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Introduction

The Desli Cawra Hill 1s herein proposed as the Global
Boundary Stratotype Section and Point (GSSP) for the
base of the Anisian Stage, and for the base of the Middle
Triassic Series in the Triassic Time Scale. Multidiscipli-
nary research by a multinational Task Group has provided
a considerable amount of biostratigraphic, magnetostrati-
graphic. and chemostratigraphic data that allow us to
have a multi-proxied definition of the Olenekian-Anisian
(Lower-Middle Triassic) Stage and Series boundary m the
section. This report sununarises the attributes of the Desli
Caira Hill, which fulfil almost all of the ICS requirements
for a GSSP.

The Global Boundary Stratotype Section and
Point for the base of the Anisian Stage

(E. Gradinaru)
Geographic location and access

The Desli Caira Hill lies in the northern part of Dobrogea, a
province of Romarua situated between the lower course of
the Danube and the Black Sea coast, south of the Danube
Delta (Fig. 1A). Having an altitude of 175 m. the Desli
Carra Hill 15 an impressive, 1solated ull, located in the nud-
dle of hully agricultural land, approximately 6 km east of
Mihail Kogilniceanu village, or approximately 8 km west
of Agighiol village (Fig. 1B), both of wlich are situated
approxunately 17 km south of Tulcea city, the capital of
the Tulcea County. The hill can be easily reached by car,
on asphalted roads from Tulcea to the above-mentioned
villages. and then on unpaved roads. The coordmates are
28%458° 087 E and 45° 04" 277 N. The name of the hill,

Desli Caira (in Simionescu, 1910a) or Berge Tasli (in
Kittl, 1908), 1s Turkish in origin, and the feature 15 actually
known in the Romanian toponymy as Stanca Mare (Big

Stone) or Muchea Ascutitd (Sharp Summit).

Geological context

Deshi Caira Hill 1s located m the Agighiol Zone of the
Tulcea Unit. a part of the Eo-Alpine North Dobrogea fold
and thrust belt. The Tuleea Unit (Fig. 1A), which 1s famous
m the classic literature for the spectacular development of
the Triassic ammonoid faunas (Kittl, 1908; Sumionescu.
1913), includes both basinal facies with thick marly se-
quences located in the western part, and carbonate platform
facies located m the central-eastern part (Gradinaru 1995,
2000). The Agighiol Zone had an external position
the framework of the Triassic carbonate platform of the
Tulcea Unit, westwards in actual geographic position. It
1s characterized by thick sequences of Hallstatt-type mas-
sive lunestones, groupad n the Agighiol Limestone, and
extending n age from the upper Spathian up to the lower
Carnian. The Hallstatt-type limestones are interbedded
with, or grade laterally and/or vertically into Ammonitico
Rosso-type nodular siliceous lunestones. The areal and
stratigraphic distribution of these two sedimentary facies
suggests complex sedimentary environments, controlled
by active syn-sedimentary block faulting whereby raised
blocks of seamount-type were separated by intra-platfor-
mal depressions. The Hallstatt-type limestone facies were
deposited on the top of the seamounts whilst the Ammo-
nitico Rosso-type were deposited in the mtra-platformal
depressions. As a consequence of the prevailing tectonics,
the stratigraphic distribution of the two lithofacies show
pronounced diachronie relationships which are elucidated
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Figure 1: A. Locality map of the Dobrogea region in Romania showing the location of Desli Caira Hill. B. Aerial photog-
raphy of the Desli Caira Hill showing the locations of sections A and B.
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Geological context

Deesli Caira Hill is located in the Agighiol Zone of the
Tulcea Unit, a part of the Eo-Alpine North Dobrogea fold
and thrust belt. The Tulcea Unit (Fig. 1A), which 15 famous
in the classic literature for the spectacular development of
the Triassic ammenoid faunas (Kittl 1908; Simionescu,
1913}, includes both basinal facies with thick marly se-
cuences located in the western part. and carbonate platform
facies located in the central-eastern part (Gradinaru 1995,
2000). The Agighiol Zone had an external position in
the framework of the Triassic carbonate platform of the
Tulcea Unit, westwards in actual geographic position. It
is characterized by thick sequences of Hallstatt-type mas-
sive limestones, grouped in the Agighiol Limestone, and
extending in age from the upper Spathian up to the lower
Carnian. The Hallstatt-type limestones are interbedded
with, or grade laterally and/or vertically into Ammonitico
F.osso-type nodular silicecus limestones. The areal and
stratigraphic distribution of these two sedimentary facies
suggests complex sedimentary environments, controlled
by active syn-sedimentary block faulting whereby raised
blocks of seamount-type were separated by intra-platfor-
mal depressions. The Hallstatt-type limestone facies were
deposited on the top of the seamounts whilst the Ammao-
nitico Rosso-type were deposited in the intra-platformal
depressions. As a consequence of the prevailing tectonics,
the stratigraphic distribution of the two lithofacies show
pronounced diachronic relationships which are elucidated
by biostratigraphic data.

The Tulcea Unit is the lowermost tectonic umit of the Eo-
Alpine North Dobrogea fold and thrust belt, which in its
turn represents the westernmost prolongation of the Cim-
meride Orogenic System. The Niculitel Unit, sifuated in
the internal part and having thick pillowed basaltic rocks
of Middle Triassic age, tepresents the Cimmerian suture
zone of the Eo-Alpine North Debrogea fold and thrust belt.
In the actual regional tectonic framework of the Alpine-
deformed regions around the Black Sea, the Tethyan-type
Triassic terrains of North Dobrogea have a remote position
as compared to the major Alpine-deformed regions. Duning
the Triassic, the Nerth Dobrogea region was included in
the main Tethys area but post-Triassic large-scale hori-
zontal movements displaced the North Dobrogea terrane
to its present position. It is interpreted as an exotic terrane
docked to Eurasia during the Alpine deformations of the
Tethys area (Gradinaru, 1995, 2000).

Description of the GSSP section

The Stratotype Section and Point for the base of the Amisian
Stage in the Desli Caira Hill 15 located on the southern
slope of the hill, in its western guarried side (Fig. 2A B).
There. Section B exposes a 60+ m thick sequence made
up of Hallstatt-type massive to well-bedded bio-micritic
limestones, mostly of wackestone type. Inthe area of
the Desli Caira Hill, the Hallstatt-type limestones are
vaderlain by lower Spathian pinkish-white delomites that
represent dolomitic cuppolas developed on the higher
paleoreliefs of the Varizcan granitic basement. Eastwards
and southwards. in the area of the nearby hills of Cara

Constantin and Orta ﬁair: the Hal Istatt-type massive lime-
stones are overlain by the Ammenitico-Rosso siliceous
nodular limestones starting within the basal part of the
middle Anisian. On the contrary, in the area of the Uzum
Bair Hill, 1 km westwards, the Ammeonitico Rosso-type
facies starts already in the lower Anisian, demonstrating ifs
diachromic relationships with the Hallstatt-type facies.

Section A, located in the eastern side of the scuthern
slope of the Desli Caira Hill, includes the lower part of
the Hallstatt-type limestone section. Having only scarce
fossiliferouns beds with poorly preserved ammonoid faunas,
the Hallstatt-type limestones of the Section A are placed in
the middle part of the Spathian. The dolomites underlay-
ing Section A are interbedded with or grade laterally into
bio-mieritic and oncoid-bearing limestones that are coeval
with the basinal bituminous marly-limestone sequence
containing the Early Spathian Tirelites cassianus Beds in
the Tulcea city area.

Stratotype Section B starts below the small abandoned
guarry noted above, the bottom of which exposes cream-
coloured limestones whereas the froat of the gquarry
exposes a total of 5 m of mixed reddish to light gray
coloured limestones that grade upwards into red-brick
coloured limestones at the top of the quarry face. Subor-
dinate “Posidonia”-bearing, whitish coquinoid limestones
are interbeded with the Hallstatt-type limestones. The
guarried sequence has abundant ammoneids and fewer
nautiloids of late Spathian age. Other macrofaunas are
poorly represented. with rare cccurrences of small-sized
brachiopods, gastropeds and crinoids, and thin shelled
bivalves at a few levels.

The Olenekian-Anisian Boundary (OAB) 1s lecated just
above the top of the quanry (Fig. 2B). Above the OAB, the
basal part of the lower Anisian is made up almost exclu-
sively of thick-bedded, red-brick coloured Hallstatt-type
limestones, with only rare intercalations of “Pasidonia™
bearing reddish cogquinoid limestones. The Hallstatt-type
limestones are extensively bioturbated at some levels, with
mottled aspects. and at few levels they show condensed
sedimentation features; small open-space features are
present in the upper part of the section. Neptunian dykes
filled with gray sparry calcite, exposed in the quarried part
of the Section B, cut the Hallstatt-type limestone sequence.
The tops of the Neptunian dykes, filled with sediment, are
located at the level of the degaiceras ugra Beds, thus sug-
gesting a corresponding time for the dyke opening.

Below the OAB, sampling for macrofaunas is favoured by
the now-abandened quatrying works, whereas above the
guarry and below the well-exposed strata of the Asgeiceras
ugra Beds there is a relatively pootly exposed sequence
in the basal part of the Anisian. If not covered by soul, the
beds are heavily masked by lichen crusts which make the
sampling for fossils difficult. To improve this, extensive
trenching was done in the basal part of the Amisian section,
just above the gquarry. Compared with the upper Spathian
secuence, which is very fossiliferons and shows a remark-
able continuity in macrofossil occurrence, the basal patt of
the lower Anisian shows a marked impoverishment in the
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Figure 2: A. Panoramic view of southern slope of Degli Caira Hill showing the quarry front and the position of the trench
exposing the proposed OAB G3SP. B. Photograph of beds straddling the QAB. C. Sketch of the proposed GSSP show-
ing bed numbers, the location of the OAB, and the position and composition of the ammonoid faunas.
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macrofossil content. Nevertheless, both macro- and micro-
fossil fauna constrain the position of the OAB.

Biostratigraphy (E. Gradinaru, E. S. Sobolev,
ML J. Orchard, A. Nicora, D.Ivanova)

Several fossil groups provide biostratigraphic markers
for the boundary interval: ammoenoid and non-ammonoid
cephalopds studied by E.Gradinaru and E. 5. Sobolev,
conodonts studied by M. J. Orchard and A Nicora, and
foraminifera studied by D. Ivanova.

Ammonoid and non-ammonoid cephalopods

The Hallstatt-type limestones from the Desli Caira Hill
Section B share a continuous record of ammonoid and
non-ammaonoid cephalopod faunas around the Olenekian-
Anisian boundary. Figore 2B summarizes the ocourrence
data for ammeonoids, and Figure 3 shows the data for non-
ammoncid cephalopeds. The present data demeonstrates
that the Desli Caira Hill Section B has the most complete
ammoneid and nen-ammoneid cephaloped sequence in
the Tethyan realm for the time interval around the OAB

{(Gradinaru & Sobolev, 2008).

The ammonoid and non-ammenoid cephalopod faunas of
the Desli Caira Hill section were first investigated by Kittl
(1908) and Simionescu (1910a. b), who described several
new taxa. Both authors emphasized the impertance of the
locality for the ammoneid biostratigraphy of the Anistan
in the Tethyvan Realm. During the last decades cephalo-
pod faunas have been intensively cellected from several
stratigraphic levels by the first auther (EG). At least eleven
levels of distinct, stratigraphically successive cephalopod
faunas were identified in the Desli Caira Hill Section B
(Gradinarn, 2000), and there remains a high potential to
improve this record.

The latest Olenekian is documented by the Deslicairites
Beds (Fig. 2B. levels 203/820 and 203/204) character-
ized by the ocewrence of a very abundant and diversified
ammonecid fauna including species of well-known latest
Spathian genera such as Procarnites, Albanites, Propiyehi-
toides, Preflorianitoides, Zivunites, Leiophyllites, Eogym-
nitas. Preudosageceras, and several new ammeonoid taxa.
Of outstanding value is the occurrence in the latest Spathian
of an clenekitid-like ammoneid species group informally
assigned to the new genus Daslicairites (Gradinar, 2003).
Some genera traditionally considered as diagnostic for the
early Anisian, such as Procladiscites and Fsilosturia, ap-
pear first in the latest Spathian. On the other side, there are
alzo some genera considered as diagnostic for the Spathian,
such as Zivunites (Wang, 1978, 1983; Wang & He, 1979)
that straddle the boundary level, as Fantini Sestimi (1981)
already mentioned for Chios.

The basal Anisian iz documented by the Paracrochord-
iceras-Japonitar Beds (Fig. 2B. level 204/821), in which
the presence of a Karangatitas-akin ammonoid and also
‘Romanites” of. simionescui Welter are recorded. The
succeeding interval (Fig. 2B, levels 826 to 830) contains
ammonecid assemblages grouped in the Aegeiceras ugra
Beds.

Until recently, non-ammonoid cephalopods from the
OAB inferval in the Tethyan areas remained almost
completely vaknown. It is now established by the data
in the Desli Caira Hill Section B that three orders of
non-ammenoid cephalopods are represented in the OAB
interval: Orthocerida, Nautilida, and Aulacocerida
(Fig. 3). Besides new species of known genera there
are also representatives of several new genera. The
orthocerids, which are the most numerous amongst those
recovered, are represented by the genera Trematoceras,
Romanortheceras gen. nov. (Pseudorthoceratidae).
and Paratrematoceras (Orthoceratidae). The nautilids
include the genera Syringoceras, Deszlinautilus gen.
nov., Ascufitonautilus gen. nov. (Syringonautilidae), and
FPhaedrysmocheilus (Tainoceratidae). The aulacocerids
have rare representatives of the genera dfractites, as rests
of phragmocenes (Xiphoteuthidae), and Dictyoconites

(Dictyoconitidae).

The analysis of the stratigraphic distribution of the non-
ammoneid cephalopods has resulted in the recognition
within the OAB interval at Degli Caira Section B of five
assemblages characterized by specific orthocerids and
nautilids (Fig. 3). For the aulacocerids it is not possible to
distinguish assemblages due to their rarity.

In the topmost Olenekian, the orthocerid-based “beds
with Paramemaroceras abundans™ are characterized by
a rather varied assemblage including five new species
assigned to the genera Parahematocaras. Trematoceras,
and Romanorthoceras. The nautilids are grouped in
two distinet, successive assemblages: the “beds with
Deslinautilus limatulus™ and “beds with Syringoceras
mediocre”, respectively. The lower assemblage includes
three new species assigned to the genera Deslinaufilus and
FPhaedrysmocheilus. The upper assemblage is represented
only by the index species.

In the basal Anisian. the orthocerid-based “beds with
FParamrematoceras conspicuum” include, besides the index-
species, a new species of the genus Trematoceras and the
species P productum, known alse in the underlying beds
of the topmost Olenekian. Besides the index species, the
nautilid-based “beds with Syringoceras exiguum™” include
representatives of the new genus dscutitonantilus. which is
the direct descendant of the Olenelian genus Daslinautilus.
The Dictyoconites species with poorly advanced and thin
sculpture are commen for the topmost Olenekian, whilst in
the basal Amisian there are more roughly sculptured forms
(D. kongazensis Kittl).

Thus, in the Tethyan Triassic of Morth Dobrogea there are
essential changes across the OAB in the orthocerids and
nautilids. Three genera (Romanorthoceras, Deslinauiilus,
and Phaedrysmocheilus) that are known in the late
Olenekian do not pass into the early Anisian, where the new
genus Ascutitonautilus appears in a more impoverished
nautilid aszemblage. Among the aulacocerids changes

occur cnly at a specific level.

Conodonts

Conodonts from Desli Caira were collected over many
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vears and by several workers. Some of these data have
been presented in preliminary papers by Mirduga (1974,
2000) and Gradinaru et al. (2002, 2006). The data have
most recently been summarized by Orchard et al. (2007a:
Figs. 4. 5). and many of the taxa and their distribution were
dizcussed by Orchard et al. (2007h).

Conodont samples were recovered from about 25 m of
section straddling the OAB. Several species present in the
samples from the upper Olenekian — Triassospathodus,
Cratognathus spp., Spathiscuspus, *Gladigendelella "cani-
nata, and new genus A — probably have a longer history
prior to the latest Olenekian, so their appearances in this
section are not regarded as significant. In contrast. nine
conodont appearances (1.e., FAD) and disappearances (1.2
LAD) are identified as gnides to identify the OAB in the
Desli Caira section. Several of these are cotneident. and
all occur within about 4.25 m of strata. For the remaining
20 m of secticn, the favna maintains a relatively constant
composition (Fig. 4). These conodont events are (with
positions relative to the OAB):

1) FAD of Chiosella gondolelloides (-3 m)
2) LAD of Sparhiscuspus (-1 m)

3) LAD of Neospathodus triangularis (0 m)
4) FAD of Chiosella fimorensis (0 m)

3) LAD of ‘Gladigondolella’ carinata (0 m)
6) FAD of Chiosella n. sp. A (0 m)

7) FAD of Gladigondolella tethydis (+0.5 m)
8) LAD of Iriassospathodus (+1.23 m)

9) FAD of Neogondolella (+1.25 m)

These conodont events are grouped so as to define five
datums at Degh Caira:

Datum 1

The first significant datum 15 the FAD of Chissella gon-
dolalloides at about 3 m below the OAB. The appearance
of C. gondolalloides 15 an easily recognized datum since
the separation of the species from its apparent forebear
and commeon asscciate, Triassospathedus ex gr. homerd,
is straightforward.

Datum 2

The LAD of Spathiscuspus spathi at 1 m below the OAB
is an earlier LAD than 1s seen elsewhere (e.g. at Guandao,
China; Orchard et al., 2007b), where the species ranges
into basal Anisian strata. The species 15 far less common
in the Romanian faunas and this datum is not a useful one
for comrelation.

Datum 3

This is the major faunal change of the succession and is
marked by the appearance of Chioszella timorensis and
Chiosella n. sp. A. and the disappearance of both Gla-

digondolella carinata and Neospathodus” friansularis,

These four conodont events are not entirely synchronous
elsewhere (e.g. Orchard et al., 2007), but they all cluster
around the OAB.

Datum 4

The FAD of Gladigondolella fethydis cceurs 0.5 m above
the OAB. This appearance in the early Anisian 15 consistent
with records elsewhere (e.g. Orchard et al., 2007D).

Datum 5

At 1.25 m above the OAB, the LAD of Triassospathodus
ex gr. homeri coincides with the FAD of Neogondolella
sp. These two taxa are known to overlap elsewhere in
Tethys and also in North America. In Tethyan succes-
sions, the overlap 15 within the basal Anisian. as it is in
the Desli Caira, but in North America 1t ocours first in
the late Spathian. Although the cverlap of taxa is not a
reliable datum werldwide, the LAD of T. ex gr. homeri is
nevertheless a reliable early Anisian event.

Foraminifera

The studied foramimifera contains very rich. diverse, and
well-preserved faxa, including more than 25 species,
belenging to eight agglutinated and ten non-agglutinated
genera. These were investigated both as isolated forms ob-
tained by dissolution and in thin sections. The stratigraphic

distribution of the foramimifera in Degli Caira Hill Section
B is shown i Figures 4, 5.

The lower part of the Desli Caira Hill Section B contains
a rich foraminiferal association, including species which
share a high potential for biostratigraphic comrelation. These
are: Rectocornuspira kalheri Broennimann, Zaninetti &
Bozorgnia, Cormuspiva mahajeri (Broennimann, Zaninetti
& Bozorgnia), Glemaspiva tenuifistula Ho, Glomospivella
vulgariz Ho, Hoyenslla gr. sinansis (Ho), Meandrospira
cheni (Ho), Meandrospiva pusilla (Ho), Ammobaculites
radstadiensis Kristan-Tollmann, Ammebaculites duncant
Schrdder. Ammodiscus parapriscus Ho, Trochammina alm-
talensis Koehn-Zaninetti, Textularia racemata Terquem
& Berthelin, Textularvia rectangularis Deprat, Earlandia
tintinniformis (Misik), Bigenering vallis (Trifonova).
Nodogovdiospiva conversa Trifonova, N prasconversa
Trifonova and Neorolvpammina discoidea (Trifonova).
The above-mentioned foraminiferal association, referred
to the Rectocornuspiva balhort - Cormuspiva mahajeri as-
semblage (Assemblage 1 in Fig. 4). is diagnostic for the
upper part of the Olenekian Stage (Spathian Substage) and
shows many affinities with globally-distributed taxa.

For the upper part of the Degli Caira Hill Section B, the
foraminiferal assemblage (Assemblage 2 in Fig. 4) includes
the following taxa: Meandvospira dinarica Kochansky-
Devide & Pantic, Endofriadella wivzi (Koehn-Zaninetti),
Erikoumbilica peleiformis He, Glomospivella grandis
(Salaj, Biely & Bystricky), Hovenella gz sinensis (He).
Trochamminag almtalensis Koehn-Zaninetti, Neotohpam-
mina discoidea (Trifonova), Textularia racemata Terquem
& Besthelin, Textularia vectangularis Deprat, Tirviglomina
conica (He). Earlandia tintinnifarmis (Misik), Earlandia
amplimuralis (Pantic) and Nedosaria sp. These foraminif-
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Figure 5: Details of the occurrence of A, foraminifers and B, conodonts, across the OAB at Desli Caira Hill.

ers is diagnostic for the lowermost Anisian Stage (Aegean
Substage) and shows many affinities with globally-dis-
tributed taxa.

Some results concerning taxonomic status and stratigraphic
distribution of studied foraminifera have to be underlined,
as follows:

1) The Reactocornuspiva kalhori — Cornuspiva mahajeri
assemblage is known to be widespread in the Lower Trias-
sic of the Tethyan Realm. In several Tethyan sections. it is
the first Triassic foraminifera association appearing above
the Permian-Triassic boundary, and has been vsed as an
indicator marker for the lower part of Lower Triassic. The
predominance of this assemblage in the Degli Caira Hill
Section B confirms the conclusions of Trifonova (1993)
and Hips (1996) that the vertical range of the assemblage
is not limited to the lower Induan but ocewrs throughout
the Lower Triassic.

2) The age of the species Bigenerina vallis, oniginally
reported as a new species from the Spathian of northeast
Bulgaria (Trifonova, 1967), is here confirmed in the Desli
Caira Hill section on the evidence of associated conodonts
and ammonoids.

3) Based on detailed foraminiferal investization we are not
able to establish the distribution of the genus Meandrospiva
of the lineage M. cheni — M dinarica, which evelves from
M. pusilla. Although the thin sections and isolated samples
were very poor in species of this genus, we are neverthe-

less able to confirm the results of Rettori et al. (1994) that
M. dinarica appears during the early Anisian. In terms of
systematics, the problem with the species assignment to
the genus Meandrospira is still open for discussion.

4} Erikoumbilica peleiformis has been knowa in the Mid-
dle Triassic of China (Ho, 1984). Rettori et al. (1994)
recorded the species for the first time from the Seythian
in Hydra Island, Greece “on the basis of the presence of
the conodont Neoaspathodus homeri i the same sample”™.
Taking into account that the species N. homeri in Desli
Caira Hill Section B range up to the lowest meter of the
section above the boundary level (Gradinaru et al., 2002:
Orchard et al., 2007a), it seems that the species 15 earliest
Anisian in age.

Only a limited number of papers deseribe isolated Triassic
foraminifera, and these are from only a few isolated levels.
The identification of species and genera from Triassic
rocks has been essentially done in thin sections. The main
problem that arises is how to correlate the taxonomy of
foraminifera in thin sections to those omes identified as
isolated forms. In the present study we could not resolve
these taxonomic problems, but nevertheless we propose
realistic assemblages, identified both in thin sections and
washed isclated material. Of particular stratigraphic im-
portance are the following conclusions:

- in the Lower Triassic part of the Degli Caira Hill Sec-
tion B representatives of the Glomospira — Glomospirvella
microbiofacies are predominant;
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-
- typical Lower Trassic Recrocornuspiva kalhori — Cor-
nuspira mahajeri assemblage disappears 0.350 m below
the boundary level;

- in the Deshi Caira Hill Section B typical Lower Triassic
species are identified as Bigenaring vallis, Nodogovdios-
pira conversa, and N. prasconversa;

- Meandrospira dinarica occurs in the lowest meter of the
Desli Caira Hill Section B above the boundary level:
the same thin section we found a single specimen of spe-
cies Turrigloming conica, another characteristic Middle
Triassic taxa;

- the typical Middle Triassic species Endotiadella wivzi
appears first about 0.50 m above the boundary level:

- some characteristic Anisian taxa such as Erikoumbilica
peleiformis and Glomospirella grandis appear first at
about 1.20 m above the boundary level. This cccurrence
is chronologically important because there are no isolated
foraminifers from this first meter. and the association is
indicative for the Middle Triassic age.

- The agglutinated genera belonging to the foraminiferal
Suborders Textulariina, Miliolina. Fusulinina, and La-
genina are predominant in the Hallstatt-type hmestones
of the Desli Caira Hill Section B and they have a high
taxonomic diversify.

Magnetostratigraphy (Y. Gallet, J. Besse, L.
Krystyn)

About 150 samples were collected from the two sub-
sections of the Degli Caira Hill sections, Section A and
Section B. Only the results obtained from Section B are
relevant for the OAB. The samples were analyzed in the
palecmagnetic laboratory at the Institut de Physigue duo
Globe de Pans.

Thermal demagnetization reveals two magnetic com-
ponents. A first largely predominant component (LTC)
is isolated over a wide temperature range, from the first
demagnetization step up to 400°C, and sometimes higher
(Fig. 6A). The mean direction obtained for this compenent
is roughly parallel to the present day field at the site (Fig.
6Ba). A high temperature component (HTC) is then isolated
up to 380°C or to 640°C-680°C, which indicates that this
component 15 carried by magnetite and/or by hematite (Fig.
6A). In some cases, a large overlap exists between the LTC
and HTC components, which precludes the determination
of a precise (« end-pointsy) direction for the HTC compo-
nent; for these samples, however, great circle analyses help
to constrain the magnetic pelarity of the HTC component
(grey circles in Fig. 7). The HTC component has dual
magnetic polarities and s interpreted as being acquired
during, or very scon after sediment deposition (Fig. 6Bb).
The HTC directions (and great circles) define a magnetic
polanity sequence which allows us to place the Olenekian
(Spathian)-Anisian (Aegean) boundary with respect to the
chronology of the geomagnetic field reversals (Fig. 7).

The results of this study show that the OAB 1s located
between two short normal magnetic pelarity intervals.

These results align well with the magnetic polarity profile
at the K¢ira section in Albania (Muttoni et al.. 1996), and
furthermore confirm the mcomplete nature of the Chios
section (Muttoni et al., 1993) at the Lower-Middle Triassic

transition (as recognized by Muttoni et al. (1998).

Carbon isotope stratigraphy (V.Atudorei)

Sixty-five samples were collected for carbon and oxygen
izotope analysis, starting with the base of the small quarry
in Section B. Most of the results were reported in Amderei
(1999}, however here we also include results from a subset
of samples from the basal part of the Anisian subseguent
to trenching of the rock sequence

At Desli Caira, the isotepe results show a gradual increase
in 3°C values from +2.3%s recorded at the base of the
guarry, to values as high as 3%oe in the middle and the upper
part of the section, where they remain relatively constant
(Fig. 4). A number of samples just above the proposed
boundary yielded 37C values outside the general trend,

-2% lower. We believe them to represent heterogeneities
of the original sediment rather than primary changes of the
seawater. Also, a diagenetic overprint of the the primary
513C values does not appear to be a concern at Desli Caira
because the 51%0 values are relatively high (between —2%o
to —3%o) and they do not show any correlation with the
513C values. Further considerations on this subject can be
found in Atudorei (1999,

While the upward trend 15 well marked at Deshi Caira, the
peak shape 15 difficult to visualize when looking at the Desli
Caira data alone, becanse the background values, below
and above the peak. are missing. However, in a composite
section including Deshi Caira and several sections located
at Dealul Pietros, 6 km southeast of Degli Caira, the carbon
isotope excursion is clearly marked. At the other sections,
within the same lithology as at Degli Caira (Hallstatt-type
limestones), the 8°°C values are close to 2%o, which rep-
resents the background values for the Upper Olenekian
and Anisian (zee Atudorei, 1999, Fig. 38). Therefore. it
appears that the amplitude of the positive carbon isotope
excursion in this area is up to 3%, In addition, the catben
isotope excursion is recorded in two different secticns in
the vicinity of Degli Caira, in different lithological settings:
at Dealul cu Cununa (6 km southeast of Desli Caira), and
Uzum Bair (1 km southwest of Desh Caira).

The proposed OAB is located close to the end of the grad-
ual increase in 69C values: however, there is no distinct
feature of the carbon 1sotope curve just across the proposed
boundary. The highest values are recorded in an interval
3 to 5 meters above the proposed boundary, although the
entire middle and wpper part counld be considered as a pla-
teau. The gradual increase in &C values just across the
boundary suggests that no significant gaps occur at Desli
Caira within the proposed boundary interval.

In addition to the current Dobrogea data, previous catben
isotope studies showed the presence of a marked positive
carbon isotope excursion across the OAB i Spiti (India).
Keira (Albania). and South China (Atudorei, 1999: Payne
et al., 2004; Galfett: et al., 2007). Outside the Tethvs. a
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positive excursion near the OAB has recently been reported
at Ursula Creek (northeast British Columbia, Canada),
proving its global extent (Atodorei et al. 2007). This excw-

sion clearly has considerable correlation potential.

Summary

The Olenekian-Anisian Boundary GSSP 15 proposed
between beds GR6 and GR7 (between 203/204 and GTA,
respectively) at Desli Caira Hill Section B. in northemn
Dobrogea, Fomania.

This boundary 15 recognized by major faunal turnover in
widely distributed ammonoids. nautiloids, conodonts, and
foramimiferids within continuous fossil sequences. It 1
characterized further by distinctive magnetostratigraphic
and chemostratigraphic profiles.

Amongst the ammeonoids, the latest Olenekian is charac-
terized by the Deslicaivites Beds, which contain a very
abundant and diversified ammeonoid fauna including spe-
cies of well-known latest Spathian genera. The base of
the Anisian contains the Paracrochordiceras-Japonites
Beds. and these are followed by the Aegeiceras ugra Beds.
Some of the ammoenoid taxa permit correlation between
the Tethvan and the Boreal realms.

The orthocerids of the topmost Olenekian are characterized
as the Paratrematoceras abundans Beds whereas the
nautilids are differentiated as two successive assemblages,
Deslinautilus imatulus Beds and Syringoceras mediocre
Beds, respectively. In the basal Anisian, virtually the entire
fauna differs in strata characterized as the Pararematoceras
conspicuum Beds for the orthocerids, and Syringoceras
exiguum Beds for the nautilids, respectively.

Conodonts show a profound turnover about the OAB
invelving the disappearance of fowr genera, amongst
which Trtassospathodus is dominant in the late Olenekian.
The successive appearance and rise to dominance of five
other taxa, notably Chiosella, characterizes early Anisian
strata.

Amongst the foraminferids, the typical Lower Triassic
Ractocarnuspiva kalhori - Cornuspiva mahajeri assem-
blage extends to the top of the Olenekian and is succeeded
by a different foraminiferal assemblage diagnostic for the
lowermost Anisian.

The palecntologically defined OAB is located in between
two short normal magnetic polarity intervals, and close to
the end of a gradual increase in 3°C isotope values: both
can be recognized globally.

The proposed GSSP is a multifaceted datum that can serve
to identify the OAB and base of the Middle Triassic Series
in the standard Triassic timescale.
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Plate 1

All specimens are housed in the Faculty of Geology and Geophysies, University of Bucharest.
All figures natural size, if otherwise stated.

Fig 1. Japonites sp.: GE 211 (level 821, lower Anisian)

Fig 2 "Eavangatites sp.; GE 189 (level GTA, lower Amisian)

Fig 3. Paracrochordiceras sp.; GE 190 (level GTA. lower Anisian)

Fig 4. ‘Romanites’ cf. simionescui Welter; GE 2135 (level 822, lower Anisian)

Fig.5-6. Deslicairites simionescui Gradinaru, n genn sp.; GE 133 (level 820, uppermost Olenekian); Fig. 6-x 2

Fig.7-8. Deslicairites simionescui Gradinaru, n genn.sp.; GE 123 (level 820, uppermost Olenekian); Fig.8 - x 2
Fig 9-10. Deslicairites kiftli Gradinaru, n genn.sp.: GE 98 (level 820, uppermost Olenekian); Fig 10 -x 2
Fig 11-12. Daslicairvites kittli Gradinars. n.gennsp.; GE 91 (level 820, uppermost Olenekian); Fig.12 -x 2

Fig 13. Procladiscites sp.; GE 120 (level 820, uppermost Olenekian)
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Plate 2

All specimens are housed in the Faculty of Geology and Geophysics, University of Bucharest. The bar corresponds
tolem:Figld-x5; Fig3dc-x3

. Deslinautilus imatulus Gradinarn & Sobelev, ngenn sp.; GE 7 (level 202z, uppermost Olenekian).
‘ingoceras mediocre Gradinam & Scbolev, nsp.; GE 41 (level 203, uppermost Olenekian)
goceras exiguum Gradinam & Scbolev; nsp.; GE 51 (level 208/209, lower Anisian)
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