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the size of the oxygen amon itself is not 
necessarily definite. The effective size of 
the oxygen anion may depend on the charge 
of neighbouring cation, the pressure and the 
temperature, but is generally considered to 
be 1·32 or 1·40 A. The ideal sphere size 
for a co.ordination number of eight should 
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then be 0·96 A or 1·02 A. In spite of un-
certainties in tho size of the oxygen anion 
and those of the lanthanide cations (Table 
1), it seems reasonable to speculate that the 
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position of tho break in the inflexional type 
of lanthanide pattern can be related to an 
ideal cation size for eight.fold co.ordination. 
This suggests that the inflexion is caused by 
the structure of the anion silicate network 
rather than by the presence of calcium 
cations, although the structure of minerals 
does depend on their chemical content of 
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metallic cations. This interpretat.ion also 
explains the more or less distinct disoon· 
tinuity between the monotonic and in· 
floxional patterns. 
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The monotonic lanthanide pattern is them 
interpreted as an indication of the absence 

Fig. 2. Model of ultra-violet light absorption by sea water. 
abscissa, wavelength (mµ). 

Ordinak, absorbance (1'): 

of eight.fold co.ordination sites in the crystals, and the 
occupation by lanthanides of sites which were mainly of 
six.fold co.ordination, and were predominantly occupied 
by magnesium and ferrous iron. AKIMASA MASUDA 

Goddard Space Flight Cent.Pr, 
Greenbelt, Maryland. 
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Nature of Ultra-violet Absorption of Sea Water 
IT has already been suggested that ultra.violet absorption 
of natural water is a useful index of water quality1-

3
, 

Armstrong and Boalch4 showed that the ultra.violet 
absorption of sea water is about twice that of a solution 
containing the same concentration of inorganic salts, and 
they attributed the difference to thfl presence of organic 
matter. They also recognized that absorption by nitrate 
is likely to be important in deep water. The nature of 
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Fig. 1. Absorbance of sea water. A, Western North Pacific (28° 00' N., 
1% 0 55' E., 5,050 m); B, Sagami Nada (34° 26' N., 139° 40' E., 1,120 m). 

ultra.violet absorption of sea wator, however, has not 
been investigated in detail until now. 

Samples of sea water from tho western North Pacific 
and Sagami Nada were collected during June and July, 
1966. They were filtered through HA .type 'Millipore' 
filters and storfld in tho cold. Ultra-violet absorption 
between 210 and 300 mµ was measured with a cuvette 
1 cm across in a photoelectric photometer; distilled water 
was used as the reference. The absorption was expressed 
in terms of the absorbance coefficient (E). Dissolved 
organic carbon was determined by Monzcl's method•. 

Absorption increases with depth but dissolved organic 
carbon decreases with depth. Analogy with lake water 
suggests that organic matter (which is usually in the form 
of fulvic acid or related substances) in sea water has tho 
following relation, E 220 (absorbance)/organic carbon 
(mg/I.) = 0·02. From this relation, absorbance at 220 
mµ by organic matter was estimatfld. Nitrate absorbs 
light in the short ultra-violet range below 230 mµ. The 
concentration of nitrate, which is loss than 0·10 µg 
atom nitrate-nitrogen/I. in surface water, increases with 
depth. The greatest concentration amounts to about 
40 µg atom nitrate-nitrogen/I., the absorbance of which 
is equivalent to 0· 15 at 220 mµ. Bromide has a very similar 
absorption spectrum to that of sea water which is free 
from organic matter and nitrate. Thfl concentration of 
bromine in sea water is nearly constant and amounts 
to 67 mg bromine/I. (compare with 19 parts per thousand 
of chlorine); the absorbance of bromide is 0· 11 at 220 mp .. 
Absorption by bromide would account for the absorption 
not attributed to organic matter and nitrate. Strong 
absorption of sea water at less than 230 mµ disappears 
completely on addition of concentrated sulphuric acid 
to sea water in tho proportion of 1 : 1 by volume. Absorp· 
tion by bromide also disappears under these conditions. 
Fig. 1 shows the absorbanco of ultra-violet light. 

The absorption of ultra-violet botwnen 210 and :mo 
mµ by sea water can thus be attributed almost entirely 
to organic matter, nitrate and bromid(•, ns :e;hown in Fig. :!. 
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