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Sharman et al. present a new and very important PETM record within deep-water strata of
the Gulf of Mexico within this manuscript. Data include a new bulk organic d13C record
and associated TOC record, palynology, nannofossils/forams, and a detailed
sedimentologic history. Data spanning the PETM from the Gulf of Mexico has been of long-
standing interest to the broader Paleogene community and this is a welcome contribution.
Broadly, they document a 2 per mille decrease in d13C that corresponds with the
biostratigraphic Paleocene-Eocene boundary. This negative carbon isotope excursion
coincides with a decrease in TOC, increase in terrestrial palynomorphs, a shift towards
finer grained deposition, and reduced bioturbation. This pattern bears a resemblance to
several other PETM sections globally and suggests greater fine-grained sediment flux from
continents and a shift to less oxic conditions. The manuscript is well-written, clear, and
concise. Figures are quite good. My main comments surround some of the interpretations
of the data, though even these are not major. Below I have separated them by topic.

Line 23: Would the increase in CaCO3 post-dating the PETM be more consistent with
increased limestone deposition as a carbon sequestration mechanism? While there is
evidence for ocean acidification and shoaling of the CCD illustrated by the Zachos et al.
2005 Science paper (and others) this was occurring in deeper water overall it seems.
From the description of the GOM data it sounds as though carbonate was not particularly
abundant in the late Paleocene/early Eocene and it is really just a spike post/late-PETM. If
Wilcox Group strata examined here are shallower than 2000 m, the CCD might not have
shoaled that high? And in such a case perhaps the increase is actually the pulse of
carbonate deposition seen in other sections. 

Line 212-224: Removal of hydrocarbon material via the solvent extraction method is
beyond my area of expertise. To an outsider, this seems like an appropriate approach, but
again I am not an expert. However, this is a key sample treatment technique that needs
to be 100% certain since the geologic and climatic interpretations hang on an accurate
d13C curve.

Table 1: Lf-1 should be LF-1 to maintain consistency with text.

The authors invoke a sea-level rise as a needed contributor to sequestering coarse-



grained material in proximal marginal marine environments, while export of fine-grained
component and associated terrestrial palynomorph were able to deposit in deep-water. Is
there sedimentologic evidence for a short-lived transgression within the GOM at the P-E
boundary? It seems that if nonmarine basins are preferentially storing coarser sediment
loads in North America that this phenomenon in a of itself might be sufficient to cause a
shift towards finer grained deposition in deep-water from a mass balance perspective. This
assumes a similar grain size distribution of sediment within the routing system before,
during, and after the PETM. Do the authors have thoughts/opinions on this hypothesis?

Several studies invoke a shift in oxygen availability during the PETM that caused a
reduction in bioturbation. However, it seems to me this also could result if sedimentation
rates increased and biologic disturbance remained constant. In the case of greater
evidence for terrestrial fine-grained sediment export this seems like a possibility to
evaluate in the manuscript’s discussion.

I think the authors may have over-interpreted the CIA shifts observed, particularly given
uncertainties around the CaO. I think the index is too insensitive to evaluate whether a
pulse of fresh source material has been provided.

Final thought, I think the authors could be slightly more conservative with the sequence of
events and the overall structure of the PETM release, body, recovery. My concern is that
for some data (Fig 4) there are not that many data points within the CIE (3-5) which
makes interpreting the finer structure of response difficult and uncertain. I think it is
entirely reasonable to treat the PETM CIE zone as a whole and discuss average responses
until such a point when more samples and analyses are performed. This is also dependent
on the fidelity and precision of the d13Corg data, which are notoriously noisy. I am not
insisting more analyses are performed. The work is certainly comprehensive, and I think a
more conservative interpretation may increase the impact of the work.
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