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parts that exhibit well preserved relict sedimentary textures, away
from veins and late diagenetic silicification.

In thin section, carbonate and chert are intimately associated, and
there are almost no pure chert or carbonate laminae, only chert-rich
and carbonate-rich laminae. Significantly, the lower contact of
member 2 marks a sudden complete disappearance of any clastic
material: this has been interpreted as evidence of the drowning of a
low-relief isolated landmass and onset of fully marine conditions
away from any significant source of erosional (terrigenous) input
(Allwood et al., 2006a, 2007a, b).

The carbonate is almost entirely dolomite, although small in-
clusions of calcite are present in the chert-rich laminae. The dolomite
consists mainly of roughly equigranular, anhedral crystals in a sutured
mosaic (Fig. 5a, d), which is consistent with moderate to advanced
dolomite recrystallization. Very fine grained (∼2 μm) dolomite is
locally abundant, occurring around the margins of some crystals and at
contacts between chert and dolomite laminae (Fig. 5c, d). The fine
grained dolomite is closely associated with organic matter, suggesting
that organic matter may have played a role in its formation. Cross-
cutting relationships indicate that these latter two dolomite fabrics
developed multiple times during diagenesis. A third type of dolomite
occurs locally, and consists of equigranular, euhedral dolomite
rhombs, or partial rhombs, with crystal growth zones (Fig. 5b). The
rhombs commonly occur at the margins of chert-filled laminoid
fenestrae, protruding into the chert in a manner that suggests they are
non-replacive, early diagenetic overgrowths, and that they have not
been overprinted by recrystallization since their formation. In
summary, most of the dolomite is neomorphic and possibly replacive
after calcite or aragonite and some dolomite (D3) probably formed as a
non-replacive, early diagenetic precipitate, but there appears to have
been no significant replacement of non-carbonate phases.

The term chert is used broadly here, to include lithologies
containing microcrystalline quartz as well as mesocrystalline quartz.
The microfabric of chert laminae is variable but consists mainly of
mesocrystalline quartz with undulose extinction and crenulate crystal
boundaries (Fig. 4c). Many chert laminae in the lower part of bed 1/
member 2 show void-fill fabric with wall-coating isopachous
cements, megaquartz or chalcedony infill (Fig. 4f).

Van Kranendonk and Pirajno (2004) proposed that cherts in the
Strelley Pool Formation are hydrothermal in origin, and the finely
laminated chert in member 2 formed when hydrothermal silica
intruded along laminae, replacing carbonate. However, field observa-
tions made in this study indicate that this latter interpretation cannot















dolomite is the matrix of a poorly-sorted siliciclastic rock. Notably,
however, the ‘shale’ could consist of siliciclastic or volcaniclastic
debris, and – as with the chert mixing hyperbola – the steep curve
indicates that only a small amount of contamination was required to
suppress the seawater characteristics. Therefore, the variable Y/Ho
ratios among the carbonate samples probably represent only a very
small degree of siliciclastic or volcaniclastic contamination.

Whereas shale contamination can account for most of the REE+Y
variability, the scatter around the two endmember mixing hyperbolae
and the variability of Y/Ho (and other REE+Y characteristics) in chert
and dolomite samples suggests that there were additional minor inputs
to chemistry of chert and carbonate in member 2. In particular, the
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