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S H E L L S 
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A It s I r n c I: Sr concentrations of some recent pelerypods in relation to the 
average year temperature and s;ilinil\' ace discussed. 

P e 3 to M e: B CTaľbe roBopiiTCH o B3aHM00TH0iueHHax Me>Kiiy KOHiieHrpaiTHeň Sr 
y neKOTOOoix coBpeMei-iHux nejieunnon n cpeuHeii ronoBoň. TeMneparype, a TOOKC 
cojienocTii aoafai. 

Introduction 

l'hc sliidy of recent carbonate skeletons is caused by its potenciál use as an paleo-
lemperaliirc and paleosalinity indicator. 

On the basis of the observations of previous authors the factors influencing the Sr 
concentrations in skeletons are as follows: 

A. phylogonetic factors: 
I!, pliysir-ehemical factors: 
a) mineralogy of the skeletons 
I)) temperature ol the onvironment 
c) salinity of the environment 
{'.. o i l i e r f a c t o r s . 

A. Il was well documented in literature !l\. K. T n r c k i a n and I!. 1.. A r ni­
s i r o u g I960. TI. 'ľ. O d u m IÍT)7. .1. I!. D o d d 1963a. b. T. C. T li o m p s o n 
and T. .1. (! h o w 1955.. II. A. [J o \v e n s t a m 190,'! and others) that the differences 
in Sr concentrations of calcific and aragonitic shells and in the mineralogy of recent 
the classes, genera and species are mainly due to phylogenelic factors. This is probably 
a result ol metabolic processes and influence of organic compounds f\. \Y a I a b e 
and K. M. W i l b u r Hltit). II. A. L o w e n s t a m 196.3. Y. K i l l and D. W. 
11 o o d l!)(i,) and others). However, lbe processes are not sufficiently known. 

8. Although the phylogenelic factors are lbe dominant factors in controling lbe Sr 
distribution ol skeletons within a single species, lbe inl luncc of physico-chemical faclors 
may be observed as well. 

a .Mineralogy 
llie fact thai Sr is associated more with aragonile than with caleile was already 

observed by \Y. X o l l 'I!). ' ! ' !). A. ľ. V i n o g r a d o v (1903} confirmed that ibis 
pattern is valid, in general, lor many of marine organisms. T. G. T h o m p s o n and 
I. .1. C h o w (1955) observed lhal the average Sr Ca ratio of the molluscs is increasing 
with mineralogical composition ol llieil skeletons as billows: caleile. mixture of ara-
gonite and caleile. aragonile. 

b' Temperature 
l e m p e r a l u r e may influence Sr content id the skeletons in two ways: 
I. Ibe changes in lemperalure may cause lbe changes in the skeletal mineralogy, 

thus influencing lbe Sr content of lbe whole skeleton as well. 
1. l e m p e r a l u r e changes may cause changes of the Sr concentration within the 

aragonitic or calcilic layers ol lbe skeletons. 

' R.XDr. .1. Y e i z e r . C. Sc. li.VDr. li. D r m n v i f , ('.. Sr.. • t ieologieal Institute of the 
Slovak Academy of Sciences. Bratislava. Štefánikova ul. á I. 
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II. T. O d u n i (1951), O. li. B o g g i l d (1930 and .1. I , K u 1 p ei ah (1952) 
concluded lhal Lem pera Lure is uol an imporlnnl factor. II. A. L o i v c u s l a m (195^11). 
e, I960) found lhal. the temperature may affect the carbonate mineralogy of the species 
which precipitate calcile and aragonile in their carbonate skeletons. IInwrver llns is 
not valid for I lie inollusca (II. A. L o i v c n s U n i n 196.3). Also j . U. I) o d d (196.3a i 
reported thai young individuals of Mytilun raliforniaiius do not show a temperature 
effect in their shell mineralogy. buL larger skeletons showed positive lomperature-
aragonile correlation. In subsequent reviews (J. R. D o d d 1963a. b) he concluded 
that some skeleton layers were seasonal depended. .1. I!. D o d d (1963a. h) stressed 
a strong phylogenclic effect on the temperature mineralogy relationship for different 
species of the same genus. 

T. G. T h o m p s o n and T. J . C h o w (1955) reported Lhal S r, Ca atom ratios 
of some types ol marine organisms were nearly constant, regardless of the water 
temperature. Later 0 . II. P i i k e y and .1. II o w e r (I960) found, lhal Sr Ca ratio 
is temperature dependent at the specific level but not at the class level. I'hey also 
reported that; Sr'Ca ratio showed positive correlation with temperature in aragonilic 
molluscs and poor negative correlation in some ealcilic molluscs. Also (). II. P i I k e y 
and II. (1. G o o d e l (1963) found positive correlation of Sr with temperature in 
aragonilic molluscs anil negative in the ealcilic one. .1. II. D o d d (1963a) described 
positive correlation ol Sr with temperature in the ealcilic prismatic layer of Mi/ltlus 
whereas. Sr in aragonilic nacreous layer varied inversely with temperature. I. I. 
I) a v i e s (196a) and A. I I a I I a m and \ . IS. P r i c e (1968) observed negative Sr 
correlation with temperature in ((inlitim pdulľ. I he lasl mentioned authors also ob­
served higher Sr conceal ration in the inner lasers llian in the outer layers ol the 
skeletons. The different Sr concentrations reflected the differences in llie mineralogy 
of these layers. 

c! Salinity 
I I. ' ľ. ( ) d u m III.) I I. .1. I.. K n I p el. al. I9.)2 concluded that the primary I act or 

eonli'oling Sr Ca ratio ol llie shells is llie Sr Cn ratio ol the water, from which the 
shells were deposiled. and ihus the salinity ol llie water media. I his was also con­
firmed cxporimenlaly by II. T. O i l i i m (1951'1. II. T. O d u m (1957) and F. I . e u l -
w e i n (1963) slated lhal. Sr Ca ratio increases with inereas in salinity. Similarly T. 
G. T h o m p s o n and T. .). C h o w (1955) demonstrated that Sr content of llie marine 
ar lhropoda and inollusca is higher than llie Sr eonleiil of fresh water organisms, hul 
the dilution or concentration of sea water within the tolerance of marine organisms 
would not. be an influential factor on the Sr, Ca atom ratio ol the calcareous skeletons. 
II. A. I . o w e n s l a n i likVib. el and J. 11. D o d d 1963a) found lhal salinity 
effects llie mineralogy ol certain pelecypods. The aragonile calcile ratio increase with 
decrease in salinity, 

0 . II. P i l k e y and .1. M o w e r (1960) concluded lhal salinity could inlluence the 
Sr content ol skeletons bul llie relationships are far from being simple. I'hey also 
described an exellenl. negative relationship ol salinity to Sr in llie ealcilic molluscs. 
They demonstrated, that differences in salinity resulted in greater modification of 
molluscs shell composition as was cased by llie temperature variations, but. lhal salinity 
above 2.) o did not markedly alfeel llie composition ol the skeletons. Also (_). II. 
P i I k e y and II. ('.. ( ' . o n d e l (1962i quoted, lhal exccpl one species, an inverse 
relationship between salinity .and Sr content was to some degree preserved in all llie 
molluscs studied. The negative correlation of Mg + Sr io s a l i n i t y ' w a s found by .1. 
II u e k e r and .1. \\ . \ a I e n I i n e (1961) in Crassoslrca virginica. 
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Kig. 1. Map oľ lbe localities. Explanations: I — Black Sca fííopnlamo). 2 — Black Sea 
[Kavacilc). 3 — Black Sea ílstrijal. 'i — Adrintic Sca (Kašticlska Bav). 5 — Adrialic Sua 
(l)ľačianska Bav), (i — Adrialic Sca (Omiš). 7 — Adrialic Sca (lloscto d. Abruz/.i). S — 
Mcdileľaiican Sca (Arg'élcs s. Mcr). 9 — Florida Slrail 'Shell' of C.uanabo). 1(1 — Ciilf oľ 
Mcxicu dialo paraiso). II — Caribbean Sca Cayos de los Bnllenalosi. 

I'i'oni lliľ clcscriptioii above il. is clear [lie relationships between Sľ content and 
pliysico-ehemieal laclors are complicated and are mostly phylogenolicaly eonlrolled. 
IIIIIS lbe inevitable assumption ol the progress in ibis held is to select temperature or 
salinity sensitive, species for hi ther detailed studies as il. was already done bv ,1. H. 
I) o d d (1961. I!)(i.'!a. b. 196a. 1965) in the ease oľ Mylilus ealijovnianns and Mi/tilns 
ľdulis. This paper aims in be a small contribution in this Held. 

Analytical T ecltnUfues 

I be Sr delenninali i ins were made using PfIS-2 oplieal spectrograph. Details of the 
method are given elsewhere (.1. M e d v e ď 1967. II. I) e m o v i č 1968). The repro­
ducibility oľ lbe method expressed as per cent standard deviation was ± 9 ° n. The 
separation ol the inner layer of the shells was made using dentist drilling inaseliiue. 

Samples 

I lie samples studied, originated from the collection oľ Doc. Dr. J . S e n e š Dr. Sc. 
Me also gave temperature and salinity dala. The authors ace obliged lo him lor 
valuable help and discussion ol llie problem. 

Samples were collected in Black Sea. Medilcranean Sea. Adrialic Sea. (lulf of Mexico 
and ľ'loľida Slrail areas (ľig. L). 

Miiiľniltiísiľiil ( omposition oj tlie Peleei/poil Skeletons 

Skeletal material of carbonate shells is composed mainly of aragouilc and caleile 
or caleile with various concenlralions oľ Mg(!() ;. as solid solution (K. (! h a v e l9,Vi). 

The composition of pelecypode skeletons is as follows (.1. ľ i v e t e a u I9.T2): 
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ľ a h l i 1 1. \ enus gall inu 1.. 

,- ,. Average veaľ . .\n. ol • Average . temperature . . . . , samples • „,• salmilv m 

Sr content o[ lili' whole 
skeletons m p p ni 

Adriatic Sea [Roseto il. 
A bruzzi I 
Mcditcranean Sea ÍArgéli 
s. Mor] 
Black Sea iKavacile) 

is.: 
1ÍI.Ó 

12 

1320-1066 , l lôo 

201)')—2410 2140 
s:!2—2520 1687 

832-2520 ; 1741 

I . O u l c r layer (pcrioslracuni) is lormed by organic matter. 
2. Middle layer is formed either Iroin aragonile or ealcile. 
In llie aragonitic middle layer llie external pari is of a fibrous or prismatic and 

llie internal pari "I a nacreous and porcelaineous or crossed texture. 
In calcilic middle layer the external part is of a prismatic and the internal part of 

a crossed or lamelar texture (calciostracum). 
3. T h e inner layer (hypoostracum) is mainly of an aragonitic composition. Less 

abundant is calcite with glassy texture. 
'i. The internal filling of I he skeletons is mainly of a calcilic (nacreous, crossbedded 

or prisnialic lexture). and less common, ol a aragonitic composition lohnge or libreous 
lex I lire). 

I Imvi'vrr the above inlrodueed description is lo some extent only a generalisation 
and llie composition of 1 he skeletons varries with genera and species. 

Sr Dislriluilion 
\ ľnits galliiia I. 

Sr was determined in 12 whole skeletons ol this species. I he Sr distribution is given 
i table I and fig. 2. 

VENUS GALLINA 

AVERAGE YEAR 
TEMPERATURE I N "C 

135%.) 
(33 i . ) 

10J K)" ppm Sr 

line -
!. Sr ilislriliiiliiin in Venus gallina. Kxplanatinns: horizontal 
tverage; number in hrackels — average year salinity. 

vertical 
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Local i ty 

ľa l> I ľ '-!. < lilami/s glabra L. 

v , ,t Average year . 
-No. ol • Average , U' inpernlnro .. . r .. samples . „,, s á h n u v in ", 

in (. ' 

Si- content of l.lic whole 
ske letons in | i | ini 

Black Sea Í R a p o t a m o ) 

Adriat ic Sea Kašt ie lska 

16.5 

18.5 

1 1 8 0 - 1 2 0 0 1220 

U):)0 100') 

I0:):>-I2(i.) ; 1117 

Locali ty 

ľ a li I c 3. Svini i-aífinala L 

v r Average vear . .No. ol • Average tľllincľal u IT .. . . n 

• o,. s n n n i t v in "n, 
in (. " u 

Sľ eontenl of llie whole 
ske le tons in p p m 

sam ples 

Black Sea Istriu 

Adriat ic Sea <l)r 

15.5 

17.5 

I'i 10-20!) 

K;:Í'Í-::O.K) 

din—:IOOO 2oss 

L o c a l i t x 

I a 1> I c \. ilouti.i íiíiiiculíts 1.. 

v ľ A\ r r a g c vear . 
.No. i>l • Average 

, l( inperal urc . . . . „ 
samples .' 0 s a l n u t v in " n n i n l, • 

Sľ coiileiil oľ llie « hole 
s k c I c I o n s in i' p 111 

Black Sea Kavaci te 

Adr iat ic Sea I liniš 

Mei l i l e ranean Sea An 
s. Mor 

I í 17!) ! - ľ210 20.'!l 

1 1 - 1 7 10i : -2110 218' 

."I") 1.520—.'I0IKI 20S5 

1520—:i()(K) 211).") 
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The average Sr concentration in the regions ol llie same salinity, increases willi 
I lie rise of temperature. In the ease of Black sea samples (salinity 1/ " n a lug scatter 
of Sr concentrations was observed. 

Clilamys glabra I.. 

Only three samples from two regions were studied. I lie Sr distribution is as lollows 
(table 2, fig. 3). 

Because of the small amoun t of samples, the results may lie used only as a preli­
minary report concerning Sr concentration of this species. 

Chlamys glabra 

AVERAGE YEAR 

TEMPERATURE IN °C 

(35 •/..) 

10' 

Sr distribution in Chlaiiii/s glabra. Explanatio 

Solen vaginata 
AVERAGE YEAR 

TEMPERATURE IN "C 

H7%„) 

10^ ppm Sr 

as f ig. 2. 

10J 104 ppm Sr 

i. Sr distribution in Solen vaguiata. Explanations: as tig. 2. 

Donax trunculus 

AVERAGE YEAR 

TEMPERATURE IN 'c 

I f 3 S t f . ) 

<- UH-47%.) 

1 ( / /%' . ) 

10 10 ppm Sr 

Sr distribution in Ihuui.r trunculus. Explanations: as fig. 2. 
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Solen vaííinala L. 

S ix s a m p l e s of i h c w h o l e s k e l e l o n s w e r e a n a l y s e d . T l i e Sľ ( l is l i ' i l jul ion is g i v e n in 

l a h l e .",. fig. \. 

I lie a v e r a g e Sľ c o n t e n t i n c r e a s e s w i t h r ise ol t e m p e r a t u r e a n d s a l i n i t y . B e c a u s e il 

is i m p o s s i b l e to d i s t i n g u i s h b e t w e e n t h e i n f l u e n c e of s a l i n i t y a n d t e m p e r a t u r e , lbe 

r e p o r t e d r e s u l t s m a y s e r v o o n l y as a d a l a al S r c o n c e n t r a t i o n in t h e g i v e n s p e c i e s . 

AVERAGE YEAR 
TEMPERATURE IN *C 

20 

( 3 5 % ) 

500 1200 ppm Sr 

I'ig. I). Sr d i s t r i b u t i o n in Mijiilun galloprovincialis. E x p l a n a t i o n s : full crosses — whole 
shell a n a l y s e s : dashed crosses — a n a l y s e s nf t lie i n t e r n a l l a y e r s : n u m b e r in bracket s — 
a v e r a g e vear sa l in i tv . 

C a r d i u m t u b e r c u l a t u n 

AVERAGE YEAR 

TEMPERATURE IN 'C 

(35 V..) 

(35Y..) 

10 10 ppm Sr 

Eig. '• Sr d i s t r i b u t i o n in Cardium lubcrrulalum. E x p l a n a t i o n s : hor izonta l full line — 
range of the whole shell a n a l y s e s : dashed hor izonta l line — range of the in terna l layer 
a n a l y s e s : vortical crosses — a v e r a g e s ; n u m b e r in bracket s — a v e r a g e s c a r sa l in i ty . 

C a d a k i a o r b i c u l a r i s 
AVERAGE YEAR 
TEMPERATURE IN "C 

30 

(35 -36-/..) 
Í35--/..) 

10 10 ppm Sr 

!. S. Sr d i s t r i b u t i o n In ťmlulúa orbicularis. E x p l a n a t i o n s : as fig. 7. 
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T a b l e 5. Mi/tilus galloprovincialis I. 

No. ol Average v e a r VvtTi 
o r c o n t e n t of 

J.oc.'ililv . t e m p e r a t u r e ,- . • ď I tlie i n n e r 
s a m p l e s . „,, sa l in i tv m "»«. 

m t. ' u i livers in [ipni 

Sr c o n t e n t nil 
the whole 

ske letons in 
p p m 

Black Sea (Kavacite) 

Adr ia t ic Sea ÍKašt ie l ska 
Bay) 

n;.." 

18.5 

1260 

1820 

1440 

G31 

1340 1035 

T a h I e (i. Cardium tuberculatum 

' Average ' ! Sr c o n t e n t of the i n n e r Sľ content of the whole 
No. of y e a r Average I layers in p p m .skeletons in p p m 

Local i ty i sain- : t e m p e r a - s a l i n i t y 
; pies lure in in "m 

°(] range a v e r a g e range average 

J a d r a n Sea 
( D r a e i a n s k a 
Bay) 

Med i l e r a n e a n 
Sea (Argelés 
s. Mer.i 

17.5 1910—2960 2036 2460—3550 : 2810 

19.5 35 i 2630-31100 2860 3000 30911 

M i l 0 - 3 0 3 0 2548 2 4 1 0 - 3 5 5 0 , 2901 

T a b l e ; . Cadakia orbicularis L. 

I.ncali lv 

Average i ! Sr c o n t e n t of the i n n e r ' Sr content: of the wboh 
No. of vear Average layers in p p m skeletons in p p m 
sain- | t e m p e r a - s a l i n i t y 
ples ture in in %0 

°ľ vinici' average r a n g e average 

l-'lc 
Sli 

i r i d i 
n i t 

S h e l f of 
C i 

Gt 
M( 
H'. 
I'a 

a n a 

II' o 
X 11 -i 

lyt i 
r a i s 

i i 

i ) 

2 1 9 0 - 3 9 9 0 3090 1 7 8 0 - 2 0 9 9 1890 

; 5 5 0 - 3 9 9 9 3775 : 2030—3000 

! 190—3,999 1780—3000 2195 
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í)onii.i Irunculus L. 

Fourteen whole skeleton Sr analyses of the species were carried oul. The Sr distri­
bution is given in table \. fig. 5: 

It seems reasonable to conclude that the average Sr content shows positive tempe­
rature correlation in spite of the lower salinity in the case of Black Sea samples. 

Mylilns galloprovincialis L. 

Only two samples were studied. Both, inner layer of the shell and bulk samples. 
were analysed. The Sr distribution is given in table ó. fig. 6. 

Because of the small amount of samples, the results are only of informative value. 
The may be considered only as a data of Sr concentration in this species. However il 
is interesting to note the contradictory behaviour of Sr in the internal layer and the 
whole shell (fig. 6). The average Sr content of the inner layer is higher than of the 
bulk samples. 

Carilium tuberculatum 

Five samples have been analysed for Sr content of the inner layer as well as of the 
whole shells. The distribution is given in table (i. fig. 7. 

I he average Sr content shows positive correlation with temperature in the inner laver 
as well as in the bulk samples. The average Sr concentration of the inner layers is 
lower- than that of the bulk samples. 

Species Locality 

ľ a h I e 8. Glycimeris div. sp. 

Sr concentrations 
v i of the whole 
.No. or vear rage , . 

,. skeletons in ppm 
sam- tempera- sali- ' 
pics lure in nity 

Sr concentrations 
of the inner 

layers in ppm 

Ghjcimcris Klorida Strait 
mi,lulu I. (Shelf of 

I iiiaiiabo 

Cljicimcris Caribbean Sea 
mulata II. (Cavos de los 

liallenatlos 

f.'li/rimm's Mediteranean 
violaceous Sea ÍArgelés 

s. Mer 

d'/.i/c/iiim.v \drialic Sea 
piloati KaštielsUa Bay 

Ghjcimcris Mediteranean 
glijcimeris Sea ÍArgelés 

s. Men 

ave­
rage range 

ave­
rage 

m.; 

4 21 35 i 3000-1.0000! 5055 120O-/i370l 3292 

35 ,3720-031(1 4583 1590-35501 2380 

35 0310—HMKIO 8155 1000—2350 2005 

35 252(1—5030 1313 1.380—1110 1390 

35 3550-3720 • 3030 1590—2350 1970 

2520-10000 520(1 1200-1370 2.'!III 

file:///drialic


\ n i / K U , i) i;\in\ if 

ľ,-i l> I c !). 

\ 'o . of 
samples 

samples in w i n c h only whole skeleton 
a n a l y s e s were e a r n e d out 

s a m p l e s in which a n a l y s e s of i n n e r 
lavers and whole ske le tons were 
carr ied mil 

i n n e r layers 

w h o l e ske letons 

d Sr 

8,T2—300(1 180.") 

I2G0—10000 'diOS 

Ml-Wll) 2.'!I2 

lolal Y ní tin- whole ske le tons a n a l y s e s 00 fi.'jl—10000 21II IS 

Glycimeris 

AVERAGE YEAR 
TEMPERATURE IN *C 

30 r 

G. undata 1(35 'Á.) 

G. undcrta II. (35V„) 
G. glycimeris (35-/„) 

' G. violaceous (35%) 
G. pilosa (35%) 

10J 104ppm Sr 

\:\". 9. Sr d i s t r i b u t i o n in jícnem (ihicinirris. I '.xplanalions: as lijí. ;. 

( iiilahia orbicularis I •• 

ľ n u r samples were a n a l y s e d . T h e Sr d i s t r i b u t i o n is j i i v e n in table ; . lijí'. S. 

T h e average Sr e i iu len l p o s i t i v e c o r r e l a t i o n w i l h t e m p e r a t u r e in lbe i n n e r lasers as 

wel l as in lbe b u l k samples. T h e avernj ie Sr c o n c e n t r a t i o n s of lbe inner layer is lu j iher 

than thai of the b u l k sample. H o w e v e r lbe am I id' samples is loo smal l In a l l o w 

I'ul her j i 'eneral isal ions. 

(ili)ciiucris d i v . sp. 

l-'ourleen samples of f ive species were analysed. T h e results are s u m m a r i s e d in table 

S. I'ijr. !). 
\ o c o r r e l a t i o n can be supposed f r o m ibis d i s t r i b u t i o n p a t t e r n . T h e results ind icate 

that Sr d i s t r i b u t i o n is dependent on the p h y l o j i e n c l i c factors even w i t h i n the same 
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g e n e r a c - < J 111* r > r • 111 K. K. ľ u ľ e U i a n a n d I ! . I.. A ľ m s I ľ o n g I 9 6 0 a n d o t h e r s ; , h 

i n d i c a t e s , t h a i l l ie use o f Si- as a p a l e o l e n i p o ľ a l i i ľ c o r p n l e o s a l i n i t y i n d i c a l o ľ . is l i m i t e d 

!(> l l iu 1111 (• ľ j > i t • í; 111 < J 11 n i I l ie S ľ d i s l ľ i b i i l i o n o n l y w i t h i n t h e s a m e species. T l i e a v e r a g e 

S ľ e o n t e n l of I h e i n n e r l a y e r s , in al l (Ilijrimeľis species s t u d i e d , is s i g n i f i c a n t ! v h i g h e r 

t h a n t h e a v e r a g e S r c o n t e n t ol t h e w h o l e shel ls. 

W i t h e x c e p t i o n o f Cariliimi lalicrciilaLuni t h e a v e r a g e S r c o n t e n t s of t h e o t h e r s e v e n 

ppm Sr 

lOOOOr 

5 0 0 0 

1 0 0 0 

-WHOLE S H C U 
INNER LAYtS 

> u m 

í: J; O ť "U 

o> ó o O 

.U:,ň/ i l ľ l i n e s -
l 'clecs p o d 

l u l l l ines 
i c r i e s . t'. x 111.-1 n.-11 í c. i 

w h o l e shell , n i ! i l \ 
vei'tic; 

: . I Í . S I I I 
i l v - e s nľ 
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species are higher than lhe average coiitculs ol llie whole shells table 9. fig. 1(1 . I In 
inner layer in mosl ol lhe recent molluscs 1- lonned ol aragomte .1. P i v e I e a u 
J 952). T h e high Si- conlenl is in agreomenl will] litis inlerprelalion. However, using 
Feigel solution l.o lesl lhe mineralogy ol skeletons, il was found lhal lhe majority ol 
the skeletons arc completely lonned ol caleile. However lhe l)TA-\ ľ A '.I. K ľ i š l í n 
and X-rav diflrarlion analysis í]']. S a m a j o \' á I ol lhe '.hells with inner layer Sľ 
eoueenli'ations of 10 000 ppm (Cilt/ciniais umlosa and (i. violaceous unequivocally 
indicated presence ol aragonil.e within the shells. I lie leaves some douhl. on the exlenl 
ol lhe nragonile-ealcile conversion in such recent shells. II this conversion is true, the 
higher Sr conlenl of inner layers mighl indicate thai same partition in Sr distrihulion 
could exist e\'en after ('(inversion ol unslahlc aragomle to caleile. ľhere is. however, 
little doubt about lhe existence ol original aragonilo in species will) high Sr content.s 
ol the inner layers, since l.hcy are d e a r y exceeding lhe Sr concenlraliou factor ol 
caleile <vi. K i n s m a u 1969). 

This conclusion uhnul possible partit ion ol Sr alter conversion requires thus additional 
studies ol I.he details ol shell mineralogy as well as kinetics of this conversion. 

í (inclusion* 

1. .\ew data ol Sr concentrations in recent earhonale pelecypod shells are given. 
The highest average Sr conlenl was established in lhe (Uijcimeris undata Florida Slrail 
21 °C and lhe lowesl in the Mylilus galloprovincialis (Mack Sea. 16.ó °C). 

2. In agreement with previous results il was concluded lhal the phylogenetic faclor 
is lhe most imporlent factor conlrolhng Sr distribution in recenl pelecypod shells. 

'!. T h e correlation ol Sr concentrations with lhe leniperaliire is complicated. Xe-
wetherless il seems reasonable In conclude lhal Sr increases with lhe temperature in 
Uona.v truiiculus. ( unburn tuberculatum. ( mltiluu orbicularis and probably in \ enus 
gallina and Solen vaginata as well. Dona.v Iruncubis seems In he the mosl promissing 
from all described species lor Inlher deluded sludies al lhough. lhe wilhin mean (infe­
rences are more significant than lhe between mean differences. 

V l h e average Sr concentrations ol lhe inner layers ol lhe skeletons are higher Willi 
exeption of (unburn tuberculatum than of lhe whole skeletons. Il is assumed lhal il 
might he caused by lhe original arugnnilic nature oil iheso laser-. 11 is not known In 
what exlenl the established ratio ol Sr inner laser- Sr whole -hell — 21 is due In 
a conversion id aragomle into caleile with subsequent loss ol Sr or lo a strong organic 
fractionation of Sr. which is typical ol molluscs fcľ. K i n s in a n 1909). The ratio ol 
- \ for the species with very high Sr conlenl of inner layers 1—8000 ppm' is lower 
then — 8 . which should be expected from Sr distribution coel I icienls ol caleile and 
aragomle. However, the average Sr conlenl ol lhe whole shells, which is 19.59 ppm. 
also exceeds the predicted value for caleile by a factor of — 2. This strongly indicates 
a contribution of ..aragomlic"' Sr lo lhe hulk shell analysis. At lhe present slage il is 
thus difficult to speculate ahoul possible Sr I racionaliou lactors ol peleeypods. however 
it seems probable, thai it varies from species lo species, depending on organic processes, 
in the m a n n e r similar lo thai one described by K i n s m u n I I 969) on the phyla level. 
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