UNIVERSITY OF LEEDS

This is a repository copy of Comment on “Quantitative biochronology of the
Permian-Triassic boundary in South China based on conodont unitary associations” by
Brosse et al. (2016).

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/107675/

Version: Accepted Version

Article:

Jiang, H, Wignall, PB, Chen, Z-Q et al. (4 more authors) (2017) Comment on “Quantitative
biochronology of the Permian—Triassic boundary in South China based on conodont
unitary associations” by Brosse et al. (2016). Earth-Science Reviews, 164. pp. 257-258.
ISSN 0012-8252

https://doi.org/10.1016/j.earscirev.2016.07.008

© 2016 Elsevier B.V. This manuscript version is made available under the CC-BY-NC-ND
4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/

Reuse

Unless indicated otherwise, fulltext items are protected by copyright with all rights reserved. The copyright
exception in section 29 of the Copyright, Designs and Patents Act 1988 allows the making of a single copy
solely for the purpose of non-commercial research or private study within the limits of fair dealing. The
publisher or other rights-holder may allow further reproduction and re-use of this version - refer to the White
Rose Research Online record for this item. Where records identify the publisher as the copyright holder,
users can verify any specific terms of use on the publisher’s website.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

g‘ EARTH-SCIENCE

G

Comment on “Quantitative biochronology of the Permian—Triassic boundary.. REVIEW

Accepted Manuscript

Haishui Jiang, Paul B. Wignall, Zhong-Qiang Chen, Shucheng Xie,
long Lai, Haijun Song, Lina Wang

PII: S0012-8252(16)30183-0

DOI: doi:10.1016/j.earscirev.2016.07.008
Reference: EARTH 2290

To appear in: Earth Science Reviews

Received date: 6 May 2016
Revised date: 16 July 2016
Accepted date: 21 July 2016

Please cite this article as: Jiang, Haishui, Wignall, Paul B., Chen, Zhong-Qiang,
Xie, Shucheng, Lai, Xulong, Song, Haijun, Wang, Lina, Comment on “Quantita-
tive biochronology of the Permian—Triassic boundary in South China based on con-
odont unitary associations” by Brosse et al. (2016), Earth Science Reviews (2016),
doi:10.1016/j.earscirev.2016.07.008

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/10.1016/j.earscirev.2016.07.008
http://dx.doi.org/10.1016/j.earscirev.2016.07.008

Comment on “Quantitative biochronology of the Permian-Triassic
boundary in South China based on conodont unitary associations” by

Brosse et al. (2016)

Haishui Jiang® *, Paul B. Wignalf, Zhong-Qiang, Chén Shucheng Xi&", Xulong

Lai*®, Haijun Sond” Lina Wang™®

% State Key Laboratory of Biogeology and Environment Geology, China University of
Geosciences, Wuhan 430074, China.

P School of Earth Sciences, China University of Geosciences, Wuhan, 430074, China.
¢ School of Earth and Environment, University of Leeds, Leeds LS2 9JT, UK.

*Corresponding author (H. Jiang); E-mail: jiangliuis@163.com

Abstract: Recently, Brosse et al. (2016) have proposed the use of conodont Unitary
Associations Zones (UAZs) to substantially modify the biostratigraphy of the
PermianTriassic transition and to redefine the Permiaiassic boundary (PTB).
However, in our opinion, the UAZ analysis presented by Brosse et al. (2016) is based
on unreliable taxonomic data sets with unjustified taxonomic re-assessments. No
evidence shows that the UAZ approach improves the biozone biostratigraphy
currently used to date the PTB.
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Brosse, Bucher and Goudemand (2016) have proposed the use of conodont
Unitary Associations Zones (UAZs) to substantially modify the biostratigraphy of the
PermianTriassic transition and to redefine the chosen level of the Peffniassic
boundary (PTB), because of a perceived weakness of conventional interval zones
They state that these zones have diachronous boundaries caused by the first
occurrences (FOs) of conodont species being subjeétidal ecological conditions,
sampling effort and selective preservatiorlowever, conodont distributions also
define the UAZs, and the latter therefore suffer from the same problems. As
re-introduced in Guex et al. (2015), the Unitary Association Method mainly provides
biochronological time scales of discrete UAZs defined by characteristic species
Strata lacking these characteristic species cannot be assigned to any zones but are,
instead, termed "intervals of separation”, which vary greatly in duration amongst
sections.

The UAZ approach provides a much lower-resolution biostratigraphy than the
existing conodont zones that are defined by the first appearance datum (FAD) of
zonal species. For example, Brosse et al. (2016) established six UAZs over the
PermianTriassic transition. Among them, five UAZs were recognized from the
Meishan section, South China. In contrast, seven conodont zones have been
established from the same stratal interval of the same section by means of
conventional biostratigraphical appobes (Jiang et al., 2007; Zhang et al., 2009;
Jiang et al., 2011; Chen et al., 2015). Moreover, an even worse scenario appears in

another well-studied PTB section in Shangsi, northern Sichuan Province, South China.



Therein, three UAZs are established Brpsse et al. (2016) in an interval with six
conodont interval zones (Jiang et al., 20IMhus, the UAZ approach generatas
lower-resolution correlation scheme and leaves many strata undated. However, the
key feature of the UAZs, according to Brosse et al. (2016), is their improved
“accuracy”. However, the so-called improvemenis not dueto the UAZ method itself,

but to substantial taxonomic re-assessment of published conodont occurrences by
Brosse et al. (2016). We interpret the discrepancy between the newly proposed UAZ
correlations (Brosse et al., 2016) and current biozones to be due to the failure to use
the most recent published conodont ranges from some key Chinese sections (i.e.,
Jiang et al., 2011; Chen et al., 2015).

To establish conodont UAZs, Brosse et al. (2016) studied six PTB sites, namely
Meishan, Shangsi, Yangou, Dawen, Dajiang, and Wuzhuan, in South China with
well-established conodont records. Surprisinglyatigraphical ranges of some key
conodont elements/zones in the Meishan, Dawen, and Bianyang sections were
incorrectly placed when Brosse et al. (2016) undertook their UAZ analysis. In
Meishan, these authors placed the base of the Hindeodus changxingensis Zone at the
base of Bed 27 and the base of the Isarcicella staeschi Zone at the base of Bed 27d,
but these have been placatithe bases of Bed 26 and Bed 28, respectively in the
latest literatures (see Zhang et al. 2009; Jiang et al. 2011). The Dawen biostratigraphy
uses the findings of Chen et al. (2009), but these authors failed to note the earliest
studies of Liu et al. (2007), which has a significant impact on the chosen zonal

boundaries (see discussionJiang et al., 2014). Jiang et al. (2015) also provated



updated conodont ranges for the Permlaiassic transition from the neighboring
Bianyang section, ~13 km from Dawen. These updated conodont range data were not
cited in Brosse et a (2016) analysis.

The Wuzhuan section records a microbialite succession across the PTB. Brosse
et al. (2015) found Hindeodus parvus in the upper part of the microbialite, and thus
suggested that the first occurrence of H. parvus in Wuzhuan is later than that in the
GSSP Meishan. H. parvus is also know form the upper part of the PTB microbialite
beds in other sections (i.e., Wuzhuan), but it has also been detected in association with
Clarkina changxingensis and other Permian species from the base of the microbialite
deposits in other sections [i.e., Dawen (Liu et al., 2007), Dajiang (Jiang et al., 2014),
and Cili (Wang et al., 2016)]. This is likely because the Permian conodonts have been
concentrated as insoluble residues at karstification surfaces seen at the base of some
microbialite beds and subsequently co-samled with Triassic conodonts (Chen et al.
2009 Jiang et al., 2014). Such effects, and the rarity of conodonts in microbialite
facies, suggests caution must be exercised when assessing conodont ranges in
microbialite beds.

Brosse et al. (2016) changed the identification of many conodont species
reported from South China in earlier publications without discussions. Thus, the
authors downgraded the status of mapycies to “indeterminate” but failed to
explain the reasoning for the revisions. Furthermore, Brosse et al. (2016) also
illustrated holotypes of several key PTB conodont species. Of these, the illustrated

specimen of Isarcicella lobata is not the true holotype proposed by Perri and



Farabegoli (2003, plate 3, figures-2B). This misallocation of holotypes and lack of
explanation of some taxonomic data brings into question the reliability of their UAZ
analysis.

The most important advantage of the UAZ study, as suggested by Brosse et al.
(2016), is to improve the stratigraphical correlation and define precisely the PTB at
the Meishan GSSP. These authors therefore plaeeHTB ‘within the interval of
separation bracketed by UAZnd UAZ’. However, UAZ was only identified at the
Meishan section, and was not locaitethe other five sections studied by Brosse et al.
(2016). In factUAZ; is only defined in the Dawen and Meishsmstions (see fig. 10
in Brosse et al., 2016). This means that the PTB cannot be determined by UAZs in
five of the six studied sections. Evém Meishan, the PTB could not be located
precisely, but was placed at some uncertain $avithin Bed 26. As a result, the PTB
camot be precisely located using the UAZ approach. It is also worth noting that
Brosse et al. (2016) incorrectly placed the boundary between the Changxing and
Yinkeng formations at the contact between Bed 26 and Bed 27. Instead, the boundary
of these two formations has been traditionally locatietthe contact between Bed 24
and Bed 25 (Yin et al., 2001).

Brosse et al. (2016) argued that the FOs of some conodont species may contradict
one another in various sections, especially the FOs of H. parvus and H. praeparvus,
and concluded that there were contradictory correlations by interval zones, which
usually heavily rely on the sampling effort. In fact, the FOs and ranges of conodont

species used in the UAZ analysis suffer the same bias, such as, conodont range data



from the Wuzhuan section used by Brosse et al. (2015) discussed above. Henderson
(2006) differentiated the FO and the FAD, and pointed out that the FO of H. parvus
merely indicates that they are within the range or biozone of H. parvus. It is true that
the FO of H. parvus may be diachronous in various sections if the samplingveffort

not sufficient. Obviously, this is not the case for the PTB sections in South China, in
which the FO of H. parwvus is likely synchronous (i.e., Jiang et al., 2015, fig. 3)
because most of the PTB sections have been densely sampled and studied in the past
decades. In contrast, the mass extinction losses are more complicated because clades
died out diachronously in different habitats (Song et al., 2013).

In summary, the effort by Brosse et al. (2016) to improve the
biochronostratigraphical subdivision and correlation is encouraged, but currently the
UAZ approach does not provide an improvement on the use of conventional interval
zonesin the PTB interval. Instead, the UAZ analysis presented by Brosse et al. (2016)
is based on unreliable taxonomic data sets with unjustified taxonomic re-assessments.
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