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1. Introduction

In this contribution, L�opez-Martínez et al. (2017) state that they
achieved to define the position of the Jurassic- Cretaceous (J-K)
boundary from the finding of Tethyan calpionellids in the Vaca
Muerta Formation at Las Loicas section, Neuqu�en Basin. The authors
analyzed ten samples in a reduced interval of the Vaca Muerta
Formation where the boundary would lie.

Las Loicas section represents a basinal section of c. 270 m with
large covered intervals (c. 90 m) bearing ammonites of the Lower
Tithonian Virgatosphinctes mendozanus Zone to at least the Upper
Berriasian Spiticeras damesi Zone (Aguirre-Urreta et al., 2014). The
upper part is covered.

We do consider that the data presented by L�opez-Martínez et al.
are important for the discussion on the J-K boundary in Argentina,
provided that the knowledge of calpionellids in the Neuqu�en basin
is very poor. The aim of this Comment is to better explain some data
derived from previous biostratigraphic and magnetostratigraphic
studies (i.e. Fern�andez Carmona and Riccardi, 1999, Kietzmann
et al., 2011a; Kietzmann, 2017; Iglesia Llanos et al., 2017) that
L�opez-Martínez et al. (2017) failed to interpret correctly.
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Exactas y Naturales, Departamento de Ciencias Geol�ogicas, Ciudad Universitaria,
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2. Clarifications on previous works

In the section Comments of previous calpionellid records L�opez-
Martínez et al. questioned some previous age assignments. These
authors point out that Kietzmann et al. (2011a) assigned a late Early
Tithonian age for the Windhauseniceras internispinosum ammonite
Zonewhich is in fact early Late Tithonian. Such difference in the age
assignment responds simply to the changes introduced by Riccardi
et al. (2011) with respect to Riccardi (2008a,b) in the biostrati-
graphic schemes (Fig. 1). In the same discussion, L�opez-Martínez
et al. interpreted that Kietzmann et al. (2011a) reported the Boneti
Subzone of the Chitinoidella Zone, based on the presence of the
genus Chitinoidella close the J-K boundary. However, L�opez-Martí-
nez et al. do not mention that Kietzmann et al. (2011a) clearly
stated that “the occurrence of large forms of Calpionella alpina
Lorenz, Crassicollaria sp. and Tintinnopsella sp. in association with
ammonites of the Late Tithonian (Corongoceras alternans and
lowermost Substeueroceras koeneni Zones (Fern�andez Carmona
et al., 1996) rule out the correlation of this level with the Chitinoi-
della Zone”.

Most recently, Kietzmann (2017) reported seven known species
of Chitinoidellidae and four known species of Calpionellidae in the
Neuqu�en basin. He found the first Chitinoidellidae within the Vir-
gatosphinctes mendozanus ammonite Zone, the first occurrence (FO)
of Chitinoidella boneti at the base of the Windhauseniceras inter-
nispinosum ammonite Zone, and the FO of hyaline calpionellids at
the base of the Corongoceras alternans ammonite Zone. Hence,
Kietzmann (2017) identified the Chitinoidella Zone within the Vir-
gatosphinctes mendozanus and the Windhauseniceras inter-
nispinosum ammonite Zones, restricting the Boneti Subzone to the
Windhauseniceras internispinosum Zone (Fig. 2a), without extend-
ing it up to the Corongoceras alternans and Substeueroceras koeneni
ammonite Zones. In this regard, L�opez-Martínez et al. in Fig. 4 re-
ported the Chitinoidella Zone at the lowermost part of the
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Fig. 1. Andean ammonite zones and their correlation with the standard Tethyan zones according to Riccardi (2008a, b) Riccardi et al. (2011) and Riccardi (2015). Note the different
position of the Windhauseniceras internipinosum Zone in Riccardi (2008a, b) and Riccardi et al. (2011).

Fig. 2. a) Andean ammonite zones calibrated by magnetostratigraphy and cyclostratigraphy (Kietzmann et al., 2015; Iglesia Llanos et al., 2017), and their correlation with calcareous
dinoflagellate cysts and calpionellids zones (Ivanova and Kietzmann, 2017; Kietzmann, 2017) in the Arroyo Loncoche section. b) Calpionellids zones and correlation with the GTPS?
in Las Loicas section according to L�opez-Martínez et al. (2017). Note that the Alpina Subzone in the Tethys bears a normal polarity (M-19n), while the Argentiniceras noduliferum Zone
comprises only one reverse polarity. Therefore, we interpreted that the Argentiniceras noduliferum Zone correlated with M16r (Upper Berriasian).
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Substeueroceras koeneni ammonite Zone, although they clearly state
that did not find chitinoidellids in the studied Las Loicas section.
Anyway, the position of the Chitinoidella Zone alleged by L�opez-
Martínez et al. is different from that interpreted by Kietzmann
(Fig. 2a), which makes it an interesting topic for further studies.
L�opez-Martínez et al. claim that the chronostratigraphic posi-

tion of the Argentiniceras noduliferum ammonite Zone in Kietzmann
(2017) is Lower Berriasian. However, this author interpreted the
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Argentiniceras noduliferum Zone as Upper Berriasian taking into
consideration the biostratigraphy (Riccardi, 2015), cyclo-
stratigraphy (Kietzmann et al., 2011b, 2015) and magneto-
stratigraphy (Iglesia Llanos et al., 2017). The misinterpretation
pointed out by L�opez-Martínez et al. in the age of the Argentiniceras
noduliferum Zone derives from confusing the age ranges assigned
by Kietzmann (2017) to the calpionellids with those of the
ammonite zone (Fig. 2a). In this respect, the author reported the
younger chitinoidellids at the very base of the Argentiniceras nod-
uliferum Zone, and thus the younger stratigraphic chitinoidellids
record would be uppermost Lower Berriasian, which does not
imply that he interprets the Argentiniceras noduliferum Zone as
Lower Berriasian (Fig. 2).

In the Discussion section, L�opez-Martínez et al. also commented
on the paper by Iglesia Llanos et al. (2017). They pointed out that
their calpionellid biozonation differs in age from the classic Tethyan
standards, since the base of the Calpionella Zone is placed in the
Late Tithonian instead of the base of Berriasian. In the first place,
the calpionellid biozonation is shown as a complementary part in a
figure which puts together the biostratigraphy, magneto-
stratigraphy and cyclostratigraphy of the Vaca Muerta Formation
which make up the core of the paper (Iglesia Llanos et al., 2017).
Secondly, the biozonation that was used in that paper was taken
from Gonz�alez Tomassini et al. (2015) as indicated in the caption,
who used the 2012 scale proposed by the International Commission
of Stratigraphy and not that from 2016 because it was the only one
available at that time. The usage of the 2012 scale accounts for the
differences in age put forward by L�opez-Martínez et al. (2017). In
Iglesia Llanos et al., it is clearly explained the two likely positions of
the J-K boundary according to the Berriasian Working Group 2012
and 2016, respectively, the latter placing it at the base of the Cal-
pionella Zone within the M19n.2n polarity subzone (see page 192:
third paragraph; and page 203: section 7; Fig. 9).

3. Further comments

It is in fact well-known, that the study of calpionellids in the
Neuqu�en Basin needs a thorough revision which involves as many
sections as possible before establishing that the Tethyan bioevents
were also recorded in Argentina. L�opez-Martínez et al. presented
the association of C. alpina, Cr. parvula, Cr. colomi, Cr. massutiniana,
Cr. brevis, T. remanei, and T. carpathica which make up the Colomi
Subzone of the Crassicollaria Zone, whereas C. alpina and Cr. mas-
sutiniana conform the Alpina Subzone of the Calpionella Zone
(Fig. 2b). Several reported species of their Colomi Subzone (e.g., Cr.
massutiniana, Cr. brevis, C. alpina, Cr. parvula and T. carpathica) were
identified in the Calpionella Zone (e.g., Manivit et al., 1986; Altiner
and €Ozkan, 1991; Bucur, 1992; Boorov�a et al., 1999), and Cr.
colomi, which L�opez-Martínez allege that indicates the Colomi
Subzone, has also been found in the Early Berriasian Alpina Subzone
(e.g., Reh�akov�a et al., 1996; 2011, Lakova, 1993; Lakova et al., 2007).
This implies that the upper Crassicollaria Zone from L�opez-Martí-
nez et al. could actually belong to the lower Calpionella Zone as
well. L�opez-Martínez et al. asserted to have found the “explosion”
of Calpionella alpina in sample LL7 (this event would be recognized
for the first time in the Neuqu�en Basin, and therefore should be
illustrated). Even assuming the synchronicity of this “explosion”
with the Tethys, in order to demonstrate that this acme has in fact
taken place, the study of more than one stratigraphic section with
the corresponding statistics should bemandatory. This is a requisite
to rule out that such “explosion” could have been the result of
mechanical concentration. On the other hand, L�opez-Martínez
objected that Kietzmann (2017) reported some species found in the
Tehtys at older stratigraphic levels. It looks like the authors did the
same when identified some species that in the Tethys are reported
in older positions such as T. remanei and Cr. massutiniana (Grün and
Blau, 1997; Lakova et al., 1999; Reh�akov�a et al., 2009; Lakova and
Petrova, 2013).

Remarkably, L�opez-Martínez et al. have not taken into account
that there already exists a magnetostratigraphic study in the Loicas
section performed by Iglesia Llanos in 2013 together with Aguirre-
Urreta and Ramos that so far, has not been published. We consider
it unfortunate that those authors did not compare the polarities
sequence obtained by Iglesia Llanos with the international mag-
netostratigraphic scale they used (Fig. 2b), for such discussion
would have provided important input to their contribution. For
instance, L�opez-Martínez et al. in Fig. 1, showed that the Alpina
Subzone in the base of the Argentiniceras noduliferum Zone marks
the beginning of the Berriasian, and according to the proposal of the
Berriasian Working Group 2016, the J-K boundary falls in the
middle of the normal subpolarity zone M19n.2n (Ogg et al., 2016).
However, the magnetostratigraphic studies derived from three
sections of the Vaca Muerta Formation indicate that the Argenti-
niceras noduliferum Zone begins and comprises a dominant reverse
polarity (e.g., Amigo et al., 2015; Iglesia Llanos et al., 2017) inter-
preted by Iglesia Llanos et al. (2017) as the subpolarity Zone M-16r
(Fig. 2a). According to the cyclostratigraphic and magnetostrati-
graphic data in Iglesia Llanos et al. (2017) moreover, the J-K
boundary is located at the lower part of the Substeueroceras koeneni
Zone which, in Las Loicas section, corresponds to a covered interval
of c. 90 m comprising the Corongoceras alternans Zone and the
lower half of the Substeueroceras koeneni Zone (Aguirre Urreta et al.,
2014). Additionally, recent data published by Ivanova and
Kietzmann (2017) suggest the correlation of the Argentiniceras
noduliferum ammonite Zone with the uppermost part of Stomios-
phaerina proxima and the lower part of Stomiosphaera wanneri
calcareous dinoflagellate Zones, which would indicate a Late Ber-
riasian age (Fig. 2a). More recently, Vennari et al. (2017) reported
the FOs of N. kamptneri minor and N. steinmannii steinmannii at the
lower part of the Substeueroceras koeneni Zone (uppermost M19n
Subchron, see Svobodov�a and Ko�st�ak, 2016; Ogg et al., 2016;
Grabowski et al., 2017), which is in agreement with our data (see
Fig. 2; Kietzmann et al., 2015; Iglesia Llanos et al., 2017).

The combination of biostratigraphic (Riccardi, 2015; Kietzmann,
2017; Ivanova and Kietzmann, 2017), cyclostratigrahic (Kietzmann
et al., 2011b, 2015) and magnetostratigraphic (Amigo et al., 2015;
Iglesia Llanos et al., 2017) data suggests an Early Berriasian age
for the upper part of the Substeueroceras koeneni Zone. The cal-
pionellid association reported in L�opez-Martínez et al. is also
consistent with this interpretation, based on the fact that similar
associations were reported in the Tethys for this time.
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