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able. Table 6.30 summarizes data on the annual accumulation of sulphate in
the various morphological zones of the ocean floor. Accumulation is most
closely related to sediment mass although pelagic sediments are relatively
enriched in sulphate. This is probably due to the higher contribution of
pore-water sulphate to the total sulphur of oxidized pelagic sediments.

Accumulation of reduced sulphur in oceanic sediments generally correlates
with the accumulation of organic carbon except in the case of pelagic sedi-
ments where reduced sulphur levels are extremely low. It has already been
noted that, while oxidized pelagic sediments occupy about 70% of the area of
the world oceans, they contain only about 10% of the total sediment accumu-
lated (see Table 6.30). Thus, in quantitative terms, diagenesis of sulphur is
mainly confined to the 90% of reduced oceanic sediments of the continental
shelf, slope, and rise,

Conclusions regarding the sulphur balance in the World ocean can be
drawn from data given in Tables 6.1, 6.29, and 6.30. Table 6.1 shows that
339.2 TgS is supplied annually to oceans, basically in the form of sulphates.
This flux is composed of nearly equal amounts of natural (169.2 TgS) and
anthropogenic (about 170 TgS) sulphur. The natural input of sulphur to the
oceans is almost balanced by the 126.7 TgS removed each year, mainly in the
form of reduced-sulphur,

The anthropogenic flux thus represents a net accumulation of sulphur in the
oceans. However, as this annual flux is small when compared to the total
sulphate in the oceanic reservoir (1.3 x 10° TgS) neither the concentration of
sulphate—sulphur, nor the properties of the oceanic water on the whole, will
be markedly affected in the foreseeable future,

Part II THE MASS-ISOTOPIC BALANCE OF
SULPHUR IN OCEANIC SEDIMENTS

A. YU LEIN, V. A, GRINENKO, and A. A. MIGDISOV

6.8 FRACTIONATION OF SULPHUR ISOTOPES IN SEA SEDIMENTS

In modern sediments the isotopes of sulphur are fractionated during bacter-
ial sulphate reduction with sulphide becoming enriched in *°S. Interpretations
of sulphur isotopic patterns are generally based on data from experiments
with pure cultures of sulphate-reducing bacteria. These show that there is a
general tendency towards increasing fractionation with decreasing specific
activity (i.e. rate of reduction per cell) of the bacteria (Chambers and
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Trudinger, 1979). Furthermore, the degree of isotopic differentiation be-
tween sulphate and sulphide depends on whether a system is open (unlimited
sulphate supply) or closed (limited sulphate supply). In the latter case sul-
phate becomes enriched in *S during the course of reduction (due to pre-
ferential metabolism of “S0O7) so that sulphides produced early in the reac-
tion will be highly enriched in S relative to the sulphate remaining towards
the end. Moreover, late-stage sulphides will be enriched in **S compared with
those formed early in the reaction.

These considerations also apply to sulphate reduction in sediments, but
here a further variable is introduced by differential diffusion of isotopically
different sulphate ions from overlying waters into sulphate-deficient pore-
waters. Various attempts have been made to express in mathematical form
the effects of these factors on isotope fractionation (J@rgensen, 1978;
Goldhaber and Kaplan, 1980).

The distribution of sulphur isotopes in sea and ocean sediments has been
studied by a number of investigators (e.g Thode et al., 1960; Vinogradov et
al., 1962; Hartmann and Nielsen, 1969; Berner, 1964, 1972, 1974; Kaplan
et al., 1963; Sweeney and Kaplan, 1973; Migdisov et al., 1974; Goldhaber and
Kaplan, 1974; Lein er al., 1976). All of these authors regard bacterial sul-
phate reduction as important in sulphur isotope geochemistry.

The wide range of §'S values in oxidized and reduced forms of sulphur in
sediments is the result of complex interacting geological. hydrodynamic, litho-
logical, physical, physicochemical, and biological factors, most of which have
not been studied in detail. Moreover, the amount of isotopic information is
limited both in the number of analyses and the number of sites studied.

6.8.1 Isotopic Compaosition of Sulphur Compounds in Reduced Sediments of
Inland Seas

Table 6.31 summarizes data on the ™S values of pyrite and sulphate
sulphur in Upper Holocene sediments of the Black Sea, Baltic Sea, and the
Sea of Azov. Only isotopic compositions of sulphate in pore-waters were
measured since the changes in isotopic composition during diagenesis mainly
apply to the sulphate of pore-water and not that in the solid phase of sediments.
The concentrations and isotopic compositions of the other forms of reduced
sulphur (organic, elemental, hydrogen sulphide and dissolved sulphide) were
not estimated in all cases, but as their contribution to the total amount of
reduced sulphur is <10%, they can be neglected in isotopic-mass balance
calculations. The distribution of sulphur isotopes in Black Sea sediments is
discussed by Vinogradov er al.(1962), Grinenko and Grinenko (1974), and
Migdisov er al. (1974). The latter authors also studied the distribution of
sulphur isotopes in the sediments of the Sea of Azov, Similar studies on the
Baltic Sea are described by Migdisov er al. (1974), Lein er al. (1982), and



Table 6,31 Concentration and isotopic composition of sulphate and pyrite sulphur in sediments of the Black, Baltic and Azov seas

Region and sediment type

Locations

Number of
isotopic
analyses

Pyrite

Sulphate

Organic
carbon

(98)"

(8%, Yoa) (%8)"

(6MS, Yoo)

(%C)

References

Black Sea

Hydrogen sulphide zone,
LOOO=2000 m 0-10 cm
horzon

Same region, stabilization
pone, 10-200 cm horizon

Baltic Sea

Western part, Kiel region
clay sludges

Eastern and central parts,
sandy, aleurite and clay
sludges of the upper
Holocene

Central and south-western
parts, sea sites with depths
of 50 m

Reduced sediments of the
upper horizon of the totlal
region, including littoral
sediments

Sea af Azov

The region near Kerch Bay,
sandy, shelly and clay
sludges

Remainder

7

4

4

6

8

11

21

102

49

26

10

1.08

1.35

(.H25

0.204

0.962

~30.8

—26.9

-17.2

-18.2

=236

F9.0

0.068

0.05

0,038

0.055

0.028

0.037

0.055

0,056

+22.5

+25.6

+42.8

+17.6

+40.0

+19.5

+20.1

+13.6

2.57

0.59

Vinogradover al. (1962},
Migdisov ef al. (1974)

Vinogradov et al . {1962)

Hartmann and Nielsen
{1969)
Migdisov er al. (1974)

Lein ef af. (1982)

Lein ef al. (1982)

Migdisov et al. (1974)

"Dy weight Dasis.
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Hartmann and Nielsen (1969). As discussed in section 6.5.1, all of these
reservoirs are characterized by high rates of sulphate reduction.

A. The Black Sea

Table 6.31 shows the average isotopic composition of reduced sulphur and
sulphate in the sediments of the hydrogen sulphide zone of the Black Sea.
Only the 0-10 cm layer of the acrobic zone has been studied (Vinogradov er
al.. 1962) and the results are not discussed here. Pyrite sulphur in the hyd-
rogen sulphide zone has an average §™S value of —23.9%w, while the sulphate
sulphur is enriched in ™S by 5.6%w compared to sca-water.

B. The Baltic Sea

This reservoir is fresher than the Black Sea. The average 6™S value of
sulphate for Kiel Bay is +42.8%m, and sometimes reaches +60%w in the upper
40 cm of the sediment (Hartmann and Nielsen, 1969).

Leiner al. (1982) examined the isotopic composition of sulphur compounds
in 15 m cores of sediments at eight sites in the central and south-western parts
of the Baltic Sea at water depths ranging from 46 to 240 m. Some of the data
are summarized in Fig. 6.35. The sulphate concentration decreased with
depth and was essentially zero at 1.5 m. Accompanying this decrease was an
increase in S content of both sulphate and pyrite.

C. The Sea of Azov

This is the most shallow and the freshest sea of those under consideration.
The salinity and sulphate concentration of the water decrease dramatically
from the Gulf of Kerch towards the sea. The isotopic composition of sulphate
near the Gulf of Kerch is similar to that of the Black Sea pore-water (Table
6.31). Over the remainder of the sea the §*S values for sulphate are more
negative and approximate those for sulphate in the water of the Sea of Azov
(Rabinovich and Veselovsky, 1974). The 4°S value for pyrite sulphur is
positive (Table 6.31).

D. Sulphur balance in sediments of the inland seas (Table 6.32)

The balance was calculated from data on the rates of accumulation of
sulphur (see section 6.6) and the weighted averages of the S values for
pyrite, sulphate, and total sulphur buried in Holocene sediments (Table
6.31).

While there are only minor differences in the pyrite and sulphate concen-
trations in the sediments of the three seas there are large differences in the
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depth 49 m; Lein, unpublished). O—0, sul-
phate reduction rate; B——M, sulphate. 535,
O—0, sulphate; ®——@, pyrite

isotopic compositions of these compounds (Table 6.32). The total sulphur
buried in the sediments of the Black Sea is isotopically lighter than sea-water
sulphate by 41.5%o0 while, in the sediments of the Sea of Azov, the difference
is only 10%w. This may be due to the different intensities of sulphate reduc-
tion in the succession of sediments from the Black Sea through the Baltic Sea
to the Sea of Azov. It is in the Black Sea where the lowest rates of reduction
and, therefore, the highest fractionation of sulphur isotopes occur (Table
6.17).

Thus, the results obtained in these natural systems are in good agreement
with the results of laboratory experiments on the fractionation of sulphur
isotopes by bacterial sulphate reduction.

In these inland seas, aleurite~clay and clay sediments with a similar com-



Table 6.32  Sulphur balance in sediments of the inland seas

Concentration” and isotopic

Sulphur fTux

composition Flux of total sulphur into
Reduced sediment and its isolopic
Sedimentation  Reduced sulphur Sulphate sulphur  Sulphate composition
rale
Sediments {Tg year ') (%5) (%S, Woo) (%S)  (6MS, Yoa) (TS year ') (TeS year ") (8MS, Yo)
Black Sea
Sediments at depths =200 m  75.2 1.35 -26.9 0.124* +26.6 1.0 0.093 1.093 -22.35
Raltic Sea
Reduced sediments over the 324 137 =172 0.050" +24.3 0.44 0.016 0.456 —15.74
total sea area
Sea af Azov
Sediments of the bulk of 27.5 1.0 +9.0 0.056 +13.6 0.27 0.015 0.285 +9.24
freshened water area (depth
11-12 m) (except Kerch reg-
o)
Taotal 1.71 0.124 1.834 ~15.80

Ay weight basis.
In pore-water.

1
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position show a gradual decrease in pore-water sulphate and enrichment in
™S with depth. Correspondingly, pyrites become somewhat heavier with
depth. This is explained by a limited sulphate supply which is associated with:
(1) the reservoirs being freshened; (2) high sedimentation rates which
hamper the diffusive exchange between pore-water and overlying water; (3) a
high rate of sulphate reduction.

Parallel determinations of the isotopic sulphur composition, sedimentation
rate, and sulphate reduction rates in sediments of the Baltic Sea suggest that
diagenetic processes in the Holocene sediments of inland seas occur in a
system closed to sulphate but nearly open for hydrogen sulphide, because
only part of the hydrogen sulphide (15-25%) is fixed in sediments. The total
sulphur flux in sediments of these inland seas is characterized by a very small
contribution of sulphate sulphur compared with reduced sulphur
(Table 6.32).

6.8.2 Isotopic Composition of Sulphur Compounds in Sediments of the Gulf
of California

Of all the marginal seas the Gulf of California is the only one for which
isotopic data are available (Table 6.33). The concentration of organic matter
and sedimentation and sulphate reduction rates in this basin differ markedly
from those of other outlving seas. Therefore, data on the distribution of

Table 6.33 Isotopic composition of sulphur in sediments of the Gulf of California

Sulphate Pore-water &35 (Yan)
Depth  Horizon reduction rate sulphate
Site  (m) {cm) {peg kg~ year ')  (%S) Pyrite  Sulphate
663 1760 15-30 7.2 0.097 =265 +194
45-46 1.7 0.087 | =30.7 —=
245-260 — 0.091 —-37.0 +238
664 1170 55-70 19.2 — —350 +249
120-135 1.2 0.081 | — —
320-340 0.077 -340 +30.7
6635 3260 35-50 372 0.084 | -23.8 +25.7
120-135 19.2 0.061 -10.8 +£356
3o 36 0.036 -55 4432
667 2860 30-50 9.6 - —-280 +204
05115 8.4 0.003 | — +244
190-210 — 0.078 -24.0 4253
240-250 — 0.074 —243 +280
Average for the zone of stabilization of diagenetic processes 243 +29.0

indicated by arrows
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sulphur isotopes in sediments of the Gulf of California should not be extra-
polated to all outlying seas.

Several analyses of the isotopic composition of sulphur in sediments of the
Gulf of California were made by Berner (1970), and a detailed study of
sediment sections at four locations has been undertaken by Lein er al. (1976).
In many sediments sulphate—sulphur tended to become heavier with
depth, although to a variable degree depending on the sulphate content
(Table 6.33). For example in sediments at site 665, which exhibit a high rate
of sulphate reduction and an appreciable sulphate depletion with depth, §*S
(sulphate) reaches +43.2% (Fig. 6.36). Accordingly, pyrite in these sedi-
ments becomes heavier with depth (Fig. 6.36). A similar, though less pro-
nounced, 4*'S pattern was observed in sediments of site 667.

At two other sites (663, 664: Table 6.33, Fig. 6.37) the concentration of
pore-water sulphate remained more or less constant with depth although its
&%S increased by 1-3%u0. The sediments at these sites exhibit relatively low

Sulphote reduction rate (mg$ kg year™)
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f | T S A . .
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Fig. 6.36 Concentration and isotopic com-
position of sulphate in pore-water, and isotopic
composition of pyrite in sediments of the Gulf of
California (site 665, depth 3260 m; Lein er al.,
1976). ALH——~,  sulphate reduction rate;
A——a, sulphate. 6“5, ®—@, sulphate;
O——0, pyrite
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of sulphate in pore-water, and pyrite in sediments
from the Gulf of California (Lein er al., 1976)

rates of sulphate reduction, but contain on average 1% or more pyrite (Table
6.27). At low sulphate reduction rates there is high isotopic fractionation. As
a result there is a general trend towards S enrichment in pyrite with depth
(Table 6.33, Fig. 6.37).

A. Sulphur balance in sediments of the Gulf of California

The balance (Table 6.34) is based on the data presented in section 6.6.4
and Tables 6.27 and 6.33. From the data presented in Tables 6.33 and 6.34 it

Table 6.34 Sulphur balance in sediments of the Gulf of California

Sulphur flux into sediments

Concentration in
sediment (%5) (TgS year™) (535, Yoo)

Reduced Reduced Total Reduced Total
sulphur  Sulphate sulphur  Sulphate sulphur sulphur  Sulphate sulphur

098 0.09 2.66 0.30 2.66 -243% +29.0° -189

From Table 6.27.
b From Table 6.33.
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follows that the isotopic composition of the total sulphur (—18.90%w) buried

in these sediments, is largely determined by the isotopic composition of pyrite
which contains 92% of the total sulphur fixed.

6.8.3 Isotopic Composition of Sulphur in Ocean Sediments

Data on the isotopic composition of sulphur in ocean sediments are sum-
marized in Tables 6.35-6.37. Most studies have been carried out in the
Pacific Ocean and thus conclusions concerning the distribution of sulphur
isotopes can only apply to Pacific Ocean sediments, and even then with
reserve, because of the limited number and uneven distribution of sampling
sites.

Table 6.35 Isotopic composition of sulphur in ocean shelf sediments

%5 (oo
Number
Depth of Reduced
Region Site (m)  samples sulphur Sulphate References
Pacific Ocean
Japan coast 6159 264 1 —28.1 - Ivanov and Lein
(1980)
Mexico coast 668 140 3 -24.6 +30.6 Leinetal. (1976)
Peru coast 1037 316 2 -138 — Migdisov et al.
(1974)
1035-1 260 7 —-28.0 +323
Average -23.6 +31.4
Atlantic Ocean
Region of the 15 +5.2 Thode er al.
Orinoco issue (1960)
(Venezuela)

A. Shelf sediments

Four of the five investigated sections of aleuropelitic sediments had a high
concentration of reduced sulphur enriched in S by an average of 23.6%w
(Table 6.35). In a relatively homogeneous sediment core from site 668
(Fig. 6.38), %S values of sulphate increased with depth as the sulphate
concentration decreased. To a lesser extent the 6°'S values of pyrite also
increased with depth. These trends were not so pronounced in other cores, for
example those from sediments at site 6159 (Fig. 6.39), that had a more mixed
lithological composition with sandy and sandy-aleuritic layers. Shelf sedi-
ments are characterized by a lower sulphate content in pore-water than in the

ocean and by enrichment in **S in sulphate by an average 15.0%w compared to
sea-water sulphate.
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Table 6.36 Isotopic composition of sulphur in continental slope sediments

%5 (“Yon)
Number
Depth of Reduced
Region Site (m) samples suolphur  Sulphate References
Pacific Ocean
Japan coast 6158 490 2 -23.7 +30.9 Ivanov and Lein
(1980)
Mexico coast 669 1000 3 -34.7 +225 Leineral. (1976)
672 2900 2 -36.5 +20.2

Peru coast 1039 1072 2 -29.6 —
California coast 6248 982 2 -20.8 +2L.T Authors’ data

7131 475 3 -18.6 - Authors' data

7184 1000 2 -31.7 +19.4 Authors' data
Average =28.0 +22.9 Authors’ data
Indian Ocean
Hindustan coast 1960 520 -11.0 Authors’ data

1964 2715 -43.6 Authors’ data

Table 6.37 Isotopic composition of sulphur in sediments of the continental rise

88 (Yoo)
MNumber
Depth of Reduced
Region Site (m) samples  sulphur  Sulphate References
Pacific Ocean
Japan 6162 4110 4 -20.8 — Ivanov and Lein
(1980)
California T8T0 4280 3 -36.4 +19.8 Authors’ data
Region near Hawaii 681 4730 2 =337 — Leineral. (1976)
Hess depression 4000 —-43.1 Authors’ data
Peru and Panama 1047 2410 1 —48.7 _ Authors’ data
Trenches 1046 2770 7 —493 +20.0 Authors” data

1043 2800 3 —49.3 — Authors’ data

1041 3200 1 -496  — Authors’ data
Average —41.6 +20.0
Indian Ocean
Somali Trench 1911 5072 9 —41.0 +21.3 Authors’ data

1923 5100 9 —44 .5 +20.8 Authors” data

B. Sediments of the continental slope

The distribution of sulphur isotopes in sediments of the Californian border-
land was reported in detail by Kaplan et al. (1963) and Goldhaber and Kaplan
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(1980). Those 65 values which seem reliable suggest that, in sediments
where the sulphate content decreases markedly with depth (e.g. site 6248,
Fig. 6.40), the §**S values of sulphate in pore-water and of pyrite increase with
depth. Where the isotopic composition of sulphate remains constant with
depth, pyrite becomes enriched in **§ (see section 6.8.3). The distribution and
isotopic composition of sulphur in sediments of the Masatlan region (Mexico)
is illustrated in Fig. 6.41. The sulphate concentration in pore-water remained
constant and there was only a slight increase in 6S (sulphate) with depth; %S
(pyrite) also increased slightly with depth. On average, sediments of the
Pacific Ocean continental slope contain sulphate that is only 3% heavier than

ocean sulphate (Table 6.36); the **S content of pyrite sulphur is higher than in
shelf sediments (see Table 6.35).

C. Sediments of the continental rise

The concentration and isotopic composition of sulphate in pore-water of
sediments of this oceanic zone did not change with depth: the 6*°S value of the
pore-water sulphate was the same as that for sea-water sulphate (+20%m), see
site 1046 (Fig. 6.42).

Reduced sulphur, which represents only a small fraction of the total sulphur
in these sediments, is highly enriched in S (see Fig. 6.42 and Table 6.37).

D. Ocean bed

As discussed in section 6.6, ocean bed sediments contain sulphate, but no
significant amounts of reduced sulphur compounds. The §**S values of sul-
phate of the Pacific Ocean red clays range from +19.6%00 to +20.7%oe, with an
average of +20.3%w (Cortecci, 1975).

6.8.4 Principal Features of the Sulphur Isotope Distribution in Sea and
Ocean Sediments

In an examination of the sulphur isotopic compositions of sulphides in
sediments of Californian offshore basins Goldhaber and Kaplan (1980} found
no relationships between 67°S values and the quantity of sulphur in sediments,
the concentration of organic carbon, sedimentation rate, or distance from the
shore. Nevertheless, they did note that the most negative values for pyrite
(6*‘S = —48.0%w) were in sediments of the Long Basin which is furthest from
the shore, while the most positive values (675 = —7.0%00) were in sediments
nearest to the shore (Marina del Rey, Los Angeles).

6.8.5 Sulphur Balance in Pacific Ocean Sediments

The mass-isotopic balance of sulphur in Pacific Ocean sediments is pre-
sented in Table 6.38. Areas of morphological zones are taken from the
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Oceanographic Encyclopedia (1974) and Lisitsin (1978). Calculations of the
accumulation rates of dry sediment, were based on Gershanovich er al.
(1974). The data presented in Table 6.38 show the following: (1) a regular
decrease in 68 of reduced sulphur with increasing distance from the coast;
(2) a maximum *“S-enrichment in pore-water sulphate in the shelf zone; (3)
enrichment of S in reduced sulphur (S = —30.3%) and a slight en-



Table 6,38  Sulphur balance in Pacific Ocean sediments

BEY
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Concentration and sotopie composition

Heduced sulphur  Sulphate
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Sulphur Mux (TES year ') isOtopic compusiton
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s, Yoo) Reduced  Sulphate  (TeS year ') @5, Yeo)
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richment of *$ in sulphate (S = +21.6%u0) buried in Pacific Ocean sedi-
ments; (4) a dependence of the isotopic composition of total buried sulphur
on the sulphate concentration in sediment: the greater the concentration, the
heavier the isotopic composition of total sulphur; (5) total sulphur buried in
Pacific Ocean sediments is enriched in **S (%S = —15.4%w).

6.8.6 Sulphur Balance in Sediments of the World Oceans

A tentative mass-isotope balance for sulphur in the world oceans has been
calculated by extending the results obtained for Pacific Ocean sediments. The
Pacific Ocean makes up a half of the area of the world oceans and in it are
buried about one-fifth of the reduced sulphur and over one-third of the sul-
phate sulphur deposited annually in sediments (see Tables 6.29, 6.30, and
6.39). Nevertheless, it should be noted that the sedimentation conditions in
the Pacific Ocean have a number of features that are unique to this basin.

Based on the data of Tables 6.39 and 6.40, the weighted average 6™S value
for reduced sulphur in sediments of the world oceans was estimated to be
=27.3%0. The flux of pore-water sulphate to the world ocean sediments
equals 8.4 TgS vear™' (Table 6.8). and the flux of solid phase sulphate is

Table 6.39 [Isotopic composition of reduced sulphur in sediments with different
sulphate reduction rates

Sulphate reduction rate”

(ueS g~" day™") &35 (Yoo}
Minor mediterranean seas 0.645-1.80 -17.0¢
Gulf of California 0,047 —=24.3F
Pacific Ocean shelf 0.043 -23.6¢
Pacific Ocean continental slope 0.011 —28.0F
Deep-water sediments of Somali Trench 0.001 —41.6/

and Pacific Ocean

"Data from Table 6.17.
*~"Data from Tables 6.32, 6.33, 6,33, 6.36, 6,37 respectively.

Table 6.40 Isotopic composition of reduced sulphur in
sediments of the world oceans

Sulphur flux
Morphological zones (TgS vear™) 68 (You)
Shelf 104 =236
Continental slope and rise BE.0 —28.0

Total reduced sulphur 984 —27.5
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Table 6.41 Isotopic composition of sulphate sulphur in
sediments of the world oceans

Sulphate” flux

Morphological zones (Te5 vear™!) 748" ("oo)
Pore-water sulphate
Shelf 1.1 +31.4
Continental slope and rise 53 +21.5
Ocean bed 2.0 +20.0

B4 +22.4
Solid-phase sulphare
Total ocean 194 +20.0
Total sulphate sulphur 27.8 +20.7°

“From Tables 6.8 and 6.9.
J'We[g__hted average from Table 6.38,

19.4 TgS year™' (Table 6.9). The total flux of sulphate sulphur from bottom
water to the world ocean sediments is 27.8 TgS vear™’ (Table 6.9). From
isotopic data on pore-water sulphate in sediments of the different morpho-
logical zones of the Pacific Ocean the calculated weighted average for the
isotopic composition of sulphate in pore-water of the world ocean sediments
is +22.4%m. If the isotopic composition of sulphate sulphur in the solid phase
of sediments is equal to that of sea-water sulphate (i.e. +20%u), then the
weighted average for the isotopic composition of total buried sulphate is
+20.7"%an (Table 6.41). From these data it can be calculated that the isotopic
composition of the total sulphur buried in the world ocean sediments is
—16.9% 00, This value is comparable with the average isotopic composition of
the total sulphur in clay rocks of the lithosphere (Chapter 2).
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