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he strontinm value of sea water has been in
t becanse of the wide range in reported valucs.
ges of strontium in mg/1 for a salinity of 35
ille as reported by different workers with dif-
methods are as follows: Desgrez and Meunier
7+ Thomas and Thompson (2), 13.2; Ramage
yio40-50.; Noll (4), 7.0-7.9; Miyake (5), 14.4;
nggradov (6}, 8.0; and Vinogradov (), 10.0.
i1 the present study 235 determinations of Sr/Ca
‘have been made on 160 samples from diverse

the Atlantie, including samples in all seasons
ong Island Sound, deep samples from the mid-
ie'and opposite Gibraltar, and samples from
Stream.? Arc and flame spectrophotometrie
1 ds were used on single and double oxalate pre-

itations. The preferred value of atomie Sr/Ca
Emmthcse analyses is 8.23 atoms/1,000 atoms
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termined with Hp.

;‘E ‘orresponds to 810 mg/l strontium ]
e e o il /1 strontium in
_I-l!l:l}'aca, when treated by analysis of vari-
ﬂImt strontium is a eonservative element
: n]m{t}r. The total variation of the 8r/Ca
Analytical error has been removed is less
of a group of analyses. The
Cl and Mg/Cl ratios quoted by Thomp-
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son and Wright (&) have about the same variation,
with 4159 and 695 deviation at the 59 probability
level. Thus a trace element such as strontinm iz not
necessarily noneonservative in the ocean.

The analyses of this study roughly econfirm the
strontiwin values reported by Desgrez and Meunier,
Noll, and Vinogradov as being close to the correct
value, Sinee Miyake's method was a gravimetric sepa-
ration method and therefore less reliable (%), and
sinee Thomas and Thompson have never published
any details or data, the overwhelming weight of all
evidence places the strontium content of zca water at
about 8.1 mg/l. This is considerably lower than the
value of 13 mg/l being used in some reference books
(10-12).

IT. Although celestite was suggested by Miiller
{17) in 1858 as the substanece of erystals found in
Collosphaera, A radiolarian, Biitschli's (14) investi-
gations in 1906 first demonstrated the celestite nature
of the skeletons of radiolaria in the suborder Acantha-
ria. Although this finding was supported by further
evidence (Popofsky [15], Bchmidt [16]), that the
skeleton was celestite was never completely certain
because the chemical analyses made of Acanthometra
pellucidum by Scheviakov (I7) were held to indieate
that the skeleton waz composed of caleium aluminum
gilicate, The issue is clearly stated by IDutchinson
(18). ;

In the present study a plankton sample of 4. pel-
lucidum (sp. T) from the Atlantic?® was analyzed
gravimetrieally, spectrophotometrically, and with
x-ray powder pattern methods* The diffraction pat-
tern was identical with that of celestite. The results of
the chemical analyses are shown in Table 1, with
the analyses reported by Scheviakov (17). The results
are very rough because of the small amounts of ma-
terial that were available for manipulations. They
support the eonclusion from the x-ray patterns that
the main mineralogical crystal form present is
celestite. What Scheviakov's figures mean is still un-
certain. Also obseure is the physiology of the deposi-
tion of celestite,

Incidentally, & eurious error has ecrept into some
standard references (10—12). The radiolaria were de-
seribed as having a skeleton of strontium carbonate,
although apparently no original worker has really
maintained this,

ITI. In the course of experiments in which snails
{Physa) were raised in culture hottles with varving
atrontinm eoncentrations, snailzs were raised with
shells of more than half strontianite. The BSr/Ca
ratio in the shells was about one third the Sr/Ca
ratio in the aguatic enlture medium. The visible ap-
pearance was similar to that of normal aragonite
shalls.

®Collected by the Ringham Oceanographic
S'I:Il"f"iﬂﬂ ldentification iz not completely certain.

* Grateful appreciation i3 expressed to Horace Winchell, of
the Brush Minernlogical Lahoratory, Yale University, foar use

of x-ray facilities, and to James Clark for the first determi-
ration,
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X-ray diffraction demonstrated that the shells with
high strontium eontained tiny crystals of both arago-
nite and strontianite, instead of an isomorphons inter-
mediate of a substitution series. A diffraction pattern
of an artificially mixed powder of strontianite and
aragonite was nearly identical with the diffraction
pattern of the shells. There were lines of both erystal
species present.

The inducement of high strontium in the caleareous
skeletons of organisms deseribed above is not with-
out precedent. Papillon (19), Kinig (20), Stoeltzner
{21), and Kinney and McCollum (22) produced up to
109 strontium eontent in bones of rats fed on high
strontium. Wheeler (27) produced eggshells high in
strontium by feeding chickens high strontium food,
Robison and Hosenheim (24} produeed deposition of
bone salts in bone tissue culture experiments by in-
trodueing a medinm high in strontinm.
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