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Pytkowicz [1972] is correct in assuming that
we used Figure 1 given by Hawley and Pytko-
wicz [1969] when constructing Figure 4 of our
paper [Ben-Yaakov and Kaplan, 1971]. This
procedure was deemed necessary, because Table
3 given by Hawley and Pytkowicz corresponds
to a station at a much higher latitude (~50°IN)
than our reported carbonate saturometer sta-
tions (~32°N). The degree of carbonate satu-
ration in the Pacific is quite variable [Lyakhin,
1968; Hawley and Pytkowicz, 1969], and there
is no point in comparing two profiles taken at
different regions, as explained in our paper on
page 727. Furthermore, owing to the uncer-
tainty in interpolating the upper-layer points
from Figure 1 in Hawley and Pytkowicz, we
used only the points below 1000 meters in our
Figure 4 and limited the comparison to the
deep points. However, Pytkowicz is correct in
describing the results published by him and his
co-workers, especially in regard to the carbonate
saturation minimum, which they drew attention
to in an earlier paper [Pytkowicz and Fowler,
1967].

No comparison was made between our results
and previous papers by Pytkowicz and his co-
workers [Pytkowicz, 1972] for two reasons.
First, they do not present data from the region
of our saturometer station, and, second, the
results of Hawley and Pytkowicz surpass the
earlier results in that they are based on im-
proved constants [Hawley and Pytkowicz, 1969,
p. 1557].

The problem of calcite-sea-water interaction
was thoroughly investigated by Ben-Yaakov and
Kaplan [1969] and Ben-Yaakov [1970], and
we are well aware of the problems and pitfalls.
Our results generally agree with the conclusion
of Chave et al. [1962], Chave and Schmalz
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[1966], Berner [1966], Weyl [1967], and
Bischoff [1968] in regard to the role of mag-
nesium ions on the solubility of calcite in super-
saturated sea water. It was found that the un-
certainty due to this effect can be minimized
by increasing the solid to sea-water ratio in a
carbonate saturometer experiment. This ratio
is maximized in the in situ carbonate saturom-
eter as the glass electrode of the saturometer is
placed in a slurry of crushed calcite [Ben-
Yaakov, 1970; Ben-Yaakov and Kaplan, 1971].

It should be emphasized, in this connection,
that the problem associated with the specific
nature of calcite-sea-water interaction may have

“affected not only our results (at supersaturated

layers) but also the determination of the con-
stants used to calculate the in situ degree of
saturation from analyses of sampled waters
[Edmond and Gieskes, 1970]. Consider, for ex-
ample, the experimental procedure of Pytkowicz
and Fowler [1969] for determining the pressure
coeflicients of the solubility of calcite in sea
water. They placed calcareous tests of pelagic
foraminifera in artificial sea water and then
pressurized the sample and measured the pH
shift. However, by placing the foraminifera in
supersaturated water (artificial sea water equi-
librated with the atmosphere will be super-
saturated with respect to calcite) they might
have formed a coat of highly soluble mag-
nesium-calcite [Weyl, 1967; Ben-Yaakow, 1970],
which probably redissolved as the pressure was
increased. One may argue then that the meas-
ured pressure coefficient is that of high mag-
nesium-calcite and not of the original mineral
composing the tests (which is low magnesium-
calcite). It should also be noted that Hawley
and Pytkowicz [1969, p. 1559] encountered
difficulties when attempting to measure the
pressure coefficient of calcite solubility (prob-
ably because of the same problem) and assumed,
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in their saturation calculations, that the pressure
effect on calecite solubility is identical to that
of aragonite solubility. It appears, then, that
the problem is not unique to our experimental
procedure but rather to all avalable data on
calcite solubility in sea water.

The recalculated data of Lt et al. [1969] by
the method of Edmond and Gieskes [1970] im-
proves the agreement between our reported re-
sults [Ben-Yaakov and Kaplan, 1971] and theirs
for the deep points at approximately 30°N. The
degree of calcite saturation calculated from Rus-
sian measurements [National Oceanographic
Data Center, 1958, 1959] by Lyakhin [1968]
and Hauwley and Pytkowicz [1969] is consist-
ently lower. However, the important difference
between the two sets of data is the shape of the
calcite saturation—depth curve and not only the
magnitude of degree of saturation. The Russian
data suggest that at 30°N in the Pacific the
degree of calcite saturation decreases rather
gradually below a depth of approximately 1000
meters. However, the recalculated results of
Li et al. [1969], for approximately the same
latitude, show an interesting feature. Caleite
saturation decreases approximately 69 per 1000
meters between 2000 and 4000 meters (IP/K’sp
= 0.86 at 3000 meters) but decreases at about
twice this rate below 4000 meters. This behavior
resembles the results of Peterson [1966] and
Berger [1967], who reported that the rate of
calcite dissolution in the central Pacific increases
markedly below approximately 3700 meters, The
depth of this abrupt change in dissolution was
first termed ‘lysocline’ by Berger [1968, 1970]
from solution of less resistant calcareous tests
and is related to the carbonate compensation
depth [Ruddiman and Heezen, 1967; Berger,
1968, 1970; Heath and Culberson, 1970].

Pytkowicz is correct in stating that the car-
bonate compensation depth is not the boundary
line between supersaturated and undersaturated
waters. However, as solution rates are generally
considered to be diffusion dependent [Berner,
1971], one would expect to detect a correlation
between the degree of carbonate saturation and
the carbonate compensation depth. The data of
Li et al. [1969] seem to show such a correla-
tion. The mechanisms producing the carbonate
compensation depth are still not well under-
stood; therefore, it is wise to investigate the
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problem by application of different experimental
techniques.
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