
SED
6, C413–C416, 2014

Interactive
Comment

Full Screen / Esc

Printer-friendly Version

Interactive Discussion

Discussion Paper

Solid Earth Discuss., 6, C413–C416, 2014
www.solid-earth-discuss.net/6/C413/2014/
© Author(s) 2014. This work is distributed under
the Creative Commons Attribute 3.0 License.

O
pen A

ccess

Solid Earth
Discussions

Interactive comment on “Record of Early Toarcian
carbon cycle perturbations in a nearshore
environment: the Bascharage section
(easternmost Paris Basin)” by M. Hermoso et al.

C. Pearce (Referee)

C.R.Pearce@soton.ac.uk

Received and published: 14 May 2014

This manuscript by Hermoso et al. presents new sedimentological and geochemi-
cal data from Early Jurassic sediments deposited in a nearshore environment within
the Paris Basin. The studied interval (late Pliensbachian to early Toarcian) spans
an interval of major climate change known as the Toarcian Oceanic Anoxic Event (T-
OAE), during which there is evidence for the widespread expansion of reducing marine
conditions. The data presented in this manuscript comes from sediments exposed in
Bascharage, Luxembourg, and reveals changes consistent with those observed in tem-
porally equivalent deposits, confirming that these sediments faithfully record the global
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expression of the T-OAE. Additional features observed in the Bascharage succession
(most notably a second carbon isotope excursion within the elegantulum sub-zone)
are attributed to localised changes in basinal conditions. Overall this is a clear and
well-constructed manuscript that improves our understanding of how an interval of ma-
jor environmental change is recorded in different marine settings. The observation of
anoxic sediments and characteristic isotope profiles from a nearshore marine setting
demonstrates that the environmental changes observed during T-OAE were not re-
stricted to deep marine basins, and opens the possibility of deriving equivalent records
from other global sites. In my opinion these results are therefore suitable for publication
in Solid Earth.

One of the key points made throughout the manuscript is the correlation between the
geochemical records (δ13C and δ18O) and the sedimentological changes that are in-
dicative of marine anoxia (e.g. increase in TOC content and the occurrence of lami-
nated black shales). The authors quite rightly point out that these changes are used
to define the T-OAE in other sedimentary successions, and their agreement with the
biostratigraphy lends credence to the fact that the sediments exposed in Bascharage
do indeed record this interval. However, there are a few aspects of the new record that
warrant further explanation/clarification:

1) What change in δ13C at Bascharage is interpreted as the positive excursion that
defines the T-OAE in these sediments? The two negative δ13C excursions are clearly
visible in Fig. 4, but I cannot identify the positive excursion that the authors refer to on
p1074 (lines 109-111) and in Section 5.3. To me, the clear δ13C increase within the
elegantulum subzone reflects the recovery of seawater δ13C following the 1st negative
δ13C excursion (CIE 1), thus isn’t necessarily equivalent to the positive δ13C excursion
found in other Toarcian-aged sediments. It would be helpful if the authors were more
specific about what they define as the positive δ13C excursion at Bascharage, and how
the magnitude and timing of this excursion compares to other Toarcian sections.

2) The authors state that the principal difference between CIE’s 1 and 2 is the relation-
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ship between δ13C and δ18O (namely that δ18O decreases during the negative δ13C
shift associated with CIE 1 but increases with each negative δ13C step in CIE 2). How-
ever, Fig. 4 appears to indicate a notable (>2 ‰ increase in δ18O at the very start of
CIE 1 that is not mentioned by the authors. Why is this δ18O increase different to those
within CIE 2, and what are its palaeoceanographical implications? Furthermore, how
reliable are the variations in δ18O observed during CIE 2 (they don’t appear to be that
large relative to some of the other changes presented in Fig. 4), and is the different
relationship between δ13C and δ18O in CIE’s 1 and 2 supported by a change in their
relationship when plotted against each other?

3) I am confused by the δ18O records shown in Figs. 4 and 6. They should theoretically
be exactly the same, however in Fig. 6 the δ18O values at 500 cm are ∼ -3.5 ‰ (one
of the highest values observed between 500 cm and 1100 cm), whereas in Fig. 4 the
δ18O values at 500 cm appear to be ∼ -5 ‰ and subsequently increase to values
of ∼-3.5 ‰ during CIE 2. Why is there this apparent discrepancy between the two
figures?

4) Finally, although the authors provide a sufficient amount of information to support
their interpretation of the δ13C and δ18O records (and other sedimentological changes
observed at Bascharage), I feel that they could possibly expand their discussion in Sec-
tions 5.2/5.3 to provide some consideration of whether the studied succession simply
represents an expanded interval over the four δ13C steps observed in other locations
(e.g. in Yorkshire; Kemp et al., 2005). Given the inferred high detrital sedimentation
rates at Bascharage (p1074, line 17) is it possible that the multiple negative shifts in
δ13C recorded in this study are in fact the same as those observed elsewhere, albeit
with an expanded sedimentary interval between the 1st and 2nd δ13C shifts? Related
to this, how robust is the biostratigraphic framework for this succession? Although
briefly dealt with in section 2.2, it is not clear whether the subzone boundaries used
in Figs. 2, 4,5 and 6 are those defined in this study or by previous workers, and what
impact any uncertainty in the age of the sediments may have on the interpretation of
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the new geochemical records. Whilst I don’t expect these considerations to change
the interpretation of the new data, I think that the manuscript would benefit from the
clarification and/or further consideration of these issues.

Other specific comments:

p1075, Line 11: . . .some intervals corresponded. . .

p1080, Line 26: No carbonate was detected in the black shales between 2.6. . .

p1080, Line 26: This absence of carbonate is explained by high detrital input (p1084,
lines 26-27). However presumably the fact that it corresponds with the most intense
period of marine anoxia (i.e. highest TOC contents) is also significant and worth dis-
cussing?

p1082, Line 20: In detail, although. . .

p1083, Line 18: ratios of 0 ‰ (carbon). . .

p1084, Line 19: According to Fig. 4, it is the sediments within the Marnes d’Ottemt
Formation that have δ13C values of ∼0 ‰ not the Marnes à Semicelatium Formation
as stated.

p1088, Lines 12-13: I would rephrase this sentence as it could be applied to all of
the sediments investigated in this study (i.e. implying that none of the δ13C and δ18O
data generated is meaningful). I do not believe that this is the case – only the very
lowest exposed sediments appeared to show any variation that could potentially be
disregarded as non-representative of marine conditions.

Fig. 1: Locality 4 (Yorkshire) has not been identified.

Figs. 4 and 6: See previous comment regarding the apparent miss-match between the
δ18O records in these figures.
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