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FIRST RECORD OF UPPER CRETACEOUS (CAMPANIAN?) LARGER BENTHIC
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Abstract: Larger benthic foraminifera are described for the first time from the Upper Cretaceous Yigeziya Formation
of the southwestern Tarim Basin, China. They occur in middle-outer ramp carbonates with debris of rudists, coralline
algae, echinoids, pithonellids, and rare dasycladalean green algae. The material allows an open taxonomic approach
for a few taxa. The assemblage includes Charentia cf. cuvillieri Neumann, Cuneolina cf. parva Henson,
Nezzazatinella cf. picardi (Henson), orbitolinid gen. et sp. indet., cyclamminid indet., Tetrataxiella? floriforma
Schlagintweit & Sanders, Suturina? sp. and the new species Dictyopselloides? tarimensis n. sp. Lacking any resilient
stratigraphic data in our material, a Campanian age is tentatively assumed. The benthic association is typical for
Neotethys assemblages but also shows conspicuous overlap with the Campanian Tielongtan Formation of western

Tibet.
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INTRODUCTION

The Tarim Basin (~530.000 km?) situated in the Xinjiang
Ugur Autonomous Region represents the main area in
China where marine Upper Cretaceous strata outcrop in a
narrow belt in its southwestern part (e.g., Hao et al.,
1982; Tang et al., 1992; Jia et al., 2004; Sun et al., 2016;
Xi et al., 2019a, b). The northern edge is formed by the
Tianshan arcuate Mountains of the Paleo-Asian system,
while the southern edge is represented by the curved
West Kunlun-Altyn arcuate Mountains of the Tethys
system (Xu et al., 2011). During the Upper Cretaceous to
Paleogene, the southwestern part of the Tarim Basin was
a narrow bay of an epicontinental sea connected to the
northeastern part of Neotethys (Hao et al., 1982, 2001;
Sun et al., 2016) or the Proto-Paratethys Sea of Kaya et
al. (2020) (Fig. 1). The Upper Cretaceous sediments
consist of partly evaporitic, littoral, near-shore and
shallow-water carbonate facies subdivided (from older to
younger) into the Kukebai, Wuyitake, Yigeziya and
Tuyiluoke formations and ranges from Cenomanian to
Maastrichtian in age (Yang et al., 1983; Tang et al., 1989;
Hao et al., 2001; Zhou, 2001; Zhang et al., 2018; Xi et
al., 2019a, b). Among them, respectively the Kukebai and
Yigeziya formations record two major marine
transgression cycles: early Cenomanian to Turonian, and
Campanian to early Maastrichtian (Hao et al., 2001; Xi et
al., 2016, 2019a, b; Zhang et al., 2018). Macrofossils are
represented by rudists (Rao, 2019; Lan & Wei, 1995; Rao
et al., 2023), brachiopods, echinoids, and gastropods (Pan
et al., 1991). Among microfossils, dinoflagellates and
acritarchs have repeatedly been described (Shaozhi &
Norris, 1988; Zhong, 1992; Zhang et al.,, 2022),
calcareous algae were reported in open nomenclature and
without illustrations by Mu (1993) but also small benthic

foraminifera obtained from washed samples (Hao et al.,
2001). Here we present the first record of larger benthic
foraminifera from carbonate rock thin-sections from the
Yigeziya Formation.

STUDIED SECTION

The studied section is located ~7 kilometers southwest of
Wuyitake Town in Aketao County, southwestern Tarim
Basin. Accordingly, it was named the Wuyitake section
(after the nearby local town) in 1975-76 after being
surveyed by Wang Aimin and others from the 107/75
team of the Xinjiang Petroleum Bureau and National
Geological Survey (CGRSCX, 1981). The section
continuously outcrops along both sides of G314 National
Road (Fig. 2). The sampling point (GPS: E75°28'50.46",
N38°58'55.89") is located 10 meters by the roadside on
the route from Wuyitake Town towards Wuyitake Glacier
Park, which is the branch of the G314 Road. The
Yigeziya Formation is more extensively distributed in the
northern part of the western Kunlun Mountain Ranges
than in the southern part of the Tianshan Mountain
Ranges, thinning gradually from west to east.
Lithologically, the Yigeziya Formation consists of gray
and pink limestones interbedded with mudstone and
marls (Tang et al., 1989; Xi et al., 2019a, b). At the
Wuyitake section its thickness is approximately 120
meters. From a microfacies viewpoint, sample YGZY
consists of a siliciclastic influenced bioclastic packstone
(Fig. 3a-b). Besides (larger) benthic foraminifera the
biogenic content includes debris of echinoids, bryozoans,
pelecypod shells (rudists?) and coralline algae (Fig. 3c),
rare pithonellids (Fig. 3c, right), as well as rare
indeterminable dasycladalean green algae (Fig. 3d-f).
This  microfacies is interpreted to be deposited
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Fig. 1. a. Upper Cretaceous (late Campanian) palaeogeographic situation and location of the study area (red star)
(modified from Scotese, 2001). b. Location of the Tarim Basin in southwestern China. ¢. Location of the Wuyitake
section along the G314 National Road in Aketao County, southwestern Tarim Basin (red star; modified from Google
Earth).
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Fig. 2. Lithostratigraphy of the Upper Cretaceous strata in the southwestern Tarim Basin (left above) and outcrop of the
Wuyitake section. The red star indicates the sample location in the Yigeziya Formation, the type-locality of
Dictyopselloides? tarimensis sp. nov.

Fig. 3. Microfacies (a-c) and dasycladalean green algae (d-f) from the Campanian? Yigeziya Formation of the SW
Tarim Basin, China. a. Bioclastic packstone with larger benthic foraminifera Charentia cf. cuvillieri Neumann (Ch),
Dictyopselloides? tarimensis sp. nov. (Dict), Cuneolina sp. (Cu), and orbitolinid gen. et sp. indet. (orb). b-c. Bioclastic
packstone with pelecypod shell debris, coralline algae, rare pithonellids (see detail in c) and calcareous benthic
foraminifera (right above). d-f. Fragments of dasycladalean green algae in tangential (d), oblique (e) and oblique
transverse sections (f). Scale bars: 1.0 mm for a-b, 0.50 mm for c-f. Thin-sections: YGZY-4 (a), YGZY-1 (b-f).
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in a mid ramp setting.

Previous research has investigated the age of the
Yigeziya Formation using different fossil groups. Lan &
Wei (1995) considered this formation to be of Coniacian
to early Maastrichtian age based on the comparison of the
bivalve assemblages with those from central Asia and
Europe. Hao et al. (2001) distinguished Quingueloculina-
Nodosaria-Textularia and Pseudotriloculina-
Ammaodiscus-Protoelphidium foraminiferal zones from
the middle and upper parts of the Yigeziya Formation,
ascribed to the Maastrichtian. Based on rudists, Rao et al.
(2023) assumed the age of the Yigeziya Formation to be
Campanian to early Maastrichtian. The (larger) benthic
foraminifera recovered here from the middle part of the
Yigeziya formation do not allow for a precise age
indication. Charentia cf. cuvillieri Neumann, 1965 and
Tetrataxiella floriforma Schlagintweit and Sanders, 2008
are both frequent constituents in more diverse benthic
assemblages recovered from the Tielongtan Formation
(unpublished data) of western Tibet (Karakoram) where
the occurrence of the orbitolinid Calveziconus lecalvezae
Caus & Cornella, 1982 indicates an early-middle
Campanian age (Sha et al., 2020). Due to the supposed
mid ramp setting other age diagnostic taxa such as C.
lecalvezae may lack in our sample as they are restricted
to the inner ramp lagoon (Villalonga et al., 2019, fig. 7).

MATERIAL, METHODS AND REPOSITORY

From the carbonate rock sample yielding the described
benthic foraminifera, altogether five thin-sections were
prepared labelled YGZY-1 to YGZY-5. These were
prepared at the Thin Section Preparation Laboratory of
The Key Laboratory of Orogenic Belts and Crustal
Evolution, School of Earth and Space Sciences, Peking
University. The images were taken under normal
transmitted light using a Leica lvesta 3 microscope. The
five thin sections are stored at the Micropaleontology
Laboratory, School of Earth Sciences and Resources,
China University of Geosciences (Beijing).

SYSTEMATIC PALAEONTOLOGY

The classification for the agglutinated benthic
foraminifera follows Kaminski (2014). Most taxa occur
in relatively low abundances (e.g., Orbitolinidae indet.: 0-
2 specimens per thin-section), leading in cases to a
description in open nomenclature as full morphological
assessment is hindered by restricted material.

Phylum Foraminifera Orbigny, 1826

Class Globothalamea Pawlowski et al., 2013

Order Loftusiida Kaminski & Mikhalevich in Kaminski,
2004

Suborder Biokovinina Kaminski, 2004

Superfamily Biokovinoidea Gusi¢, 1977

Family Charentiidae Loeblich & Tappan, 1985a

Genus Charentia Neumann, 1965
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Charentia cf. cuvillieri Neumann, 1965
Fig. 4a-j

The synonymy includes the original reference and
exclusively  Upper Cretaceous (post-Cenomanian)
occurrences.

1965 Charentia cuvillieri gen. et sp. nov. — Neumann, p.
93, pl. 2, figs. 6-12 (Cenomanian of France).

1976 Navarella ? sp. — Luperto Sinni, pl. 46, fig. 4
(Upper Cretaceous of S-Italy).

1986 Lituolidae aff. Navarella sp. — Bouyx & Villain, fig.
7k (Upper Cretaceous of Afghanistan).

1992 Lituola? sp. — Schlagintweit, p. 331, pl. 1, figs. 6-8
(middle Coniacian of Austria).

2009 Charentia cf. cuvillieri Neumann — Villalonga, p.
100, pl. 4, figs. 7, 9 (Campanian of Spain).

2020 Navarella sp. Ciry & Rat — Sha et al., fig. 9c
(Campanian of Western Tibet).

Remarks: This planispirally coiled agglutinated taxon
has already been reported from Coniacian-Campanian
strata of different areas and assigned to Charentia
Neumann, 1965 but sometimes cautiously also to
Navarella Ciry & Rat, 1951 and Lituola Lamarck, 1804
(see synonymy). The type-species Charentia cuvillieri
(sensu stricto) has a rather long range from the late
Berriasian to Cenomanian (Bucur et al., 2020; Simmons
& Bidgood, 2023). Besides other differences, Charentia
possesses some kind of a pseudo-keriothecal wall as
evidenced by Loeblich & Tappan (1985a, p. 94, “...an
inner part with cylindrical pseudoalveoles that do not
extend completely to either the inner or outer surface, but
are visible and give an almost keriothecal appearance in
thin section’), whereas Navarella has a non-perforate
agglutinated wall. In both taxa, the well discernible
agglutinated grains are often concentrated in the outer
part of the wall. In Navarella the inner part is finely
agglutinated homogeneous whereas in Charentia one
might observe a finely perforate layer. In fact, the
pseudokeriothecal appearance of the wall is rarely visible
and preserved and is so far unrecorded from the above
mentioned  Upper  Cretaceous  (post-Cenomanian)
occurrences and illustrations. Here, this structure is
reported for the first time from a specimen coming from
the early-middle Campanian of Bra¢ island, Croatia
(see Gusi¢ & Jelaska, 1990; Cvetko TeSovic et al., 2001;
Schlagintweit et al., 2023) (Fig. 4h-i). Arnaud-Vanneau
(1980, p. 17) argued that this type of wall-structure has
only been observed in some large Cenomanian forms but
not the smaller Lower Cretaceous forms. Arnaud-
Vanneau furthermore concluded that in the case that the
pseudo-keriothecal-type wall structure only exists in the
Cenomanian specimens it would be necessary to redefine
the species respectively defining two different species
(‘nécessaire soit de redefine [’espéce, soit de la scinder
en deux’, p. 18”). In fact, this wall structure is only very
rarely unambiguously preserved. Some specimens from
the late Barremian-early Aptian of Iran, however, showed
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Fig. 4. Charentia cf. cuvillieri Neumann from the Campanian? Yigeziya Formation of the SW Tarim Basin, China (a-g,
j) and the early-middle Campanian of Bra¢ Island, Croatia (h-i). a-b, f, j. Subaxial sections, partly slightly oblique.
Note the irregular growth of final chambers in b. ¢, g. Equatorial sections. d-e. Axial sections. h. Oblique section. i.
Detail from h showing pseudo-keriotheca type wall structure. Thin-sections: YGZY-1 (a-d, ), YGZY-2 (j), YGZY-3

(e, 9).

this structure making a further taxonomic splitting
unnecessary (Fig. 5).

Concerning the biometric data, striking differences
between our specimens and the type-species Ch. cuvillieri
are not evident (see Arnaud-Vanneau, 1985). There
appear to be a slightly lower number of chambers in the

last whorl (9 to 11 cf. 11-13 in C. cuvillieri s.s. acc. to
Arnaud-Vanneau, 1985). However, according to own
observations, Charentia cuvillieri from the Lower
Cretaceous of Iran may have also 8 chambers in the last
whorl. This led Villalonga (2009) to ascribe the post-
Cenomanian representatives to the type-species with
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Fig. 5. Charentia cuvillieri Neumann from the late
Barremian-early Aptian of Iran (leg. loan Bucur). a.
Equatorial section. b. Detail from a showing the
pseudokeriotheca-like wall structure.

some reservation, a conclusion further substantiated by
the new observations on the wall structure. For the pre-
Cenomanian  specimens,  Arnaud-Vanneau (1985)
reported two size ranges: small forms with diameters of
0.780 mm and 0.830 mm (up to 1.135 mm in enrolled
specimens) and large forms with diameters of 1.210 mm
to 1.400 mm (up to 1.610 mm in enrolled specimens).
The large forms are said to be restricted to the
Cenomanian. We may note that the size of the Chinese
specimens is much greater than 1.0 mm (maximum 1.75
mm) corresponding to the ‘formes de grande taille’ sensu
Arnaud-Vanneau (1985). Also, the measured diameters of
the proloculi are larger in the post-Cenomanian
specimens (Table 1). Besides considering the possibility
of different species, one might also take into
consideration that this may be an example of the
macroevolutionary pattern of what is known as Cope’s
rule; the increase in size in lineages in time especially
when the ‘risk of lineage extinction is low’ (e.g., Roy et
al., 2024, p. 1).

In conclusion, it appears reasonable to separate the post-
Cenomanian forms having a rather wide distribution
especially in the Campanian shallow-water carbonates as
Ch. cf. cuvillieri following Vilalonga (2009) and pending
a thorough morphometric analysis.

Suborder Ataxophragmiina Fursenko, 1958

Superfamily Ataxophragmioidea Schwager, 1877

Family Dictyopsellidae Bronnimann, Decrouez &
Whittaker, 1983

Genus Dictyopselloides Loeblich & Tappan, 1985b

Remarks: The genus Dictyopselloides Loeblich &
Tappan, 1985b is monospecific so far with the type-
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species Dictyopselloides cuvillieri (Gendrot, 1968) from
the late Santonian of southern France described from
isolated specimens and thin-sections (Fig. 5p-r).
According to Loeblich & Tappan (1985b, p. 117),
Conorbinella is the most primitive dictyopsellid, lacking
rafters, followed by Dictyopselloides Loeblich & Tappan,
1985b with sporadic rafters and the complex Dictyopsella
Munier-Chalmas in Schlumberger, 1900 exhibiting a
well-developed subepidermal meshwork that ‘occupies
the entire surface area of the chambers’ (Loeblich &
Tappan, 1985b, p. 177). The validity of Dictyopselloides
however has been questioned by Albrich et al. (2015, p.
264), claiming the presence of rafters in Dictyopselloides
cuvillieri thereby referring to the specimen shown in plate
5, figure 5 in Gendrot (1968). This view is unaccepted
herein as this specimen, an equatorial section with well-
developed meshwork, does not refer to D. cuvillieri but as
indicated by Gendrot (1968) in the plate legend to
Dictyopsella kiliani Munier-Chalmas in Schlumberger,
1900. Only the random and non-centered thin-section
specimens (leading to some lack of knowledge of test
structural details) account for the reservation of our
generic assignment of the Chinese forms.

Dictyopselloides? tarimensis sp. nov.
Fig. 6a-p

? 1984 Dictyopsella sp. — Bilotte, pl. 11, fig. 9.

? 1978 Dictyopsella kiliani Schlumberger — Luperto Sinni
& Ricchetti, pl. 46, figs. 12, 15-16.

2018 Dictyopselloides cuvillieri (Gendrot) — Moro et al.,
fig. 4b, d, h, i-k (figured as Dictyopsella Kkiliani
Schlumberger).

Derivatio nominis: Referring to the Tarim Basin in
southwestern China.

Type-level: Campanian? of the Yigeziya Formation.
Type-locality: Wuyitake section located ~7 kilometers
southwest of Wuyitake Town in Aketao County,
southwestern Tarim Basin (Fig. 2). Coordinates:
E75°28'50.46", N38°58'55.89".

Holotype: Axial-oblique section illustrated in Fig. 6c,
sample YGZY-2.

Diagnosis: A low- to medium-conical large-sized
dictyopsellid with a concave umbilical side, a closely
coiled initial spire and one to three vertical partitions per
chambers; a single rafter may be present within a few
chambers.

Description: Test free, low to medium-conical or
patelliform. Due to increasing chamber convexity at the
base, the adult part exhibits an open umbilical region with
a concave central depression (e.g., Fig. 6p). The
chambers are trochospirally coiled (7-8, max. 10 whorls)
throughout with a more closely coiled initial spire (Figs.
6¢, f). The chambers become successively broader during
ontogeny whereas the height is only slightly (if ever)
increasing. Marginally, the chambers are bending slightly
upwards thereby overlapping partly with the previous
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Table 1.

Biometric data (in mm; except number of whorls) of Charentia cf. cuvillieri Neumann from the

Campanian? Yigeziya Formation, Campanian Tielongtan Group (Sha et al., 2020, fig. 9¢c: Navarella sp.) and
Charentia cuvillieri sensu strict from the Cenomanian Kukebai Formation of the SW Tarim Basin, China.

Abbreviation: eq.-d. = equatorial diameter (= length in axial sections).

Campanian? Yigeziya Formation
Thin-section | Eq.-d. thickness Number whorls Proloculus diameter
-1 1.20 0.66 2 -
-1 1.53 - 3 -
-1 1.64 - 2 0.18
-1 1.61 0.82 25 -
-1 1.75 0.92 2.5 -
-3 1.62 - - -
-3 1.05 0.55 15 0.18
Campanian Tielongtan Group (Sha et al., 2020, fig. 9¢)
- 1.26 0.59 3 | -
Cenomanian Kukebai Formation
- 0.82 0.34 - -
- 0.71 - - -
- 0.77 0.43 2 -
- 1.00 - 25 0.13
- 0.45 0.25 2 -
- 0.60 - - 0.08
- 1.21 - - -
- 1.08 - - -
- 0.71 0.24 - -
- 0.90 0.44 2 0.14

chamber. The chambers are subdivided by one to three
vertical (= beams) and sporadically (and not in all
chambers) a single horizontal (= rafter) partition. The
chamber width is decreasing towards the axis (Figs. 6f-g).
Therefore, deep tangential sections show a closer set
arrangement of vertical partitions (Fig. 6n upper part) and
a wider spacing in shallow tangential sections (Fig. 6n
lower part). In oblique sections, the visible distinction
between rafters and beams might be difficult and
ambiguous in some cases. Wall probably finely
agglutinated.

Comparisons: Due to the lack of isolated specimens and
centered thin-sections and missing informations in the
original description (number of whorls, chamber height
etc.), the comparison to the type-species D. cuvillieri
(Gendrot) is primarily due to dimensional data. Gendrot
(1968, p. 682) indicated diameters of 1.10 mm to 1.30
mm for the megalospheric (A-form) and 1.0 mm for
microspheric (B-form) specimens. For the test height
comparable dimensions were indicated for both forms
with 0.13 mm to 0.15 mm meaning a rather flat overall
morphology. As for differences between the two forms,
Gendrot (1968) remarked that in the A-form the
embryonic chamber is discernible (as protruding) at the
apex. Another difference that can be deduced from the
images of the isolated specimens provided by Gendrot
(1968) is a higher number of chambers in the final whorl
in the B-forms (~12-13, pl. 5, fig. 9 therein) compared to
the A-forms (~7, pl.5, fig.7 therein; Fig.6r). D.?

tarimensis sp. nov. is distinctly larger with test diameter
up to 3.35 mm (Fig. 6p) and a height exceeding the one
of the type-species distinctly. Although no dimensional
data were included in the original description, the
chamber height of the Chinese taxon is much larger
(~0.20 mm in adult chambers) and might exceed even the
total test height of D. cuvillieri. Although not indicated
by Gendrot (1968), the number of whorls is different,
with up to 10 in D.? tarimensis against 5 to 6? in D.
cuvillieri (see Fig. 6s).

Associated microfauna: Taxa described in the present
contribution.

Family Cuneolinidae Saidova, 1981
Genus Cuneolina d’Orbigny, 1839

Cuneolina cf. parva Henson, 1947
Fig. 71, r

1947 Cuneolina pavonia var. parva var. nov. — Henson,
p. 624, pl. 14, figs. 1-6, pl. 17, figs. 7-12, pl. 18, figs. 12-
14.

Remarks: The specimens from the Yigeziya Formation
are herein assigned with some reservation to Cuneolina
parva described by Henson (1947: Cuneolina pavonia
parva) from the Santonian of Egypt. The greatest
observed test width is ~2.20 mm with a height
(incomplete) of ~1.85 mm (Fig. 7r); the thickness is
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Fig. 6. Dictyopselloides? tarimensis sp. nov. from the Campanian? Yigeziya Formation of the SW Tarim Basin, China
(a-p) compared to Dictyopselloides cuvillieri (Gendrot) (g-s) from the late upper Santonian of southern France (from
Gendrot, 1968, pl. 5, figs. 6-7, 11; Copyright by Swiss Geological Society). a, e, I, m-o0. Tangential sections. b, d, i-j,
p. Subaxial sections. ¢ Oblique axial section, holotype. f. Oblique section through the early spiral part. g. oblique
transverse section through early test portion. h, k. oblique sections. g-r. megalospheric specimen (holotype), dorsal
view (q) and umbilical view (r); s subaxial section. Abbreviations: ch. = chamber, e.sp. = early spire, l.ch. = last
chamber, s = septum, v.p. = vertical partition, Thin-sections: YGZY-1 (g, k-I, s), YGZY-2 (a, ¢, e, n-0), YGZY-3 (h),
YGZY-4 (d, f, j, m), YGZY-5 (b, i).
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Fig. 7. Orbitolinidae indet. (a?, b-g), Nezzazatinella cf. picardi (Henson) (h-k), Cuneolina cf. parva Henson (I, r),
Tetrataxiella? floriforma Schlagintweit & Sanders (m-n), rotaliids (Suturina? sp.) (o-p), cyclamminid gen. et sp. indet.
(q) from the Campanian? Yigeziya Formation of the SW Tarim Basin, China. a. Slightly oblique axial section. b, c.
Oblique sections. d. Tangential section showing the presence of a single rafter in the marginal zone. e-g. Tangential
sections passing through the megalospheric biloculine embryo (detail in e) within the early trochospire. h, j-k. Oblique
sections. i. Tranverse section through the last whorl of a juvenile specimen. 1. Slightly oblique transverse section of the
juvenile part. r. Slightly oblique longitudinal section perpendicular to the plane of biseriality. m Longitudinal section,
slightly oblique. n. Oblique transverse section. 0-g. Oblique sections. Abbreviations: deu = deuteroconch, pr =

protoconch, r = rafter. Dotted line in e: Assumed boundary between protoconch and deuteroconch. 139
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~0.50 mm. The genus Cuneolina d’Orbigny, 1839 and its
representatives need taxonomic revision.

Family Globotextulariidae Cushman, 1927
Genus Tetrataxiella Seiglie, 1964

Tetrataxiella? floriforma Schlagintweit & Sanders, 2008

Fig. 7m-n
Remarks: This relatively small taxon with its
quadriserial chamber arrangement was described

originally by Schlagintweit & Sanders (2008) from the
late Turonian to the late Santonian in the Gosau Group of
the Northern Calcareous Alps of Austria. The occurrence
in the Campanian? Yigeziya Formation represents the
first record outside its type-locality. A much wider
distribution is postulated as this rather small taxon may
be overlooked or considered as undiagnostic and not
determinable.

Suborder Orbitolinina Kaminski, 2004
Superfamily Orbitolinoidea Martin, 1890
Family Orbitolinidae Martin, 1890
Subfamily Dictyoconinae Schubert, 1912

Orbitolinidae gen. et sp. indet.
Fig. 7a?, b-g

Remarks: The available sections do not allow for a
precise taxonomic analysis nor whether we are dealing
with a single species or more. The specimen illustrated in
fig. 7a with its possibly adult annular chambers recalls to
some extent the Lower Cretaceous Coskinolinella Delmas
& Deloffre, 1961 (see Cherchi, 1985). Other undoubtly
megalospheric specimens show a biloculine embryo
(proto- and deuteroconch) arranged in a distinct early
trochospire (Fig. 7e-g). While some sections exhibit the
presence of a single rafter in the marginal zone (Fig. 7a,
d, f-g), others show two orders (Fig. 7b). Foramina
appear to be restricted to the central part due to a well-
developed marginal zone with rather long chamber
passages (Fig. 7b). Further conclusions need more
material.

Suborder Loftusiina Kaminski & Mikhalevich in
Kaminski, 2004

Superfamily Loftusioidea Brady, 1884

Family Cyclamminidae Marie, 1941

Cyclamminidae indet. (Pseudocyclammina sp.)
Fig. 7q

Remarks: The single oblique section not showing test
morphology and further internal details does not allow for
further taxonomic comments and is herein treated in open
nomenclature. The alveolar wall structure of the Chinese
specimen is well discernible.
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Order Lituolida Lankester, 1885

Suborder Nezzazatina Kaminski, 2004

Superfamily Nezzazatoidea Hamaoui & Saint-Marc, 1970
Family Nezzazatidae Hamaoui & Saint-Marc, 1970
Genus Nezzazatinella Darmoian, 1976

Nezzazatinella cf. picardi (Henson, 1947)
Fig. 7h-k

1947 Valvulammina picardi n. sp. — Henson, p. 613, pl.
15, figs. 1, 3; pl. 17, figs. 3-6.

Remarks: The specimens from the Tarim Basin are here
assigned with some reservations to Nezzazatinella
picardi, a taxon described by Henson (1947) as belonging
to Valvulammina from the Santonian of Egypt later
transferred to Nezzazatinella Darmoian, 1976. For this
low trochospirally coiled form, Henson (1947) indicated
about 11 chambers in the last whorl and a maximum
observed test diameter of 1.10 mm with final chambers
typically flaring. The rare (four) specimens from the
Yigeziya Formation have test diameter from 0.87 mm to
1.70 mm overlapping with the type-material. We suspect
that Henson (1947) had limited material available from
the type-stratum or an assemblage with large forms
lacking. In any case, a full taxonomic revision of different
species attributed to Nezzazatinella is still pending
(Darmoian, 1976; Cherif et al., 1989; Chiocchini et al.,
1994; Arriaga et al., 2016).

REMARKS ON PALAEOBIOGEOGRAPHY

The observed benthic assemblage exhibits a comparably
wide distribution in the Neotethys and beyond (Goldbeck
& Langer, 2009; Simmons & Bidgood, 2023). In the
Cenomanian, Ch. cuvillieri s.s. associated with
cuneolinids, and nezzaztids are reported along the
northern margin of Neotethys in more or less lateral
continuity from the Lesser Caucasus of Armenia to the
east (Danelian et al., 2014), to the Tajik Basin of

Tajikistan (Kaya, 2020, pl. D, figs. D-F; Kaya et al.,
2020) and to the Tarim Basin of southwestern China as
reported herein. The occurrence of Ch. cuvillieri s.s. in
Cenomanian carbonates of the Kukebai Formation of the
Tarim Basin is worth mentioning here (Fig. 2, left).
Generally, the co-occurrence of dictyopsellids and
cuneolinids in Upper Cretaceous often mixed siliciclastic
carbonates appears to be a characteristic and widely
reported association (Gendrot, 1968; Bilotte, 1984-1985;
Schlagintweit, 1992; Goldbeck & Langer, 2009; Arriaga
et al., 2016; Moro et al., 2018). This might explain the
correspondingly poor records in the pure carbonate intra-
Neotethys platforms. Taxa such as Cuneolina parva,
Nezzazatinella picardi, Charentia cf. cuvillieri,
Tetrataxiella?  floriformis and rare unconfirmed
Dictyopselloides? tarimensis are common constituents in
the Campanian Tielongtan Formation in western Tibet,
southwards to the western end of the Tarim Basin (Sha et
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al., 2020; own observations). All these observations
indicate a connection to the Neotethys, along its northern
Eurasian margin (Fig. 8).

I Land (>0m)
[ shelf (-200-0 m)
[ Deep Ocean (< -200 m)

of thin-sections we thank loan Bucur (Cluj-Napoca) and
Blanka Cvetko TeSovi¢ (Zagreb). Bernhard Langer
(Bonn) kindly provided us with the

image of a

Fig. 8. Global distribution of Santonian-Maastrichtian (Cenomanian: 89) larger benthic foraminifera (modified from
Goldbeck & Langer, 2009, fig. 1). Localities (white dots): 1 to 74, 80-84: see appendix in Goldbeck & Langer (2009);
Added (yellow dots): 85 = Hagn & Voigt (1986, Northern Germany, orbitoidids); 86 = Kaya (2020), Kaya et al. (2020;
Tajik Basin of Tajikistan, orbitoidids, siderolitids); 87 = This work, Tarim Basin of China; 88 = Tielongtan Group,
western Tibet, China (Sha et al., 2020, own obs.). 89 = Lesser Caucasus of Armenia (Danelian et al., 2014).

CONCLUSIONS

An assemblage of mainly larger agglutinated benthic
foraminifera is described taxonomically for the first time
from the Upper Cretaceous of the SW Tarim Basin,
China, specifically the Yigeziya Formation. The
assemblage, assigned tentatively to the Campanian,
shows a clear palaeobiogeographic connection to the
Neotethys to the west. Towards southern directions we
also note a relationship to the Campanian Tielongtan
Formation of western Tibet. Further taxonomic studies on
both benthic foraminifera and calcareous algae of the
Upper Cretaceous carbonates of the Tarim Basin of China
and in comparison, also to the Tajik (or Afghan-Tajik)
Basin of Uzbekistan-Tajikistan are required for more
refined conclusions.
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