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ABSTRACT

The present work is a detailed structural and
chemical composition of the freshwater bivalve shells
from Lake Edku area. The majority of the bivalvian
shells 1in the studied area represents only two
species, Unio pictorum (Linne.) and Corbicula
(Corbiculina) angasi Prime. The shell-wall of U.
pictorum 1{s composed of an external aragonitic
prismatic layer and on 1{ternal aragonitic nacreous
layer, whereas that of C. (corbiculina) angasi is
composed of an external aragonitic nacreous layer
and an internal aragonitic prismatic layer. The
chemical analysts of Mg and Sr contents in shells
along of different ontogenetic stages of the two
studied species revealed that the concentration
of Mg shows a generally increasing trend from the
neanic stage towards the adult stage, while the
concentration of Sr varfes irregularly during their
life stages. The X-ray analysis of the two studied
species 1indicated that they are mainly composed
of aragonite.

INTRODUCTION

The wall structure and chemical composition of the Recent bivalvien
shells were studied by several authors. Vinogradov (1953) pointed out that
invertebrates with calcitic skeletons that contain large quantities of Mg
CO? are typically marine and are not present in fresh water environments,
Turekian and Armstrong (1960) stated that the Sr contents in aragonitic
shells are higher than in calcitic shells. Maslov (1973) indicated that the
shells of Mytilus edulis consisls of two layers, an external prismatic calcite
and an internal nacreous aragonite. Yasamanov (1977) mentioned that
thke modern fresh water molluscan shells are cemposed of aragonite and
contain very little Mg, where the Sr content does not depend on the genus
or species but varies with the temperature of emvironment both in the
shells and in the river water. Abduolla Hegab (1982) indicated that the
ouler shell layer of thc Recent shells of genus Modiolus from the Red
Sea Coast consists of aragonitic nacreous structure and the internal shell




layer consists of calcitic prismatic structure. Abdel Aal (1983 a) and Abdel

e and FEIY SROE4) cancluded (hat (o Shels of Pinetada vadita o

the Mediterranean Coast of Alexandrim consist of two layers, the external

one is calcitic prismatic layer, while the internal is aragonitic nacreous
layer.

MATERIAL AND TEC HNIQUE

One hundred and twenty shells of two Recent fresh-water species were
collected from Lake Idku area (Fig. 1). Twenty intact valves, ten of every
species, were selected and subjected to chemical analysis. The descriptive
characteristics and size measures indicate that these valves represent
different ontogenetic stages, beginning with the smallest specimen (No.
1) which represents the neanic stage and ending with the largest specimen
(No. 10) that represents the adult stage (Tables 1 & 2). The aim of this
‘analysis is to determine the distribution of Mg and Sr content through
the different life stages of the two studied species (Figs. 2 & 3). The
analysis was done by means of a Carl Zeiss spectrograph, using the method
described by Abdel Aal and Frihy (1984).

Twenty four thin sections were prepared across the different parts of
the valves and optically studied under polarized light.

The two studied species were subjected to X-ray analysis to determine
the mineralogy of their shell wall by the X-ray diffractometer model
(Shimadzu XD-3) using copper target tube and nickel fil*er. Specimens
were scanned from 20 = 10° to about 28 = 55° and the counts were recorded
automatically on a chart speed of 1 Dig/Min. The diffraction praks were
converted to d-spacing using A = + 1.54178 A°® (Cu k). The identification
of the different minerals was done by using the ASTM cards. Taxonomicalty,
the studied specimens represent two species, classified as follows 1

Phylum Mollusca
Class BIVALVIA Linne, 1758 (Buonanni, 1681)
Subclass PALEOHETERODONTA Newell, 1965
Order UNIONOIDA Stoliczka, 1871 ¢
_Superfamily UNIONACEA Fleining, 1828
. Family UNIONIDAE Fleming, 1828
Genus Unio Philipsson, 1788
Unio pictorm (Linne}, 1758

Subclass HETTRODONTA Neumnvre, 1884
Order VENEROIDA II. Adams & A. Adams, 1856
. Superfamily CORBICULACEA Gray, 1847 -
Family CORBICULIDAE Gray, 1847
Genus Corbicula Mergele von Muhlfeld, 1811
Corbicula {Corbiculina) angasi Prime, 1864
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TABLE (1)

Concentratfon of Mg and Sr in the studied shells of Unio pictorum.
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Concentration of Mg and Sr in the studied shells

Specimen Yalve dimensions in mm Ratios o1
.
Hetght Thickness H/L n
s
1 .2 9.4 1.0 0.58 0.06 -19%0
2 .6 13.7 1.2 0.61 0.05 .090
k] ) 16.8 1.% 0.62 0.05 L1108
4 .3 18.8 1.5 0.60 0.05 .110
s .0 25.1 .07 0.70 Q.06 .060
6 .2 25.2 2.1 0.63 0.05 .080
7 .7 27.3 2.1 0.56 0.04 .09%
8 .2 J2.8 2.3 0.58 0.08 .100
9 .3 31.9 2.3 0.52 0.04 .090
10 .6 33.9 2.4 0.51 0.04 .090
TABLE (2)

of Corbicula Corbiculina) angast

”

20

Fig. (1)
Location map.

Specimen Valve dimensions in mm Ratios
Mg ¥ Sr X
Hetght Thickness H/L T/L
1 8.8 1.0 0.87 0.10 0.020 0.090
8 9.9 1.0 0.77 0.08 0.040 0.08¢
3 13.1 1.2 0.86 0.09 0.050 0.120
6 17.8 1.3 0.91 0.07 0.030 0.100
9 20.2 1.4 0.9z 0.07 0.050 0.100
5 21.4 1.6 0.95 0.07 0.050 0.09¢
4 22.0 1.7 0.94 0.07 0.075 0.100
.8 24.4 2.1 0.95 0.08 .065 0.080
2 27.1 2.3 0.93 0.08 0.070 0.090
-6 29.3 2.5 0.93 0.08 0.080 0.095
0" n’
h 1 e
Medilerranean Sea
W



0.12 r I
= 0.08 2

2 i
S ¥
0.04F

1 L L | l 1 H I 1 )

2 4 6 8 10

Sample No.
Fig. (2)

Distribution of Mg in the studied shells.
1 = Unio pictorum. 2 = Corbicula (C.) angasi.
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Fig. (3)
Distribution of Sr in the studied shells.
1 = Unio pictorum 2 = Corbicula (C.) angasi.
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Shell wall structure

The valves of the studied shells are composed of two types of wall structure
: aragonitic prisms and nacreous aragonite, as follows:

5

1- The beak area : The beak area of Unio pictorum (Linne) (Pl. I, Fig.
1) is composed of an external aragonitic prismatic layer and an internal
aragonitic nacreous layer. The beak area of Corbicula (Corbiculina) angasi
Prime (PL. I, Fig. 2) is completely composed of aragonitic nacreous layer.

2- The dental plate : The thin sections across the dental plate exhibi.te.d
that, in Unio pectorum (Pl. 1, Fig. 3) it consists of an external aragonitic

PLATE 1

BT —y
R NATR ey
LUtk e, ¥
S L‘-‘:'L{u.g;:},- ;
vy
2 !

St g -*“‘ y
Sy ERNER

Plate 1.

Fig. 1. Unio pictorum (Linne,) (X 30), section in the beak area
of an adult specimen, right valve, ex = external aragonitic
prismatic layer and in = internal aragonitic nacreous layer.

Fig. 2. Corbicula (Corbiculina) angasi Prim (X 40), section in
the beak area of an adult right valve, formed of aragonitic
nacreous layer,

Fig. 3. Unio pictorum (X 30), section across the dental plate
of an adult right valve, ex = external aragonitic prismatic layer
and in = internal aragonitic nacreous layer,

Fig. 4. Corbicula (Corbiculina}) angasi (X 30), section across
the cardinal teeth of an adult right valve, ex= external aragonitic
nacreous layer, in = 1internal aragonitic nacreous layer and ¢
= socket.
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prismgtic. layer and an internal aragonitic nacreous layer, while in Corbicula
(Corbiculina) angasi (P1. 1, Fig. 4) it is composed of two araionitic naCI‘G?“i

3- The adductor muscles : The studied valves are of the dimyarian 'type,
two scars on each valve, are composed of the following :

a~ In Unio pictorum (Pl. II , Fig. 1) it consists of an external aragonitic
prismatic layer and an internal aragonitic nacreous layer.
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Plate 2.

Fig. 1. Unfo pictorum (X30), section across the adductor muscle
scar of an adult valve, ex = external aragonitic prismatic layer
and in = internal aragonitic nacreous layer.

Fig. 2. Corbicula (Corbiculina) angasi, (X25) section across

the adductor muscle scar of an adult valve, ex = external
aragonitic nacreous layer and in = internal aragonitic prismatic
layer.

Fig. 3. Unio pictorum (X30), dorso-central section showing
ex = external aragonitic prismatic layer and 1in = 1internal

aragonitic nacreous iayer.

Fig. 4. Corbicula (Corhiculina) angast (X25), dorso-ventral
section showing ex = external aragonitic nacreous layer and iIn
= {nternal aragonitic prismatic layer.
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b- In Corbicula (Corbiculina) angasi (Pl. 1I , Fig. 2) it consists of an

external aragonitic nacreous layer and an internal aragonitic nacreous
layer.

4- The main parts of the valves : Many thin sections were prepared parallel

to and perpendicular to the ventral margin. These sections exhibited
the following :

a- The valves of Unio pictorum (Pl. 1l , fig. 3) are composed of an

external aragonitic prismatic layer and an internal aragonitic nacreous
layer.

b The valves of Corbicula (Corbiculina) angasi (Pl 11 , Fig. 4) are
composed of an external aragonitic nacreous layer and an internal
aragonitic prismatic layer.

Taylor et al (1969), in their study on shell structyre of blval\{es,
distinguished between simple prisms which may be cplcnte or aragonite,
and composite prisms which are only aragonite. The simple prisms .usuully
lie with their long axes perpendicular to tie shell surface, while the
composite prisms usually lie with their long axes parallel to the shell surface
and radiate from the umbo.

The nacreous structure is usually formed of aragonite and consists of
very fine tabular crystals, their longer axes parallel to the contour of
shell surface. According to Strachimirov (1972), Taylor et al (.1969. and
1973), Carter and Tavez (1978 a & b) the nacreous structure 1s widely
" distributed among many ancient supetfamilies (e.g. the Nucglacea,
Cyrtodontacea, Ambonychiacea, Modiomorphacea, most Mytilacea,
Trigonacea and Pholadomyacea).

Distribution of Mg and Sr in valves of different life stages

The concentration percent of Mg and Sr in the studied valves are recorded
in (Tables 1 & 2). The contents of Mg % (Fig. 2) throughout the different
life stages of Unio pictorum (linne) and Corbicula (Corbiculina) angasi
Prime show a generally increasing trend starting from the smallest speciinen
(No. 1) that repressents the neanic stage and ending with the largest
specimen (No. 10) that represents the adult stage. The contents of Mg
‘% in the shells of Unio pictorum are higher than those of Corbicula
(Corbiculina) angasi. The studied fresh-water bivalved shells are
characterized by lower concentrations of Mg as compared with the marine
forms studied by Chave (1954), Deer et al. (1962), Kokonko (1976) and
Abdel Aal and Frihy (1984). This agress with the results achieved by
Vinogradov (1953) who concluded that “invertebrates with calcitic shells

that contain large quantities MgCOg are typically marine and are not
present in fresh-water environments.
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The concentration percent of Sr (Fig. 3) in the valves of Unio pictorum
and those of Corbicula (Corbiculina) angasi varies irregummy in the

different Jife §lages. Actording to Yasamanov (1977) the Sr content in

the shells does not depend on the genus or species but varies with the
temperature of environment both in the shells and in the river water.
Abdel Aal (1983 b) indicated that the Sr content in molluscan shells
increases with Increasing environmental temperature.

X-ray analysis

The two studied species were subjected to X-ray analysis to determine
the mineralogy of their shell wall, The diffraction peaks (Fig. 4) indicated
that the shells of Unio pictorum and Corbicula (Corbiculina) angasi are
completely composed of aragonite. This agress with the results arrived
at by the wall structure study which indicated that both the prismatic
and nacreous layers are formed of aragonite.
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Fig. (4)
X - ray diffractograms of the studied species.
1 = Unfo pictorum, 2 = Corbicula (C.) angasi.
ar = aragonite.
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CONCLUSION

The shells Unio pictorum are composed of an external aragonitic prismatic
layer and an internal aragonitic nacreous layer. The shells of Corbicula
(Corbiculina) angasi are composed of an external aragonitic nacreous
layer and an internal aragonitic prismatic layer.

The concentration of ‘Mg throughout the different life stages of the
two studied species shows a general increase starting from the life stage
No. 1 that represent the neanic stage and ending with the life stage No.
10 that represents the adult stage.

The concentratfon of Sr in the shells of Unio pictorum and Corbicula
(Corbiculina) angasi varies irregularly in all life stages. The irregular
variation of the Sr content in the studied shells may be due to the variation
of the water temperature during the four seasons of the year,
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