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ABSTRACT 

The present study deals with the distribution 
of Mg. Sr. Fe and Hn along the life stages of 
Glyc,.eris glycymeris (Linne') collected from both 
the modern beach zones of A1exandrh and £1 Ari esh. 
Egypt. The contents of Mg. Fe and Hn throughout 
the different life stages of G. glycymeris show 
a general increase start1ng frOlll the neplonic stage 
to the adu lt stage. On the contrary. the content 
of Sr decreases from the nepionic 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 Recer:t 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 AnI (1983), Abdel Aal 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 EI-Ariesh and Alexandria, 
Egypt (Fig. I). The selected shells represented all llfe 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 aim of tile 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, hleght 
and thlckmess). 
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Table (I) 
ConcentratIon of chemical elements In the studied shells 
of 1;1J'<:)'III!rh glrc)'lll!rfs collected from F.I Arlesh beach. 

Spec ".en 
Ho. of 
life

HG. 
stages 

Shell Parameter5 

Lengths H,llIht 

In ""'. 

Thlckn.s. 

Mg S Sr S Fe S HnS 

la 12.5 11.1 1.0 0.080 0.460 O.ll 0.0010 
2. 14.2 13.0 I.~ 0.080 0.460 O.ll 0.0010 
3. H.6 14.3 H 0.085 0.460 0.15 0.0010 

4. 19.0 18.4 2·1 0.C65 0.430 0.11 0.0010 
5. 2 19.4 le.2 2.~ 0.100 0.460 0.12 0.0010 
6a '0.1 20.9 2·4 0.090 0.440 0.12 0.0020 

7. 25.5 24.6 q 0.100 0.400 0.20 0.0018 
a. 28.0 26.5 2:4 0.120 0.420 0.20 0.0020 
9. 28.4 28.2 q 0.100 0.430 0.23 0.0025 

10. 30.0 28.0 q 0.130 0.320 0.20 0.0020 
lIa 31.8 30.4 3.• 0.140 0.350 0.26 0.0030 
12. 32.6 31.0 3·4 0.130 0.3ZG 0.20 0.0032 

131 34.5 32.8 J.~ 0.100 0.300 0.40 o.oem 
14. 36.2 35.0 3.~ 0.150 0.320 0.32 0.0032 
15. 37.3 37.0 3.11 0.130 0.300 0.35 0.0035 

164 41.3 38.9 4.0 0.180 2.280 0.30 0.0035 
111 43.2 43.9 4·4 0.180 0.300 0.28 0.0035 
181 54.7 43.5 4.11 0.160 0.240 0.28 0.0032 
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Concentration of chellical ele,""nts In the studied she I1s of
 

Cl)'C~rls 91)'C~rls collette<! frOll Alexandria beach.
 

No. of SHEll PARAIlETERS 'n_ 
Speci~n IH" Sr I Fel Hn IH<JI 

stages
No.
 

length Height Thickness
 

lb 10.9 10.7 1.0 0.080 0.580 0.08 0.0004 
2b 11.6 11.5 1.0 0.085 0.520 0.11 0.0004 
3b 13.7 13.0 1.2 0.080 0.490 0.08 0.0010 

4b -.,' .' IUJ 18.3 1.1 0.100 O.6ZO 0.12• 0.0006 
Sb . 18.6 17.9 1.9 0.105 0.520 0.08 0.0008 

" ~ ~-,-' ........ - 19.1 :n.l 2.0 - .0.085 . 0.460 0.09 0.0010
 

. 1b 23.6 n.t 2.2 0.100 O. !lOG 0.12 0.0010 
,8b 25.1 ' , 24.8 ' 2.2 0.100 0.410 0.16 0.0010 

9'b 25.8 :, ZS.3 2.3 0.120 0.400 0.19 0.0010 

-.IOb 4 • -M.3 !U 2.1 0.120 0.460 .. 0.14 0.0010 
Ull 29,11 29.8 t9.'t ~.4 0.120 0.460 0.19 0.0010 
ttll 39.1 30.2 2.6 0.150 0.400 ~~ 0.23 0.0018 

,IJb J5.J 15.0 .3.0 G.110 !I. 400 O.JO 0.0020 
-. Hb -35.8 15.1 3.1 0.140 0.4211 e.19 0.0032

-;" ~iStl 3J.8 , 36.2 <.;3.3 O·l60 .4.430 0.36 0.0028.'':oo.~ 0' . .~_.. ,..: ~ 
,~ J6~I: 3~.t . ,,,.:;;.3.3' 0.160 0.430 0.36 0.0028""11 ,. o • ~~ 

-

& . '-'.." ,. ~ 

.jQ ,6 .' :-~.z :'. __ .iI.. '0.180 0.400 0.25 0.80Z8 
' ,:40.9 17b 'iO.2 :'~~~~~:} '".0,170 0.320 0.25 :11.0031 

18b :4i.4 41.1 ••-4 :,0.190 0.320 0.25 0.0030 ' 

The analyses 'were done using the spectrographic method described by 
Abdel Aal and Frihy (l984). 

RESULTS AND DISCUSSiON 

Distribution of Chemi~81 Elements Along the Life Stages 

The chemical~concentration results' or' the spectral analyses tiT;] 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 different 
life stages of Glycymeris glycymeris show 8 general increase starting from 
the life stage No.1 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)
 
R.nges of chemical elements concent·ratton tn the
 

studted shells of Gl1OC,.erh ,11OC_tS.
 

HqS Sr S Fe S illS 

A1 Art esll 0.080-0.180 0.240-0.460 0.110-0.400 0.0010-0.0035
 

Alex.ndrl. 0.090-0.190 0.320-0.620 0.080-0.360 0.0004-0.0032
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The content of Mg In the specimens from both Alexandria and EI-Ariesh 
beaches are nearly equal in all life steges. 

The <:ontents of Sr' in the specimens of AlexandrIa are higher than in 
those of EI-Ariesh. This indicates that the environmental temeprature 
in Alexandria seawater Is higher tllan that of EI-Ariesh • 1'his agrees with 
the work done by Lowenstam (l95i), Dodd (1963) and IsmaU and Abdel 
Aal (1986) Who concluded that the amount of Sr in the ~heUs increases' 
with (ncreasing environmental' temperature. - . i 

On the other hand, the contents of iron In the. specImens of EI-Ariesh 
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 rale. Sultanovet al(1978) stated that an 
element can enter a mollusk's skelet:alJ~ssue either in food or by adsorption 
trom the sea water. It Is known tllaf 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 EI-Ariesh are higher than In those 
of Alexandria, which indicates that the concentration of mang',mese in 
EI-Ariesh sea water is higher than at of Alexandria sea water. 
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Relationships Between Chemical &ements 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, re~pectively. These 
correlation coefficients are statistically significant at the 9996 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,IIt stages), whill 
Sr is associated with the smaller shells. 

Table (4)
 
Corr.lation co.ffict.nh of chemic.1 ......nt' Ind
 

shell paramet.rs of Cl)'Cywris gl)'CJII'lrts.
 

EL ARIESH ALEXANDRIA 

KG Sr r. Mg Sr r. ... 

Length +0.90 -0.89 +0.89 +0.94 L.ngth +0.90 -0.80 +0.88 +0.91 
HeIght +0.89 -0.87 +0.89 +0.95 H.i9ht +0.90 -0.80 +0.89 +0.91 
Thlckn.ss +0.86 -0.85 +0.80 +0.90 Thickn.ss +O.91 -0.81 +0.83 +0.92 

Mg 1.00 -0.84 +0.74 +O.8~ Mg 1.00 -0.76 +0.84 +0.86 
Sr 1.00 -0.82 -0.83 Sr 1.00 -0.73 -0.81 
r. 1.00 +0.90 r. 1.00 +0.80 
ItI 1.00 ... 1.00 
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Interrelationship between correlation coefficients of
 

multi-element concentration and shell parameters
 
for El Ariesh and Alexandria specimens.
 

correlation above 991 significance level ).
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