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Introduction

At El Caribe, Guatemala, we reported the presence of
up to 10±15% altered glass spherules near the top of
the breccia, which is located stratigraphically near the
K/T boundary, and linked these to the Chicxulub
impact (Stinnesbeck et al. l997). We also noted that
analyses of Ir by R. Rocchia failed to show anomalous
concentrations at the top of the breccia (Stinnesbeck
et al. l997, p. 703). In this short note we amend this
statement and elaborate as to the actual Ir values
reported by Rocchia and the precise stratigraphic posi-
tion of the Ir analyses made by him in our section as
well as the section collected by Fourcade et al. (l998).
We then place these findings within the context of
new geological studies in Haiti and Guatemala.

In our original publication we stated that ªSome
breccias contain up to approximately 10±15% spher-
ules but no anomalous iridium concentrations were
detectedº (Stinnesbeck et al. 1997; R. Rocchia, pers.
commun.). This statement is erroneous in that the
samples analysed for us by R. Rocchia are above the
breccia and no breccia samples were analysed in our
study. However, in a separate study of the same out-
crop locality by Fourcade et al. (1998), R. Rocchia
analysed a breccia sample with altered spherules and
recorded ªa low but significant iridium concentration
(0.4 ng/g)º (Fourcade et al. 1998, p. 50). This finding
strengthens our observation that the top of the breccia

is linked to a spherule-producing event near the end
of the Cretaceous, which may be the Chicxulub event.

The samples we sent to R. Rocchia for Ir analysis
were from a 10-cm-thick shale interval between 30
and 40 cm above the top of the breccia (see Fig. 1).
Three samples (C16, C17, C18) from the top of the
marly limestone and base of the shale layer yielded
only background values of 0.08 ng/g; sample C19 was
lost. Sample C20 near the top of the shale layer
yielded 0.23 ng/g and Fourcade et al. (l998, sample 7,
p. 50) reported a value of 0.2 ng/g for the same inter-
val; sample C21 at the base of the overlying marly
limestone yielded 0.15 ng/g. In another shale layer
1.2 m above the top of the breccia, Fourcade et al.
(l998, p.50) reported another small Ir anomaly of
0.1 ng/g (Fig. 1). Hence, there are three intervals of
elevated Ir values: at the K/T boundary, in the lower
Parvularugoglobigerina eugubina (Pla) Zone, and near
the base of the Plb-c Zone.

The K/T Ir anomalies are frequently above l.0 ng/g;
therefore, we do not generally consider Ir values of
0.1±0.2 ng/g as significant. However, our recent studies
in Haiti and Guatemala reveal similar small multiple
Ir anomalies as observed in the Guatemala sections,
and that leads us to reconsider our previous viewpoint.
An important aspect of these small Ir anomalies is
that they are stratigraphically separated. The first and
most significant Ir value (0.4 ng/g) is reported by
Fourcade et al. (1998, p. 50) at the top of the breccia
together with altered glass spherules within ªa matrix
of argillaceous limestone with very small planktonic
foraminifers (P. eugubina and/or E. fringa)º.... ªDa-
nian species of dinoflagellate Membranilarnacia?
tenella were also foundº. This suggests that the spher-
ule-bearing top of the breccia was deposited in the
early Danian Zone P1a (P. eugubina Zone) as shown
in Fig. 1 and similar to Haiti, as discussed herein.

The second intriguing aspect is the slightly elevated
Ir concentration of 0.23 and 0.15 ng/g at the top of the
shale layer and at the base of the overlying marly
limestone, respectively, and approximately 40 cm
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above the breccia at the El Caribe section (Fig. 1).
Stratigraphically, this shale layer is within the P. eugu-
bina Zone (P1a); however, the presence of Planorota-
lites compressus, Globanomalina pentagona and Eoglo-
bigerina trivialis indicates that this Ir enrichment is
well above the basal Danian. Recently, Fourcade et
al. (1998, p. 49) also reported a 0.35 ng/g Ir enrich-
ment at the base of a marly shale layer that directly
overlies the breccia at another Guatemala section at
Actela. Our stratigraphic analysis of this section
revealed 14 Danian species including P. compressus,
G. pentagona and E. trivialis at this interval overlying
an erosional surface of the breccia (Fig. 1; Stinnesbeck
et al. 1997, p. 700). The presence of these Danian spe-
cies indicates that the Ir enrichment at Actela is at the
same stratigraphic interval within Zone P1a, as that

observed at the El Caribe section. This suggests that
in Guatemala there are two Ir anomalies, one at or
just above the K/T boundary (base Pla) and one
within Pla (Fig. 2).

Our recent studies of new and expanded sections at
Beloc, Haiti, reveal a similar sequence of events.
There, the spherule-rich sediments are within the early
Danian P. eugubina Zone as indicated by the presence
of abundant tiny ( < 63 mm) early Danian planktic
foraminiferal assemblages (P1a; Stinnesbeck et al.
l999; G. Keller et al., in preparation). Previous studies
reported these spherule-rich deposits as K/T age based
on analyses of the larger size fraction ( > 63 mm) which
does not contain Danian species (e.g. Maurasse and
Sen l991; Jehanno et al. l992; Leroux et al. l995;
Lamolda et al. l997). This misleading age assignment,
and the presence of spherules interpreted as impact
glass, mixed within bioclastic debris, led Bralower et
al. (l998) to interpret these deposits as a ªK/T bound-
ary cocktailº. The presence of early Danian faunas in
the spherule-rich deposits in Haiti and Guatemala

Fig. 1 Stratigraphic ranges of planktic foraminifera and occur-
rences of elevated Ir values across the K±T transition at El Car-
ibe. Ir values from R. Rocchia (pers. commun.) and Fourcade et
al. (1998)
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indicates that the K/T boundary cocktail consists of
reworked sediments within the early Danian P. eugu-
bina (Pla) Zone.

In the Haiti sections we observed an Ir concentra-
tion of 1.0 ng/g above the spherule-rich deposit and
within the lower part of Zone Pla (Stüben et al. l999).
This anomaly is stratigraphically equivalent to the Ir
anomalies in Zone Pla at Caribe and Actela (Fig. 2)
and does not appear to be the result of reworking and
postdepositional transport of Ir (Stüben et al. l999).
Another Ir anomaly of 0.6 ng/g was observed in the
upper Pla Zone (G. Keller et al., in preparation).
Thus, it is possible that there are multiple Ir-pro-
ducing events during the K/T transition. Additional
studies are necessary to document the stratigraphic
distribution of Ir enrichments in the early Danian.
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