY = aXx® where ¥ = weight in grams, X =
length in centimeters, g = constant and b = exponent (sample size = 100; r = correlation coefficient).

Whole wet weight Ory tissue weight Ory shell weight
Population a b+ 1SE. r a b+ 1SE. r a 0% 1S.E. r
3.3763

Asa Reservoir £ 01211 0.9744 0.0022 3.2769

0.2082 0.7034 0.0118 3.6077
Oyun Reservoir 0.0570 3.1990 + 0.1408 0.9903 0.0015 3.6429

0.1093 0.7983 0.0069 3.8455

I+

0.0947 0.9812
0.1159 0.9874

Oyun River 00516 32187 + 0.0429 09712 0174 2.2866 + 0.4112 0 geny 0.0065  3.9806 = 0.3033 0 9835
Odo-Olin River  0.1119  2.8691 + 02741 g gas- 00029 3182103903 0.7864 0 g9 3.3168 = 0.1633 09949
Agbuur River- 00298 35653 = 00441 09948 000;9 06156 £ 0.2163  0.8469 00110 36329 « 0 1400 0.9966
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FIG. 3. Length-frequency distribution of A. sinuata in (a) Asa Reservoir, (b) Oyun Reservoir, (c) Oyun River,
(d) Odo-Otin River, and (e) Agbuur River.



? MORPHOMETRY OF ASPATHARIA SINUATA 371

TABLE 2. Mean shell length in A. sinuata populations.

Mean length (cm) = S.D.

-_— R
Population All specimens Males Fernales
e, e s
Asa Reservoir 5.80 + 1.09 (1 139) 5.77 + 0.70 (472) 6.02 = 0.81 (568)
Oyun Reservoir 8.12 = 0.97 (470) 8.05 = 0.78 (242) 8.22 = 0.97 (188)
Oyun River 5.36 = 0 46 (215) 5.46 = 0.69 (1 12) 5.26 = 0.83 (103)
Odo-Otin River 6.17 = 0.66 (100) 6.12 = 0.64 (52) 6.23 = 0.66 (48)
Agbuur River 6.24 = 116 (92) 6.15 + 1.31 (41) 6.31 = 1.04 (51)

"Number of clams in parentheses

heavier shells might therefore be a compen- ing the bivalves used in this research and an
sation for their lesser tissue dry weights. anonymous reviewer for hisg useful sugges-
Thicker and heavier shells would doubtless tions on the manuscript. A

aid the bivalves to stabilize and maintain their This study was jointly funded by the Senate
positions under harsh fluviatile conditions. Research Grants and the Department of Bio-
Perhaps much energy was diverted inlo shel| logical Sciences, University of llorin (Nigeria).

growth than tissue growth.

The variations in the sizehdistributions of
the population were probably due to environ-
mental influences resulting in different growth
rates (Blay, unpubl. data).

The general scarcity of spat in the A Sinu-

LITERATURE CITED

AREY. L. B, 1921, An experimental study on
glochidia and the factors underlying encystment.

ata populations is similar to the observation in Journal of Experimenta/ Zoology, 33: 463-499.
Aspatharia complanata (Crowley et al., 1973). BADINO, G., 1982, Unio elongatulus Pleiffer (Bi-
Nonetheless, this is reported to be a common valvia): Variabilite biomeétrique et génétique des
feature in unionaceans (see Isely, 1911; populations du Piémont (Italie du Nord). Malaco-
Crowley. 1957: Negus. 1966; Fisher & logia, 22: 673-677.

Tevesz. 1976). The discovery of spat measur- BLOOMER. H. H., 1932, Notes on the anatomy of
ing 0.50-1.29 cm shell length in a sandy bed Some African Naiades. Proceedings of the Maiz-
of a dry season pool in the Oyun River basin col0gical Sociely of London, 20: 166-173,

CAMERON, C. J.. CAMERON. I.F. & PATERSON,

Was inerelors tnique. The smaller size of the C. G.. 1979. Contribution of organic shell matter

DOO.I m'a.y have contributed 1o their relady to biomass estimates of unionid bivalves Cana-
availability. Because the larvae of union- dian Journal of Zoology, 57: 1666-1669.
aceans parasitize fish (Arey, 1921; Fryer, CHALMER, P.N. 1980 A comparison of variability

1961. 1970: Trdan, 1981; Kat, 1984), it might in size dimensions of intertidal and subtidal mus.
be alot easier for A, Sinuatalarvae to encoun- sels (Mytilus eduiis) (Mollusca: Bivalvia). Journar
ter their fish hosts more readily in smaller of Zoology, London, 191: 241-246.

Pools than they would in larger habitats. CROWLEY, T. E,, 1957, Age determination in An-
It is apparent from this account that while odenta. Journal of Conc/vo/ogy, 25: 263~265 
the proportions of shel| dimensions tended (o CROWLEY, T, E, 1964, Aspatharia (Spathopsis)
be stable in the A. sinuata populations, some bourguignat (Bourguignat). Journal of Conchol-

ogy. 25: 263-265.
CROWLEY, T. E.. GREEN, J. R. & McMILLAN, N.

F.. 1973, Some mollusca from Borny Province,

Northern Nigeria; with appendix: Statistical anal-

differences occurred in the length-weight re-
lationships, and size distributions. The rela-
tive stability in the shel; dimension ratios sug-

gests that the populations belong 10 a yses of two species (Piia wernei Phillipi and
common specific unit, j e Aspatharia sinuata Aspatharia complanata Jousseaume). Journal of
(von Martens. 1883) proposed by Pilsbry & Conchology, 28: 81-94

Bequaert (1927). DAGET, J., 1962, Note sur les Aspatharia (Mutel-

idae) de I'Duest Africain. Journal de Conchyhol-
ogie. 102: 63-77.
. DUDGEON, D. & MORTON, B., 1983, The popu-
ACKNOWLEDGEMEN rs lation dynamics ang sexual strategy of Anodonta
woodiana (Bivalvia: Unionacea) in Plover Cove
I'thank Mrs. Solene Morris of the British Reservoir, Hong Kong. Journal of Zoology, Lon-
Museum (Natural History), U.K., for identify- don. 201: 161-183.



0

-——

842>

372 BLAY

FISHER, J. B. & TEVESZ, M. J. B., 1976, Distribu-
tion and population density of Elliptio complanata
in Lake Pocotopang, Connecticul. Veliger, 18:
332-338.

FRYER, G., 1861, The developmental history of
Mutela bourguignati (Ancey) Bourguignat (Mol-
lusca: Bivalvia). Philosophical Transactions of
the Royal Society of London, (B), 244: 259—
298.

FRYER, G., 1970, Biological aspects of parasitism
of freshwaler fishes by crustaceans and mol-
luscs. In: Aspects of Fish Parasitoiogy. Symposia
of the British Society for Parasitology, Volume 8.
TAYLOR, A. E. R., and MULLER, R., eds. Black-
well Scientific Publications, Oxford and Edin-
burgh. pp. 103-118.

GOLIGHTLY, C. G. & KOSINSKI, R. J., 1981, Es-
timating the biomass of freshwater mussels (Bi-
valvia: Unionidae) from shell dimensions. Hydro-
biologia, 80: 263-267.

HUBBS, C. L. & PERLMUTTER, A., 1943, Biomet-
ric comparison of several samples, with particular
reference to racial investigations. The American
Naluralist, 76: 582--592.

ISELY, F. B.. 1911, A preliminary note on the ecol-
ogy of the early juvenile life of the Unionidae.
Biological Bulletin of the Marine Biology Labora-
tory. Woods Hole, 20: 77-80.

KAT, P, 1983 a, Genetic and morphologic diver-
gence among nominal species of North American
Anodonta (Bivalvia: Unionidae). Malacologia, 23:
361-374.

KAT, P., 1983 b, Sexual selection and simultaneous
hermaphroditism among the Unionidae (Bivalvia;
Mollusca). Journal of Zoology. London, 201:395--
416.

KAT, P., 1984, Parasitism in the Unionacea (Bi-
valvia). Biological Reviews. 59: 189-207.

LEVEQUE, C., 1980, Mollusques. In: Flore et faune
aquatiques de ['Afrique Sahelo—-Soudanienne.
Initiations et document fechniques, Volume 2.
Number 44. DURAND, J. R. and LEVEQUE, C.,
eds. O.R.S.T.O.M. Paris. pp. 283-305.

NEGUS, C. L., 1966, A quantitative sludy of growth
and production of unionid mussels in the River
Thames at Reading. Journal of Animal Ecology.
35: 513-532.

ODE!, M. A., 1974, A new species, Mutela voltae
from the Volta Lake in Ghana. Revue Zoologique
Africain, 88: 445-449.

PAIN, T. & WOODWARD, F. R., 1962, The African
freshwater bivalve Aspatharia (Spathopsis)
rubens (Lamarck), its synonymy and distiibution.
Journal of Conchology, 25: 73-78.

PILSBRY, H. A. & BEQUAERT, J., 1927, The
aquatic Mollusca of the Belgian Congo, with a
geographical and ecological account of Congo
malacology. Bulletin of the American Museum of
Natural History, 53: 417-418.

TRDAN, R. J., 1981, Reproductive biology of
Lampsilis radiata siliquoidea  (Pelecypoda:
Unionidae). American Midland Naturalist, 106:
243-248.

TUDORANCEA, C.. 1972, Studies on Unionidae
populations from the Crapina-Jijila complex of
pools (Danube zone liable to inundation). Hydro-
biologia, 39: 527-561.

WINBERG, G. G., 1971, Methods for the estimation
of production of aquatic animals. Academic
Press, New York, 175 pp.

Revised Ms. accepted 1 November 1388



