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Efforts by the Subcommission on Triassic Stratigraphy (STS)
to define the base of the Anisian, the older stage of the Middle
Triassic Series, began in 1991, when a working group, headed
by Maurizio Gaetani, was created (Lucas, 2026). During the
last decades important research and publications relevant to
identifying a GSSP for the Anisian base, were produced for
several sections, as GSSP candidates: Chios (Greece), Desli
Caira (Romania), Kcira (Albania), Nevada (USA), and Wantou
(southern China). In 2017, the Working Group (WG) to
identify and establish a GSSP for the base of the Anisian Stage
was re-organized with a new chair, Spencer Lucas, and a new
membership of 14. After diverse discussions of the WG via
Zoom, publication of several important papers related to the
subject of the GSSP for the Anisian base and after the workshop
and field trip on the Kgira section (Northern Albania) in May
2025 (Horacek et al., 2026a), the WG identified four possible
primary signals for a base Anisian GSSP: (1) ammonoid biotic
event, (2) conodont biotic event, (3) magnetochron boundary
and (4) carbon isotope event; and two candidates for the base
Anisian GSSP: the Degli Caira section in Northern Dobrogea,
Romania and the Wantou section in Southern China (Lucas,
2026).

The Degsli Caira section was brought to the attention of the
Triassic international community, as potential GSSP candidate
for the base of the Anisian, by Eugen Gridinaru (1942-2025)
(Fig. 1), former professor at the University of Bucharest, who
spent more than 30 years working on the Desli Caira section.

Eugen Gradinaru involved several specialists in the study of
palacontology and stratigraphy of the Degli Caira section. In
June, 2000, he organised the Workshop on the Lower-Middle

Figure 1 — Professor emeritus Eugen Gradinaru (1942-2025),
possessed an intimate and profound knowledge of the geology of
the Northern Dobrogea Orogen. Professor Eugen Gradinaru was
an exceptional geologist and palaeontologist who, during a career
spanning over 50 years, left his mark on our understanding of the
Mesozoic stratigraphy and tectonics of Dobrogea and the Black Sea
Basin.
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Triassic Boundary in Northern Dobrogea (Romania) (Fig. 2) and
published the preliminary proposal of Desli Caira as candidate for
the GSSP of the Anisian base (Gridinaru et al., 2007). Several
publications were produced over the years concerning the Degli
Caira section:

. Ammonoids and nautiloids: Griadinaru (2000) Gridinaru
& Sobolev (2006), Gridinaru (2022), Balini et al. (2023,

2024, 2026b);

- conodonts: Miriuta (2000), Gridinaru et al. (2006), Orchard

et al. (2007), Golding (2021, 2023, 2025);

. foraminiferans: Griadinaru and Ivanova (2002);
- brachiopods: Gridinaru and Gaetani (2019);
- ostracods: Mirdugi et al. (1993), Crasquin-Soleau and

Gridinaru (1996), Sebe et al. (2013), Forel and Gridinaru

Figure 2 — Participants at the Workshop on the Lower-Middle Triassic Boundary in Northern Dobrogea (Romania), June, 2000, Desli Caira
section: (in background, from the left to the right): Jerzy Nawrocki, Andrzej Gazdzicki, Alda Nicora, Milan Sudar, Elizabeth Carter, loan Coconu,
Maurizio Gaetani, Mike Orchard, Milo§ Siblik, Vladlen Lozovsky, Mikhail Shishkin, Eugen Gradinaru (standing), Aleksandr Shevyrev, luliana
Lazar, Mihai Popa (sitting); (in foreground, from the left to the right):Tea Kolar-Jurkovsek, Kinga Hips, Daria Ivanova, Lyudmila Petrunova (sitting).

Figure 3 — Participants at the OAB workshop, Romania, May 26, 2026, one-day symposium of talks at the University of Bucharest: (in foreground
from the left to the right): Marco Balini, Yan Chen, Zhong-Qiang Chen, Micha Horacek, Leo Krystyn, Sylvain Richoz, luliana Lazar, Alexandra
Lacatus, Cristian Victor Mircescu, Sam de Vries, Georgiana Joc, Andrei Zmeu, Antoneta Seghedi; (in the background from the left to the right):
Martyn Golding, Mark Hounslow, Wout Krijgsman, Sebastian Butu, Jim Ogg, Spencer Lucas, Eduard Burlacu, Marius Stoica, Radu Olaru, Daniel

Stefan, Ana-Lucia Georgescu, Alexandru Andrasanu.
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Figure 4 — Views during some of the presentations that were held
on 25 May, 2026 at the University of Bucharest.Mesozoic stratigraphy
and tectonics of Dobrogea and the Black Sea Basin.

(2021), Stoica et al. (2026);

- sedimentology and microfacies: Baud et al. (in Atudorei et
al, 1997), Baltres (2000), Lazir et al. (2026);

- chemostratigraphy: Atudorei et al. (1997), Atudorei (in
Gradinaru et al., 2007), Horacek & Gridinaru (2023),
Horacek et al. (2026b);

- magnetostratigraphy: Gallet et al. (in Gridinaru etal., 2007);
Calibration accuracy of the magnetostratigraphy at Desli
Caira with the high-resolution log of the section was recently
improved by de Vries et al. (2026).

Considering these data and the discussion of the OAB WG
during the last three years, in May, 2026, the Olenekian-Anisian
Boundary (OAB) Field Workshop, was organized in Romania by
the Research Institute of the University of Bucharest (ICUB) and
the Department of Geology, Mineralogy and Paleontology of the
University of Bucharest in collaboration with the Universica degli
Studi di Milano, Dipartimento di Scienze della Terra ”Ardito
Desio”, the Subcommission on Triassic Stratigraphy (STS) and
the Romanian Society of Palacontologists (RSP). The meeting
took place in Bucharest and Tulcea on May 26" to 29, 2026
(Fig. 3).

May 26 was a day dedicated to scientific presentations and
discussions. During the opening ceremony, a welcome address
was given by Professor Ioan Munteanu, Vice-Dean of the
Faculty of Geosciences and Geophysics and by Professor Iuliana
Lazir. Fourteen talks were organized into a plenary session: six
presentations addressed general aspects related to the Stratigraphy
of the Triassic System in different places in the world; two

presentations concerning the Wantou section (China), GSSP
candidate for the base of the Anisian; six presentations concerning
the Desli Caira section (Romania), GSSP candidate for the base
of the Anisian (Fig. 4).

Dr. Spencer Lucas (New Mexico Museum of Natural History)
opened the plenary scientific session by presenting the difficult
and complicated quest for the base of the Anisian GSSP, since
the 1970s when the Subcommission on Triassic Stratigraphy
(STS) began its efforts to define the base of the Anisian up to
the present (Lucas, 2026).

Dr. Antoneta Seghedi (GeoEcoMar Romania) presented to the
participants at the workshop an overview concerning the modern
litho- and biostratigraphy of the Triassic-Jurassic formations of
the North Dobrogea Orogen (Seghedi, 2026).

Dr. Martyn Golding (Geological Survey of Canada) discussed
the suitability of a conodont proxy for the definition of the
Olenekian-Anisian Boundary, suggesting that a conodont proxy
for this boundary is undesirable, with other markers having
more potential for global and consistent correlation of the OAB
(Golding, 2026).

Prof. Leopold Krystyn (Vienna University) taught us about
the enigmatic type locality of Chiosella timorensis (Conodonta)
in Timor Leste that was an isolated block without stratigraphic
relevance to the definition of the Lower to Middle Triassic
Boundary (Krystyn & Horacek, 2026).

Prof. Sylvain Richoz (Lund University) presented the
sedimentary development of the Olenekian-Anisian Boundary
interval along the Southern margin of the Neotethys, in Turkey,
Oman and India (Richoz & Krystyn, 2026).

Nomination of the Wantou section (South China) as
candidate of the GSSP for the Olenekian-Anisian Boundary
was supported by Prof. Jim Ogg (Chengdu University, Purdue
University) and by Dr. Yan Chen (Hubei Normal University).
Dr. Yan Chen and coauthors presented an updated conodont
biostratigraphy of the Wantou section (Chen et al., 2026a).
Prof. Jim Ogg and coauthors presented an overview of the
Wantou section and the complementary Youping section of
Guanggxi, which provide a detailed high-resolution, integrated
calibration of the Early-Middle Triassic boundary succession
for lithostratigraphy, volcanic episodes, refined conodont and
ammonoid biostratigraphy, geomagnetic polarity, inorganic
carbon isotopes, sea-surface temperatures derived from conodont-
apatite oxygen-isotopes, and ID-TIMS U-Pb radiometric dating
(Chen et al. 2020, 2026b).

Nomination of the Degli Caira section (Northern Dobrogea,
Romania) as candidate of GSSP for Olenekian-Anisian Boundary
was supported by six presentations.

Prof. Marco Balini (Milano University) and coauthors
provided a revision of some genera from the ammonoid family
Acrochordiceratidae and new data from key stratigraphic sections
(Northern Humboldt Range, Degli Caira and Chios), discussing
their stratigraphic position and their usefulness for correlations.
This study improves the stratigraphic correlations between Degli
Caira, the candidate GSSP section for the Anisian stage, the
Aegean type section, and North America. The correlation of the
Spathian part of the Degsli Caira section is particularly important
and demonstrates that the Spathian part of the Degsli Caira section
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Figure 5 — A, B, Middle Anisian — Upper Ladinian succession at the Cataloi locality, the central-western part of the Tulcea Unit. C, Participants
at the OAB workshop, Romania searching along with students of the Faculty of Geology and Geophysics, University of Bucharest for D, Daonella

specimens

is not condensed (Balini et al., 2026).

Prof. Lazir and coauthors described the carbonate microfacies
across the Olenekian-Anisian Boundary in the Degsli Caira section
asa succession accumulated in open-marine, pelagic environments
with unusually high rates of carbonate sedimentation, which do
not reveal taphonomic or stratigraphic condensation across the
Spathian-Aegean succession (Lazir et al., 2026b).

Prof. Marius Stoica (University of Bucharest) and coauthors
described the Olenekian-Anisian ostracods from the Degli Caira
section across the OAB (Stoica et al., 2026).

PhD student Alexandra Licitus (University of Bucharest) and
coauthors presented the systematic description of new, earliest
Aegean ammonoids from the Degli Caira section (Licitus et
al., 20206).

Dr. Horacek (Vienna University) and coauthors investigated
the carbon isotope curve of the Olenekian-Anisian Boundary

interval from different sections (Romania, Albania, China) that
show very similar carbon isotope absolute values and an increase in
carbon isotopes that occurred at comparable intervals. However,
above the increase, the “plateau” of the positive excursion lasts
for only a few meters in all investigated sections except Degli
Caira, where it remains until the top of the section, for almost
25 meters, which documents an exceptionally extended lower
Aegean stratigraphic section at Degli Caira (Horacek et al., 2026).

Masters student Sam de Vries (Utrecht University) and
coauthors resampled the Degsli Caira section for paleomagnetic
analysis in close coordination with new lithological and
paleontological studies aiming to establish a proper, fully
integrated stratigraphic framework. Demagnetisation results
indicate that the Degli Caira rocks contain two largely overlapping
magnetite components; a strong normal polarity overprint
and a weaker dual polarity primary signal, making polarity



20

Albertiana 50

Figure 6 — The Asan Hill, Revarsarea quarry, exposes pillow basalts
(A-C) of the Niculitel Formation (upper Scythian - Anisian). Note the
presence of pink pelagic limestones (B, C) interbedded with the pillow
basalts.

interpretation rather complex, and the new paleomagnetic
analyses of the Degsli Caira section were presented. The resulting
magnetostratigraphic polarity pattern may contribute to the
discussion regarding the placement of the Anisian GSSP and
correlations to other key localities for the definition of this GSSP,
including the Wantou section in South China, and the K¢ira
section in Albania (de Vries et al., 2026).

‘The Bucharest University Press published the volume with the
abstracts of the talks presented at the workshop and the guide for
the fieldtrip stops Abstracts and Field Trip Guidebook OAB-FW
2026.pdf (Lazir et al., 2026).

May 27-29, 2026 was organized as a field trip to south-eastern
Romania (Northern Dobrogea) during which various Triassic
outcrops were visited:

Nicolae Balcescu locality, Upper Olenckian Hallstatt-type
limestones in the Consul Unit: at the base of the section, there
is only one bed containing upper Olenekian ammonoid taxa
represented by Olenckites, Procarnites and Ziyunites (Gradinaru,
2000). The Triassic succession exposed on the western slope of this
hill consists of dolomites, dolomitic limestones and limestones
with calcirudite intercalations (upper Olenckian — lower Anisian).

Cataloi locality, Middle Anisian — Upper Ladinian succession
from the central-western part of the Tulcea Unit (Fig. 5): The
sequence is almost 160 m thick and is composed of middle
Anisian nodular, cherty limestones and marly limestone followed
by upper Anisian dark grey limestones with black cherts. The
base of the Cataloi Formation is represented by black calcirudite
followed by an alternation of grey-yellowish marly shales and
marly limestones (140 m thick) with several fossiliferous levels
with pelagic bivalves and rare ammonoids.

Revirsarea locality, Upper Olenckian — Anisian pillow
basalts in the north-western part of the Tulcea Unit (Fig. 6):

Paracrochordicel

silicified grey limeston®
dark green marls and
Hallstatttype grey platy limestones

2 limestones Causul Mare
Olenekian

Dolomitic

i Olenekian,

Dolopnitic
Cupola

. ZHalistatttype
imestones,

Figure 7 — Outcrop views of the upper Olenekian — lower Anisian
succession: A - the top of the Pietros Hill, Causul Mare, Cu Cununa Hill;
B-E — members of the OAB WG and students looking for ammonoids
on the eastern flank of Pietros and Cu Cununa Hill.

The Revirsarea quarry exposes pillow basalts of the Niculigel
Formation (upper Olenekian - Anisian), the age being constrained
by the conodont assemblages recovered by Mirduta (1982) from

Figure 8 — Enisala Fortress section: A, Outcrop views of the Enisala
section: upper Ladinian - lower Carnian bedded limestones and the
post-tectonic sedimentary cover represented by uppermost Albian-
Cenomanian carbonates; B-D, members of the OAB WG and students
looking at the Triassic succession.
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Figure 9 — A, B - Southwestern views of Desli Caira Hill, 28 May 2026;
yellow dotted line in A marks the dispersion area of the members of
the OAB WG on the outcrop; C, D — Prof. Marco Balini presenting the
Desli Caira section to the participants at the workshop.

the limestone interbeds in the basaltic sequence. The Niculigel
Formation consists mainly of pillow-lavas basalts associated with
minor gabbro bodies and dolerite dykes (Savu et al., 1980, 1988;
Savu, 1986). Basic rocks are interbedded with pelagic limestones
(cherty limestones and nodular, bioturbated limestones) and
with thin successions of limestone turbidites and volcaniclastic
turbidites (Seghedi et al., 1990).

Agihiol Hills, Upper Olenekian-upper Carnian carbonate
succession in the central part of the Tulcea Unit (Fig. 7): The
Triassic faunas of the Agighiol Hills are famous in the classic
geological literature for the richness of various groups of
fossils described in the classical monographs of Kittl (1908)
and Simionescu (1910). Over the last decades, several studies
concerning the ammonoid faunas, lithofacies, microfacies and
sedimentology of the Triassic deposits from this zone were
performed by Baltres (1976), Atudorei et al. (1997), Gridinaru
(2000), Baltres (2005), and Baltres et al. (2020). The Spathian
- Middle Anisian and lower-(?)upper Carnian stratigraphical
intervals were well documented by Gridinaru (2000), who
identified nine fossiliferous levels containing rich and diversified
ammonoid faunas.

Enisala, Wetterstein-type limestone, Upper Ladinian
— lower Carnian, in the central-eastern part of the Tulcea
Unit (Fig. 8): The Enisala Fortrees section is composed of
several hundred meters of thick-bedded, light grey, bioclastic
limestones, Wetterstein facies, which are attributed to the
Popina Formation. The limestones are remarkable for their rich
content of calcareous algae. They present a relatively large variety

Figure 10 — Participants at the workshop observing and discussing
in detail the features of the Olenekian-Anisian carbonate succession
of the Degsli Caira section.

of facies, from microbial mudstone-wackestone, to peloidal-
bioclastic packstone-grainstone, to microbial bindstone and
peloidal-laminitic microbialites and coarse bioclastic-oncoidal
grainstone-rudstone. Bioclasts are represented by fragments of
corals, sponges, brachiopods, molluscs, echinoderms, Rivularia-
type cyanobacteria and microorganisms of Tubiphytes-Crescentiella
type (Bucur et al., 2024).

On the 28" of May, the GSSP candidate at Degli Caira section
was examined in detail by the participants at the field workshop
(Figs. 9, 10). At the location the section was introduced by Prof.
Marco Balini and the boundary interval shown and discussed in
detail with the participants.

After several hours of discussions and observations in the field
and considering the new data presented in the first day of the
workshop, several aspects were emphasized as strengths of the
Desli Caira section as possible GSSP:

Adequate exposure thickness: The carbonate succession
at Degli Caira Hill is approximately 60 meters thick and can
be followed in two complementary sections: in section A
(Gridinaru et al., 2007) the first 2025 meters are observed on
the southeastern slope of the hill, and in section B (Gridinaru
etal., 2007) the next 28-35 meters are exposed on the southern
slope of the Degsli Caira Hill.

Detailed sampling: The Desli Caira section was resampled
with a bed-by-bed approach, in several field trips (2023, 2024
and 2025). For the section B, two profiles Bland B2 were
sampled for ammonoid biostratigraphy, and three profiles B1-B3
were sampled for microfacies, mineralogical, geochemical and
palacomagnetism data analyses: a total of 450 rock-samples were
collected bed-by-bed to prepare thin sections and polished slabs
that were further examined for microfacies, mineralogical and
geochemical analyses; 186 new paleomag samples were collected
(in 2025) from profiles B1, B2, B3.
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Figure 11 — Anisian boundary at the Degli Caira section: (the group from the left, from the base toward the upper part of the section): loan
Munteanu, Eduard Burlacu (on the left, standing), Alexandra Lacatus, Antoneta Seghedi, Sylvain Richoz, Jim Ogg, Marco Balini (sitting), Leo
Krystyn, luliana Lazar, Micha Horacek, Martyn Golding, Yan Chen (standing); (the group from the right, from the base toward the upper part of
the section): Spencer Lucas, Zhong-Qiang Chen, Yami Lucas, Mark Hounslow (standing), Sam de Vries, Marius Stoica, Laurentiu Ene, Cristian

Victor Mircescu (sitting).

Abundant and well-preserved fossils: The ammonoid record of
Desli Caira section is rich in both number of fossil-bearing beds,
and number of specimens. At least 19 fossiliferous beds have been
recognized, from which slightly more than 1,500 ammonoids
have been collected, including both the specimens collected by
the late Gridinaru (see Balini et al., 2024, 2026 for discussion)
and new specimens collected bed-by-bed. The ammonoids are
not reworked, as not one of the taphonomic criteria indexes of
reworking, following the Férnandez-Lépez (1984) classification,
has been recognized.

No major lithological changes: The Degsli Caira section consists
essentially of centimetre- to decimetre-thick beds, represented by
alternations of light grey, white to reddish limestones interbedded
with brick-red, nodular marly limestones. These are composed
of mudstone to wackestone and floatstone with packstone
intercalations (pelagic bivalve microcoquina).

The microfacies succession between beds 821 and 822B (the
interval of the possible boundary) is composed of wackestone
to packstone with calcified radiolarians, planktonic bivalves,
ostracods, micropeloidal matrix; and wackestone to floatstone
with ammonoids, gastropods, pelagic bivalves, radiolarians, rare
benthic foraminiferans, micropeloidal matrix and clotted micrite
(Lazir et al., 2026).

Ammonoid record and biochronostratigraphy: The major
change in ammonoid faunas and their range chart is recorded
between the top of the bed 822A1 and the base of 822A2 Lower
(Fig. 11). This change represents, at a local level, a major shift
in the evolution of Triassic ammonoids, namely the Olenekian/

Anisian Ammonoid Faunal Turnover (O/A AFT, Balini et al.,
2024, 2026). This turnover has never been studied at the scale
of the stratigraphic section, but occurs within a time window
between late Olenckian and the very base of the Anisian. In
such a time, six ammonoid families became extinct, while five
new families appeared in the lower Anisian frame (Tozer, 1981;
Balini et al., 2024, 2026b).

'The possible primary marker event for the base of the Anisian
has been proposed by Balini et al. (2024) and Licitus et al.
(2026), is the First Occurrence of Stenopopanoceras transiens
Tozer, 1972.

Balini et al. (2024, 2026¢) presented paleontological data
integrated with previous magnetostratigraphic data (published by
Gallet in Gridinaru et al., 2007). Based on current data, the base
of the MT3 magnetochron is proposed as secondary marker, for
the base of the Anisian GSSP, together with the first occurrence
of Stenopopanoceras transiens Tozer, 1972.

Balini et al. (2024, 2026¢) present a comparison of 1) the
ammonoid record, 2) range of Chiosella timorensis, 3) conodont
chronostratigraphy for the intervals with poor ammonoid
records, and 4) magnetostratigraphy of the four most important
sections (Chios, Desli Caira, Kcira, Wantou) for the definition
of the GSSP of the base of the Anisian. This integrated
correlation chart demonstrates that the best and most complete
chronostratigraphic record of the uppermost Olenekian-Aegean
is the Degli Caira section.

On the morning of May 29, the WG held a business meeting
in Tulcea to discuss the results of the workshop and the plan going
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forward. Members of the OAB WG Present: Marco Balini, Yan
Chen, Zhong-Qiang Chen, Martyn Golding, Micha Horacek,
Mark Hounslow, Leo Krystyn, Iuliana Lazir, Spencer Lucas,
Jim Ogg, and Sylvain Richoz. The summary of the discussions
included:

1. Discussion of GSSP signals: The WG agreed to remove
carbon isotopes and conodonts from consideration as primary
signals of the OAB. They are now to be considered as secondary
signals. Thus, only two possible primary signals are under
consideration: a magnetochron boundary and an ammonite
biotic event.

2. Degli Caira section: (A) Develop a closer calibration of
the older paleomag record of Gallet in Gridinaru et al. (2007),
from the Degsli Caira section to the newly developing record of
de Vries et al. (2026); (B) Further publication of ammonoids,
ostracods, and microfacies analyses from Degsli Caira: in review
or in press at about the end of 2026 and the beginning of 2027;

3. Wantou section: (A) Publication of the ammonites from
the Wantou section; (B) Possible meeting in late 2026 to examine
the Wantou section in China.

4. OAB WG next meetings by Zoom in 2026: (A)
Early September—Mark Hounslow will present OAB
magnetochronology, and the use of a magnetochron boundary
as the primary signal will be discussed; (B) Early October—
Spencer Lucas will present nonmarine correlation of the OAB;
(C) Early December—Marco Balini will review OAB ammonite
biostratigraphy, and the use of an ammonite biotic event as the
primary signal will be discussed; (D) Spring 2027—the WG will
vote on the signal and on the GSSP location!
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