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Four global-scale sedimentation breaks occurred during the Creta-
ceous. Mantle plumes have been suggested as a cause; with the em-
placement of a Large Igneous Province (LIP) initiating the uplift neces-
sary to disrupt sedimentation. A comparison of the timing of global-
scale sedimentation breaks with the timing of LIP emplacement shows
that the Jurassic—Cretaceous (~145 Ma), the Early—Late Cretaceous
(~99.6), the Santonian—Campanian (~83.5 Ma), and the Cretaceous—
Paleogene (~65.5) sedimentation breaks can be temporally correlated
with mantle plumes with different degrees of uncertainty. A comparison
of the geographical location of global-scale sedimentation breaks with
the location of LIP emplacement, revealed a spatial correlation between
the Venezuelan—Colombian and the Kerguelen LIPs with the unconfor-
mities of the Early—Late Cretaceous boundary (Fig. 1B). Similarly, the
Peary Land and the Deccan LIPs were of a magnitude that could have
initiated the uplift, which caused the Cretaceous—Paleogene sedimentary
unconformity (Fig. 1D). However, no appropriate geospatial correla-
tions were found for the Jurassic—Cretaceous (Fig. 1A) and the Santo-
nian—Campanian (Fig. 1C) global-scale sedimentation breaks.
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Fig. 1. Palaecogeographical distribution of unconformities and mantle plumes at
times of the Cretaceous global-scale sedimentation breaks (A-D). Plate tectonic
reconstructions are simplified from Scotese (2004). Constraints by Stampfli and
Borel (2002) for the Neotethys and Smith (2003) for the Pacific are accounted.

An analysis of the distribution of the Santonian—Campanian sedi-
mentation break around the Earth indicates that Eurasia and a large por-
tion of Africa—Arabia were affected by an interruption in depositional
systems. Thus, a LIP emplacement somewhere in the Neo-Tethys Ocean
or on its northern margin can be hypothesized. Although no direct evi-
dence 1s known, magmatic complexes related to that probable LIP might
have been erased by subduction along the northern Neo-Tethyan margin
and further closure of this ocean. Therefore, this missing Late Creta-
ceous LIP may never be found "physically" and its remains are likely
dispersed somewhere within the structure of Central or Southern Asia.
Thus, recognition of the Santonian—Campanian sedimentation break can
serve as one of the reliable, although indirect evidences to the emplace-
ment of this enigmatic LIP. Relationships of the latter with magmatic
activity in Madagascar, the Seychelles, and the Saya de Maha bank
should be testified.

Three issues may complicate the analyses above. Firstly, not all of
the LIPs recognized necessarily represent plume activity. Thus, if any of
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the Cretaceous LIPs discussed were not produced by mantle-plume up-
lift we would not expect them to be associated with interruption of the
sedimentary record. Secondly, the size and frequency of mantle plumes
that occurred during the Cretaceous may, in contrast, have been under-
estimated. The Neo-Tethys Ocean provides an interesting example; San-
tonian—Campanian sedimentation was clearly interrupted in regions sur-
rounding the Neotethys, yet no LIP has been identified. Thirdly, it is
possible that the position of the mantle plume may influence any uplift
associated with LIP emplacement. At the Early—Late Cretaceous and the
Cretaceous—Paleogene transitions, LIPs were located on continents or
on their margins. In contrast, the LIPs of the Early Cretaceous and the
Middle Cretaceous (e.g., the Ontong Java Plateau) were centered within
oceans. When considering the oceanic locations, even uplift associate
with large LIPs, might not significantly affect a far-located continent,
and thus would not interrupt sedimentation within the latter.

In general, the results argue against a simple causal mechanism be-
tween plume activity and a resultant break in the sedimentological re-
cord. Major eustatic falls resulting from climate changes can be consid-
ered as another mechanism for global-scale sedimentation breaks.
However, a similar temporal and geospatial comparison would be nec-
essary to test this alternative mechanism. A clearer distinction between
plume-related and plume-unrelated LIPs, new techniques to identify
missing oceanic plateaus, and better documentation of global-scale un-
conformities will be the key to improving the analyses presented here.

The authors gratefully thank A.H. Jahren (USA) for her constructive sugges-
tions.
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