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ABSTRACT

The present study deals with the distribution
of Mg, Sr, Fe and Mn along the 1life stages of
Glycymeris glycymeris (Linne') collected from both
the modern beach zones of Alexandria and El Ariesh,
Egypt. The contents of Mg, Fe and Mn throughout
the different 1ife stages of 6. glycymeris show
a general increase start{ing from the neplonic stage
to the adult stage. Op the contrary, the content
of Sr decreases from the nepioni¢c stage to the adult
stage. An attempt also was made to apply multiple
correlation between the chemical elements and the
shell parameters (length, heigh and thickness).

INTRODUCTION

The geochemical study of Recert and fossil bivalve shells was recently
dealt with in detail by several authors noteably: Lowenstam (1954), Turekian
and Armstrong (1960), Rucher and Valentine (1961), Pilkey and Goodel
(1962), Dodd (1963), Chave (1964), Sultanov and Isayev (1966), Aliev (1971),
Smislov (1977), Clark and Lutz (1980), Abdalla Hegab and Abdel Aal (1983),
Abdel Aal (1983), Abdel Asl and Frihy (1984) and Ismail and Abdel Aal
(1986) to illustrate the relation between chemical composition; mineralogy,
metabolism. secondaryalteration and ecologic interpretation.

MATERIALS AND METHODS

Thirty-six sheels of Glycymeris glycymeris were picked from about 400
shells collected from the beach zones of both El-Ariesh and Alexandria,
Egypt (Fig.1). The selected shells represented all life stages of the studied
species (Tables 1 and 2) beginning with the smallest specimens which
respesented nepionic stages and ending with the largest specimens that
represented adults. The alm of the present study was to exhibit the
distribution of Mg, Sr, Fe, and Mn along the different life stages of the
studied species. An attempt also was made to apply mutiple correlation

between the chemical elements and the shell parameters (length, hieght
and thickmess).
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Fig. 1}
Location map of the studied species.
Table (1) F
Concentratfon of chemical elements in the studfed shells
of Rlycymerfs glycymerfs collected from £1 Ariesh beach.
< Ho. of Shell Parameters fn mm.
Spectmen . Ng % Sr % Fe % Mn %

oo tages Lengths  Hefght  Thicknass
1a 12.5 1.7 1.0 0.080 0.460 0.11 0.0010
2a 1 14.2 13.0 1.3 0.080 0.460 0.11 0.0010
3 14.8 14.3 1.2 0.085 0.460 0.1§ 0.0010
4a 19.0 13.4 2.1 0.085 0.430 0.11 0.0010
5a 2 19.4 18.2 2.} 0.100 0. 460 0.12 0.0010
6a ?0.7 20.9 2.4 0.090 0.440 0.12 0.0020
Ta 25.5% 2.6 2.4 0.100 0.400 0.20 0.0018
8s 3 28.0 26.5 24 0.120 0.420 9.20 0.0020
9a 28.4 28.2 Z.q 0.100 0.430 0.23 0.0025
10a 30.0 28.0 3.3 0.130 0.320 0.20 0.0020
112 4 31.8 30.4 3.1 0.140 0.350 0.26 0.0030
122 32.8 31.0 3.4 0.130 0.320 0.20 0.0032
13 34.5 32.8 3.4 0.100 0.300 0.40 0.0032
14a H 6.2 35.0 3.4 0.150 0.320 0.32 0.0032
152 3.3 3r.0 3.6 0.130 0.300 0.36 0.0035
162 41.)3 3.9 4.0 0.180 2.280 0.3 0.0035
174 [ 43.2 43.9 4.4 0.180 0.300 0.28 0.003%
18a 54.7 41.6 4.6 0.160 0.240 0.28 0.0032
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Table (2)
Concentration of chemical elements in the studied shells of
Clycymeris glycyweris collected from Alexandria beach.

No. of SHELL PARAMETERS In sm
Specimen  ire

Sr %

My 1 Fe I Hn %

No. stages

Length Height Thickness

b 1 10.9 10.7 1.0 0.080 0.580 0.08 0.0004
»® 1.6 s 1.0 0.085 0.520 0.11 0.0004
3b o 137 13.0 1.2 0.080 0.490 0.08 0.0010
® .2 . wmae . B3I 17 0.100 . 0.620 0.12 0.0006
- O B ] 479 1.9 0.108 0.520 0.08 0.0008
L I AP | R 2.0 ~0.085 . -0.480 - 0.09 0.0010
YR AN N TR 2 R | 2.2 0.100 ©0.500 0.1z 0.0010
-8 T % S TF 2.2 0.100 0.410 0.16 0.0010
®w . #8283 23 0.120 0.400 019 0.0010
] R ¥ I X 0.120 0.460 .04 0.0010
2.9 - 2.4 0.120 0.460 019 0.0010
.2 2.6 0.150 0.400 -, 0.23 0.0018
0 - 30 - 0.0 9.400 0.3 0.0020
Bl 0.140 0.420 8.1 0.0032
U362 w3 0.160 0.4 0.3 0.0028
SRR 7T 3 3.3 0.160 0.4%0 0.36 0.0028
- ey X 0.180 . 0.400 Q.25 0.8028
0.2 4.2 n.170 0.320 Q.25 10.0031
B 0.190 0.220 - 0.25 0,003 -

. C ALY -

The analyses ‘Were done using the spectrographlc method descnbed by
Abdel Asl and Fnhy {1984). . _

mssums AND mscuss:on R
Distnbutlon of Chemlcal Elements Along the Life Stag&

The chemical-concentration results of the spectral analyses arc shown
in (Tables 1 and 2), while their ranges are summarized in (Table 3). The
contents of Mg (Fig. 2), Fe {Fig. 3) and Mn (Fig. 4) throughout the differe:t
life stages of Glycymeris glycymeris show a general increase starting from
the life stage No.l that represents the nepionic stage to the life stage
No. 6 that represents the adult stage. The content of Sr'(Fig. 5) decreases
from the nepionic stages to the adult stages.
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Table (3)
Ranges of chemical elements concentration tn the
studted shells of Glycymeris glycyweris.

Mg % sr % Fe t "]
Al Ariesh 0.080-0.180  0.240-0.460  0.110-0.400  0.0010-0.0035
Alexandria 0.090-0.190 0.320-0.620 0.080-0.360 0.0004-0.0032
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Fig. (2)
Distribution of Mg in the studfed specimens of Glycymeris glycymeris.
A = specimens of El Ariesh. B = specimens of Alexandrfa
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Fig. (3)
Distribution of Fe in the studied specimens
of Glycymeris glycymeris.
A = specimens of £1 Ariesh.
- B = specimens of Alexandria.
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Fig. (4)
Distribution of Mn in the studied specimens
of Glycymeris glycymeris,
A = specimens of €1 Arfesh.
8 = specimens of Alexandria,
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i mstributton of Sr.in the studied specimens
. . of G’lycyneris glycyweris.

A = specimens of £1 Arfesh.

8 = specimens of Alexandria.

The content of Mg in the specimens from both Alexandria and El-Ariesh
beaches are nearly equal in all life stages.

The contents of Sr in the specimens of Alexandria are higher than in
those of El-Ariesh. This indicates that the environmental temeprature
in Alexandria seawater is higher than that of El-Ariesh . This agrees with
the work done by Lowenstam (1954), Dodd (1963) and Ismdil and Abdel ;-
Aal (1988) who concluded that the amount of Sr in the shells increases -
with increasing environmental temperature - )

On the other hand, the contents of nron in the. specimens of E1~Ar1esh
are higher than those of Alexandria. The concentration of Fe in the studied
shells depends to some extent on both the iron concentration in the food
supply and on organisms growth rate. Sultanov et al (1978) stated that an
element can enter a mollusk's skeletal tissue either in food or by adsorption
from the sea water. It is known that iron occurs only in the 3+ oxidation
state in sea water, but the iron recorded in the studied shells of living
molluscs in the 2+ oxidation state, indicating that iron enters in food.

The contents of Mn in the specimens of El-Ariesh are higher than in those
of Alexandria, which indicates that the concentration of manganese in
El-Ariesh sea water is higher than at of Alexandria sea water.
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Relationships Between Chemical Elements and Shell Parameters

The correlation-coefficient matrix among Mg, Sr, Fe, Mn contents and
shell parameters (length, hight and thickness) is given in (Table 4). The
combined values show strong positive and negative correlation coefficients,
ranging from +0.74 to +0.94 and from -0.82 to -0.89, respectively. These
correlation coefficients are statistically significant at the 99% confidence
level for all shells collected from El-Ariesh and Alexandria beaches. A
representation of the correlation coefficients among the chemical elements
and shell parameters is shown in (Fig. 6). It is clear that the shell
parameters, Mg, Fe and Mn are positively correlated with each other.
Conversely, they exhibit negative relationships whith Sr. This means that
Mg, Fe and Mn are associated with the larger shells (ad.lt stages), whill
Sr is associated with the smaller shells.

Table (4)
Correlation coefficients of chemical elements and
shell parsmeters of Glycymeris glycymeris.

EL ARIESH ALEXANDRIA

MG Sr Fe MN L] Sr fe Mn

Length +0.90 ~0.89 +0.89 +0.94 Length +0.90 -0.80 +0.88 30.91
Height +0.89 ~0.87 +0.89 +0.95 Height +0.90 -0.80 +0.89 +0.91
Thickness +0.86 -0.8% +0.80 +0.90 Thickness +0.91 -0.81 0.8  +0.92
"y 1.00  -0.84 +0.74  +0.82 Mg 1.00  -0.76  +0.84 +0.86
Sr 1.00 -0.82 -0.83 Sr 1.00 -0.73 -0.81

Fe 1.00 +0.90 Fe 1.00  +0.80
L] 1.00 Mn 1.00
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POSITIVE CORRELATION
== — — MEGATIVE CORRELATION

Fig. (6)
Interrelationship between correlation coefficients of
multi-element concentration and shell parameters
for E1 Ariesh and Alexandria specimens.

( correlation above 99% significance level ).
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