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east of Windhoek) that are consistent with a Sturtian

age for the Blaubeker Formation. We also interpret the

data in terms of global correlations and discuss the ori-

gin of such 34S-enriched sulfides.

2. Methods

In sedimentary rocks sulfur can exist as pyrite (FeS2),

iron monosulfide (FeS as mackinawite, pyrrhotite or an

amorphous phase), elemental sulfur (S0), sulfate (SO2
4),

or organically-bound sulfur. In this study iron mono-

sulfide and pyrite were extracted from 1 to 5 g of cru-

shed sample. Only the d34S of pyrite was analysed
because it was overwhelmingly the most abundant form.

The sulfur extraction procedure is based on the method

presented in Canfield et al. (1986).

Firstly, monosulfide compounds (acid-volatile-sulfur,

AVS) were removed from the crushed sample by reac-

tion with 6 M hydrochloric acid (HCl) and tin(II)

chloride (SnCl2). The crushed sample was boiled for 5

min with reagents under flow of N2. This converts AVS
to hydrogen sulfide (H2S) gas which is reacted with sil-

ver nitrate (AgNO3) to form the extremely insoluble

silver sulfide (Ag2S).

Pyrite was then removed from the previously treated
sample by reaction with �1 M chromium(II) chloride

(CrCl2) solution that was added to the HCl, SnCl2, and

sample mixture. The mixture was then boiled until all

H2S was evolved from reaction of Cr2þ with pyrite. A

flow of N2 carried the H2S through the apparatus and it

was trapped as Ag2S as the monosulfide extraction

above. Ag2S was collected by filtration, dried, and then

weighed. The Ag2S was stored in plastic sample tubes
until conversion to SO2 by reaction with copper(I) oxide

(Cu2O) at 1050 �C.







mation consists of unsorted boulders and pebbles in an
unstratified fine-sandy to shaly matrix. Boulders are

faceted and striated indicating a glacial origin. The

Gobabis Member is a dark carbonate, consisting of two

main facies, a third has only minor distribution. The

older is a laminite of alternating light and dark car-

bonate with sub-millimeter laminae. Organic content is

0.1–0.2%. The younger facies is a well-bedded to mas-

sive carbonate. The change in facies reflects a movement
from deep to shallow-water environment. The older fa-

cies is very similar to that of Sturtian post-glacial suc-

cessions in Australia (Tapley Hill and Aralka



(Thode, 1991). An euxinic environment would have
d34Sorganic equal to d34Spyrite because of the supply of H2S

with a constant d



2. Although the ocean-upwelling model explains the
sudden rise of d34Ssulfide it has difficulty in explaining the

sudden decline at the close of post-glacial silt deposition

(Tapley Hill Formation and global equivalents; see Fig.



was caused by an episode of massive burial of organic
matter.

6. Conclusion

The Gobabis Member of the Court Formation, in-

tercepted in Tahiti-1 drillhole, has extremely positive

d34Spyrite values, ranging from +16.1 to +61.1& (aver-
age ¼ +37.6&). d13Ccarbonate values range from )5.2 to

)2.2& (average ¼ )3.7&). On the basis of lithology,

stratigraphic setting, and sulfur-isotopic composition,

we correlate the Gobabis Member with Sturtian post-

glacial successions in Australia, Canada, and China.

Comparable units elsewhere in Namibia (Saylor et al.,

1995; Hoffman et al., 1998a; Kennedy et al., 1998;

Halverson et al., 1999; Yoshioka et al., 1999; Frimmel
and Jiang, 2001) are likely to be the same age.

The cause of this enrichment of 34S in sulfides is at

present best explained by similar enrichment in d34Ssulfate

of contemporaneous seawater (perhaps up to +60&).

This rise in seawater d34Ssulfate is considered to be the

result of intense bacterial reduction of sulfate in an an-

oxic ocean during the Sturtian glaciation. The sharp

drop of d34Ssulfide at the end of post-glacial silt deposition
is explained by massive oxygenation of the oceans and

atmosphere, causing weathering of continental sulfides

and oxidation of 32S-enriched sulfides, formed during

the snowball event, to sulfate.
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