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Il.-TriE ORIGIN Or THE PIIYSIOLOGICAL RELATION 0F THE
CIIEMICAL ELEMENT iN ]3LOOD PLASMA.

1 have thus deait at somne length upon the importance of the
history of sea ivater, and îvith Joly's vieîvs and those of his critics,
because ail tliis leads up to a question xvhich is of very great importance
to the physiologist. The lifé of the globe in the carlier geological ages,
so far as the strata reveal to us the past history of the earth, as already
pointed out, wvas closely associated wvith the sea. It is indeed almost
universally assumed that tife began in the ocean and continued in
association wvith it atone tilt the close of the Cambrian period, atthough
the presence of graphite in Cambrian and older rocks seems to indicate
that vegetable organismas wvere accommodating themnselves to a land life.
Even this may flot be an exception, for these rocks must have been laid
doîva under %vater, and therefore their organic remains îvould be those
of the sea. If accordingly we could know what the composition of the
sea wvater in the Cambrian and pre-Cambrian periods ivas, ive îvould, in
ail probability, be able to determine some of the chemnical and physical
forces to îvhich living inatter wvas then subjected and thus explain the
relations which obtain to-day in living matter between it and its
saîts. In a recent paper* 1 have pointed out that the relative propor-
tions of the elements, sodium, potassium, and calcium in the plasma of
the blood are surprisingly vcry like those which are fouîid in the oreanl
wvater of to-day, and that the différences ivhicli obtain betveen the two
series of proportions of these elements may be exptaiined on the -round
that sucli proportions iii the blood plasma are those that obtained in
ancient sea ivater when the ancestral form of Vertebrates, ii îvhich sea
water was the circulatory fluid, as it is in many marine formns to-day,
acquired a closed circulatory system. That thc ancient proportions are
reproduced to-day in al forins, which have a closed circulation, 1
attribute to the influence of lieredity, the celîs of the organisms havingr
for ages been associated with the sodium, potassium, and calcium iii
certain proportions, and hiaving been accommodated to them, the
relations ultimately became s0 flxed that living matter reproduces thc
ancient proportions in the fluids which bathe itself. There is one point
iii which the proportions in the circulatory fluid and those in sea wvater
differ, and that is iii respect to the magnesium. In the sea ivater of to-
day there are 1 1.9.9 parts of magnesiumn for every ioo of sodium, wvhile
in plasma there are o.8 parts of magnesium to 100 of sodium. This is
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